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Chapter 1 Interconnect 


1.1 Overview 

The chip-level interconnect enables communication among the modules and subsystems in 
the device. It supports the following features: 

@ Cross-bar exchange network 

@ Four embedded DDR schedulers for transaction reorder to maximum DDR efficiency 

@ Priority management for quality of service (QoS), especially for real-time IP 

@ Transaction statistics for bandwidth analysis 


1.2 Block Diagram 


CPU GPU NPU VOP ISP Other Masters 
ee ae y 
interconnect 


f vi v1 ty \ 
' schedulerO | | schedulerl | | scheduler2 | | scheduler3 | 
i} i} if I 


a y ’ 


| DDRCTLO | DDRCTL1 DDRCTL2 DDRCTL3 | SYSMEM Other Slaves 


Fig. 1-1 Interconnect Diagram 


1.3 Function Description 

1.3.1 DDR Scheduler 

There are four DDR schedulers in system, their address range size are 8K bytes and their 
base address are shown as follows. 


Table 1-1 DDR scheduler address map 
DDRSCH Base Address 
ChannelO DDRSCH OxFEOOO000 
Channell DDRSCH OxFE002000 
Channel2 DDRSCH OxFE004000 
Channel3 DDRSCH OxFEOO6000 


The DDR scheduler is an*interface to DDR controllers. The scheduler is a special unit case 
multiplexing several transport interfaces feeding a single DDR controller target, with a 
special arbitration schemeyconfigurable for optimizing DRAM bandwidth efficiency from the 
DDR controller. 


The scheduler optimizes DRAM efficiency by choosing the best transaction to execute inside 
each port Input queue: the scheduler can reorder requests across queues, and within a 
queue,as long as they do not have conflicting addresses or ordering constraints. The process 
for choosing the next transaction to issue to the controller is based on a model of the DRAM 
behavior (in terms of timings for pages, banks, bank groups, and data bus), a user 
configuration of arbitration criteria, and a DDR configuration setup representing the current 
assignment of DRAM banks, bank groups, and page bits to the incoming addresses. It also 
makes sure that output queues never overflow. 


The scheduler arbitration criteria take into account the priority characteristics of the 
transactions, providing a trade-off between QoS requirements of each data flow, and the 
global DDR efficiency: for example, an urgent read request may take precedence over less 
urgent write requests, even though there may be a global efficiency loss due to DRAM bus 
turnaround. 


The DDR scheduler is connected to DDR controller, through a simple, ordered interface. A 
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simple DDR controller BIU converts the generic interface output of the scheduler to the 
appropriate DDR controller protocol, and optionally provides access to DDR controller 
registers. It is the responsibility of the controller to fully handle the DRAM state machine. 


Port0 Scheduler 


oe : Read R BANK IDLE 

ea 

Port2 —> te AGING URG_5 | URG_4 URG_3 URG_2 Ae on 
Port3 > | | 
Port4 —>iie tae ere a Oe notte wipe at Ae Re ES ee ed Nhe ney es Sete ens el PRD ee ROR) 


Fig. 1-2 DDR Scheduler Diagram 
The arbitration criteria is shown above. 


v 


Read Latency: The scheduler monitors the latency of read accesses sent to DDR controller, 
and uses this latency in a feedback loop to control scheduler behavior. When the ceiling is 
exceeded, the scheduler stalls requests until it obtains the responses of previous reads from 
the controller. This mechanism thus prevents scheduler-controller misalignment and 
maintains scheduler—-controller system stability, for example, when a DRAMorefresh occurs. 


AGING: Biases arbitration towards requests that exceed the aging:threshold set by register 
Aging(n) for port (n). 


URGS5, URG4, URG3, URG2: Biases arbitration in favomof urgency bits in packets. Three 
bits QoS level will be map to seven bits Urgency level in.packets as Table 1-2. URGS means 
the packets with fifth bit of Urgency field(Urgency[4]) is 1’b1 will be chosen by this arbiter 
stage. 


Table 1-2 QoS and Urgency map 


QoS generator(internal) 

Press/Hurry(external) eigeney, 
3'bO 7'b0000000 
3'b1 7'b0000001 
3'b2 7'b0000011 
3'b3 7'b0000111 
3'b4 7'b0001111 
3'b5 7'b0011111 
3'b6 7'b0111111 
3'b7 7'b1111111 


Note: There is a commandsqueue in DDR controller, although the high priority request will be sent to DDR 
controller first, itdoes not mean that it can be served by DDR immediately. The request in DDR controller 
command queue will be executed in order taking no account of priority. 


BANK_IDLE_PAGE_HIT: Biases arbitration in favor of requests whose target bank is idle 
or,whose target row is equal to the active row of the selected bank. The following method is 
used, to estimate the state of the bank: Two counters ActCnt and CmdCnt are associated 
with each DDR bank, the bank number being obtained from the address using the "B" bits in 
the selected DDR configuration, set by register ‘DeviceConf’. These counters are 
decremented at each DDR scheduler clock cycle and saturated at 0. A bank is considered 
idle when both counters are null. The ActCnt counter is loaded with ActToAct - 1 each time a 
new page is accessed in that bank. The CmdCnt counter is loaded with: 

RdtoMiss + max(BurstLen, N) - BurstLen - 1 each time an N-word read is sent, and with 
WrtoMiss + max(BurstLen, N) - 1 each time an N-word write is sent. 

When the DDR configuration contains bank groups, also known as "G" bits, the following 
counters are added to each bank group in a device: 

Note: CcdLCnt —— The counter is loaded with the result of tCCD_L-1 each time a new request is granted, 
and decremented every clock cycle by 1. RrdCntL —— The counter is loaded with the result of tRRD_L - 1 


Copyright 2022 © Rockchip Electronics Co., Ltd. 17 


RK3588 TRM-Part2 
each time a new page is accessed, and decremented every clock cycle by 1. 


RW: Biases arbitration in favor of requests whose RD or WR opcode type matches the type 
in the last-issued requests. The criterion is used to estimate the importance of keeping RD 
and WR transactions together, according to the following method: 

Counter RdWrCnt and bit PrvOpc are used to represent the DDR read-write state. The 
counter is decremented at each scheduler clock cycle and saturated at 0. 

Arbitration is biased in favor of WR when: 

PrvOpc = WR or (PrvOpc = RD and RdWrCnt > RdToWr) 

The counter is then loaded with: 

WrToRr + max(BurstLen, N) - 1 

where N is the number of words of the WR request. 

Arbitration is biased in favor of RD when: 

PrvOpc = RD or (PrvOpc = WR and RdWrCnt > WrToRd) 

The counter is then loaded with WrToRd + max(BurstLen, N) - 1, where N_ is the,number of 
words of the RD request. 


When the DDR configuration contains bank groups, also known as "G" bits, counter 
RdWrCntL is added to each device and bank group. The counter is loaded with the result of 
RdToWr + max(BurstLen, N) - 1 each time a read request is grantedyand with WrToRdL + 
max(BurstLen, N) - 1 each time a write is granted. The counter is decremented every clock 
cycle by 1. 

1.3.2 Priority Management 

As mentioned above, the DDR scheduler will consider the priority of each request to ensure 
desired quality of service. The priority of each requestiis configurable through the internal 
QoS generator in each master BIU. The QoS generator address of each master BIU and 
default priority are shown below. When configuring,the. register of QoS generator of a certain 
master BIU, the corresponding clock of thesmaster BIU should be alive. 


Table 1-3 Master BIU information 


Master MID:|, PORT: |'"9p.-||,“gos" ||, base address || ‘base andresé. |(priority 
ISPO_MWO 7'hid 2 1 2 Oxfdf40500 | Oxfdf40580 | YES 
ISPO_MRO 7'hid 3 0 2 Oxfdf40400 | Oxfdf40480 | YES 
ISP1_MWO 7'hle 3 1 2 Oxfdf41000 | Oxfdf4i080 | YES 

vi ISP1_MRO /'hie 2 0) 2 Oxfdf41100 | Oxfdf41i180 | YES 
VICAP_MOQ 7'h44 1 1 2 Oxfdf40600 | Oxfdf40680 | YES 
VICAP_ M1 7'h45 0 0 2 Oxfdf40800 | Oxfdf40880 | YES 
FISHEYEO 7'hOf 1 0 0 Oxfdf40000 | Oxfdf40080 | YES 
FISHEYE1 7'h10 0 0 0 Oxfdf40200 | Oxfdf40280 | YES 
vo VOP_/MO 7'h46 0 1 2 Oxfdf82000 | Oxfdf82080 | YES 
VOP_M1 7'h47 1 1 2 Oxfdf82200 | Oxfdf82280 | YES 
oficc RKVDECO 7'h34 2 0 0 Oxfdf62000 | Oxfdf62080 | YES 
RKVDEC1 7'h35 3 0 ) Oxfdf63000 | Oxfdf63080 | YES 
AV1 AV1 7'h0OO 2 0 0 Oxfdf64000 | Oxfdf64080 NO 
RKVENCO_MORO | 7'h36 i 0 0 Oxfdf60000 | Oxfdf60080 | YES 
RKVENCO_M1RO_ | 7'h37 ) ) 0 Oxfdf60200 | Oxfdf60280 | YES 
RRVENG RKVENCO_M2wWO | 7'h38 0) 0) 0 Oxfdf60400 | Oxfdf60480 | YES 
RKVENC1_MORO | 7'h39 0 0 0 Oxfdf61000 | Oxfdf61080 | YES 
RKVENC1_M1RO | 7'h3a 1 0 0 Oxfdf61200 | Oxfdf61280 | YES 
RKVENC1_M2wO | 7'h3b 1 0 0 Oxfdf61400 | Oxfdf61480 | YES 
DSU_MO NA 4 0,1,2,3 0 Oxfe008000 NA NO 
CPU DSU_M1 NA 4 0,1,2,3 ) Oxfe008800 NA NO 
DSU_MP 7'hOd 3 ) 0) Oxfdf34200 | Oxfdf34280 NO 
DEBUG 7'h04 3 0 0 Oxfdf34400 | Oxfdf34480 NO 
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Master MID | PORT | PHD | Gos | base address | base address | pricrity 
GPU_MO 7'h15 2 0 0 Oxfdf35000 | Oxfdf35080 NO 

GPU GPU_M1 7'h16 3 0 0 Oxfdf35200 | Oxfdf35280 NO 
GPU_M2 7'h17 0 0 0 Oxfdf35400 | Oxfdf35480 NO 

GPU_M3 7'h18 i 0 0 Oxfdf35600 | Oxfdf35680 NO 

NPU1 7'h2e 3 0 0 Oxfdf70000 | Oxfdf70080 | YES 
NPUOQ_MRO_ | 7'h2d 2 0 0 Oxfdf72200 | Oxfdf72280 | YES 

NPU NPU2 7T'h2f 0 0 0 Oxfdf71000 | Oxfdf71080 | YES 
NPUO_MWR _ | 7'h2c if 1 0 Oxfdf72000 | Oxfdf720804 YES 
MCU_NPU 7'h27 0 0 3 Oxfdf72400 | Oxfdf72480 NO 
JPEG_DEC 7'hif 3 0 0 Oxfdf66200 | Oxfdf66280 NO 
JPEG_ENCO | 7'h20 2 0 0 Oxfdf66400 | Oxfdf66480 NO 
JPEG_ENC1 | 7'h21 2 0 0 Oxfdf66600 | Oxfdf66680 NO 
JPEG_ENC2 | 7'h22 3 0 0 Oxfdf66800 | Oxfdf66880 NO 

VDPU JPEG_ENC3 | 7'h23 3 0 0 Oxfdf66a00 | Oxfdf66a80 NO 
RGA2_MRO_ | 7'h30 &) 0 0 Oxfdf66c00. | Oxfdf66c80 NO 
RGA2_MWO | 7'h31 3 0 0 Oxfdf66e00, | Oxfdf66e80 NO 
RGA3_0 7'h32 2 0 0 Oxfdf67000_|, Oxfdf67080 | YES 

VDPU 7'h43 2 0 0 Oxfdf67200 | Oxfdf67280 NO 

IEP 7'hic 3 0 0 Oxfdf66000 | Oxfdf66080 NO 

RGA3_1 RGA3_1 7'h33 1 0 0 Oxfdf36000 | Oxfdf36080 | YES 
voo HDCPO 7'h19 2 0 5 Oxfdf80000 | Oxfdf80080 NO 
vol HDCP1 7'hla 2 0 5 Oxfdf81000 | Oxfdf81080 NO 
HDMIRX 7'hib 2 0 2 Oxfdf81200 | Oxfdf81280 NO 

GIC600_MO 7'h12 3 0 0 Oxfdf3a000 | Oxfdf3a080 NO 

GIC600_M1 7'h13 2 0 0 Oxfdf3a200 | Oxfdf3a280 NO 

PHP MMUG6OO0PCIE_TCU | 7'h29 3 0 0 Oxfdf3a400 | Oxfdf3a480 NO 
MMUG6OOPHP_TBU | 7'h2a 3 0 0 Oxfdf3a600 | Oxfdf3a680 NO 
MMUG6OOPHP_TCU | 7'h2b 3 0 0 Oxfdf3a800 | Oxfdf3a880 NO 
USB3_0 7'h40 2 0 4 Oxfdf3e200 | Oxfdf3e280 NO 

USB USB3_1 Zh41 2 0 4 Oxfdf3e000 | Oxfdf3e080 NO 
USB2HOST_0O'}) 7'h3e 2 0 4 Oxfdf3e400 | Oxfdf3e480 NO 
USB2HOST 41°] 7'h3f 2 0 4 Oxfdf3e600 | Oxfdf3e680 NO 

EMMC 7'h0e 3 0 4 Oxfdf38200 | Oxfdf38280 NO 

NVM FSPI 7'hil 3 0 4 Oxfdf38000 | Oxfdf38080 NO 
SDIO 7'h3c 3 0 4 Oxfdf39000 | Oxfdf39080 NO 

DECOM 7'hO5 1 0 0 Oxfdf32000 | Oxfdf32080 NO 

BLIS DMACO 7'hO8 bi 0 0 Oxfdf32200 | Oxfdf32280 NO 
DMAC1 7'hO9 1 0 4 Oxfdf32400 | Oxfdf32480 NO 

DMAC2 7'h0a il 0 4 Oxfdf32600 | Oxfdf32680 NO 

GIC600M 7'h14 1 0 0 Oxfdf32800 | Oxfdf32880 NO 

cent; DMA2DDR 7'hO7 0 0 0 Oxfdf52000 | Oxfdf52080 NO 
MCU_DDR 7'h26 0 0 3 Oxfdf52200 | Oxfdf52280 NO 

ered VAD 7'h42 2 0 0 Oxfdf3b200 | Oxfdf3b080 NO 
MCU_PMU 7'h28 2 0 3 Oxfdf3b000 | Oxfdf3b080 NO 
CRYPTOS 7'hO2 2 0 0 Oxfdf3d200 | Oxfdf3d280 NO 

Sie CRYPTONS | 7'hO1 2 0 0 Oxfdf3d000 | Oxfdf3d080 NO 
DCF 7'hO3 2 0 0 Oxfdf3d400 | Oxfdf3d480 NO 

SDMMC 7'h3d 2 0 4 Oxfdf3d800 | Oxfdf3d880 NO 


Except the internal priority control, some masters can also change their priority dynamic by 
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their internal register according to buffer status. In order to make this work, ExtControl 
register of the corresponding BIU must be set to 0x1. In this case, the interconnect will 
choose the highest priority from the external and internal register. It is better to set the 
internal priority same as the other master BIUs and external priority higher so that the DDR 
scheduler has more opportunity to optimal DDR efficiency. As shown in Table1-1, because 
the arbiter stages ordering is: URG5, URG4, URG3, URG2, the valid values of internal and 
external works in scheduler are 0, 2, 3, 4 and 5. 
1.3.3 Shaping 
Shaping limits the number of pending packets between master and scheduler. When shaping 
is applied and the number of packets pending on a route to scheduler reaches the 
programmed limit, flow control prevents further transmission of request packets to the BIU 
by de-asserting signal Ready until a complete response packet returns on the route. The 
default shaping value is 255, and address of the shaping control register for eachmaster is 
shown in Table1-3. 
1.3.4 Probe 
The interconnect provides a service called probe to trace packet and compute,traffic statics. 
There are totally 12 probes to monitor the DDR schedule traffic statics, andyeach can be 
programmed by their registers. They are listed in Table1-3. Which probe,should be used to 
measure the bandwidth of a certain master can be find in Table1-34 The bandwidth of DSU 
should be measured by all the probes of Port4, and the sum of the 4 probes is the total 
bandwidth. 

Table 1-4 Bandwidth Probe Base,Address 


Probe Base Address 
PortO ProbeO Oxfdf50000 
PortO Probel Oxfdf50400 
Port1 ProbeO Oxfdf50800 
Port1 Probel Oxfdf50c00 
Port2 ProbeO Oxfdf51000 
Port2 Probeli Oxfdf51400 
Port3 ProbeO Oxfdf51800 
Port3.Probel Oxfdf51c00 
Port4 ProbeO Oxfe008c00 
Port4)Probel Oxfe009000 
Port4 Probe2 Oxfe009400 
Port4 Probe3 Oxfe009800 


1.3.5 Channel Address Space 
When work in 4 channels interleave mode, CENTER_GRF_CON4[8:4] should be set to 
5’b0000. If not work in interleave mode, CENTER_GRF_CON4[8:4] should be config 
according to the*size of each channel, as showed in Table1-5. 
Table 1-5 Channel Address 


CENTER_GRF\CON4[8:4] base alavess oe 
channel 0 channel 1 channel 2 channel 3 size 
5'b00000 0x0_0000_0000 | 0x2_0000_0000 | 0x4_0000_0000 | 0x6_0000_0000 8GB 
5'b00101 0x0_0000_0000 | 0x1_8000_0000 | 0x3_0000_0000 | 0x4_8000_0000 6GB 
5'b00001 0x0_0000_0000 | 0x1_0000_0000 | 0x2_0000_0000 | 0x3_0000_0000 4GB 
5'b00110 0x0_0000_0000 | 0x0_C000_0000 | 0x1_8000_0000 | 0x2_4000_0000 3GB 
5'b00010 0x0_0000_0000 | 0x0_8000_0000 | 0x1_0000_0000 | 0x1_8000_0000 2GB 
5'b01000 0x0_0000_0000 | 0x0_6000_0000 | 0x0_C000_0000 | 0x1_2000_0000 1.5GB 
5'b00011 0x0_0000_0000 | 0x0_4000_0000 | 0x0_8000_0000 | 0x0_Cc000_0000 1GB 
5'b00100 0x0_0000_0000 | 0x0_2000_0000 | 0x0_4000_0000 | 0x0_6000_0000 0.5GB 
5'b00111 0x0_0000_0000 | Ox0_1000_0000 | 0x0_2000_0000 | 0x0_3000_0000 | 0.25GB 
5'b10000 NA NA 0x0_0000_0000 | 0x2_0000_0000 8GB 
Copyright 2022 © Rockchip Electronics Co., Ltd. 20 


RK3588 TRM-Part2 


5'b10101 NA NA 0x0_0000_0000 | 0x1_8000_0000 6GB 
5'b10001 NA NA 0x0_0000_0000 | 0x1_0000_0000 4GB 
5'b10110 NA NA 0x0_0000_0000 | 0x0_C000_0000 3GB 
5'b10010 NA NA 0x0_0000_0000 | 0x0_8000_0000 2GB 
5'b11000 NA NA 0x0_0000_0000 | 0x0_6000_0000 1.5GB 
5'b10011 NA NA 0x0_0000_0000 | 0x0_4000_0000 1GB 
5'b10100 NA NA 0x0_0000_0000 | 0x0_2000_0000 0.5GB 
5'b10111 NA NA 0x0_0000_0000 | 0x0_1000_0000 0.25GB 


1.4 Register Description 
1.4.1 DDRSCH Registers Summary 


Reset a2i4 
sie] ase | Peecptin 
DDRSCH Id Coreld 0x0000 |W {[0x215FB002 
DDRSCH Id RevisionId |0x0004_ |W |0x3C9D4EO0|Revisionid » \ 


Register DeviceConf stores 
selectors to the predefined list of 

0x0008 W_ |0x00000000 |DDR.configuration to be 
programmed at initialization 
phase. 


the size of DDR ranks. 

Register DdrTimingA of timing 

register bank n stores timing 
oneere Wo Oxf oa 083 settings used by DDR schedulers 

to compute bank and ; 

Register DdrTimingB of timing 

register bank n stores timing 
0x0014 W |0x1B081306 |settings used by DDR schedulers 

to compute penalties pertaining to 


Register DdrTimingC of timing 
register bank n: Stores timing 
settings used by DDR schedulers 

0x0018 W_ |0x00000006 |to compute penalties pertaining to 
DRAM commands. It is used to 
configure the clock of the register 
bank. 


DDRSCH_DdrTimingL 0x001C w_ |oxoo000000 enteral for DPRS BancGroup 


Register DevToDev of timing 
register bank n contains 
supplementary timing penalties 

0x0020 w_ loxo0000663 that are incurred when changing 
data-bus ownership of up to four 
devices. The penalties are 
expressed in scheduler clock 
cycles. 


Register DdrMode stores the 
IDDRSCH_AgingX ————|0x002C__|W_|0x00000004 [Aging threshold multiplicator 
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DDRSCH_DdrTimingA 


DDRSCH_DdrTimingB 


DDRSCH_ DdrTimingC 
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fel tae [tween 
Value 
DDRSCH_Aging3 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


1.4.2 DDRSCH Detail Registers Description 
DDRSCH Id CorelId 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


| t—“*‘i;‘CSCSCCCCDeScription Cd 
. CoreChecksum 
exer RO |ox215tb0 Field containing a checksum of the parameters of the IP. 
‘ CoreTypeld 
ny Ro Joxo2 Field identifying the type of IP. 


DDRSCH Id RevisionId 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


BuildId 

31:8 Field containing the build revision of the software used to 
generate the IP HDL code. 
Userld 

7:0 |RW {0x00 Field containing a user defined value, not used anywhere inside 
the IP itself. 


DDRSCH_DeviceConf 

Address: Operational Base + offset (0x0008 

| Bit [Attr|/ResetValue| SS Description — 
[31:6 [RO |0x0000000_ [reserved si ( —“‘“‘“‘“‘(‘(S;”™SC™C;C~C~C*C~*zCY 


DeviceConf 

Selector of predefined ddrConf configuration. 

6'hO: D/RRRR_RRRR_RRRR_RRRR_RRBB_BCCC_CCCC_---- 

6'h1: RRRR_RRRR_RRRR_RRRR_RBBB_BCCC_CCCC_---- 

6'h2: RRRR_RRRR_RRRR_RRRR_RBBG_CCCC_CCGC_---- 

6'h3: RRRR_RRRR_RRRR_RRRR_RBBG_GCCC_CCCC_---- 

6'h4: RRRR_RRRR_RRRR_RRRR_RDBB_BCCC_CCCC_---- 
5:0 |RW {0x00 6'h5: RRRR_RRRR_RRRR_RRRR_DBBB_BCCC_CCCC_---- 

6'h6: RRRR_RRRR_RRRR_RRRR_DBBG_CCCC_CCGC_---- 

6'h7: RRRR_RRRR_RRRR_RRRR_DBBG_GCCC_CCCC_---- 

Others: Reserved 

R: Indicates Row bits 

B: Indicates Bank bits 

C: Indicates Column bits 

G: Indicates Bank Group bits 


DDRSCH DeviceSize 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|0xo000_ reserved 


: Rank1 
fae Rank1 size. The granule size is 64MB. 
:0 


7 


RankO 
RankO size. The granule size is 64MB. 


DDRSCH_ DdrTimingA 
Address: Operational Base + offset (0x0010) 
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aa 
SS ———— 

pia 24 rw Oxff Maximum delay between a read request and the first data 
77 O delay disable the Read Latency control. 


23 [RO [Oxo —éidreserved = —“‘“‘“‘(‘(‘;#‘'''C'*‘;W’;’;C(¥#(N’K’NNNYN’NNT CL 


WrToMiss 
Minimum number of scheduler clock cycles between the last 
DRAM Write command and a new Read or Write command in 
22:16/RW |0x36 another page of the same bank. The field must be set to the 
following value, rounded to an integer number of scheduler clock 
cycles: 
WL*tCkD + tWR + tRP + tRCD eee ge tCkG 


115:14[RO_ [0x0 si freserved = FGF 


RdToMiss 

Minimum number of scheduler clock cycles between the last 

DRAM Read command and a new Read or Write command in 
13:8 |RW |Ox1d another page of the same bank. The field must be set to the 

following value, round to an integer number of scheduler clock 

cycles: 

CGRTE RP + WRED = BEMHCKO/2) / 1G + tRP + tRCD - BL*tCkD/2) /tCkG 


7_—*|RO_|0xO_sdreserved = CUS 


ActToAct 
Minimum number of schedulerclock cycles between two 

Rw |0x33 consecutive DRAM Activate commands on the same bank. The 
field must be set to the following value, rounded to an integer 
number of scheduler clockycycles: 
tRC / tCkG 


DDRSCH_ DdrTimingB 
Address: Operational Base + offset (0x0014 


| Bit _|Attr| Reset Value 
31:30|RO_[OxO si reservePQ 


Faw 

Number of cycle of the FAW period. The field must be set to the 
29:24|RW |Oxib following value, rounded to an integer number of scheduler clock 

cycles: 

tFAW / tCkG 


23:20/RO_|OxO. ¢ \|reserved 


Rrd 
Number of cycle between two consecutive Activate commands on 
19:16/RW loxg different Banks of the same device. The field must be set to the 
; following value, rounded to an integer number of scheduler clock 
cycles: 
tRRD / tCkG 


SSa3/ROm|OxO reserved 


WrToRd 
Minimum number of scheduler clock cycles between the last 
12:8 IRW |ox13 DRAM Write command and a Read command. The field must be 
. set to the following value, rounded to an integer of scheduler 
clock cycles: 
((WL + 1)*tCkD + tWTR) / tCkG, for LPDDR4 memories. 


7:5 |RO joxO reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


RdToWr 

Minimum number of scheduler clock cycles between the last 

DRAM Read command and a Write command. The field must be 
4:0 |RW |0x06 set to the following value, rounded to an integer number of 

scheduler clock cycles: 

(RL + RoundUp(tDQSCK(max) / tCKD) + tRPST - WL + tWPRE) 

tCkD / tCKG, for LPDDR4 memories. 


DDRSCH_ DdrTimingC 
Address: Operational Base + offset (0x0018 


| Bit _|Attr| Reset Value 
31:14|RO_|0x00000 


WrToMwr 

Number of scheduler clock cycles between the last write data to 
13:8 |RW /|0x00 the first data of a masked write command on the same bank. This 

field must be set to 3xBurstPenalty for LPDDR4, and must be set 

ee ae he zero for the other DRAM. 


7:4 [RO [oxo sireserved CUO 


BurstPenalty 
DRAM burst duration on the DRAM data)bus in scheduler clock 
cycles. The field must be set.to Nd /Ns,/where: 

RW |0x6 Nd is the number of DRAM cycles needed to process a DRAM 
burst of determined size, expressed in bytes. 
Ns is the minimum number of,scheduler cycles to process a 
DRAM burst of the same size. 


DDRSCH DdrTimingL 
Address: Operational Base + offset (0x001C) 


| Bit_|Attr| Reset Value 
[31:12|RO_[0x00000 


RrdL 
Registerfield RrdL sets the minimum time, expressed in 
11:8 |RW |0x0 scheduler clock cycles of the tRRD timing for LPDDR4 devices. 
Thissis the timing of access to the same bank group for RD after 
RD. 
WrToRdL 
7:3 Irw loxoo Register field WrToRdL sets the minimum time, expressed in 
, scheduler clock cycles, of the tWrToRd timing for LPDDR4 devices. 
This is the timing of access to the same bank group, WR to RD. 
CcdL 
2:0 IrRwW ldxo Register field CcdL sets the minimum time, expressed in 
, scheduler clock cycles of the tCCD LPDDR4 devices. This is the 
timing of access to the same bank group. 


DDRSCH DevToDev 

Address: Operational Base + offset (0x0020) 

| Bit [Attr|ResetValue| ———C*é‘ie@Scritiom 
[31:15[RO |[0x00000_— reserved 


BusWrToWr 
14:12;RW |0x0 Number of cycle between the last write data to a device and the 


first write data of another device. 
BusWrToRd 

11:8 |RW |0x6 Number of cycle between the last write data to a device and the 
first read data of another device. 
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| Bit |Attr| Reset Value, 


BusRdToWr 
7:4 |RW [0x6 Number of cycle between the last read data of a device and the 
first write data to another device. 


[3 [RO |OxO_ [reserved 
BusRdToRd 

2:0 |RW |0x3 Number of cycle between the last read data of a device and the 
first read data of another device. 


DDRSCH DdrMode 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 
31:24|RO_[OxoO_ reserved 


; ForceOrderState 
23:16|r0 |oxoo | Force execution order internal state. 
RW 


ForceOrder 

When bit n of register field ForceOrder is set/to 1),.DRAM 

commands are executed in the order they_arrive at scheduler port 
15:8 0x00 n. 

When field bits are set to 1, and BypassFiltering is also set to 1, 

command execution order is guaranteed for the corresponding 

scheduler port. 


7 |RO_|oxo si reserved 


MwrSize 
Register MwrSize sets LPDDR4,.and LPDDR5 data width, which is 
used for masked-write_split.control. The following table shows the 
. field values according to DDR type. 
O23) RNS Oxt 2'b0O: Reserved 
2'b01: LPDDR4 & LPDDRS, 16 bits. 
2'b10: LPDDR4.& LPDDRS, 32 bits. 
2'b11: LPDDR4 & LPDDRS, 32 bits. Identical to value 2'b10. 


BurstSize 
Register.field Burst Size sets the DDR burst size, in bytes, as 
shown,by the following table. 
2'bO00: 16 
4:3. |RW |Ox1 2'b01: 32 
2'b1i0: 64 
2’b11: 128 
NOTE: For LPDDR4 memories, the field must be set to the 
number of bytes required by BL16 transactions. 
FawBank 
Register field FawBank indicates the number of banks of a given 
> RW» lox ae involved in the FAW period during which four banks can be 
It must be set to 0 for 2-bank memories, and 1 for memories 
with four banks or more. 
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| Bit |Attr|ResetValue| Ci@eescription 


BypassFiltering 
When register field BypassFiltering is set to 1, arbiter filters are 
bypassed and timing register outputs are internally set to an idle 
value. The field can be useful during DRAM initialization, when 
training or calibration sequences are performed, and scheduler 

1 Rw loxo arbitration is not needed. . oy 
When the field is set to 0, scheduler arbitration is fully functional, 
this is the functional usage mode. 
NOTE: When the field is set to 1, the final arbitration level 
continues to elect transactions among those presented to the 
arbiter. Set field ForceOrder to ensure that transactions are 
executed in order, for instance during DRAM initialization. 


AutoPrecharge 

Rw lox0 When set to one, pages are automatically closed, after,each 
access, when set to zero, pages are left opened until an’access in 
a different page occurs. 


DDRSCH_AgingX 
Address: Operational Base + offset (Ox002C) 


| Bit |Attr|/Reset Value| Ci escription, 
31:3 |RO_|0x00000000 


: AgingX 
Aging threshold multiplicator. 


DDRSCH_AgingO 
Address: Operational Base + offset (0x0030 


| Bit |Attr|ResetValue| s/s | Description — 
31:8 |RO_|0x000000 


. AgingO 
ie0 rw Joxr fing slice threshold for port 0. 


DDRSCH Aging1 
Address: Operational Base + offset (0x0034) 


| Bit |Attr|Reset Value|( Ci eescription 
31:8 |RO_|0x000000 


: Aging1 
70 Aging slice threshold for port 1. 


DDRSCH Aging2 
Address: Operational Base + offset (0x0038) 


| Bit |Attr/ResetValue| Cieescription 
31:8=|RO.|0x000000 


> Aging2 
Aging slice threshold for port 2. 


DDRSCH_Aging3 
Address: Operational Base + offset (0x003C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


: Aging3 
Aging slice threshold for port 3. 


DDRSCH_Aging4 
Address: Operational Base + offset (0x0040) 
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Bit. |Attr| Reset Value 
31:8 |RO_|0x000000 


. Aging4 
Aging slice threshold for port 4. 
1.4.3 QoS Generator Registers Summary 


Fofteet ize) Gates | eecrnon 
Value P 


QoSGenerator Id CoreId |0x0000 |W  [0x67B76E04 |Core ID and checksum 


QoSGenerator_Priorit 
|QoSGenerator Mode _| 
|QoSGenerator_ExtControl | 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 
1.4.4 QoS Generator Detail Registers Description 
oSGenerator Id CorelId 
Address: Operational Base + offset (0x0000) 
| Bit [Attr/ResetValue| C(O Scription 
CoreChecksum 
1:8 0x67b76e Field containing a checksumof the parameters of the IP. Reset 
value is different for each QoS)generator. 


4 CoreTypeld 
7:0 ro Joxoa | Field identifying the type of IP. 


oSGenerator Id RevisionId 
Address: Operational Base + offset (0x0004 
| Bit |Attr[ResetValue| Ci escription 
BuildId 
Ox3c9d4e Fieldycontaining the build revision of the software used to 
generate the IP HDL code. 


Userld 
0x00 Field containing a user defined value, not used anywhere inside 
the IP itself. 


QoSGenerator_ Priority 
Address: Operational\Base + offset (0x0008) 


| Bit |Attr|ResetValue| Ci eescription 


31 Oxi Marx 
Backward compatibility marker when 0. 
reserved 


30211/RO._|0x00000 reserved 


Pi 
0x0 In Regulator mode, defines the HIGH hurry level. In Fixed/Limiter 
mode, defines the Urgency level for READ transactions. 
7:3, [RO [0x00 si freserved 


PO 
2:0 |RW {0x0 In Regulator mode, defines the LOW hurry level. In Fixed/Limiter 
mode, defines the Urgency level for WRITE transactions. 


QoSGenerator_ Mode 
Address: Operational Base + offset (Ox000C) 
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. Bit |Attr| Reset Value|_____________Deseription ______ 
31:2 |RO_|0x00000000 


Mode 


Functional Mode 


2'b00: Fixed 
2'b01: Limiter 
2'b10: Bypass 
2'b11: Regulator 


QoSGenerator Bandwidth 
Address: Operational Base + offset (0x0010) 


 bit_|Attr| Reset Value| _____Deseription __\__| 
[31:13[RO_|0x00000_—s reserved 
Bandwidth 
Defines the bandwidth threshold in 1/256th-byte-per-eycle units. 
12:0 |RW |/0x0000 In other words, the desired rate in MBps is divided\by frequency 
in MHz of the BIU, and then multiplied by 256. Reset value is 
different for each QoS generator. 


QoSGenerator_ Saturation 
Address: Operational Base + offset (0x0014 


| Bit _|Attr| Reset Value 
31:10|RO_[0x000000 


Saturation 

Rw |0x040 Defines the size of the bandwidth counter, that is, the 
measurement window,.in 16-byte units. In other words, the 
desired number of bytes divided by 16. 


QoSGenerator_ExtControl 
Address: Operational Base + offset (0x0018) 


ExtLimitEn 

When register field ExtLimitEn is set, the bandwidth limiter is 
enabled when input signal ExtThr is asserted. When the signal is 
not asserted, the limiter is disabled: bandwidth is not limited, and 
the counter is stuck to 0. When the bit is cleared, the limiter 
operates normally and ignores ExtThr. 

IntClkEn 

When set to 1, register field IntClkEn causes the QoS generator 
to use the BIU clock for bandwidth calculation. When set to O, 
and if configuration parameter useExternalReference is set to 
True, an external reference clock at the socket is used for 


bandwidth calculation. 


ExtThrEn 

When register field ExtThrEn is set, internal signals Urgency, 
Press and Hurry are driven, when input signal ExtThr is low, by 
the value in register Priority field PO. When ExtThr is high, they 
are driven by the value in register Priority field P1. 
SocketQosEn 

Register field SocketQosEn determines how priority levels are 
driven when QoS generators and socket interfaces alternatively 
drive the levels for Urgency, Pressure, and Hurry signals: When 
set to 0, the QoS generator drives the levels. When set to 1, 
internal signals Pressure and Hurry are driven by the greater of 
the two levels from the socket interface or the QoS generator. 
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1.4.5 Shaping Registers Summary 


Reset Lie 
jomest [sie] Gane | Description 


Shaper_NbPktMax0 0x0008 w_ oxooo000FF ie dala, packet number 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


1.4.6 Shaping Detail Registers Description 


Shaper _NbPktMaxO 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value | Description 
[31:8 |RO |0x000000 reserved 


0 OvEE NbPktMax0O 


Max transport packet pending for route to scheduler 


1.4.7 Probe Registers Summary 


(o) 


Stores the.Core Id and core 
Probe Id RevisionId 0x0004. [W_ |Ox3C9D4E00|Revision ID»  ————s 


Register MainCtl contains probe 
Probe MainCtl 0x0008 w_ |oxoo000000 #0 PeL cArtrol bits. 
Probe CfgCtl 0x000C 


Stores global enable and active 
bits. 
Controls the filter look-up table 
Probe FilterLut 0x0014 
Probe _TraceAlarmEn 0x0018 
Probe TraceAlarmStatuss |O0x001C 


0x00000000 


(LUT), which is used to select 
which filters are used and in what 
logical combination. 

Enables hits from either trace 
filters or the LUT to be recorded in 
the trace alarm status register 
TraceAlarmStatus. 

Register TraceAlarmStatus is a 
read-only register that indicates 
which LUT or filter has been 
matched by a packet. 


0x00000000 


0x00000000 


0x00000000 


Register StatPeriod is a 5-bit 
register that sets a period ranging 
from 2 cycles to 2 gigacycles of 
the probe clock, during which 
statistics are collected before 


0x00000000 


Probe StatPeriod 0x0024 


W 
W 
W 
W 
W 
WwW 
W 
W 
Writing to the 1-bit pulse register 
Probe StatGo 0x0028 W_ |0x00000000 |StatGo generates a statistics 
dump. 
Register StatAlarmMin specifies 
Probe StatAlarmMin 0x002C W |0x00000000 |the lower threshold used to 
trigger the statistics alarm. 


Register StatAlarmMax specifies 
Probe StatAlarmMax 0x0034 W |0x00000000 |the upper threshold used to 
trigger the statistics alarm. 
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TraceAlarmClr clears the 
Probe TraceAlarmClr 0x0020 0x00000000 corresponding bit in register 

TraceAlarmStatus. 
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Reset aoe 
| Offset |size| Value een 


StatAlarmStatus is a 2-bit read- 
Probe StatAlarmStatus 0x003C W_ |0x00000000 Jonly register relative to statistics 
counter. 


Probe StatAlarmClr 0x0040 |W  [0x00000000 |State alarm clear register. 


Probe _StatAlarmEn 0x0044 w_ |oxoooo0001 Be re ae ne 
Probe Filters QO RouteIdB Specifies which value of RouteId 
orice ede? oe eee should be used to filter packets. 
Probe Filters 0 RouteldM Filters OQ RouteIdM }oxo0000000 |Peciies the mask used on 


prcccccee esa the values of the lower 
transport address bits, used in 
oe 0x0088 0x00000000 |conjunction withsregister 
Filters_N_WindowSize,,to filter 
packets. 
Specifies the values of the upper 
transport address bits, used in 
So aaa (00 (00 12 0x00000000 |conjunction with register 
ign Filters N_WindowSize to filter 
packets. 


Probe Filters O WindowSi Specifies the encoded address 
nee cee 
Specifies, for filter n, the values to 
a Filters O SecurityB be matched against bits in the 
Ons OxPPeQrsgo packet header field Security of 
transport packets. 
Specifies, for filter n, which bits of 
sm fa [Cpe SIRE” 
used to filter transport packets. 
ranma op bomen RE TE, 
Probe Filters 0 Opcode |0x009C W = |0x00000000 |which packet opcodes are used to 
select packets by Filter N. 
A 2-bit register that sets criteria 
type. 


Register Filters_N_Length is 4-bit 
register that selects candidate 
Probe Filters OQ *Length 0x00A4 0x00000000 |packets if the number of bytes is 
less than or equal to 
2*FILTERS_N_LENGTH. 


: Specifies the minimum urgency 
Probe»Filters .0 Urgency |0x00A8 w_ oxo0000000 level used to filter packets. 
Specifies, for filter n, the values to 
. be matched against the lower bits 
Probe Filters O UserBase |OxOOAC W_ |0x00000000 in the packet header field User of 
transport packets. 
Specifies, for filter n, which lower 
bits of packet header field User 
Probe Filters QO UserMask |OxOOBO 0x00000000 are used to filter transport 
packets. 


Probe Filters 1 RoutsldB |oo0e0 | Specifies which value of RouteId 
Som Eap B0E0 — should be used to filter packets. 
Probe Filters 1 RouteldM Filters 1 RouteIdM Specifies the mask used on 
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Value P 


Specifies the values of the lower 
; transport address bits, used in 
Filters _1_AddrBase |9.o9E8 0x00000000 |conjunction with register 
= Filters_N_WindowSize, to filter 
packets. 
Specifies the values of the upper 
. transport address bits, used in 
Filters _1_AddrBase |q,.q9Ec 0x00000000 |conjunction with register 
Filters_N_WindowSize to filter 
packets. 


Probe Filters 1 WindowSi Specifies the encoded address 
Ene ee 
Specifies, for filtersn, the values to 
aa Filters 1 SecurityB be matched against bits in the 
ROOE pagoosoges packet header field Security of 
transport packets. 
Probe Filters 1 Security Specifies, for filter n, which bits of 
Mask Ox00F8 0x00000000 |packet header field Security are 
used to filter transport packets. 
Probe Filters 1 Opcode |OxOOFC W |0x00000000%!which packet opcodes are used to 
select packets by Filter N. 
A 2-bit register that sets criteria 
Probe Filters 1 Status 0x0100 W |0x00000000 jfor filter n based on packet status 
type. 
poe Register Filters_N Length is 4-bit 
register that selects candidate 
Probe Filters 1 Length 0x0104 0x00000000 |packets if the number of bytes is 
less than or equal to 
2*FILTERS N_LENGTH. 
: Specifies the minimum urgency 
Probe Filters. 1 Uraency [ox0108\ JW |oxo0000000 [er usea to ftar packete 
Specifies, for filter n, the values to 
: be matched against the lower bits 
Probe Filters 1 UserBase |Ox010C W_ |0x00000000 in the packet header field User of 
transport packets. 
Specifies, for filter n, which lower 
bits of packet header field User 
Probe Filters @ UseyMask/0x0110 Onnooeane are used to filter transport 
packets. 


Probe Filters 2 RouteIdB Routel dB lo xo140 Specifies which value of RouteId 
Pomme sai = should be used to filter packets. 
Probe. Filters 2 RouteldM Specifies the mask used on 


Specifies the values of the lower 
. transport address bits, used in 
ot Sas aR 0x0148 0x00000000 |conjunction with register 
—— Filters_N_WindowSize, to filter 
packets. 
Specifies the values of the upper 
: transport address bits, used in 
oe 0x014C 0x00000000 |conjunction with register 
ign Filters _N_WindowSize to filter 
packets. 
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Reset ae 
2 a 
aaa enna Filters 2 WindowSi Specifies the encoded address 


Specifies, for filter n, the values to 

a Filters 2 SecurityB be matched against bits in the 
pio? OxPOPOe00e packet header field Security of 

transport packets. 

Specifies, for filter n, which bits of 
ee 

used to filter transport packets. 

Contains four fields that control 
Probe Filters 2 Opcode |0x015C W_ |0x00000000 |which packet opcodes are used’to 

select packets by Filter N. 

A 2-bit register that sets criteria 
Probe Filters 2 Status 0x0160 W_ |0x00000000 |for filter n based on, packet status 

type. 


Register Filters_N_Length is 4-bit 
register that’selects candidate 
Probe Filters 2 Length 0x0164 0x00000000 |packets if the number of bytes is 
less than or equal to 
2*FILTERS N_ LENGTH. 


: Specifies the minimum urgency 
Probe Filters 2 Urgency |0x0168 w_ |oxooo00000 levePused to filter packets. 
Specifies, for filter n, the values to 
be matched against the lower bits 
Probe Filters 2 UserBase |Ox016C W_ |0x00000000 in the packet header field User of 
transport packets. 
Specifies, for filter n, which lower 
bits of packet header field User 
Probe Filters 2 UserMask|0x0170 W ~4)0x00000000 are used to filter transport 
packets. 


Probe Filters 3 RouteIdB Specifies which value of RouteId 
scones 7 es should be used to filter packets. 
Probe Filters 3 RouteldM Specifies the mask used on 


Specifies the values of the lower 
: transport address bits, used in 
Probe Filters 3@\dqrBaSe 0x01A8 0x00000000 |conjunction with register 
ee Filters _N_WindowSize, to filter 
packets. 
Specifies the values of the upper 
: transport address bits, used in 
Prom Filtys & AddrBase Ox01AC 0x00000000 |conjunction with register 
Filters_N_WindowSize to filter 
packets. 


Probe Filters 3 WindowSi Specifies the encoded address 

See ee 
Specifies, for filter n, the values to 

Pag Filters 3 SecurityB be matched against bits in the 

payee OxQponEede packet header field Security of 

transport packets. 

Probe Filters 3 Security Specifies, for filter n, which bits of 

Mask 0x01B8 0x00000000 |packet header field Security are 
used to filter transport packets. 
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Probe Filters 3 Opcode |0x01BC 0x00000000 |which packet opcodes are used to 
select packets by Filter N. 
A 2-bit register that sets criteria 
Probe Filters 3 Status 0x01C0 W_ |0x00000000 |for filter n based on packet status 
type. 


Register Filters_N_Length is 4-bit 
register that selects candidate 
Probe Filters 3 Length 0x01C4 0x00000000 |packets if the number of bytes is 
less than or equal to 
2*FILTERS_N_ LENGTH. 
: Specifies the minimum urgency 
Probe Filters 3 Urgency |0x01C8 w_ |oxo0000000 level used to filter,packets: 
Specifies, for filter'n, the values to 
Probe Filters 3 UserBase |0x01cc |w_ |loxooo0o000 |D& Matched against the lower bits 
in the packet header field User of 
transport packets. 
Specifies, for filter n, which lower 
Probe Filters 3 UserMask/0x01D0 [lw  |oxoo000000_,Dits/oF Packet header field User 
are used to filter transport 
packets. 
Specifies, for counter m, the type 
Probe Counters 0 Src 0x0204 0x00000000. |jof-event source used to increment 
the counter. 
Probe Counters O Alarm 0x0208 1060009000 foams pau amon || statistics alarm counter 
eee Feet coe aeencrameall 
Probe Counters 0 Val | Counters 0 Val |oxo20c ep 
Specifies) for counter m, the type 
Probe Counters 1 Src 0x0214 0x00000000 |of event source used to increment 
the counter. 
Probe Counters 1 Alarm Defines statistics alarm counter 
Specifies, for counter m, the type 
Probe Counters 2. Src 0x0224 0x00000000 |of event source used to increment 
the counter. 
Probe Counters 2 Alarm 0x0228 0x00000000 Defines statistics alarm counter 
Mode behavior. 
Ssecnee for counter m, the type 
Probe Counters 3 Src 0x0234 W 0x00000000 |of event source used to increment 
the counter. 
Mode behavior. 
Contain the statistics counter 
Probe Counters 3 Val 0x023C 0x00000000 Gaines 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

1.4.8 Probe Detail Registers Description 

Probe Id _ CorelId 

Address: Operational Base + offset (0x0000) 
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| Bit |Attr| Reset Value, 


CoreChecksum 
31:8 0x194c40 Field containing a checksum of the parameters of the IP. Reset 
value is different for each probe. 


: CoreTypeld 
Field identifying the type of IP. 


Probe Id RevisionId 
Address: Operational Base + offset (0x0004 


| Bit |Attr|/ResetValue| Ci eescription 


BuildId 
pis fro foxscsase Field containing the build revision of the software used to 
generate the IP HDL code. 
UserlId 
7:0 0x00 Field containing a user defined value, not used anywhere inside 
the IP itself. 


Probe MainCtl 
Address: Operational Base + offset (0x0008) 


[ResetValue| Ci escription 
0x000000 


FiltByteAlwaysChainableEn 

When set to 0, filters are mapped to all statistic counters when 
counting bytes or enabled bytes: Therefore, only filter events 
mapped to even counters canbe counted using a pair of chained 
counters. When set to.1, filters are mapped only to even statistic 
counters when counting bytes or enabled bytes. Thus events from 
any filter can be counted-using a pair of chained counters. 
IntrusiveMode 

When set to 1, register field IntrusiveMode enables trace 
operation in Intrusive flow-control mode. When set to O, the 
registerenables trace operation in Overflow flow-control mode. 
StatCondDump 

When ‘set, register field StatCondDump enables the dump of a 
statistics frame to the range of counter values set for registers 
StatAlarmMin, StatAlarmMax, and AlarmMode. This field also 
renders register StatAlarmStatus inoperative. When parameter 
statisticsCounterAlarm is set to False, the StatCondDump register 
bit is reserved. 


When set, register field AlarmEn enables the probe to collect 
alarm-related information. When the register field bit is null, both 
TraceAlarm and StatAlarm outputs are driven to O. 


When set to 1, register field StatEn enables statistics profiling. 
The probe sends statistics results to the output for signal ObsTx. 
All statistics counters are cleared when the StatEn bit goes from 
0 to 1. When set to 0, counters are disabled. 

PayloadEn 

Register field PayloadEn, when set to 1, enables traces to contain 
headers and payload. When set to 0, only headers are reported. 
TraceEn 

Register field TraceEn enables the probe to send filtered packets 
(Trace) on the ObsTx observation output. 
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| Bit [Attr/ResetValue| —C(éeescription 
ErrEn 
Register field ErrEn enables the probe to send on the ObsTx 


output any packet with Error status, independently of filtering 
mechanisms, thus constituting a simple supplementary global 
filter. 


Probe _ CfgCtl 
Address: Operational Base + offset (Ox000C) 


 Bit_{Attr| Reset Value|______Deseription ___| 
31:2 |RO_|0x00000000 


Register field Active is used to inform software that the probe is 
active. Probe configuration is not allowed during the,active state. 
This bit is raised when bit GlobalEn is set, and is»cleared a few 
cycles after setting GlobalEn to zero (probe is Idle), 

GlobalEn 

Enables or disables the tracing and statistics collection 
subsystems of the packet probe. 


Probe FilterLut 

Address: Operational Base + offset (0x0014 

| Bit |Attr[ResetValue| ss ——“(i;i‘“;C™;CSCéi scription 
[31:16[RO |0x0000_—sifreserved OU t—<“—s—“—s‘“‘“‘“‘WC*d* 


FilterLut 

Register FilterLut contains a look-up table that is used to combine 

filter outputs in order to trace packets. Packet tracing is enabled 
15:0 |RW |0x0000 when the FilterLut bitiof index (FNout ... FOout) is equal to 1. The 

number of bits in register FilterLut is determined by the setting 

for parameter nFilter, calculated as 2**nFilter. When parameter 

nFilter is set to None, FilterLut is reserved. 


Probe TraceAlarmEn 

Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue|/ > —Ci@Deescription 
31:5 [RO |Ox0000000 »|reserved 


TraceAlarmEn 

Register TraceAlarmEn controls which lookup table or filter can 

set the TraceAlarm signal output once the trace alarm status is 

4:0 Irw loxoo set. The number of bits in register TraceAlarmEn is determined by 

, the value set for parameter nFilter + 1. Bit nFilter controls the 

lookup table output, and bits (nFilter-1:0) control the 

corresponding filter output. When parameter nFilter is set to 

None, TraceAlarmEn is reserved. 


Probe) TraceAlarmStatus 
Address: Operational Base + offset (0x001C) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:5 [RO _|Oxo000000 [reserved 


TraceAlarmStatus 

Register TraceAlarmStatus is a read-only register that indicates 

which lookup table or filter has been matched by a packet, 
0x00 independently of register TraceAlarmEn bit configuration. The 

number of bits in TraceAlarmStatus is determined by the value 

set for parameter nFilter + 1. When nFilter is set to None, 

TraceAlarmStatus is reserved. 
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Probe TraceAlarmClr 

Address: Operational Base + offset (0x0020) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:5 [RO _|Oxo000000 [reserved Sd 


TraceAlarmClr 
Setting a bit to 1 in register TraceAlarmClr clears the 
4:0 |Irw loxoo corresponding bit in register TraceAlarmStatus. The number of 
, bits in register TraceAlarmClr is equal to (nFilter + 1). When 
nFilter is set to 0, TraceAlarmClr is reserved. NOTE: The written 
value is not stored in TraceAlarmClr. A read always returns,0. 


Probe StatPeriod 

Address: Operational Base + offset (0x0024) 

| Bit [Attr|ResetValue| Ci cription =—s/- J 
[31:5 [RO _|Oxo000000 [reserved 


StatPeriod 
Register StatPeriod is a 5-bit register that_sets.a period, within a 
range of 2 cycles to 2 gigacycles, during which statistics are 
collected before being dumped automatically: Setting the register 
implicitly enables automatic mode operation for statistics 

4:0 |RW |0x00 collection. The period is calculated with the formula: N_Cycle = 
2**StatPeriodWhen register StatPeriod is set to its default value 
0, automatic dump mode is disabled, and register StatGo is 
activated for manual mode operation. 
Note: When parameter statisticsCollection is set to False, 
StatPeriod is reserved. 


Probe StatGo 

Address: Operational Base + offset (0x0028 

| Bit |Attr[ResetValue| ss ———~—“C;C~C criti 
[31:1 [RO |0x00000000 [reserved “Ni (_s—“‘“‘“(‘(‘(‘(‘(‘ ;W.C*d*r 


StatGo 
Writing. a 1 to the 1-bit pulse register StatGo generates a 

rw loxo statistics dump. The register is active when statistics collection 
operates in manual mode, that is, when register StatPeriod is set 
to 0. The written value is not stored in StatGo. A read always 
returns 0. 


Probe StatAlarmMin 
Address: Operational Base + offset (Ox002C 


| Bit _|Attr|Reset Value 


StatAlarmMin 
31:0 |RW JOx00000000 |Register StatAlarmMin contains the minimum count value used in 
statistics alarm comparisons. 


Probe StatAlarmMax 
Address: Operational Base + offset (0x0034 


| Bit_|Attr| Reset Value 


StatAlarmMax 
31:0 J|RW |OxO0000000 {Register StatAlarmMax contains the maximum count value used 
in statistics alarm comparisons. 


Probe StatAlarmStatus 
Address: Operational Base + offset (0x003C) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:1 |RO_|0x00000000 


StatAlarmStatus 

Register StatAlarmStatus is a read-only 1-bit register indicating 
0x0 that at least one statistics counter has exceeded the programmed 

values for registers StatAlarmMin or StatAlarmMax. Output signal 

StatAlarm is equal to the values stored in register MainCtl fields 

StatAlarmStatus and AlarmEn. 


Probe StatAlarmClr 

Address: Operational Base + offset (0x0040) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:1 [RO_|0x00000000 [reserved 


StatAlarmClr 
Register StatAlarmClr is a 1-bit register. Writing a1 to this 

Rw lox0 register clears the StatAlarmStatus register bit. When,parameter 
statisticsCounterAlarm is set to False, StatAlarmClr is reserved. 
NOTE The written value is not stored in StatAlarmClr. A read 
always returns 0. 


Probe StatAlarmEn 

Address: Operational Base + offset (0x0044 

| Bit |Attr[ResetValue| = “<a ——“;isé‘“C;C;*C;éi scription — 
[31:1 [RO [0x00000000 [reserved t—“—s~—“—s‘“‘“‘“‘;TC* 


StatAlarmEn 
RW |Ox1 Register StatAlarmEn_is_a t-bit register. When set to 0 it masks 
StatAlarm and CtiTrigOut(1) signal interrupts. 


Probe Filters O RouteIdBase 

Address: Operational Base + offset (0x0080) 

| Bit [Attr|ResetValue| ss ———C‘Ci scription 
[31:26[RO_|OxOO_——ireserved “MN 


Filters_O. RouteIdBase 
25:0 |RW |Ox0000000 _ {Register RouteIdBase contains the RoutelId-IsbFilterRouteld bits 
base used to filter packets. 


Probe Filters O RouteIdMask 

Address: Operational BaSes+ offset (0x0084 

| Bit [Attr|ResetValue| —“‘“‘CS#éS scription =— 
[31:26[RO [0x00 [reserved —“‘“‘“‘(“(“(“(S:*#S*S*S*S*™*™C™C‘*dC 


Filters_O_RouteIdMask 

Register RouteIdMask contains the Routeld-IsbFilterRouteId mask 
25:0m)RW)|OxO0000000 used to filter packets. A packet is a candidate when 

packet.RouteId>>IsbFilterRouteId & RouteIdMask = RouteIdBase 

& RouteIdMask. 


Probe Filters O AddrBase Low 
Address: Operational Base + offset (0x0088) 


| Bit |Attr| Reset Value, 


PC esecription sd 
; Filters_O AddrBase_Low 
0x00000000 Address LSB register. 


Probe Filters O AddrBase High 


Address: Operational Base + offset (Ox008C) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 37 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 
31:4 |RO_|0x0000000 


. Filters_O_AddrBase_High 
Probe Filters O0 WindowSize 
Address: Operational Base + offset (0x0090) 


| Bit |Attr/ResetValue| Ci eescription 
[31:6 [RO |0x0000000 


Filters_O_WindowSize 
Register WindowSize contains the encoded address mask used to 
filter packets. The effective Mask value is equal to 

5:0 |rw loxoo ~(2max(WindowSize, packet.Len) - 1). A packet is a candidate 

4 when packet.Addr & Mask = AddrBase & Mask. This<allows 

filtering of packets having an intersection with the 
AddrBase/WindowSize burst aligned region, even ifthe region is 
smaller than the packet. 


Probe Filters O SecurityBase 

Address: Operational Base + offset (0x0094) 

| Bit [Attr|ResetValue| ss ——C*‘i escrito 
[31:1 [RO |0x00000000 |reserved 


Filters_O_SecurityBase 
RW /|0x0 Register SecurityBase contains the security base used to filter 
packets. 


Probe Filters O SecurityMask 
Address: Operational Base + offset (0x0098) 


Filters_O_SecurityMask 

Register SecurityMask is contains the security mask used to filter 
packets.\A packet is a candidate when: packet. Security & 
SecurityMask = SecurityBase & SecurityMasks. 


Probe Filters O Opcode 
Address: Operational Base +, offset (Ox009C) 


[Reset Value|" Cieescription 
0x0000000 


UrgEn 
Selects URG packets (urgency). 
2 LockEn 
Selects RDX-WR, RDL, WRC and Linked sequence. 


WrEn 
Selects WR packets. 


RdEn 


Probe Filters O Status 
Address: Operational Base + offset (Ox00A0) 


| Bit [Attr/Reset Value|  ————“—™s—SSCDeScription — i 
[31:2 [RO [0x00000000 


1 RW |0x0 


RspEn 
Selects RSP and FAIL-CONT status packets. 
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| Bit |Attr|ResetValue| Ci@eescription 


ReqEn 
jo rw oxo Selects REQ status packets. 


Probe Filters QO Length 

Address: Operational Base + offset (Ox00A4) 

| Bit [Attr/ResetValue| Ci ecription 

[31:4 [RO _|0x0000000_|reserved 
Filters_O Length 

3:0 |RW |0x0 Register Length is 4-bit register that selects candidate packets if 
their number of bytes is less than or equal to 2**Length. 


Probe Filters O Urgency 
Address: Operational Base + offset (Ox00A8) 


| Bit |Attr|/ResetValue| Ci escription = 
31:3 |RO_|0x00000000 


Filters_O Urgency 

Rw loxo Register Urgency contains the minimum urgency level used to 
filter packets. A packet is a candidate when its socket urgency is 
greater than or equal to the urgency specified in the register. 


Probe Filters O UserBase 

Address: Operational Base + offset (OxOOAC) 

| Bit [Attr|ResetValue| Description — 
[31:7 [RO _|0xo000000 [reserved 


Filters_O_UserBase 

Register UserBase is available when parameter useUserFilter is 
RW |0x00 set to True. Register size'is determined by parameter wUser. The 

register stores a usembase value that is employed in filtering 

packets. 


Probe Filters O UserMask 

Address: Operational Base + offset (OxO00BO 

| Bit |Attr/ResetValue| . \ . ——C‘iescription — 
[31:7 [RO |0x0000000 [reserved ———“‘“‘“(“(“(“(<#‘“‘#(#NNNNNNNCOCOC(#éCdCO 


Filters_O_UserMask 

Register UserMask is available when parameter useUserFilter is 
rw lox00 set to True. Register size is determined by parameter wUser. The 

register stores a user mask that is employed in filtering packets. 

A packet is a candidate for trace or statistic collection when 

packet.User & UserMask = UserBase & UserMask. 


Probe, Filters 1 RouteIdBase 

Address: Operational Base + offset (OxOOEO 

| Bit [Attr|ResetValue|  ——— s—“‘SW:*Céi eScription=— (“Cd 
1:26[RO [0x00 ——si[reserved ee —s—“‘“‘“‘“‘s*‘“‘s‘“‘“‘S™SCS 


Filters_1_RouteIdBase 
5:0 |RW |Ox0000000 _ ‘|Register RouteIdBase contains the RoutelId-IsbFilterRouteld bits 
base used to filter packets. 
Probe Filters 1 RouteIdMask 
Address: Operational Base + offset (Ox00E4) 


Bit _{ater Reset Value 
RO _|Ox0O_ reserved 
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| Bit |Attr|ResetValue| Ci ecription 


Filters_1_RouteIdMask 

Register RouteIdMask contains the Routeld-IsbFilterRouteId mask 
25:0 |RW |Ox0000000 [used to filter packets. A packet is a candidate when 

packet.RouteId>>IsbFilterRouteId & RouteIdMask = RouteIdBase 

& RouteIdMask. 


Probe Filters 1 AddrBase Low 
Address: Operational Base + offset (OxO0E8) 


ae ae COC 
Filters_ 1 AddrBase_Low 

0x00000000 Address LSB register. 

Probe Filters 1 AddrBase_ High 

Address: Operational Base + offset (OxOOEC) 


| Bit |Attr|/Reset Value| Ci eescription =) 
31:4 |RO_|0x0000000 


: Filters_1_AddrBase_High 
Probe Filters 1 WindowSize 
Address: Operational Base + offset (OxOOFO 


0x0000000 


| Bit | Attr'| 
31:6 |RO_| 
Filters_1_WindowSize 
Register WindowSize contains the encoded address mask used to 
filter packets. The effective Mask value is equal to 
: 0x00 ~(2max(WindowSize, packet.Len) - 1). A packet is a candidate 
, when packet.Addr & Mask = AddrBase & Mask. This allows 
filtering of packets. having an intersection with the 
AddrBase/WindowSize burst aligned region, even if the region is 
smaller than, the packet. 


Probe Filters 1 SecurityBase 
Address: Operational Base.+ offset (OxO00F4 


| Bit |Attr[ResetValue|\ ss C(@Deescription 
[31:1 [RO_|0x00000000 [reserved 
Filters_1_SecurityBase 
RW |0x0 Register SecurityBase contains the security base used to filter 
packets. 


Probe Filters 1 SecurityMask 
Address: Operational Base + offset (OxOOF8) 


[Reset Value] Cieescription 
0x00000000 


| Bit [Attr| 
31: RQRO | 
Filters_1_SecurityMask 
Rw |oxo Register SecurityMask is contains the security mask used to filter 
packets. A packet is a candidate when: packet.Security & 
SecurityMask = SecurityBase & SecurityMasks. 


Probe Filters 1 Opcode 
Address: Operational Base + offset (OxOOFC 


| Bit_|Attr| Reset Value 


31:4 |RO_|0x0000000 
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| Bit |Attr|ResetValue| ——Ci@eescription 


UrgEn 
: a URG packets (urgency). 
LockEn 
Selects RDX-WR, RDL, WRC and Linked sequence. 


WrEn 
RdEn 


Probe Filters 1 Status 

Address: Operational Base + offset (0x0100) 

| Bit [Attr|ResetValue| ——C‘CieScritiom 
[31:2 [RO |0x00000000 |reserved CU 


RspEn 

z Selects RSP and FAIL-CONT status packets. 
ReqEn 

jo |rw oxo Selects REQ status packets. 


Probe Filters 1 Length 

Address: Operational Base + offset (0x0104) 

| Bit |Attr|ResetValue| —C(eeScription 

[31:4 |RO_[0x0000000__|reserved 
Filters_1_ Length 

3:0 |RW |0x0 Register Length is 4-bit register that selects candidate packets if 
their number of bytessis.less than or equal to 2**Length. 


Probe Filters 1 Urgency 
Address: Operational Base + offset (0x0108) 


Filterseil_ Urgency 

Register Urgency contains the minimum urgency level used to 
filter packets. A packet is a candidate when its socket urgency is 
greater than or equal to the urgency specified in the register. 


Probe Filters 1 UserBase 
Address: Operational Base*+ offset (0x010C) 
[Attr|Reset\Walue| iC‘ scription =— 


packets. 


Filters_1_UserBase 

Register UserBase is available when parameter useUserFilter is 
RW »|0x00 set to True. Register size is determined by parameter wUser. The 

register stores a user base value that is employed in filtering 


Probe Filters 1 UserMask 
Address: Operational Base + offset (0x0110 


[Attr/Reset Value] Ci@Description 
31:7 |RO_|0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


Filters_1_UserMask 

Register UserMask is available when parameter useUserFilter is 

set to True. Register size is determined by parameter wUser. The 
RW |0x00 Bs War tok 

register stores a user mask that is employed in filtering packets. 

A packet is a candidate for trace or statistic collection when 

packet.User & UserMask = UserBase & UserMask. 


Probe Filters 2 RouteIdBase 

Address: Operational Base + offset (0x0140 

| Bit |Attr[ResetValue|  ———<s——“(i;i‘“;C™SCCéi scription 
31:26[RO [0x00 ——sireserved — — —“‘“‘(‘“(CS*SSSCOCtCssSCYCidC 


Filters_2 RouteIdBase 
25:0 |RW |Ox0000000 _‘|Register RouteIdBase contains the Routeld-IsbFilterRoutelId bits 
base used to filter packets. 


Probe Filters 2 RouteIdMask 

Address: Operational Base + offset (0x0144) 

| Bit |Attr|ResetValue| —C(eescription’ © 
31:26|RO [0x00 reserved 


Filters_2_ RouteIdMask 

Register RouteIdMask contains the Routeld-IsbFilterRouteId mask 
25:0 |RW |Ox0000000 [used to filter packets. A packet is a.candidate when 

packet.RouteId>>IsbFilterRouteId & RouteIdMask = RouteIdBase 

& RouteIdMask. 


Probe Filters 2 AddrBase Low 
Address: Operational Base + offset (0x0148 


| Bit [Attr[ResetValue| iS CiDeescription — sd 
; Filters_2_AddrBasesLow 

Dxconeogen Address LSB register. 

Probe Filters 2 AddrBase High 

Address: Operational Base + offset (0x014C 

| Bit [Attr/ResetValue|/ \ ——i‘iScription — 

[31:1 [RO [0x00000000 


Filters_2_ AddrBase_High 
Probe Filters 2 WindowSize 
Address: Operational Base + offset (0x0150) 


Filters_2_ WindowSize 
Register WindowSize contains the encoded address mask used to 
filter packets. The effective Mask value is equal to 


~(2max(WindowSize, packet.Len) - 1). A packet is a candidate 
when packet.Addr & Mask = AddrBase & Mask. This allows 
filtering of packets having an intersection with the 
AddrBase/WindowSize burst aligned region, even if the region is 
smaller than the packet. 


Probe Filters 2 SecurityBase 
Address: Operational Base + offset (0x0154) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:1 |RO_|0x00000000 


Filters_2_ SecurityBase 
RW |0x0 Register SecurityBase contains the security base used to filter 


packets. 


Probe Filters 2 SecurityMask 
Address: Operational Base + offset (0x0158) 


Reset Value|——“‘“‘SC™SC‘~@Sccription — sd 
reserved 


Filters_2_ SecurityMask 

Register SecurityMask is contains the security mask used_to filter 
packets. A packet is a candidate when: packet.Security & 
SecurityMask = SecurityBase & SecurityMasks. 


Probe Filters 2 Opcode 
Address: Operational Base + offset (0x015C) 


0x0000000 


Selects URG packets (urgency). 
LockEn 
Ox Selects RDX-WR, RDL, WRC and Linked sequence. 


WrEn 
Selects WR packets. 
RdEn 
Selects RD packets. 


Probe Filters 2 Status 
Address: Operational Base + offset (0x0160 


RspEn 

Selects»RSP.and FAIL-CONT status packets. 
ReqEn 

Selects REQ status packets. 


Probe Filters “2 Length 

Address: Operational*Base + offset (0x0164) 

| Bit |Attr|Reset Value] C(eescription = 

[31:4 [RO_JOx0000000_ [reserved 
Filters_2 Length 

3:0, |RW 0x0 Register Length is 4-bit register that selects candidate packets if 
their number of bytes is less than or equal to 2**Length. 


Probe Filters 2 Urgency 
Address: Operational Base + offset (0x0168 


| Bit |Attr|Reset Value] CiDeescription 
31:3 |RO_|0x00000000 


Filters_2 Urgency 
2:0 Irw loxo Register Urgency contains the minimum urgency level used to 
: filter packets. A packet is a candidate when its socket urgency is 
greater than or equal to the urgency specified in the register. 


Probe Filters 2 UserBase 
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Address: Operational Base + offset (0x016C 


Filters_2 UserBase 

Register UserBase is available when parameter useUserFilter is 
RW |0x00 set to True. Register size is determined by parameter wUser. The 

register stores a user base value that is employed in filtering 


packets. 


Probe Filters 2 UserMask 

Address: Operational Base + offset (0x0170) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:7 [RO _|Oxo000000 [reserved 


Filters_2 UserMask 

Register UserMask is available when parameter useUserFilter is 
Rw lox00 set to True. Register size is determined by parameter wUser. The 

register stores a user mask that is employed/in filtering packets. 

A packet is a candidate for trace or statistic collection when 

packet.User & UserMask = UserBase & UserMask. 


Probe Filters 3 _RouteIdBase 

Address: Operational Base + offset (0x01A0 

| Bit |Attr[ResetValue| =< —“‘;‘“;C™SCéi scription 
31:26[RO [0x00 ——sireserved — t—<“—si“—s‘“‘“‘“‘ WC*d* 


Filters_3_RouteIdBase 
25:0 |RW |Ox0000000 _ {Register RouteIdBase contains the RoutelId-IsbFilterRouteld bits 
base used to filter packets. 


Probe Filters 3 RouteIdMask 

Address: Operational Base + offset (Ox01A4) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:26[RO_|OxOO ——ireserved “Ne 


Filters_3,,RouteIdMask 

Register RouteIdMask contains the Routeld-IsbFilterRouteId mask 
25:0 |RW |Ox0000000 © \\usedto filter packets. A packet is a candidate when 

packet.RouteId>>IsbFilterRouteId & RouteIdMask = RouteIdBase 

& RouteIdMask. 


Probe Filters 3 AddrBase Low 
Address: OperationalBase + offset (0x01A8) 


| Bit |Attr|ResetValue| —— “s——“‘;‘CW:éCéi eScription =— Cid 
. Filters_3_AddrBase_Low 
0mp0000000 Address LSB register. 


Probe Filters 3 AddrBase High 

Address: Operational Base + offset (0x01AC) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:4 [RO _|0xo000000 [reserved sd 


. Filters_3_AddrBase_High 
o Rw oxo Address MSB register. 


Probe Filters 3 WindowSize 
Address: Operational Base + offset (0x01B0) 


| Bit |Attr/ResetValue| Ci eescription 
0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


Filters_3_WindowSize 
Register WindowSize contains the encoded address mask used to 
filter packets. The effective Mask value is equal to 

5:0 |rw loxoo ~(2max(WindowSize, packet.Len) - 1). A packet is a candidate 

: when packet.Addr & Mask = AddrBase & Mask. This allows 

filtering of packets having an intersection with the 
AddrBase/WindowSize burst aligned region, even if the region is 
smaller than the packet. 


Probe Filters 3 SecurityBase 
Address: Operational Base + offset (0x01B4) 


[| Bit [Attr/Reset Value|  ———“—~—S™CSCDeScription =— i a 
31:1 [RO [0x00000000 


Filters_3_SecurityBase 
RW |0x0 Register SecurityBase contains the security base used.to filter 


packets. 


Probe Filters 3 SecurityMask 
Address: Operational Base + offset (0x01B8) 


Reset Value|——“‘;‘*;C™CSC‘t Scriptom sd 
reserved 


Filters_3_SecurityMask 

Register SecurityMask is contains the security mask used to filter 
packets. A packet is a candidate when: packet.Security & 
SecurityMask = SecurityBase & SecurityMasks. 


Probe Filters 3 Opcode 
Address: Operational Base + offset (OxO1BC) 


0x0000000 


UrgEn 
LockEn 

Selects RDX-WR, RDL, WRC and Linked sequence. 
WrEn 

oxo Selects WR packets. 


RdEn 
Selects RD packets. 


Probe _ Filters, 3 Status 

Address: Operational Base + offset (0x01C0 

| Bits|Attr|ResetValue| ss —“t;‘“W:#Céi eScription=—— “Cid 
[31:2 [RO_|0x00000000 |reserved  — —“‘“‘“(“‘(‘(‘(S;*S™S™SC*C*CisCY 


RspEn 

Selects RSP and FAIL-CONT status packets. 
ReqEn 

jo rw oxo Selects REQ status packets. 


Probe Filters 3 Length 


Address: Operational Base + offset (0x01C4) 
[Attr|ResetValue| Ci cription = 
[31:4 [RO [0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


Filters_3 Length 


3:0 |RW |0x0 Register Length is 4-bit register that selects candidate packets if 
their number of bytes is less than or equal to 2**Length. 


Probe Filters 3 Urgency 
Address: Operational Base + offset (0x01C8) 


| Bit [Attr/Reset Value| ———“—ti—S™CSCDeScription 
[31:3 [RO [0x00000000 


Filters_3 Urgency 
2:0 |Rw |oxo Register Urgency contains the minimum urgency level used. to 
, filter packets. A packet is a candidate when its socket urgency is 
greater than or equal to the urgency specified in the register. 


Probe Filters 3 _UserBase 

Address: Operational Base + offset (0x01CC 

| Bit [Attr|ResetValue| ss ——“‘“CW*#CéS scription = 
[31:7 [RO |0x0000000_ [reserved CU rt—~—CSCSY 


Filters_3_UserBase 

Register UserBase is available when parameter useUserFilter is 
RW |0x00 set to True. Register size is determined by parameter wUser. The 

register stores a user base value,that is employed in filtering 

packets. 


Probe Filters 3 UserMask 
Address: Operational Base + offset (0x01D0) 


| Bit |Attr|/Reset Value| Description 
31:7 _|RO_|0x0000000 


Filters_3_UserMask 

Register UserMask.is available when parameter useUserFilter is 
rw loxoo set to True. Register size is determined by parameter wUser. The 

register stores a user mask that is employed in filtering packets. 

A packetyis a candidate for trace or statistic collection when 

packet,User & UserMask = UserBase & UserMask. 


Probe Counters O Src 
Address: Operational Base + offset (0x0204) 


|Attr|Reset Value|/Ciescription 
31:5 |RO_|0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


IntEvent 
Internal packet event 
5'h0OO: OFF, counter disabled. 
5'h01: CYCLE, probe clock cycles. 
5'hO2: IDLE, idle cycles during which no packet data is observed. 
5'hO3: XFER, transfer cycles during which packet data is 
transferred. 
5'h04: BUSY, busy cycles during which the packet data is made 
available by the transmitting agent but the receiving agent is not 
ready to receive it. 
5'hO5: WAIT, wait cycles during a packet in which the 
transmitting agent suspends the transfer of packet data. 
5'h06: PKT, packets. 
5'h07: LUT, packets selected by the LUT. 
5'h08: BYTE, total number of payload bytes. 
: 5'h09: PRESS, clock cycles with pressure level >,0. 

shee. 1 RW CO 5'hOA: PRESS, clock cycles with pressure level > 1 
5'hOB: PRESS, clock cycles with pressurelevel > 2. 
5'hOC: FILTO, packets selected by Filter 0. 
5'hOD: FILT1, packets selected by Filter 1. 
5'hOE: FILT2, packets selected«by Filter 2. 
5'hOF: FILT3, packets selected by Filter 3. 
5'h10: CHAIN, carry from counter 2m to counter 2m + 1. 
5'h11: LUT_BYTE_EN, enabled payload byte in packets selected 
by the LUT. 
5'h12: LUT_BYTE, totalmumber of payload bytes in packets 
selected by the LUT. 
5'h13: FILT_BYTE_EN,enabled payload byte in packets selected 
by the associated filter. 
5'h14: FILT_BYTE,;,total number of payload bytes in packets 
selected by the associated filter. 
Others: Reserved 


Probe Counters O AlarmMode 

Address: Operational Base)+ offset (0x0208) 

| Bit [Attr|ResetValue|“\——CiDeescription — 
[31:2 [RO_|0xo0000000 [reserved 


Counters_O_AlarmMode 

Register AlarmMode is a 2-bit register that defines the statistics- 

alarm behavior of the counter. 

2'b00: OFF, the comparison is disabled. 

2'b0O1: MIN, if the value of the counter is less than the 

StatAlarmMin register at the dump period, the StatAlarmStatus 
1:0. |RW_|0x0 bit is set. 

2'b10: MAX, if the value of the counter is greater than the 

StatAlarmMax register at the dump period, the StatAlarmStatus 

bit is set. 

2'b1i1: MIN_MAX, if the value of the counter is less than the 

StatAlarmMin register or greater than the StatAlarmMax register 

at the dump period, the corresponding StatAlarmStatus bit is set. 


Probe Counters O Val 

Address: Operational Base + offset (Ox020C) 

| Bit [Attr|ResetValue| Ci Scriptiom 
31:16[RO |[ox0000_ [reserved 
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| Bit |Attr|ResetValue| ss Ci@eescription 


Counters_0O_ Val 
15:0 0x0000 Register Val contains the statistics counter value either pending 
: StatAlarm output, or when statistics collection is suspended 
subsequent to triggers or signal statSuspend. 


Probe Counters 1 Src 
Address: Operational Base + offset (0x0214) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:5 [RO |0x0000000 


IntEvent 
Internal packet event 
5'h00: OFF, counter disabled. 
5'h01: CYCLE, probe clock cycles. 
5'h02: IDLE, idle cycles during which no packet data is,observed. 
5'hO3: XFER, transfer cycles during which packet data,is 
transferred. 
5'h04: BUSY, busy cycles during which the packet data is made 
available by the transmitting agent but the receiving agent is not 
ready to receive it. 
5'hO5: WAIT, wait cycles during a packet in which the 
transmitting agent suspends the.transfer of packet data. 
5'h06: PKT, packets. 
5'h0O7: LUT, packets selected by, the LUT. 
5'h08: BYTE, total number of,payload bytes. 
. 5'hO9: PRESS, clock cycles, with pressure level > 0. 

aoe ENE ORGS 5'hOA: PRESS, clock,cycles with pressure level > 1. 
5'hOB: PRESS, clock cycles with pressure level > 2. 
5'hOC: FILTO,/packets selected by Filter 0. 
5'hOD: FILT1, packets selected by Filter 1. 
5'hOE: FILT2, packets selected by Filter 2. 
5'hOF: FIER3, packets selected by Filter 3. 
5'h10:«CHAIN, carry from counter 2m to counter 2m + 1. 
5'hid: LUE<BYTE_EN, enabled payload byte in packets selected 
by*the RUT. 
5'h12;,LUT_BYTE, total number of payload bytes in packets 
selected by the LUT. 
5°h13: FILT_BYTE_EN, enabled payload byte in packets selected 
by the associated filter. 
5'h14: FILT_BYTE, total number of payload bytes in packets 
selected by the associated filter. 
Others: Reserved 


Probe) Counters 1 AlarmMode 


Address:.Operational Base + offset (0x0218 
[Attr[ResetValue|—“‘*‘“;CSCéi scription =— sd 
[31:2 [RO _[0x00000000 
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| Bit |Attr|ResetValue| Ci eescription 


Counters_1_AlarmMode 

Register AlarmMode is a 2-bit register that defines the statistics- 

alarm behavior of the counter. 

2'b00: OFF, the comparison is disabled. 

2'bO1: MIN, if the value of the counter is less than the 

StatAlarmMin register at the dump period, the StatAlarmStatus 
1:0 |RW |0x0 bit is set. 

2'b10: MAX, if the value of the counter is greater than the 

StatAlarmMax register at the dump period, the StatAlarmStatus 

bit is set. 

2'bi1: MIN_MAX, if the value of the counter is less than the 

StatAlarmMin register or greater than the StatAlarmMax register 

at the dump period, the corresponding StatAlarmStatus /bit is set. 


Probe Counters 1 Val 

Address: Operational Base + offset (0x021C 

| Bit |Attr/ResetValue| ss —“‘;S™~SC#éi scription = 
[31:16[RO |0x0000_—sireserved — CCU TT s—<CSsCidC 


Counters_1_ Val 
15:0 0x0000 Register Val contains the statistics counter value either pending 
: StatAlarm output, or when statistics.collection is suspended 
subsequent to triggers or signal statSuspend. 


Probe Counters 2 Src 
Address: Operational Base + offset (0x0224) 


Bit _jAttr| Reset Value| ___¢ Description ___| 
31:5 |RO_|0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


IntEvent 
Internal packet event 
5'h0OO: OFF, counter disabled. 
5'h01: CYCLE, probe clock cycles. 
5'hO2: IDLE, idle cycles during which no packet data is observed. 
5'hO3: XFER, transfer cycles during which packet data is 
transferred. 
5'h04: BUSY, busy cycles during which the packet data is made 
available by the transmitting agent but the receiving agent is not 
ready to receive it. 
5'hO5: WAIT, wait cycles during a packet in which the 
transmitting agent suspends the transfer of packet data. 
5'h06: PKT, packets. 
5'h07: LUT, packets selected by the LUT. 
5'h08: BYTE, total number of payload bytes. 
: 5'h09: PRESS, clock cycles with pressure level >,0. 

shee. 1 RW CO 5'hOA: PRESS, clock cycles with pressure level > 1 
5'hOB: PRESS, clock cycles with pressurelevel > 2. 
5'hOC: FILTO, packets selected by Filter 0. 
5'hOD: FILT1, packets selected by Filter 1. 
5'hOE: FILT2, packets selected«by Filter 2. 
5'hOF: FILT3, packets selected by Filter 3. 
5'h10: CHAIN, carry from counter 2m to counter 2m + 1. 
5'h11: LUT_BYTE_EN, enabled payload byte in packets selected 
by the LUT. 
5'h12: LUT_BYTE, totalmumber of payload bytes in packets 
selected by the LUT. 
5'h13: FILT_BYTE_EN,enabled payload byte in packets selected 
by the associated filter. 
5'h14: FILT_BYTE,;,total number of payload bytes in packets 
selected by the associated filter. 
Others: Reserved 


Probe Counters 2 AlarmMode 

Address: Operational Base»+ offset (0x0228) 

| Bit [Attr|ResetValue|“\——CiDeescription 
[31:2 [RO_|Oxo0000000 [reserved 


Counters_2_AlarmMode 

Register AlarmMode is a 2-bit register that defines the statistics- 

alarm behavior of the counter. 

2'b0O0: OFF, the comparison is disabled. 

2'bO1: MIN, if the value of the counter is less than the 

StatAlarmMin register at the dump period, the StatAlarmStatus 
1:0. |RW_|0x0 bit is set. 

2'b10: MAX, if the value of the counter is greater than the 

StatAlarmMax register at the dump period, the StatAlarmStatus 

bit is set. 

2'b1i1: MIN_MAX, if the value of the counter is less than the 

StatAlarmMin register or greater than the StatAlarmMax register 

at the dump period, the corresponding StatAlarmStatus bit is set. 


Probe Counters 2 Val 

Address: Operational Base + offset (0x022C) 

| Bit [Attr|ResetValue| Ci eScription = 
31:16[RO |oxo000_ [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


Counters_2_ Val 
15:0 0x0000 Register Val contains the statistics counter value either pending 
: StatAlarm output, or when statistics collection is suspended 
subsequent to triggers or signal statSuspend. 


Probe Counters 3 Src 
Address: Operational Base + offset (0x0234) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:5 [RO |0x0000000 


IntEvent 
Internal packet event 
5'h00: OFF, counter disabled. 
5'h01: CYCLE, probe clock cycles. 
5'hO2: IDLE, idle cycles during which no packet data is,observed. 
5'hO3: XFER, transfer cycles during which packet data,is 
transferred. 
5'h04: BUSY, busy cycles during which the packet data is made 
available by the transmitting agent but the receiving agent is not 
ready to receive it. 
5'hO5: WAIT, wait cycles during a packet in which the 
transmitting agent suspends the.transfer of packet data. 
5'h06: PKT, packets. 
5'h0O7: LUT, packets selected by, the LUT. 
5'h08: BYTE, total number of,payload bytes. 
. 5'hO9: PRESS, clock cycles, with pressure level > 0. 

aoe ENE ORGS 5'hOA: PRESS, clock,cycles with pressure level > 1. 
5'hOB: PRESS, clock cycles with pressure level > 2. 
5'hOC: FILTO,/packets selected by Filter 0. 
5'hOD: FILT1, packets selected by Filter 1. 
5'hOE: FILT2, packets selected by Filter 2. 
5'hOF: FIER3, packets selected by Filter 3. 
5'h10:«CHAIN, carry from counter 2m to counter 2m + 1. 
5'h1id: LUTZ BYTE_EN, enabled payload byte in packets selected 
by*the RUT. 
5'h12;,LUT_BYTE, total number of payload bytes in packets 
selected by the LUT. 
5°h13: FILT_BYTE_EN, enabled payload byte in packets selected 
by the associated filter. 
5'h14: FILT_BYTE, total number of payload bytes in packets 
selected by the associated filter. 
Others: Reserved 


Probe) Counters 3 AlarmMode 


Address:.Operational Base + offset (0x0238 
[Attr[ResetValue|—“‘SCé scription — sd 
[31:2 [RO [0x00000000 
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| Bit |Attr|ResetValue| ss SCi@eecription 


Counters_3_AlarmMode 

Register AlarmMode is a 2-bit register that defines the statistics- 

alarm behavior of the counter. 

2'bOO: OFF, the comparison is disabled. 

2'bO1: MIN, if the value of the counter is less than the 

StatAlarmMin register at the dump period, the StatAlarmStatus 
1:0 |RW |0x0 bit is set. 

2'b10: MAX, if the value of the counter is greater than the 

StatAlarmMax register at the dump period, the StatAlarmStatus 

bit is set. 

2'bi1: MIN_MAX, if the value of the counter is less than the 

StatAlarmMin register or greater than the StatAlarmMax register 

at the dump period, the corresponding StatAlarmStatus /bit is set. 


Probe Counters 3 Val 
Address: Operational Base + offset (Ox023C 


| Bit |Attr|ResetValue|  —s—s/s—s——S—C‘iescription 
31:16|RO_[0x0000 


Counters_3_Val 

Register Val is a read-only register thatis always present. The 
15:0 0x0000 register contains the statistics counter value either pending 

StatAlarm output, or when statistics collection is suspended 

subsequent to triggers or signal,statSuspend. 


1.5 Application Notes 


1.5.1 Idle Request 

The main interconnect supports flushing the ongoing transaction when the software need to 
do so. If the GPU power domain needs to disconnect from the main interconnect, Idle request 
has to be sent to GPU BIU, the BIU will respondsan “ACK”, and when it’s ready to be disconnect, 
one Idle signal will be sent out. Then, if GPU still has transaction to be sent to the DDR 
scheduler, it will be stalled by the BIU. 


If the GPU system power domain is disconnected as the above flow, then CPU wants to access 
to the GPU system, it willresponse error or held to CPU according to the corresponding GRF 
register setting. 

The sequence is,Jike following figure shows: 


IdleReq 


IdleAck 


Idle 


Nal 
Fig. 1-3 Idle request 
The idle request is controlled by PMU. 


1.5.2 Counting Packets Over a Fixed Period 

The following programming sequence counts packets at a given probe point using statistic 
counter 0. 

@ Select the interesting probe listed in Table 1-3. 


@ Set field StatEn to 1 in register MainCtl. 

@ Set register Counters_O_Src to 0x6 (PKT) to count packets. 

@ Specify the period during which the packets should be counted by setting register 
StatPeriod to: log2(interval expressed in number of probe clock cycles). 

@ Set field GlobalEn of register CfgCt/ to 1 to enable packet counting. 
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Once time 25ttPeriod has elapsed, the number of packets counted is dumped to the observer 

and can be read from Counters_O_Val. 

1.5.3 Configuring and Managing the Statistics Alarm 

The following programming sequence asserts the statistics alarm signal StatAlarm if the 

number of packets exceeds a specified threshold when the statistics dump occurs. 

@ Set register StatAlarmMax to the number of packets that should trigger the statistics 
alarm. 

@ Set the counter alarm mode to MAX by setting register Counters_O_AlarmMode to 2. 
This triggers the alarm if the count value is greater than StatAlarmMax. 

@ Set field StatCondDump to 0 in register MainCtl to generate a statistics alarm event and 
freeze the statistic counter value if the statistic counter exceeds the value of 
StatAlarmMax when a statistics dump occurs. 

@ Set field AlarmEn to 1 in register MainCtl and ensure that bit 0 of register StatAlarmEn is 
set to its default value of 1 to activate signal StatAlarm in the event of»a statistics alarm. 
In the event that StatAlarm is asserted when the statistics dump period expires, the 
interrupt service routine should: 

1. Read the number of packets contained in register Counters_0O_Val. 
2. Clear the statistics alarm by setting bit 0 to 1 in register StatAlarmClr. 


Alternatively, the statistics alarm function can be configuredsto»not=drive signal StatAlarm 

when a statistics alarm event occurs. This signal can be disabled by, clearing bit O of register 

StatAlarmEn to O. 

1.5.4 Counting Filtered Packets Over a Fixed Period 

The following programming sequence counts hits from packet filter 2 using statistic counter 0. 

@ Set field StatEn to 1 in register MainCtl. 

@ Set register Counters_O Src to OxE (FILT2)to count packets from filter 2. 

@ Specify the period during which the packets.should be counted by setting register 
StatPeriod to: log2(interval expressed in number of probe clock cycles). 

@ Set field GlobalEn of register CfgCtl to.1 to enable packet counting. 


Once time 25ttPeriod has elapsed, thesnumber of packets counted is dumped to the observer 
and can be read from Counters_0, Val. 

1.5.5 Measuring Bandwidth 

The following programming sequence example shows how a packet probe can be used to 
measure bandwidth at a probe point. 


Some important points to note about this example are: 

@ Statistics counters are*chained together to support the maximum theoretical bandwidth. 
Counter 0 is.configured to count bytes; counter 1 increments when counter 0 rolls over. 

@ The counter values are dumped to an observer after time 25ttPeriod, 

@ A maximum,bandwidth threshold is defined. A statistics alarm signal is asserted if this 
threshold is exceeded when statistics data is dumped. The comparison is made against 
the concatenated value of the two counters. 


The programming sequence is as follows: 


@ Select the interested probe listed in Table 1-3. 

@ Set field StatEn to 1 in register MainCtl. 

@ Set register Counters_O_Src to 0x8 (BYTES) to count bytes. 

@ Set register Counters_1_Src to 0x10 (CHAIN) to increment when counter 0 wraps. 
@ Specify the period during which the bytes should be counted by setting register 


StatPeriod to: log2(interval expressed in number of probe clock cycles). 

@ Set register Counters_O_AlarmMode to 0x2 (MAX) and Counters_1_AlarmMode to 0x0 
(OFF). A statistics alarm will be raised if the combined count of counter 0 and counter 1 
is greater than the value specified in register StatAlarmMax. 

@ Set register StatAlarmMax to a value corresponding to the upper bandwidth limit 
required to trigger the statistics alarm. 
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@ Set field AlarmEn to 1 in register MainCtl. Ensure bit 0 of register StatAlarmEn is set to 1 
(default value) if the alarm output signal StatAlarm is required. 
@ Set field GlobalEn of register CfgCt/ to 1 to enable the counting of bytes. 


In the event that StatAlarm is asserted, the interrupt service routine should: 

@ Optionally read the number of packets contained in registers Counters_O_Val and 
Counters_1_Val. 

@ Clear the statistics alarm by setting bit 0 to 1 in StatAlarmClr. The signal StatAlarm will 
be de-asserted. 


Measuring bandwidth of certain master 

If a certain master’s bandwidth needs to be measured, the probe corresponding to this master 

can be find in Table 1-3. 

@ The register Counters_O Src should be set to 0x14 (FILT_BYTE) to count‘payload bytes 
in packets selected by the associated filter: Filter_0O. 

@ Filters_O opcode should be set to Oxf to enable all kinds of operation packets. 

@ Filters_O_ status should be set to 0x3 to enable request and response’packets. 

@ Filters_O_length should be set to Oxf to enable all packets whose payloadslength is less 
than 2**16 bytes. 

@ Filters_O_usemask should be set to 0x7f to match the MIDsfield in the packets. 

@ Filters_O_usebase should be set to the MID value of the master, the MID value of each 
master can be find in Table 1-3. 

1.5.6 Address Hash and DDR Channel Interleave 

The interleave granule and address hash control of DSU can beconfigured by setting 

DSU_SGRF registers: SGRF_DDR_HASH_CONO - SGRFYDDR,HASH_CON7. The interleave 

granule and address hash control of other masters except)DSU can be configured by setting 

BUS_SGRF registers: DDR_BANK_HASH_CTRL -sDDR~RANK_MASKO. 
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Chapter 2 Dynamic Memory Interface (DMC) 


2.1 Overview 

The DMC includes LPDDR4/4X/5 controller (DDRCTL) and DDRPHY which are a complete 

memory interface solution for DDR memory subsystems. 

The DDRCTL SoC application bus interface supports AXI interface, with flexible address 

mapper logic allow application-specific mapping of row, column, bank, bank group and rank 

bits to achieve industry leading high-efficiency, low-latency and high-performance from 

memory interface. 

The DDRPHY provides control features to ease the customer implementation of digitally 

controlled features of the PHY such as CBT, DQS clean, read training, write training,.dvfs 

training, periodic training and programmable configuration controls. 

The DMC supports the following features: 

@ Support LPDDR4/4X/5 

@ Support LPDDR4 protocol up to LPDDR4-4267 speed grade and LPDDR5 protocol up to 
LPDDR5-5500 

@ Support up to 4-channel interleaving with a maximum of 32GB capacity intotal, 2 ranks 
for each channel 


@ Support optional 2-channel interleaving with a maximum of 16GB.capacity in total, 2 
ranks for each channel 

@ Support scalable and software-controlled 1:2:2(LPDDR4/4X)or 1:1:2/1:1:4 (LPDDR5) 
frequency ratio 

@ Support 64-bit DDR data bus width for 4-channel interleaving 

@ Support 32-bit DDR data bus width for 2-channel interleaving 

@ Support up to 8-type address mapping 

@ Support burst16 for LPDDR4/4X/5 

@ Support different CL/WL latency 

@ Support 16 bank mode and BG mode for LPDDR5 

@ Support Link ECC for LPDDR5 

@ Support open, close, intelligent pre-charge paging policy 

@ Support advance refresh control 

@ Support LPDDR4/4X/5 software controlled frequency change 

@ Support DFI PHY master interface 

@ Support MC-initiated requests and PHY-initiated requests interface 

@ Support DFI data low power and ctrl low power interface 

@ Support hardware low, power interface to gate DDRCTL core clock and AXI clock 

@ Support auto or SW issue entry or exit clock stop/power-down/self-refresh/deep sleep 
mode 

@ Support PMU controlled ddrphy entry or exit retention mode 

@ Support scrambling and descrambling of data written to or read from DDR SDRAM 

@ Support DDR monitor for following features 


m@ AMBA (32-bit APB slave interface 

m™ Each,DDR.channel embedded with one DDR monitor module 

m Support to monitor DDR read or write address within 8GB address range for each 
channel 

@. Support to observe whether DDR access address within a specified range 

™ . Support to do the following statistics during a programmed number of time through 
hardware mode or software mode 

Statistics about DDR idle cycles 

Statistics about SR/PD/CKSTOP/SRPD/DFI data low power/DFI ctrl low power for 

LPDDR4/4X 

Statistics about SR/PD/CKSTOP/SRPD/DFIDLP/DFICLP/DSM for LPDDR5 

Statistics about number of activate, read and write cycles for a designated rank 

or bank 

Statistics about number of activate, read and write cycles for all banks and ranks 

in one DDR channel 

Statistics about read to read, read to write, write to write and write to read page 


e¢ ¢ OO OF 
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hit or page miss for a designated rank or bank 
m@ Support monitor interrupt 
2.2 Block Diagram 


Following is the 4-channel interleaving DMC block diagram. 


Interconnect 


DDRSCH1 DDRSCH2 DDRSCH3 


DDRSCHO 


DDR channel 0 DDR channel 1 DDR channel 2 | DDR channel 3 I 
Scramble Scramble Scramble Scramble 
——! AXx| AXI —_ 4S 
v 
DDR DDR DDR DDR 
Monitor pene Monitor PORET Monitor DDREEE Monitor pet 
# DFI DF DFI DEI 
interface interface interface interface 
DDRPHY DDRPHY DDRPHY DDRPHY 
LPDDR4/4X/5 SDRAM LPDDR4/4X/5 SDRAM LPDDR4/4X/5 SDRAM LPDDR4/4X/5 SDRAM 


Device 


Fig. 2-1 DMC Block Diagram 
Please refer to the other chapter for more information about interconnect. 
2.3 Function Description 
2.3.1 DDRCTL 
DDRCTL supports only one AXI Port, it receives AXI’transactions from memory schedule 
(DDRSCHO~3) of interconnect directly or from Scramble module. These transactions are 
queued internally and scheduled for access \insorder to the SDRAM while satisfying SDRAM 
protocol timing requirements. It in turn issues commands on the DFI interface to the 
DDRPHY block which launches and captures data to and from the SDRAM. 


DDRCTL 


AX! DFI 
MM —»>, > AXI2H IF DDRC <—_—_——_—__> 


Fig. 2-2 DDRCTL Block Diagram 

DDRCTL contains the*following main components. 

@ AXI2HIF block: This block provides the AXI interface to system level and HIF interface to 
DDRC block. It/provides bus protocol handing, data buffering, data bus size conversion 
and memory burst alignment. Read is stored in a SRAM, read re-order buffer and return 
invorder to the AXI Port. 

@* .DDRC block: This block issues the read/write commands in order, carries out the DRAM 
page management, issues DRAM maintenance commands, and implement the DFI 
interface. Write data is stored in an SRAM until its associated command is issued to the 
PHY. Read data is handled by the response engine in the DDRC and is returned in order 
on the HIF. 

2.3.2 DDRPHY 

DDRPHY supports LPDDR4/4X/5 SDRAM and provides physical interface solutions for 

DDRCTL requiring access to JEDEC compatible SDRAM devices. It is optimized for low power 

and high speed (up to 4267Mbps for LPDDR4/4X and up to 5500Mbps for LPDDR5) 

applications with robust timing and small silicon area in14nm process. It supports all JEDEC 

DDR3/DDR3L/DDR4/LPDDR3/LPDDR4 SDRAM components in the market. The PHY 

components contain DDR specialized functional and utility SSTL I/Os up to 2133MHz in SMIC 

14nm, critical timing synchronization module (TSM) and a low power/jitter DLLs with 


Device Device Device 
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programmable fine-grain control for any SDRAM interface. 

2.3.3 Scramble 

The function of Scramble module is to scramble and descramble data written to or read from 
DDR SDRAM. This module is defaultly bypassed. If it is enabled, it receives data from DDR 
memory scheduler (DDRSCHO~3), scramble written data and then send it to the AXI port of 
DDRCTL. It also descrambles date received from AXI port of DDRCTL and send it back to 
DDR memory scheduler. 

2.4 Register Description 

Slave address can be divided into different length for different usage, which is shown as 
follows. 


2.4.1 Registers Summary For DDRCTL 


Pores Description 
Value R 
DDRCTL_DRAMSET1TMGO SDRAM Timing Register. 0 
FREQO Oneeee jw foxorsoxs0r belonging to Timing,Set 1 
DDRCTL_ DRAMSET1ITMG1 0x0004 w._ lox00080414 = PRAM Timi Rewster 1 
belonging to, Timing Set 1 
SDRAM Timing Register 2 
W D 
FREQO oxeUs w__foxosos060 belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG3 
1 
FREOO 0x0010 
DDRCTL_DRAMSET1TMG5 


0x0014 


FREQO 
DDRCTL_DRAMSET1TMG2 
SDRAM;Timing Register 3 
W 40404 
FREQO Cees w_foxooo ee belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG4 w_ loxo5040408 ese etning Register 4 
belonging to Timing Set 1 
FREQO 
DDRCTL_DRAMSET1TMG6 


FREQO 
DDRCTL_DRAMSET1TMG7 


FREQO 
DDRCTL_DRAMSET1TMG8 


FREQO 


DDRCTL_DRAMSET1TMG9 


FREQO 


DDRCTL_DRAMSET1IFMG1 


2 FREQO 


DDRCTL_DRAMSET1TMG1 


3 FREQO 


DDRCTL_DRAMSET1TMG1 


4 FREQO 
DDRCTL_DRAMSET1TMG2 


3_FREQO 
DDRCTL_DRAMSET1TMG2 


4 _FREQO 
DDRCTL_DRAMSET1TMG2 


5 FREQO 
DDRCTL_DRAMSET1TMG3 


OQ _FREQO 
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SDRAM Timing Register 5 
w /fox0sosb403 belonging to Timing Set 1 
SDRAM Timing Register 6 
1 \Jox6000000s belonging to Timing Set 1 
SDRAM Timing Register 7 
Ww _foxo0000000 belonging to Timing Set 1 
SDRAM Timing Register 8 
lw foxooooaaos belonging to Timing Set 1 
w_ lox0004040D PERAM TUNG Registe! 9 
belonging to Timing Set 1 
w_ |ox00020000 =pRaM Tung Register 12 
belonging to Timing Set 1 
w_ loxic200004 =PRAT Timing Register 13 
belonging to Timing Set 1 
w_ |ox000800A0 Sonal Ding Register 14 
belonging to Timing Set 1 
SDRAM Timing Register 23 
w__|ox00000000 belonging to Timing Set 1 
SDRAM Timing Register 24 
w _foxooororor belonging to Timing Set 1 


0x0018 


Ox001C 


0x0020 


0x0024 


0x0030 


0x0034 


0x0038 


0x005C 


0x0060 


ox0064 |w_ loxoooo0000 [PP RAM Timing Register 25 
belonging to Timing Set 1 

0x0078 w_ loxoo000000 =PRAM Ting Register 30 
belonging to Timing Set 1 
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nesct Description 
Value i 
DRAM Initialization MR Setti 
DDRCTL_INITMRO FREQO |ox0500 |w_ |oxoo000510 PO RAM Initialization MR Setting 
Register 0 
DRAM Initialization MR Setti 
DDRCTL_INITMR1_FREQO |ox0504 |w _ |oxoo000000 PO RAM Initialization MR Setting 
Register 1 
DRAM Initialization MR Setti 
DDRCTL_INITMR2_FREQO |ox0508 |w_ |oxooo00000 \>ORAM Initialization MR Setting 
Register 2 
DRAM Initialization MR Setti 
DDRCTL_INITMR3 FREQO |0x050C jw foxooo00000 poe. . acetone 


| 
; 


DDRCTL ZOSETITMG1 F ZQ Timing Register 1 belonging to 
4 2 1 
REOO mares De eee” DRAM ZO-timing- seta 
DDRCTL DQSOSCCTLO F DQS/WCK Oscillator Control 
0x0A80 0x00000070 
REQO xoo000070 Re er 


DDRCTL DERATEINT FRE 0x0B00 0x00800000 Tempersrure Derate Interval 
QO Register 
T t Derate Timi 
DDRCTL_DERATEVALO FR 0x0B04 w._ |ox050F0504 einpere ure Derate Timing 
Q Register 0 
T t Derate Timi 
DRCTL_DERATEVAL1 FR 0x0B08 w_ loxo0000014 empera ure Derate Timing 
EQO Register 1 
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eo Description 
Value i 
H Low P trol 
DDRCTL_ HWLPTMGO_ FRE 0x0B80 w. loxo0000000 BraWals ow Power Contro 
QO Register 
DDRCTL HEDTM FR 
GIL _s& GE 0x0CO00 W_ |0x00000000 |Scheduler Control Register 
EQO 
FRE 
— PERFHPRI Ox0C80 w__foxoroooo01 High Priority Read CAM Register 1 
—— PERFLPR1_FRE 0x0C84 w__foxoroooo7 Low Priority Read CAM Register 1 
i PERFWR1_FRE Ox0C88 w__foxorooooe Write CAM Register 1 


DDRCTL_ TMGCFG FREQO |0xoD00 _|w__|0x00000000 [Timing Configuration Register 


DDRCTL_RANKTMGO_FRE Tim 

- 2 0x0D04 w__[oxo0000606 Rank Control Timing 0 
TL_RANKTMG1 FRE 

a 3 0x0D08 w__foxoooooror Rank Timing Register 1 


ODRCTL_MSTR2 
IODRCTL_MSTR4 


DDRCTL_MRCTRLO oxiooso Wh loxctutoase. |“OCe Realster Reaa/ Write Centro! 
Register 0. 
DDRCTL MRCTRL1 0x10084 w_|6x00000000 Mode Register Reaa/ wate contr) 
Register 1 
i Write Stat 
DDRCTL_MRSTAT 0x10090 fw foxo0000000 oo Reece itiite state 


DDRCTL_MRRDATAO 0x10094 |w  [0x00000000 |Mode Register Read Data 0 
DDRCTL_MRRDATA1 ox10098 |w  [0x00000000 |Mode Register Read Data 1 


DDRCTL DERATECTLO “"lox10100 Iw  |loxooooo018 | e™Perature Derate Control 
Register 0 

DDRCTL DERATECTLi |ox10104 |w  |oxooo00000 |'@™Perature Derate Control 
Register 1 

DDRCTL DERATECTL2  |oxi0108 lw  |oxooo00000 |'e™Perature Derate Control 
Register 2 


DDRCTL DERATECTLS  |0x10114 pxoougodel oO 
Register 5 
trol 
DDRCTL DERATECTL6 —‘|0x10118 OXUDDDOODO ee ee 
SS Register 6 
tat 
DDRCTL DERATESTATO |ox1011c |w  |oxoooo0000 | /@™Perature Derate Status 
a a a Register 0 
trl 
DDRCTL DERATEDBGCTL |0x10124 jw _foxo0000000 et alan Delete Depud Cent. 
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Reset Description 

Value e 
DDRCTL_DERATEDBGSTA Temperature Derate Debug Status 
poorer ee pipes 1 |oxo0000000 Reaictet 7 : 


DDRCTL_PWRCTL 0x10180 [w  |0x00000000 {Low Power Control Register 


DDRCTL_HWLPCTL 0x10184 jw foxoo000003 ail, Eons POmeicome! 


JODRCTL_CLKGATECTL 
JODRCTL_RFSHMODO 
JODRCTL_RFSHCTLO 


DDRCTL_ DQSOSCRUNTIM ox10300 lw  Jox00400040 DQS/WY Oscillator Runtime 
E Register 

DQS/WEK Oscillator Stat 
DDRCTL_DQSOSCSTATO |0x10304 jw foxoo000009 se 4 ie : Si aha 


JDDRCTL_DQSOSCCFGO 
JODRCTL_SCHEDO 


DDRCTL_DFIMISC Ox1051 


DDRCTL_DFISTAT x10514 


0 
x10524 
0 


W 
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Reset Description 
Value i 
E t Regist 
DDRCTL_ECCCSYNO 0x1061C jw foxoo000000 i OME EGS NChOM Sang ater 
t Regist 
DDRCTL ECCCSYN1 0x10620 jw foxoo000000 i Comerted Sy icrome Register 
DDRCTL_ECCCSYN2 0x10624 jw foxooo00000 BP Polbected Sy narome Regieter 
DDRCTL ECCBITMASKO |0x10628 |w  loxooo00000 [ECS Corrected Data Bit Mask 
Register 0 
DDRCTL ECCBITMASK1 |0x1062C jw foxoo000000 pee Comected Dag erry 
Register 1 
DDRCTL_ECCBITMASK2 |0x10630 Ww foxoo000000 Eco corrected Poe es 
Register 2 
Evror A 
DDRCTL ECCUADDRO _—|ox10634 Iw  loxooo00000 |ECS Uncgmected Error Address 
a Register 0 
A 
DDRCTL ECCUADDR1 _—‘|0x10638 jw _foxoo000009 BO rr eae Realise 
Register 1 
t 
DDRCTL_ECCUSYNO ox1063c |w loxooo0000te We eOeted Syndrome 
SS Register 0 
DDRCTL_ECCUSYN1 0x10640 jw foxoo0¢0000 pee eicornectea Syndrome 
Register 1 
DDRCTL_ECCUSYN2 0x10644 |wWh loxoMedboo0 [ECC Uncorrected Syndrome 
Register 2 
DDRCTL_ ECCPOISONADD ox10648 Iw lox00000000 ECS Data Poisoning Address 
RO Register 0. 
DDRCTL_ ECCPOISONADD 0x10646. Iw |oxo0000000 Eee Data Poisoning Address 
R1 Register 1. 
DDRCTL_ECCAPSTAT Rridtes” IW lexooonodnd (ome Protein within Ee 
Status Register 


DDRCTL_LNKECCCTLO\. |0x10980 |W  |0x00000000 |Link-ECC Control Register 0 
DDRCTL_LNKECCGTLi... |0x10984 |W  |0x00000000 |Link-ECC Control Register 1 


aa : oat 
DORCTL LNKECCPOISON |, os jw foxoo000000 a ECC Poison Control Register 


DDRCTL_LNKECCPOISON ox1098c Iw 


ae LNKECCERRSTA ox10998 |w 


x10B80 
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Reset Description 
Value P 
ti trol 
DDRCTL OPCTRLCMD _—‘/0x10B8C jw foxoo00000 ee Operarlom Conte 


DDRCTL_OPCTRLSTAT —__|0x10B90 |w_ |0x00000000 [Status Operation Control Register 
DDRCTL_OPCTRLCAM1 _|0x10B94 |W  |0x00000000 |CAM Operation Control Register 1 


DDRCTL_OPREECTRLO oxi1oB98 |w  |oxoooo0000 [Refresh Operation Control 
Register 0 

DDRCTL OPREFSTATO  0x10BA0 jw foxoo000000 aia Operation! Status mea!ster 

DDRCTL_SWCTL oxiocso |w  |oxooo00001 |S°tware Register Programming 
Control Enable 

DDRCTL_SWSTAT oxiocea lw loxoooon001 [PO twa"e Register oogramming 
Control Status 


IODRCTL_DBICTL __—|0x10C94_ |W __|0x00000001 
IDDRCTL_ODTMAP __[Ox10C9C_|W_|0x00002211 
[ODRCTL_DATACTLO 
DDRCTL_SWCTLSTATIC |0x10CA4 |W __|0x00000000 


DDRCTL_INITTMGO ox10D00 |w  Joxoo02604&|>PRA™ Initialization Timing 
Register 0 
DDRCTL_INITTMG1 0x10D04_|wox00000000 |°PRA™ Initialization Timing 
Register 1 
VER_N 
BRRCTL PRCT. Ox10FF8 |W /0x3130312A |DDRCTL Version Number Register 
UMBER 


DDRCTL_ DDRCTL VER _TY 
PE c & Ox10FFC 0x6C633031 |DDRCTL Version Type Register 
f ti 
DDRCTL_PCCFG 0x20000 pxoooeou0d |e ome Connguration 
Register 
0 


DDRCTL_PCFGR 0x20004 x0000501F |Configuration Read Register 
DDRCTL_ PCFGW 0x20008 x0000501F |Configuration Write Register 
DDRCTL PCTRL 0x20090 x00000000 |Port Control Register 

X 


5 
0 
Port nR figurati 
DDRCTL_PCFGQOS0 0x20094 Axodon000d Pn hoes See Comiguration 
Register 0 
Port nR figurati 
DDRCTL PGFGOOS1 0x20098 axoonon0n0 | en hoes eee Commauration 
Register 1 


ODED 
Register 0 


0 
t Agurat 
DDRCTL PCFGWOOS 0x200A0 6200000000 Co eeSe> Contiguration 
Register 1 


DDRCTL_SBRCTL 0x200E0 
DDRCTL_SBRSTAT 0x200E4 
DDRCTL_SBRWDATAO 0x200E8 


DDRCTL_SBRSTARTO 0x200FO jw foxoo000000 ser aia peaches? tlesk 
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S 


0x00000000 |Scrubber Write Data PatternO 
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Reset Description 
Value P 
Mask 
DDRCTL SBRSTART1 0x200F4 jw foxo0000000 pe deee ate meehecs has 
Register 1 
A Range Mask 
DDRCTL SBRRANGEO _|ox200F8 |w  |loxooo00000 |S UbPer Address Range Mas 
eg ae Register 0 
DDRCTL_SBRRANGE1 Ox200FC jw foxoo000000 a Range Mask 


ODRCTL_PSTAT 
JODRCTL_ADDRMAPL 
JODRCTL_ADDRMAP3 
JODRCTL_ADDRMAPS 
IDDRCTL_ADDRMAPS 
IODRCTL_ADDRMAPIO 
IODRCTL_ADDRMAPL1 


DDRCTL_DRAMSET1TMG4 SDRAM Timing Register 4 
1 10 |W 404 

FREQ1 mayne w__foxoso oe belonging to Timing Set 1 

DDRCTL_ DRAMSET1ITMG5 SDRAM Timing Register 5 
a ee een (0) a 14 4 

FREQ1 eee eatelny= belonging to Timing Set 1 


DDRCTL_DRAMSET1TMG9 SDRAM Timing Register 9 
FREQ1 oe eae ascent ta belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG1 SDRAM Timing Register 12 
2 FREQ1i En OUEe oneeneorcr belonging to Timing Set 1 
DDRCTL_DRAMSET1ITMG1 0x100034 0x1C200004 eae | Register 13 
3 FREQ1 belonging to Timing Set 1 
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perce Description 
Value e 
DDRCTL_DRAMSET1TMG1 SDRAM Timing Register 14 
1 W A 
4 FREQ1 salen w__foxoo0800 belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG2 SDRAM Timing Register 23 
1 W 
3_FREQ1 vieaeamiais jw foxoo000000 belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG2 SDRAM Timing Register 24 
100060 |W |OxOOOFOFOF 
4 FREQL xtan0so fw foxooororoF belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG2 SDRAM Timing Register 25 
100064 |W |0x00000000 
5_FREQL xan0es fw |oxo0000000 belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG3 SDRAM Timing Register 30 
1 78 |W 
FREQ1 eeuneee jw foxoo00000 belonging to Timing Set 1 
DRAM Initialization MR Setti 
DDRCTL_INITMRO_FREQ1 |0x100500 |w_ |oxoo0000510 [>PRAM Initialization MR'Setting 
Register 0 
DRAM Initialization MR Setti 
DDRCTL_INITMR1 FREQ1 |0x100504 0x00000000 > > on petting 
Register 1 
DRAM, Initialization MR Setti 
DDRCTL_INITMR2 FREQ1 |0x100508 0x00000000 OOH Neization MR Setting 
Register 2 
DRAM Initialization MR Setti 
DDRCTL_INITMR3 FREQ1 |0x10050C oxcoddno0t we alization MR Setting 
Register 3 


DDRCTL_DFITMGO_FREQ1|0x100580 

DDRCTL_DFITMG1 FREQ1|0x100584 | 
DDRCTL_DFITMG2 FREQ1|0x100588 
IDDRCTL_DFITMG4_FREQ1/0x100590 
0 


DDRCTL_DFITMG5 FREQ1/0x100594 


0x00000202 
000000000 


DDRCTL_DFIUPDTMG1 _F 
ae u 0x1005AC yw foxooo10001 DFI Update Timing Register 1 


DDRCTL_RFSHSET1TMGO Refresh Timing Register 0 
FREQ1 Se Woe DAG eae raee belonging to Timing Set 1 


1 
DDRCTL_RFSHSETITIMG2 Refresh Timing Register 2 
FREQ1 meres exerecnney belonging to Timing Set 1 
DDRCTL_ RESHSETITMG4 Refresh Timing Register 4 
1 1 
FREQ1 pede eas sie belonging to Timing Set 1 


0x00000000 |DFI Timing Register 5 


1 
0 

DDRCTL ZOSET1TMGO F ZQ Timing Register 0 belonging to 
1 4002 

REOW penne’ See eee DRAM ZO timing set 

DDRCTL ZOSETITMG1 F ZQ Timing Register 1 belonging to 
1 4 2 1 

REQ1 doce Se eee DRAM:ZO timing Sek 1 

DDRCTL DQSOSCCTLO F DQS/WCK Oscillator Control 
100A80 0x00000070 

REQ1 oxo0000070 | 

te Int 
DDRCTL_DERATEINT FRE 0x100B00 0x00800000 Femperacure Derate Interva 
Qi Register 


DDRCTL_DERATEVALO FR Temperature Derate Timing 
100B04 FO504 
ae a pagers Register 0 
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W 
DDRCTL_RFSHSET1TMG1 Refresh Timing Register 1 
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eo Description 

Value ‘ 
DDRCTL_DERATEVAL1 FR Temperature Derate Timing 

H Low P trol 
DDRCTL_ HWLPTMGO_ FRE 0x100B80 |w  |ox00000000 alaware ow Power Contro 
Qi Register 
DDRCTL_SCHEDTMGO_FR 0x100C00 |W |0x00000000 |Scheduler Control Register 
EQ1 
FRE 

— PERFHPRI 0x100C80 w__foxoroooo01 High Priority Read CAM Register 1 
os PERFLPR1_FRE 0x100C84 w__foxoroooo7 Low Priority Read CAM Register 1 
ae PERFWR1_FRE 0x100C88 w__foxoroooo7r Write CAM Register 1 


DDRCTL_TMGCFG FREQ1 |0x100D00 |w__|0x00000000 |Timing Configuration Register 


“= ee li 
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DDRCTL_DRAMSET171MG5 SDRAM Timing Register 5 
FREQ2 neeeeens jw foxos0so4o3 belonging to Timing Set 1 
DDRCTL_DRAMSETITMG6 SDRAM Timing Register 6 
FREQ2 orennore jw foxooo0000s belonging to Timing Set 1 
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Reset Description 
Value ‘4 
DDRCTL_DRAMSET1TMG1 SDRAM Timing Register 14 
2 WwW A 
4 FREQ2 scant w__foxoo0800 belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG2 SDRAM Timing Register 23 
2 WwW 
3_FREQ2 ORE UEN SE jw foxoo000000 belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG2 SDRAM Timing Register 24 
200060 |W OxOOOFOFOF 
4_FREQ2 200060 |w_|oxooororoF belonging to Timing Set 1 
DDRCTL_DRAMSET1TMG2 SDRAM Timing Register 25 
200064 |W 0x00000000 
5_FREQ2 200064 fw |oxo0000000 belonging to Timing Set 4 
DDRCTL_DRAMSET1TMG3 SDRAM Timing Register 30 
200078 |W 0x00000000 
0 FREQ2 200078 |w_|oxoo000000 belonging to Timing Set 4 
DRAM Initialization MR’Setti 
DDRCTL_INITMRO FREQ2 /0x200500 lw Joxo0000510 [PORA™ Initialization MR'Setting 
Register 0 
DRAM Initialization MR Setti 
DDRCTL_INITMR1 FREQ2 |0x200504 0x00000000 : pagination Perung 
Register 1 
DRAM Initialization MR Setti 
DDRCTL_INITMR2_ FREQ? |0x200508 OxO0000000. oe Me aron MR Setting 
Register 2 
DRAM Initialization MR Setti 
DDRCTL_INITMR3_FREQ2 |0x20050C jw foxoo000008 ih = eaten Sern 


JDDRCTL_DFITMGO_FREQ2|0x200580 
DDRCTL_DFITMG1_FREQ2|0x200584_ 
ODRCTL_DFITMG2_FREQ2|0x200588 
0 
0 


DDRCTL_DFITMG4 FREQ2|0x200590 


0x00000202 |DFI Timing Register 2 
0 : 
DDRCTL _DFITMG5 FREQ2|/0x200594 


x00000000 |DFI Timing Register 4 


DDRCTL_DFIUPDTMG1 F 

RE U S 0x2005AC yw foxooo10001 DFI Update Timing Register 1 

DDRCTL_RFSHSET1TMGO Refresh Timing Register 0 
FREQ Se ede DAG eae raee belonging to Timing Set 1 


2 
Zz 
C F 


0x00000000 |DFI Timing Register 5 


EQ2 
DDR 
EQ2 
DDRCTL DQSOSCCTLO DQS/WCK Oscillator Control 
200A 0x00000070 
R 


T t Derate Int | 
DDRCTL_DERATEINT FRE 0x200B00 0x00800000 empere ure Derate Interva 
Q2 Register 
DDRCTL_DERATEVALO FR Temperature Derate Timing 
200B04 FO504 
ee acta Paani Register 0 
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W 

W 
DDRCTL_RFSHSET1TMG1 Refresh Timing Register 1 
FREQ Yaa w__foxoooo008c belonging to Timing Set 1 


RK3588 TRM-Part2 


eo Description 
Value ‘ 
DDRCTL_DERATEVAL1 FR Temperature Derate Timing 
Pog th DERATEVALI FB o,200008 _|oxoo0000x« Register 1 
DDRCTL_HWLPTM FRE H Low P trol 
C GO 0x200B80 lw |oxo0000000 alaware ow Power Contro 
Q2 Register 
DDRCTL HEDTM FR 
CTL _SC GO 0x200C00 |W |0x00000000 |Scheduler Control Register 
EQ2 
DDRCTL_ PERFHPR1 FRE 
pee oes w__foxoroooo01 High Priority Read CAM Register 1 
ree) PERFLPR1_FRE 0x200C84 w__foxoroooo7 Low Priority Read CAM Register 1 
DDRCTL PERFWR1 FRE 


DDRCTL_TMGCFG FREQ2 |0x200D00 |w__|0x00000000 |Timing Configuration Register 


DDRCTL_RANKTMGO_FRE Tim 

5 c 0 0x200D04 jw _foxoooo0sos Rank ControlTiming O 
DDRCTL_RANKTMG1_ FRE 

‘i 0x200D08 w__foxoooooraF Rank Timing Register 1 


== — aoe li ea 
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DDRCTL_ DRAMSET11MG5 SDRAM Timing Register 5 
FREQ3 ex eu ets jw foxos0so4o3 belonging to Timing Set 1 
DDRCTL_ DRAMSETITMG6 SDRAM Timing Register 6 
FREQ3 Oxo000 TS jw foxooo0000s belonging to Timing Set 1 


RK3588 TRM-Part2 


Reset Description 
Value is 
DDRCTL_ DRAMSETiITMG1 SDRAM Timing Register 14 
Ww A 
4 FREQ3 Ox Inn0oe w__foxoo0800 ? belonging to Timing Set 1 
DDRCTL_ DRAMSET1iTMG2 SDRAM Timing Register 23 
WwW 

3_FREQ3 OxSUnNse jw foxoo000000 belonging to Timing Set 1 
DDRCTL_ DRAMSET1ITMG2 SDRAM Timing Register 24 
pe Soe EE yy ee ee 0 |W |OxOOOFOFOF 
4 FREQ3 eee jw foxoooroFoF | belonging to Timing Set 1 
DDRCTL_ DRAMSET1ITMG2 SDRAM Timing Register 25 
iS oe et ep ge ee 4 |W |0x00000000 
5 _FREQ3 Ree w__[ox00000000 | belonging to Timing Set 1 
DDRCTL_ DRAMSET1iTMG3 SDRAM Timing Register 30 
Peng ig a ee wg 78 |W |0x00000000 
OQ FREQ3 one w__[ox00000000 | belonging to Timing Set 1 

DRAM Initializat MR Setti 
DDRCTL_INITMRO_FREQ3 |0x300500 |w  |ox00000510 |>ORAM Initialization MR'Setting 

Register 0 

DRAM Initializat MR Setti 
DDRCTL_INITMR1_FREQ3 |0x300504 oxooo000000 [CORAM Ipikeimgtion MR Setting 

Register 1 

DRAM, Initializat MR Setti 
DDRCTL_INITMR2_FREQ3 |0x300508 oxoo000000 oO ization MR Setting 
Register 2 
DRAM Initializat MR Setti 
DDRCTL_INITMR3_FREQ3 |0x30050C jw foxoo000008 ih = lanza soni MIB Serung 


JDDRCTL_DFITMGO_FREQ3|0x300580 
DDRCTL_DFITMG1_FREQ3|0x300584_ 
ODRCTL_DFITMG2_FREQ3|0x300588 
0 
0 


DDRCTL_ DFITMG4 FREQ3/0x300590 


0x00000202 |DFI Timing Register 2 
0 : 
DDRCTL _DFITMG5 FREQ3/0x300594 


x00000000 |DFI Timing Register 4 


DDRCTL_DFIUPDTMG1_ F 
ee u 0x3005AC yw foxooo10001 DFI Update Timing Register 1 


DDRCTL_RFSHSET1TMGO Refresh Timing Register 0 
FREQ Se oe DAG eae raee belonging to Timing Set 1 


3 
3 
3 
RC F 
3 


0x00000000 |DFI Timing Register 5 


E 
D 
E 
DDRCTL DQSOSCCTLO DQS/WCK Oscillator Control 
A 00070 


T t Derate Int | 
DDRCTL_DERATEINT FRE 0x300B00 0x00800000 empere ure Derate Interva 
Q3 Register 
DDRCTL_DERATEVALO FR Temperature Derate Timing 
B04 FO504 
FO3 0x300B0 0x050F050 Register 0 
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W 

W 
DDRCTL_RFSHSET1TMG1 Refresh Timing Register 1 
FREQ Yea w__foxoooo008c belonging to Timing Set 1 
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eo Description 
Value ‘ 
DDRCTL_DERATEVAL1 FR Temperature Derate Timing 
DDRCTL_ HWLPTMGO_ FRE 0x300B80 |w__|ox00000000 Hardware Low Power Control 
Q3 Register 
aa TL HEDTM FR 
CTL _SC GO 0x300C00 jw foxoo000000 Scheduler Control Register 
pos TL _PERFHPR1 FRE 
ee w__foxoroooo01 High Priority Read CAM Register 1 


po TL PERFLPR1 FRE 
bo TL PERFWR1 FRE 


Saal TMGCFG_FREQ3 |0x300D00 |w__|0x00000000 |Timing Configuration Register 


DDRCTL_RANKTMGO_FRE Tim 

3 c 0 0x300D04 jw _foxoooo0sos Rank ControlTiming O 
DDRCTL_RANKTMG1_ FRE m 

2 0x300D08 w__foxoooooraF Rank Timing Register 1 


DDRCTL_PWRTMG FREQ3|0x300D0C |w__|0x00400040 |Low Power Timing Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


2.4.2 Detail Register Description For DDRCTL 


DDRCTL DRAMSETITMGO FREQO 
Address: Operational Base + offset (0x0000 


| Bit |Attr| Reset Value Description 


wr2pre 
Minimum time between write and precharge to same bank. 
Specifications: WL + BL/2 + tWR 
where: 
WL =write latency 
Bk. = burst length. This must match the value programmed in the 
BL bit of the mode register to the SDRAM. BST (burst terminate) 
is not supported at present. 
tWR = Write recovery time. This comes directly from the SDRAM 
: specification. 

Sa Lane Add one extra cycle for LPDDR4/5 for this parameter. 
For DDR5, add one extra cycle when CRCPARCTL1.wr_crc_enable 
= 1. 
Note that, depending on the PHY, if using LRDIMM, it may be 
necessary to adjust the value of this parameter to compensate 
for the extra cycle of latency through the LRDIMM. 
Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, ; 
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| Bit |Attr|ResetValue| —Ci@eescription 


t_faw 
tFAW: 
At most 4 banks must be activated in a rolling window of tFAW 
. cycles. 
one eae Unit: DRAM clock cycles. 
Value After Reset: 0x10 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 


t_ras_max 
tRAS(max): Maximum time between activate and precharge to 
same bank. This is the maximum time that a page can be kept 
open 

15:8 |RW /0xib t_ras_max must be set to RoundDown(tRAS(max)/tCK/1024). 
Unit: 1024 DRAM clock cycles. 
Value After Reset: Oxib 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 
t_ras_min 
tRAS(min): Minimum time between,activate and precharge to 
the same bank. 

7:0 |RW |OxOf Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasisdynamic Group 2, Group 4 


DDRCTL_DRAMSET1ITMG1i FREQO 
Address: Operational Base + offset (0x0004) 


aiaaew foo me 


joxooo «Reserved 
31: 31:22] Rw | ox000 Reserved Field: Yes 


t_xp 

tXP; Minimum time after power-down exit to any operation. 
DDR4,(C/Aeparity not enabled): tXP 

DDR4 (G/A parity enabled): (tXP+PL) 

DDR5» tXP 

DDR5 RDIMM: max (tXP, tRPDX) 

LPDDR4 (tCKELPD is defined in spec): larger of tXP and tCKELPD 
instead. 

LPDDR4 (tCKELPD is not defined in spec): tXP. 

LPDDRS: tXP + tCSH 

Unit: DRAM clock cycles. 

Value After Reset:0x8 

Volatile: true 

Programming Mode:Quasi-dynamic Group 


21:16|/RW |0x08 
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| Bit |Attr|ResetValue| Ci@eescription 


rd2pre 
tRTP: Minimum time from read to precharge of same bank. 
DDR4: Max of following two equations: 
tAL + max (RoundUp(tRTP/tCk), 4) or, 
RL + BL/2 - tRP (*). 
DDRS5: tRTP 
LPDDR4 - BL/2 + max(RoundUp(tRTP/tCK),8) - 8 
15:8 |RW |0x04 LPDDR5(BG mode): BL/n_min + RU(tRBTP/tCk) 
LPDDR5(16B mode): BL/n + RU(tRBTP/tCK) 
(*) When both DDR4 SDRAM and ST-MRAM are used 
simultaneously, use SDRAM's tRP value for calculation. 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


t_rc 
tRC: Minimum time between activates to same bank. 
; Unit: DRAM clock cycles. 
70 RW Oxi Value After Reset:0x14 
Volatile:true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSET1ITMG2 FREOQO 
Address: Operational Base + offset (0x0008 


| Bit _|Attr| Reset Value 


Reserved1 
Reserved Field :Yes 
0x03 


write_latency 

Set to WL 

Time from write command to write data on SDRAM interface. This 
must be,set to WL. 

Note that, depending on the PHY, if using RDIMM/LRDIMM, it may 
be necessary to adjust the value of WL to compensate for the 
extra cycle of latency through the RDIMM/LRDIMM. 


ay For alhprotocols, in addition to programming this register field, it 
is necessary to program DFITMGO and DFITMG1 to control the 
read and write latencies 
Unit: DRAM clock cycles. 
Value After Reset:0x3 


Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


30:24 


ReservedO 
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| Bit |Attr|ResetValue| Ci eescription 


read_latency 
Set to RL 
Time from read command to read data on SDRAM interface. This 
must be set to RL. 
Note that, depending on the PHY, if using RDIMM/LRDIMM, it may 
be necessary to adjust the value of RL to compensate for the 

: extra cycle of latency through the RDIMM/LRDIMM. 

Ge FOLEW IOX05 In addition to programming this register field, it is necessary to 
program DFITMGO and DFITMG1 to control the read and write 
latencies 
Unit: DRAM clock cycles. 

Value After Reset:0x5 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2»,Group 4 
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| Bit |Attr|ResetValue| Ci eescription 


rd2wr 

DDR4: RL + BL/2 + 1 + WR_PREAMBLE - WL 

DDR5: CL - CWL + BL/2 + 2 - (Read DQS offset) + 

(RD_POSTAMBLE-0.5) + WR_PREAMBLE 

LPDDR4(DQ ODT is Disabled): RL + BL/2 + RU(tDQSCKmax/tCk) 

+ WR_PREAMBLE + RD_POSTAMBLE - WL 

LPDDR4(DQ ODT is Enabled) : RL + BL/2 + RU(tDQSCKmax/tCk) 

+ RD_POSTAMBLE - ODTLon - RD(tODTon(min)/tCK) + 1 

LPDDR5 (BG mode && DQ ODT is Disabled): RL + BL/n_max + 

RU(tWCKDQO(max)/tCK) - WL 

LPDDR5 (BG mode && DQ ODT is Enabled) : RL + BL/n_max,+ 

RU(tWCKDQO(max)/tCK) + RD(tRPST/tCK) - ODTLon - 

RD(tODTon(min)/tCK) + 1 

LPDDR5 (16B mode && DQ ODT is Disabled): Rk + BL/n + 

RU(tWCKDQO(max)/tCK) - WL 

LPDDR5 (16B mode && DQ ODT is Enabled) »Rb&,.+ BL/n + 

RU(tWCKDQO(max)/tCK) + RD(tRPST/tCK) ‘= ODTkon - 

RD(tODTon(min)/tCK) + 1 

Minimum time from read command‘to write command. Include 

time for bus turnaround and all per-bank, per-rank, and global 

constraints. 

Please see the relevant PHY databookefor details of what must be 
£58: RW, OXO8 included here. 

Where: 

WL = write latency 

BL = burst length. Thisemust match the value programmed in the 

BL bit of the mode register to the SDRAM 

RL = read latency = CAS latency 

WR_PREAMBLE = 1 (2tCK write preamble), 2 (2tCK write 

preamble). 

RD_POSTAMBLE = 0.5 (0.5tCK read postamble), 1.5 (1.5tCK read 

postamble). 

Aften,PHY has completed training the value programmed may 

need to, be increased. Refer to relevant PHY documentation. 

For LPDDR4, if derating is enabled 

(DERATECTLO.derate_enable=1), derated tDQSCKmax must be 

used. 

Note that, depending on the PHY, if using LRDIMM, it may be 

necessary to adjust the value of this parameter to compensate 

for the extra cycle of latency through the LRDIMM. 

Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 
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| Bit |Attr|ResetValue| Ci@eescription 


wr2rd 
DDR4: CWL + PL + BL/2 + tWTR_L 
DDRS5: CWL + BL/2 + tWTR_L 
LPDDR4: WL + BL/2 + tWTR + 1 
LPDDR5(BG mode): WL + BL/n_max + RU(tWTR_L/tCK) 
LPDDR5(16B mode): WL + BL/n + RU(tWTR/tCkK) 
In DDR4, minimum time from write command to read command 
for same bank group. In others, minimum time from write 
command to read command. Includes time for bus turnaround, 
recovery times, and all per-bank, per-rank, and global 
constraints. 
Please see the relevant PHY databook for details of what must \be 
included here. 
Where: 
CWL = CAS write latency 
: WL = Write latency 

POS, RN 0x08 PL = Parity latency 
BL = burst length. This must match the value programmed in the 
BL bit of the mode register to the SDRAM 
tWTR_L = internal write to read commanddelay for same bank 
group. This comes directly from the SDRAM specification. 
tWTR = internal write to read command delay. This comes 
directly from the SDRAM specification. 
After PHY has completed training,the value programmed may 
need to be increased. Refer to relevant PHY documentation. 
Add one extra cycle forekLPDDR4 operation. 
WTR_L must be,increased by one if DDR4 2tCK write preamble is 
used. 
Unit: DRAM clock cycles. 
Value After Reset:;Oxd 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL_DRAMSET1TMG3..FREQO 
Address: Operational Base)+ offset (Ox000C) 


| Bit |Attr| Reset Value, 


PA. escription 
: ReservedO 
doce Ox0Q0 Reserved Field:Yes 
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| Bit |Attr|ResetValue| —Cieescription 


t_mr 
Time from MRW/MRS to valid command 
DDR4: Set this to the larger of (MOD + AL and tMRD. If C/A 
parity is enabled, (WOD_PAR(tMOD+PL) + AL and 
tMRD_PAR(tMOD+PL) and used instead. If CAL mode is enabled, 
tCAL must be added to the above. Note that if using 
RDIMM/LRDIMM, depending on the PHY, it may be necessary to 
adjust the value of this parameter to compensate for the extra 
cycle of latency applied to mode register writes by the 
: RDIMM/LRDIMM chip. Also note that if using LRDIMM, the 

22:16) RW 00X08 minimum value of this register is tMRD_L2. 
DDRS: Set this to the larger of tMRR, tMRW, tMRWPD, tMRD and 
tMPC_DELAY. 
LPDDR4:Set this to the larger of t(MRR, t¥RW, tMRWCKEL*and 
tMRD. 
LPDDR5:Set this to the larger of {(MRR, t¥RWytMRWPD and tMRD. 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 2, 


rd2mr 
Time from Read to MRW/MRR command. 
LPDDR4: RL + BL/2 + RU(tDQSCKmax/tCK) + RD(tRPST) + 
max(RU(7.5ns/tCK),8nCK) #,nRTP - 8 
; LPDDRS5: RL + RU(tWCKDQO(max)/tCK)) + BL/n_max + 
meant ovieal (ea MAX[RU(7.5ns/tCK),4NGK] + nRBTP 
Unit: DRAM clock»cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 
wr2mr 
Time from Write to MRW/MRR command. 
LPDDR4:,\WL + 1 + BL/2 + max(RU(7.5ns/tCK),8nCK) + nWR 
rw loxo4 LPBDR5: WL + BL/n_max + MAX[RU(7.5ns/tCK),4nCK] + nWR 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETITMG4 FREQO 
Address: Operational Base + offset (0x0010 


| Bit_|Attr| Reset Value 


t_rcd 
tRCD - tAL: Minimum time from activate to read or write 
command to same bank. 
Note: 
: For DDRS, it is recommended to set this value as multiple of 
Shea RW OXES MEMC_FREQ_RATIO to improve the performance. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 


; Reserved2 
ee Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


t_ccd 
This is the minimum time between two reads or two writes. 
DDR4: tCCD_L 
LPDDR4: tCCD 
LPDDRS: BL/n 
21:16;RW |0x04 Don't Care for DDR5 (see DRAMSET1TMG26.t_ccd_r/t_ccd_w in 
DDRS). 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


F Reservedi 
ai Reserved Field:Yes 


t_rrd 
For DDR4/DDR5/LPDDR5(BG mode): Minimum time between 
activates from bank "a" to bank "b" for samesbank group. 
For LPDDR4/LPDDR5(16B mode): Minimum time between 
activates from bank "a" to bank "b". 
DDR4/5: tRRD_L 
13:8 |RW |0x04 LPDDR4: RU(tRRD/tCK) 
LPDDR5(BG mode): RU(tRRD.L/tCK) 
LPDDR5(16B mode): RU(tRRD/tCK) 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


ReservedO 


t_rp 
tRP: Minimum time from single-bank precharge to activate of 
same bank. 
t_rp must be set to RoundUp(tRP/tCk). 
Be | OxG? UnitDRAM/clock cycles. 
Value After Reset:0x5 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETiITMG5 FREQO 
Address: Operational’Base + offset (0x0014 


Petre Reset Value 


ye? —_ifeserveds 
Bt: 31:30] aw Oxo Reserved Field:Yes 


t_cksrx 

This is the time before Self Refresh Exit that CK is maintained as 
a valid clock before issuing SRX. Specifies the clock stable time 
before SRX. 

Recommended settings: 


LPDDR4: tCKCKEH 
29:24)RW |0x05 LPDDR5: tCKCSH 


DDR4: tCKSRX 

DDRS5: tCKSRX 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, Group 4 
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i fw oo eee 


Reserved2 
23. aw GeO pees Field: Yes 


t_cksre 
This is the time after Self Refresh Down Entry/Power Down Entry 
that CK is maintained as a valid clock. Specifies the clock disable 
delay after SRE/PDE. 
Recommended settings: 
LPDDR4: tCKELCK 
LPDDR5: tCSLCK 
22:16|}RW |0x05 DDR4: tCKSRE (+ PL(parity latency)(*)) 
DDR5: tCKLCS 
(*)Only if CRCPARCTL1.caparity_disable_before_sr=0,,this 
register must be increased by PL. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


ei ear Oh 05> aan 1 


ic feseved fever pe 
Minimum CKE low width for Self refresh or Self refresh power 
down entry to exit timing in memory clock cycles. 
Recommended settings: 
LPDDR4: max(tCKE, tSR) 
LPDDR5: tSR 
DDR4: tCKESR (+ PL(parity latency)(*)) 
Bo RV EXO DDR5: Don't care 
(*)Only if CREPARCTL1eaparity_disable_before_sr=O, this 
register must be increased by PL. 
Unit: DRAM clockicycles. 
Value After Reset: 0x4 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


Paves 


fesenearcttes 
Delay time between PDE and PDX. 
LPDDR4: tCKE 
LPDDRS5: tCSPD 
DDR4: tPD (+ PL(parity latency)(*)) 
DDRS5: Don't care 
3:0 |RYUAOS (*)Only if CRCPARCTL1.caparity_disable_before_sr=0, this 
register must be increased by PL. 
Unit: DRAM clock cycles. 
Value After Reset:0x3 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSET1ITMG6 FREOQO 
Address: Operational Base + offset (0x0018 


| Bit_|Attr| Reset Value 


: ReservedO 
oxiennoge Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ciéeescription 


t_ckcsx 
This is the time before Clock Stop Exit that CK is maintained as a 
valid clock before issuing Clock Stop Exit. Specifies the clock 
stable time before next command after Clock Stop Exit. 
Recommended settings: 

5:0 |RW |0x05 LPDDR4/5: tXP + 2 
This is only present for designs supporting LPDDR devices. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETITMG7 FREQO 
Address: Operational Base + offset (0x001C) 


PIR Reset Value 


}oxo000000 [Reserved 
31:4 |Rwe (00000000 Reserved Field: Yes 


t_csh 

CS High Pulse width at PDX 

LPDDRS5: tCSH 

Unit: DRAM clock cycles. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSET1ITMG8 FREQO 
Address: Operational Base + offset (0x0020 


Perens Reset Value 


loxoosoo = feservedt NA si‘isisdzY 
Sli 31:15| Rw | (0x00000 ReeevedriedA Field: Yes 


t_xs_dllax32 

tXSDLL:, Exit Self Refresh to commands requiring a locked DLL. 
Note:,Usedonly for DDR4 and DDR5 SDRAMs. 

Unit; Multiples of 32 DRAM clock cycles. 

14:8 IrRw |ox44 Pleaseyrefer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 

Value After Reset:0x44 
Volatile:true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


Pee UU 


t_xs_ Reseed 
tXS: Exit Self Refresh to commands not requiring a locked DLL. 
Note: Used only for DDR4 and DDR5 SDRAMs. 
Unit: Multiples of 32 DRAM clock cycles. 

rw lox05 Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, 


DDRCTL DRAMSETI1TMG9 FREQO 
Address: Operational Base + offset (0x0024) 
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puaifew fowoo (Se 


Reservedi 
31: 31:21] Rw | 0x000 Reserved Field: Yes 


t_ccd_s 

tCCD_S: This is the minimum time between two reads or two 

writes for different bank group. For bank switching (from bank 

"a" to bank "b"), the minimum time is this value + 1. 

Note: This register field is only applicable for designs supporting 
20d RW: 10x08 DDR4/LPDDR5 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, 


: ReservedO 
pps Reserved Field: Yes 


t_rrd_s 

tRRD_S: Minimum time between activates from bank "a" to bank 

"b" for different bank group. 

Note: This register field is only applicable for designs supporting 
13:8 |RW |0x04 DDR4/DDR5/LPDDR5 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, 


wr2rd_s 

Minimum time from write command to read command for 

different bank groups Includes time for bus turnaround, recovery 

times, and all per-bank, per-rank, and global constraints. 

Applicable only in designs configured to support DDR SDRAM 

memories or LPDDR5 SDRAM memories. 

DDR4/DDR5 designs: 

CWL + Plet BL/2 + tWTR_S 

Minimum time from write command to read command for 

different bank group. Includes time for bus turnaround, recovery 

times, and all per-bank, per-rank, and global constraints. 

Where: 

CWL = CAS write latency 

Pk = Parity latency 

BL = burst length. This must match the value programmed in the 
RW |OxOd BL bit of the mode register to the SDRAM 

tWTR_S = internal write to read command delay for different 

bank group. This comes directly from the SDRAM specification. 

WTR_S must be increased by one if DDR4 2tCK write preamble is 

used. 

LPDDRS5 designs: 

WL + BL/n_min +RU(tWTR_S/tCK) 

Where: 

WL = Write Latency 

BL/n_min = Effective Burst Length 

tWTR_S = internal write to read command delay for different 

bank group. 

Unit: DRAM clock cycles. 

Value After Reset:0xd 

Volatile:true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL_DRAMSETi1TMG1i2_ FREQO 
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Address: Operational Base + offset (0x0030 


petty Reset Value 


loxooo «Reserved 
oe 31:29] Rw | oxo00 Reserved Field: Yes 


t_cmdcke 
tCMDCKE: Delay from valid command to PDE 
LPDDR4: max(tESCKE, tCMDCKE) 
LPDDR5: max(tESPD, tCMDPD) 
PAAR Oxe Unit: DRAM clock cycles. 
Value After Reset:0x2 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


. ReservedO 
Ones Reserved Field: Yes 


DDRCTL_DRAMSET1TMG1i3 FREQO 
Address: Operational Base + offset (0x0034) 


ioe 


Ce oe ghey 
31 few | oxo [eat en o °2 ) nn Field:Yes 


odtloff 

LPDDR4: ODTLoff: This is theslatency from CAS-2 command to 

ODToff reference. 

Note: This register field is only applicable for designs supporting 
30:24)RW |Oxic LPDDR4 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0xdc 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


oi i ~ | 1 


Resereg tts? 
This isthe minimum time from write or masked write to masked 
write command for same bank. 
LPDDR4; tC€CDMW 
LPDDR5(BG mode): 4*BL/n_max 
, LPDDR5(16B mode): 4*BL/n 

Se LON Ee Note: This register field is only applicable for designs supporting 
LPDDR4/LPDDR5 SDRAM memories. 
Unit: DRAM clock cycles. 
Value After Reset:0x20 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 
Reserved0 


t_ppd 
LPDDR4/5 and DDR5: tPPD: This is the minimum time from 
precharge to precharge command. 
Rw lox4 Note: This register is not applicable for DDR4 SDRAM memories. 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 


DDRCTL DRAMSET1TMG14 FREQO 
Address: Operational Base + offset (0x0038) 
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puasfew foo (ee 


Reserved1 
as 31:25| Rw | joxoo ———fReserved Field: Yes 


t_osco 
tosco: Minimum time from DQS Oscillator stop to Mode register 
readout. 
LPDDR4 : max(40ns,8nck) 
24:16}RW |0x008 LPDDR5A: tOSCODQI=tOSCODQO=max(40ns,8nck) 
Unit: DRAM clock cycles. 
Value After Reset:0x8 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


Ree OS | 


Resenedhekites xsr 
tXSR: Exit Self Refresh to any command. 
The value Oxfff is illegal for this register field, 
11:0 |RW |Ox0a0 Unit: DRAM clock cycles. 
Value After Reset:0xa0 
Volatile: true 
Programming Mode: Quasi-dynamic;Group 2, Group 4 


DDRCTL DRAMSET1ITMG23 FREQO 
Address: Operational Base + offset (Ox005C 


i Reset Value 


loxoo =—sfReservedt ves = ttsti—itCsS 
31: 31:24] Rw | 0x00 RRR Field:Yes 


t_xsr_dsm_x1024 

Delay from Deep Sleep Mode Exit to SRX. 

Unit: Multiples of 1024 DRAM clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 
Ze Le RN Ox0e start of “Register Descriptions" chapter for details on how to 

program this register field. 

Value,After-Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


Motes CC—ts~—“—sCS*S~—~sSSCS 


Ressreometes 

Minimum interval between Deep Sleep Mode Entry and Exit. 
11:0 |RW |0x000 Unit: DRAM clock cycles. 

Value After Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


DDRCTL DRAMSET1ITMG24 FREOQO 
AddressiQperational Base + offset (0x0060) 


| Bit |Attr| Reset Value 


: ReservedO 
ele? Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


bank_org 
Select Bank/ Bank group organization: 
00: 4 Banks/ 4 Bank groups 
01: 8 Banks (Reserved) 
25:24|RW |0x0 10: 16 Banks 
11: Reserved 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


rd2wr_s 
Minimum time from read command to write command for 
different bank group. 
Includes time for bus turnaround, recovery times and all per= 
bank, per-rank and global constraints. 
LPDDR5(DQ ODT is disabled): RL + BL/n_min + 
: RU(tWCKDQO(max)/tCK) - WL 

ZOE OR HOXOE LPDDR5(DQ ODT is enabled): RL + BL/n_min.+ 
RU(tWCKDQO(max)/tCK) + RD(tRPST/tGK))- ODTLon - 
RD(tODTon(min)/tCK) 
Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


max_rd_sync 
Minimum time from read command to WCK2CK sync OFF. 
RL + BL/n_max + RU(ERPST/tCk) 
15:8 |RW |OxOf Unit: DRAM clock»cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, ; 
max_wrssync 
Minimum time from write command to WCK2CK sync OFF. 
WL +.BL/n_anax 
7:0 |RW |OxOf Unit: DRAMsclock cycles. 
Value,After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL DRAMSET1ITMG25 FREQO 
Address: Operational\Base + offset (0x0064 


Penh ¢ Reset Value 


joxpooo «Reserved 
31: 31:19] rw | ox0000 Reserved Field: Yes 


Ipddr4_diff_bank_rwa2pre 
Set the timing constraint between different bank 
RD/WR/MWR/ACT and PRE in LPDDR4. 


LPDDR4 JESD209-4A requires 4 cycles 

LPDDR4 JESD209-4B requires 2 cycles 

Value of 1, 3, 5, 6, and 7 are illegal. 

Don't care for LPDDRS. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


18:16/RW {0x0 
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| Bit |Attr|ResetValue| —Ci@eescription 


wra2pre 
Time between write with AP and precharge to same bank. 
LPDDR4: WL + BL/2 + nWR + 1 
LPDDR5: WL + BL/n_min + nWR + 1 

i DDR4: WL + BL/2 + WR 

BOS, [RY | OX08 Don't care for DDRS. 

Unit: DRAM clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


rda2pre 
Time between read with AP and precharge to same bank. 
LPDDR4: nRTP 
LPDDRS5: BL/n_min + nRBTP 
DDR4: RTP 
A “RN: 0x00 Don't care for DDRS. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 1, Group 2, Group 4 


DDRCTL DRAMSETiITMG30 FREQO 
Address: Operational Base + offset (0x0078 


igs Reset Value 


exon: peeene 
3: 31:24] Rw | x00 Reserved Field:Yes 


mrr2mrw 
MRR to MRW delay 
Unit: DRAM clock cycles. 
2OTEC RW 0X08 Value After Reset:0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 
mrr2wr 
MRR. to WR delay 
; Unit: DRAM clock cycles. 
15:8) /RW./0x00 Value After Reset:0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, 
mrr2rd 
MRR to RD delay 
Unit: DRAM clock cycles. 
RYF TICS Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL_INITMRO FREQO 
Address: Operational Base + offset (0x0500) 


| Bit |Attr| Reset Value, 


Po eseription 
mr 
DDR4: Value loaded into MRO register. 
DDRS5: Don't care 
31:16}RW |0x0000 LPDDR4: Value to write to MR1 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 
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| Bit |Attr|ResetValue| Ci@Deescription 


emr 
DDR4: Value to write to MR1 register Set bit 7 to 0. 
DDRS5: Don't care 
15:0 |RW |0x0510 LPDDR4 - Value to write to MR2 register 
Value After Reset:0x510 
Volatile: true 
Programming Mode:Quasi-dynamic Group 


DDRCTL_INITMR1 FREQO 
Address: Operational Base + offset (0x0504) 


| Bit |Attr| Reset Value, 


Po eseription 
emr2 
DDR4: Value to write to MR2 register 
DDRS5: Don't care 
31:16}RW |0x0000 LPDDR4: Value to write to MR3 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 
emr3 
DDR4: Value to write to MR3 register 
DDRS5: Don't care 
15:0 |RW |0x0000 LPDDR4: Value to write to MR13 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL INITMR2 FREQO 
Address: Operational Base + offset (0x0508 


| Bit_|Attr| Reset Value 


mr4 

DDR4: Value to be loaded into SDRAM MR4 registers. 

DDR5: Don't care 

LPDDR4: Value to be loaded into SDRAM MR11 registers (not 
31:16)RW |0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, 


mr5 

DDR4: Value to be loaded into SDRAM MR5 registers. 

DDRS5: Don't care 

LPDDR4: Value to be loaded into SDRAM MR12 registers (not 
15:0 |/RW \}0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 1, Group 4 


DDRCTL INITMR3 FREQO 
Address: Operational Base + offset (0x050C) 
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| Bit |Attr|ResetValue| —Ci@eescription 


mr22 

LPDDR4 Value to be loaded into SDRAM MR22 registers (not 

applicable for initialization, but this is used when HWFFC is 
31:16}RW |0x0000 performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 


mr6 

DDR4 Value to be loaded into SDRAM MR6 registers. 

DDR5: Don't care 

LPDDR4 Value to be loaded into SDRAM MR14 registers (not 
15:0 |RW |/0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 4 


DDRCTL DFITMGO FREQO 
Address: Operational Base + offset (0x0580) 


Perr Reset Value 


Reserved3 
a 31:29] Rw | Oc eens Field:Yes 


dfi_t_ctrl_delay 

Specifies the number of DFI clockcycles after an assertion or de- 

assertion of the DFI control signals that the control signals at the 

PHY-DRAM interface reflect the assertion or de-assertion. If the 

DRAM clock andthe memory clock are not phase-aligned, this 

timing parameter must be rounded up to the next integer value. 
28:24|RW |0x07 Note that if using RDIMM/LRDIMM, it is necessary to increment 

this parameter by RDIMM's/LRDIMM's extra cycle of latency in 

terms of ;DFI clock. 

Unit: DFI clock cycles. 

Value,After»Reset:0x7 

Volatilestrue 

Programming Mode: Quasi-dynamic Group 4 


Reserved2 


dfi_t_rddata_en 

Time from the assertion of a read command on the DFI interface 

to the assertion of the dfi_rddata_en signal. 

Refer to PHY specification for correct value. 

This corresponds to the DFI parameter trddata_en. Note that, 

depending on the PHY, if using RDIMM/LRDIMM, it may be 
22216|}RW_|0x02 necessary to use the adjusted value of CL in the calculation of 

trddata_en. This is to compensate for the extra cycle(s) of 

latency through the RDIMM/LRDIMM. 

Unit: DRAM data clock cycles. 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 


Reserved 1 
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| Bit |Attr|Reset Value| Ci@eescription 


dfi_tphy_wrdata 

Specifies the number of clock cycles between when 

dfi_wrdata_en is asserted to when the associated write data is 

driven on the dfi_wrdata signal. This corresponds to the DFI 
. timing parameter tphy_wrdata. Refer to PHY specification for 

BSS | RY OXOE correct value. Note, max supported value is 8. 

Unit: DRAM data clock cycles. 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 4 


: ReservedO 


dfi_tphy_wrlat 

Write latency 

Number of clocks from the write command to write data enable 

(dfi_wrdata_en). This corresponds to the DFItiming parameter 

tphy_wrlat. 

Refer to PHY specification for correct value. Note that, depending 

on the PHY, if using RDIMM/LRDIMM), it may be necessary to use 
5:0 |RW |0x02 the adjusted value of CL in the calculation of tphy_wrlat. This is 

to compensate for the extra cycle(s) of latency through the 

RDIMM/LRDIMM. 

For LPDDR4, dfi_tphy_wrlat>60 is not supported. 

Unit: DRAM data clock cycles; 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DFITMG1i1 FREQO 
Address: Operational Base + offset (0x0584) 


Perr Reset Value 


Reserved2 
31: 31:21] Rw | 0x000 Reserved Field: Yes 


dfixt_wrdata_delay 
Specifies the number of DFI clock cycles between when the 
dfi,wrdata_en signal is asserted and when the corresponding 
write data transfer is completed on the DRAM bus. 
This corresponds to the DFI timing parameter twrdata_delay. 
For LPDDRS, this should be set to "twck_delay + BL/n_max - 
BL/n_min" instead of twrdata_delay. twck_delay specifies the 
time from dfi_wck_en deassertion to when WCK transfer 
completes on the DRAM bus and is defined by the PHY 

207 TAARVA | Onp0 Refer to PHY specification for correct value. 
When TMGCFG.frequency_ratio is set to 0(1:2 Mode), divided the 
value by 2 and round it up to the next integer value. 
When TMGCFG.frequency_ratio is set to 1(1:4 Mode), divided the 
value by 4 and round it up to the next integer value. 
Unit: DFI clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 4 


‘ Reservedi 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_t_dram_clk_disable 

Specifies the number of DFI clock cycles from the assertion of the 

dfi_dram_clk_disable signal on the DFI until the clock to the 

DRAM memory devices, at the PHY-DRAM boundary, maintains a 

low value. If the DRAM clock and the memory clock are not phase 
12:8 |RW |0x04 aligned, this timing parameter must be rounded up to the next 

integer value. 

Unit: DFI clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode:Quasi-dynamic Group 4 


: ReservedO 


dfi_t_dram_clk_enable 

Specifies the number of DFI clock cycles from the de-assertion of 

the dfi_dram_clk_disable signal on the DFI untiltthe first valid 

rising edge of the clock to the DRAM memory,devices, at the PHY- 

DRAM boundary. If the DRAM clock and the memory clock are not 
4:0 |RW |0x04 phase aligned, this timing parameter.must be rounded up to the 

next integer value. 

Unit: DFI clock cycles. 

Value After Reset:0x4 

Volatile:true 

Programming Mode: Quasisdynamic Group 4 


DDRCTL_DFITMG2 FREQO 
Address: Operational Base + offset (0x0588) 


aiaaew foo RN 


loxooo = Resevet® NSF sisi 
ol: 31:22] Rw | ox000 ener sd Field: Yes 


dfi_twckgdelay 
Number.of DFI PHY clock cycles from dfi_wck_en is de-asserted 
to when the WCK transfer completes on th DRAM bus. 
Refer to,PHY. specification for correct value. 
2h TCI RW 0x00 Unit: ‘DFI PHY clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


Reservedi 


dfi_tphy_ rdcslat 

Number of DFI PHY clock cycles between when a read command 

is sent on the DFI control interface 

and when the associated dfi_rddata_cs signal is asserted. This 

corresponds to the DFI timing parameter tphy_rdcslat. 
LESS: OX0Z Refer to PHY specification for correct value. 

Unit: DRAM data clock cycles. 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


Pera 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_tphy_wrcslat 
Number of DFI PHY clock cycles between when a write command 
is sent on the DFI control interface and when the associated 
dfi_wrdata_cs signal is asserted. This corresponds to the DFI 
timing parameter tphy_wrcslat. 

Relea Refer to PHY specification for correct value. 
Unit: DRAM data clock cycles. 
Value After Reset:0x2 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DFITMG4 FREQO 
Address: Operational Base + offset (0x0590 


| Bit_|Attr| Reset Value 


dfi_twck_en_rd 

WCK Enable Read Timing. Defines the timing,from the CAS- 

WS_RD command to driving of the dfi_wck_en=ENABLED. 
31:24;RW Unit: WCK cycles 

Value After Reset:0x0 

Volatile:true 

Programming Mode: Quasi-dynamic Group 1, Group 4 


dfi_twck_en_wr 

WCK Enable Read Timing. Defines the timing from the CAS- 

WS_WR command to driving of the dfi_wck_en=ENABLED. 
23:16;}RW |0x00 Unit: WCK cycles 

Value After Reset:0x0 

Volatile:true 

Programming /Mode:Quasi-dynamic Group 1, 


dfi_twck_en_fs 
WCK Enable Fast Sync Timing. Defines the timing from the CAS- 
. WS_FS command to driving of the dfi_wck_en=ENABLED. 
doe: RA Ox0e Unit: WCK cycles 
Value, After-Reset: 0x0 
Prog ing Mode: Quasi-dynamic Group 1, Group 


dfi_tweck_dis 

WCK Off Timing. 

Defines the timing from the last command opportunity to the 

deassertion of dfi_wck_en and dfi_wck_toggle_en assuming that 
0x00 no command is being sent. 

Unit: WCK cycles 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL DFITMG5 FREQO 
Address: Operational Base + offset (0x0594) 
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| Bit |Attr|Reset Value| Ci@eescription 


dfi_twck_fast_toggle 

Defines the number of clock cycles between the dfi_wck_signal 

being driven to TOGGLE to when the dfi_wck_signal is driven to 

FAST_TOGGLE. 

This timing is only applicable when the WCK transitions from the 
31:24)RW slow to fast toggle. Otherwise, this timing parameter must be set 

to 0x0. 

Unit: WCK cycles 

Value After Reset:0x0 


Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 


dfi_twck_toggle 
WCK Toggle Enable Timing. Defines the timing from.dfi_wck en 
assertion to dfi_wck_toggle_en assertion. 
23:16|}RW |0x00 Unit: WCK cycles 
Value After Reset:0x0 
Volatile:true 
Programming Mode: Quasi-dynamic Group 


dfi_twck_toggle_cs 
Defines the number of clock cycles between a read or write 
command to when the dfi_wck cs Signal must be stable. 
15:8 |RW /|0x00 Unit: WCK cycles 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 
dfi_twck_toggle_post 
Defines the number of clock cycles after a read or write command 
data burst completion during which the WCK must remain in the 
: current toggle state. 
70. TRANS /OKO0 Unit: WCK cycles 
Value After Reset: 0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL DFILPTMGO FREQO 
Address: Operational Base + offset (Ox05A0) 


| Bit |Attr| Reset Value 


: Reserved2 
dake ox0e™" Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_lp_wakeup_dsm 
Indicates the value in DFI clock cycles to drive on 
dfi_lp_ctrl_wakeup and dfi_lp_data_wakeup signals when Deep 
Sleep Mode is entered. 
Determines the DFI's tlp_wakeup time: 
Ox00 - 1 cycle 
Ox01 - 2 cycles 
Ox02 - 4 cycles 
0x03 - 8 cycles 
0x04 - 16 cycles 
0x05 - 32 cycles 
0x06 - 64 cycles 
0x07 - 128 cycles 
0x08 - 256 cycles 
20:16;RW |0x00 0x09 - 512 cycles 
Ox0A - 1024 cycles 
OxOB - 2048 cycles 
OxO0C - 4096 cycles 
Ox0D - 8192 cycles 
OxOE - 16384 cycles 
OxOF - 32768 cycles 
0x10 - 65536 cycles 
0x11 - 131072 cycles 
0x12 - 262144 cycles 
0x13 - Unlimited 
This is only present forsdesigns supporting LPDDRS5 devices. 
Unit: DFI clock cycles. 
Value After Reset:0x0 
Programming Mode: Static 


: Reservedi 
Eee Reserved.Field: Yes 
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| Bit |Attr|ResetValue| —Ci@eescription 


dfi_lp_wakeup_sr 
Indicates the value in DFI clock cycles to drive on 
dfi_lp_ctrl_wakeup and dfi_lp_data_wakeup signals when Self 
Refresh mode is entered. 
Determines the DFI's tlp_wakeup time: 
0x00 - 1 cycle 
Ox01 - 2 cycles 
Ox02 - 4 cycles 
0x03 - 8 cycles 
0x04 - 16 cycles 
0x05 - 32 cycles 
0x06 - 64 cycles 
0x07 - 128 cycles 
0x08 - 256 cycles 
12:8 |RW |0x00 0x09 - 512 cycles 
Ox0A - 1024 cycles 
OxOB - 2048 cycles 
OxO0C - 4096 cycles 
Ox0D - 8192 cycles 
OxOE - 16384 cycles 
OxOF - 32768 cycles 
0x10 - 65536 cycles 
0x11 - 131072 cycles 
0x12 - 262144 cycles 
0x13 - Unlimited 
Note: This field can only,be)set to 0x01~0x0F for DDR5 SDRAM. 
Unit: DFI clock cycles. 
Value After Reset:0x0 
Programming Mode: Static 


; ReservedO 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_lp_wakeup_pd 
Indicates the value in DFI clock cycles to drive on 
dfi_lp_ctrl_wakeup and dfi_lp_data_wakeup signals when Power 
Down mode is entered. 
Determines the DFI's tlp_wakeup time: 
0x00 - 1 cycle 
Ox01 - 2 cycles 
Ox02 - 4 cycles 
0x03 - 8 cycles 
0x04 - 16 cycles 
0x05 - 32 cycles 
0x06 - 64 cycles 
0x07 - 128 cycles 
0x08 - 256 cycles 
4:0 |RW /0x00 0x09 - 512 cycles 
OxO0A - 1024 cycles 
OxOB - 2048 cycles 
OxO0C - 4096 cycles 
Ox0D - 8192 cycles 
OxOE - 16384 cycles 
OxOF - 32768 cycles 
0x10 - 65536 cycles 
0x11 - 131072 cycles 
0x12 - 262144 cycles 
0x13 - Unlimited 
Note: This field can only,be)set to 0x01~0x0F for DDR5 SDRAM. 
Unit: DFI clock cycles. 
Value After Reset:0x0 
Programming Mode: Static 


DDRCTL DFILPTMG1 FREQO 
Address: Operational Base + offset (0x05A4) 


ee Reset Value 


Reservedi 
oh s1:13| Rw | 0x00000 Reserved Field: Yes 


dfi,tlp_resp 
Setting in DFI clock cycles for DFI's tlp_resp time. 
Same value is used for both Power Down, Self Refresh, Deep 
Sleep Mode and Maximum Power Saving modes. 
cede elle Refer to PHY databook for recommended values 
Unit: DFI clock cycles. 
Value After Reset:0x7 
Programming Mode:Static 


: ReservedO 
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| Bit |Attr|ResetValue| Ci escription 


dfi_lp_wakeup_data 
Indicates the value in DFI clock cycles to drive on 
dfi_lp_data_wakeup signal when data bus is idle. 
Determines the DFI's tlp_wakeup time: 
0x00 - 1 cycle 
Ox01 - 2 cycles 
Ox02 - 4 cycles 
0x03 - 8 cycles 
0x04 - 16 cycles 
0x05 - 32 cycles 
0x06 - 64 cycles 
0x07 - 128 cycles 
0x08 - 256 cycles 
4:0 |RW /0x00 0x09 - 512 cycles 
Ox0A - 1024 cycles 
OxOB - 2048 cycles 
OxO0C - 4096 cycles 
Ox0D - 8192 cycles 
OxOE - 16384 cycles 
OxOF - 32768 cycles 
0x10 - 65536 cycles 
0x11 - 131072 cycles 
0x12 - 262144 cycles 
0x13 - Unlimited 
Unit: DFI clock cycles. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL DFIUPDTMGO FREQO 
Address: Operational Base + offset (Ox05A8 


Pets Reset Value 


loxoo = REE 
oe 31:26| Rw | x00 Reserved Field:Yes 


dfimt_ctrlup\max 

Specifies the maximum number of DFI clock cycles that the 

dfix.ctrlupd_req signal can assert. Lowest value to assign to this 
25:16}RW |0x040 variable is 0x40. 

Unit: DFI clock cycles. 

Value After Reset:0x40 

Programming Mode:Static 


. ReservedO 


dfi_t_ctrlup_min 

Specifies the minimum number of DFI clock cycles that the 

dfi_ctrlupd_req signal must be asserted. The DDRCTL expects the 

PHY to respond within this time. If the PHY does not respond, 
RW |0x003 the DDRCTL will de-assert dfi_ctrlupd_req after dfi_t_ctrlup_min 

+ 2 cycles. Lowest value to assign to this variable is Ox1. 

Unit: DFI clock cycles. 

Value After Reset:0x3 

Programming Mode:Static 


DDRCTL_DFIUPDTMG1 FREQO 
Address: Operational Base + offset (OxO05AC) 
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Reserved1 
aa 31:24] Rw | joxoo ——=fReserved Field:Yes 


dfi_t_ctrlupd_interval_min_x1024 

This is the minimum amount of time between DDRCTL initiated 

DFI update requests (which is executed whenever the DDRCTL is 

idle). Set this number higher to reduce the frequency of update 

requests, which can have a small impact on the latency of the 

first read request when the DDRCTL is idle. Minimum allowed 
23:16)RW |Ox01 value for this field is 1. 

Unit: Multiples of 1024 DFI clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at\the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x1 

Programming Mode:Static 


: ReservedO 


dfi_t_ctrlupd_interval_max_x1024 
This is the maximum amount of time,between DDRCTL initiated 
DFI update requests. This timer resets\with each update request; 
when the timer expires dfi_ctrlupd req isssent and traffic is 
blocked until the dfi_ctrlupd_ackx»is received. PHY can use this 
idle time to recalibrate the delay lines to the DLLs. The DFI 
controller update is also used,to reset PHY FIFO pointers in case 
of data capture errors. Updates»are required to maintain 
calibration over PVT, butfrequent updates may impact 

7:0 |RW |Ox01 performance. Minimum allowed value for this field is 1. 
Note: Value programmed for 
DFIUPD1.dfi_t.ctrlupd_interval_max_x1024 must be greater than 
DFIUPD1.dfi_t_ctrlupd_interval_min_x1024. 
Unit: Multiples of 1024 DFI clock cycles. 
Please«refer to "Note 1" from "Notes on Timing Registers" at the 
startiof “Register Descriptions" chapter for details on how to 
program this register field. 
Value,After Reset:0x1 
Programming Mode:Static 


DDRCTL DFIMSGTMGOFREQO 
Address: Operational*Base + offset (Ox05BO 


| Bit _|Attr| Reset Value 


: ReservedO 
in, saab Reserved Field: Yes 
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dfi_t_ctrlmsg_resp 
This is the maximum amount in DFI clock cycles between the 
assertion of the dfi{0/1} ctrimsg_req signal to the assertion of 
the dfi{0/1}_ctrlmsg_ack signal. If the PHY does not 
acknowledge the request within dfi_t_ctrlmsg_resp cycles, the 
PHY must not acknowledge the request at all. In this case, the 
controller should de-assert the corresponding 

Broa dfi{0/1}_ctrilmsg_req signal. 
The timing values might vary based on the frequency ratio and 
user must reprogram if there is any change in the frequency 
ratio. Refer to PHY databook for recommended values 
Unit: DFI clock cycles. 
Value After Reset:0x4 
Programming Mode:Static 


DDRCTL_RFSHSET1TMGO FREQO 
Address: Operational Base + offset (0x0600) 


| Bit |Attr| Reset Value, 


| escriptiong > 

t_refi_xi_sel 

Specifies whether RFSHSET1TMGO.t _refi_x1_x32 and 

RFSHSET1TMGO.refresh_to_xJ- x32,register values are x1 or x32. 

O - x32 register values are used, 

1- x1 register values are used. 

This applies only when per-bank refresh is enabled 

(RFSHMODO.per_bank_refresh=1); if per-bank refresh is not 

enabled, the x32 register. values are used and this register field is 
31 RW {0x0 ignored. 

This register field does*not exist for configurations which do not 

support LPDDR4/5. For such configurations, the value of this 

register field can’be assumed to be O, so that 

RFSHSETATMGO.t_refi_x1_x32 and 

RFSHSET1TMGO.refresh_to_x1_x32 are interpreted as x32 

register fields 

Value After Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


; Reserved2 
es Reserved Field: Yes 


refresh_margin 
Threshold value in number of DRAM clock cycles before the 
critical refresh or page timer expires. A critical refresh is to be 
issued before this threshold is reached. It is recommended that 
this not be changed from the default value, currently shown as 
Ox2. It must always be less than internally used t_refi/32. 
Note that internally used t_refi is equal to 

27:24|RW |0x2 RFSHSET1TMGO.t_refi_x1_x32 * 32 if 
RFSHSET1TMGO.t_refi_x1_sel = 0. If 
RFSHSET1TMGO.t_refi_x1_sel = 1, internally used t_refi is equal 
to RFSHSET1TMGO.t_refi_x1_x32. Note that, internally used 
t_refi may be divided by four if derating or TCR is enabled. 
Unit: Multiples of 32 DRAM clock cycles. 
Value After Reset:0x2 
Programming Mode:Dynamic - Refresh Related 


; Reservedi 
ee Reserved Field: Yes 
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refresh_to_x1_x32 

If the refresh timer has expired at least once (i.e. >tREFI period 

elapses, and there are postponed refreshes), then a speculative 

refresh may be performed. A speculative refresh is a refresh 

performed at a time when refresh would be useful. When there 

are no transactions pending in the CAM for a period of time 

determined by this RFSHSET1TMGO.refresh_to_x1_x32 and the 

refresh timer has expired at least once since the last refresh, 

then a speculative refresh is performed. Speculative refreshes 

continues successively until there are no refreshes pending or 

until new reads or writes are issued to the DDRCTL. 

This is also used for non speculative refresh when LPDDR per- 

bank refresh (REFpb) or DDR5 same-bank refresh (REFsb) is 

enabled. The controller observes the period of time determined 
21:16;RW |0x10 by this for each bank, and a priority of bank address is 

determined. 

For non-DDR5, this should be programmed to. tREFI based value 

in controller's current refresh mode. 

For DDR5, this should be always programmed)to tREFI1 based 

value even in FGR mode. The controller calculates this according 

to current refresh mode. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions".chapter for details on how to 

program this register field: 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles,or multiples of 32 DRAM clock cycles, 

depending on RESHSET1TMGO.t_refi_x1_sel. 

Value After Reset:0x10 

Programming Mode:Dynamic - Refresh Related 


: ReservedO 
pees Reserved, Field: Yes 
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t_refi_x1_x32 

Average time interval between refreshes per rank (Specification: 

7.8us for DDR4, 3.9us for DDR5. See JEDEC specification for 

LPDDR4). 

set this register to RoundDown(tREFI/tCk) 

if RFSHSET1TMGO.t_refi_xi_sel = 0, divide the above result by 

32 and round down. 

For LPDDR controller: 

if using all-bank refreshes (RFSHMODO.per_bank_refresh = 0), 

use tREFlab in the above calculations 

if using per-bank refreshes (RFSHMODO.per_bank_refresh =,1), 

use tREFIpb in the above calculations 

For DDR controller, tREFI value is different depending on FGR 

mode. 

In DDR4 mode, if using FGR 1x mode (RFSHMOD}?2.fgr_mode = 

000), use tREFI1 in the above calculations 

In DDR4 mode, if using FGR 2x mode (RFSHMOD1sfgr_mode = 

001), use tREFI2 in the above calculations 

In DDR4 mode, if using FGR 4x mode (RFSHMOD1.fgr_mode = 

010), use tREFI4 in the above calculations 

In DDR5 mode, always use tREFI1 in thepabove calculations 
11:0 |RW |0x062 Note that: 

RFSHSET1TMGO.t_refi_x1_x32,must be greater than Ox1. 

if RFSHSETITMGO.t_refi_x14sel == 1, 

RFSHSET1TMGO.t_refi_x1_x32)must be greater than 

RFSHSET1TMG1.t_rfesmin 

if RFSHSET1TMGO.t_refi_x1_sel == 0, 

RFSHSET1TMGO.t_refimx1_x32 * 32 must be greater than 

RFSHSET1TMG1.t_rfc) min 

In non-DDR4 or DDR4 Fixed 1x mode: 

RFSHSET1ITMGO.t_refi_x1_x32 must be less than or equal to 

OxFFE. 

In DDR4\Fixed 2x mode: RFSHSET1TMGO.t_refi_x1_x32 must be 

less than onequal to 0x7FF. 

In DDR4 Fixed 4x mode: RFSHSET1TMGO.t_refi_x1_x32 must be 

less than or equal to Ox3FF. 

Unit: DRAM clock cycles or multiples of 32 DRAM clock cycles, 

depending on RFSHSET1TMGO.t_refi_x1_sel. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x62 

Programming Mode:Dynamic - Refresh Related 


DDRCTL_RFSHSETITMG1 FREQO 
Address: Operational Base + offset (0x0604) 


| Bit |Attr|/ResetValue| Ci eescription = 


F ReservedO 
31:12|RW [ox00000 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


t_rfc_min 
tRFC (min): Minimum time from refresh to refresh or activate. 
t_rfc_min must be set to RoundUp(tRFCmin/tCk). 
In LPDDR controller: 
if using all-bank refreshes, the tRFCmin value in the above 
equations is equal to tRFCab 
if using per-bank refreshes, the tRFCmin value in the above 
equations is equal to tRFCpb 

pie De [RIOAOES In DDR4/DDR5 mode, the tRFCmin value in the above equations 
is different depending on the refresh mode (fixed 1X,2X,4X) and 
the device density. The user must program the appropriate value 
from the spec based on the 'fgr_mode' and the device density 
that is used. 
Unit: DRAM clock cycles. 
Value After Reset:0x8c 
Programming Mode:Dynamic - Refresh Related 


DDRCTL RFSHSET1ITMG2 FREQO 
Address: Operational Base + offset (0x0608 


| Bit _|Attr| Reset Value 


t_pbr2act 
Time from REFpb to activate command to different bank than 
; REFpb. 
BL ee TRVL OARE LPDDRS: tpbr2act 
Value After Reset:0x8c 
Programming Mode:Dynamic - Refresh Related 


t_pbr2pbr 

LPDDR4: tpbR2pbR 

Per-bank Refresh to Per-bank refresh different bank Time. 

Program this to RoundUp(tpbR2pbR/tCk). 

The tpbR2pbR value in the above equations is different depending 
23:16|RW |0x8c on thecdevice density. The user must program the appropriate 

value,from.the spec. 

Register. is valid only in LPDDR4 per bank refresh mode 

(RFSHMODO.per_bank_refresh == 1). 

Value After Reset:0x8c 

Programming Mode:Dynamic - Refresh Related 


bt 
Oxo bt Field:Yes 


DDRCTL_RFSHSETITMG4 FREQO 
Address: Operational Base + offset (0x0610) 


| Bit’ |Attr| Reset Value, 


Pe —i—“‘é‘é#éOScription 
‘ Reservedi 
31 Reserved Field: Yes 
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refresh_timeri_start_value_x32 
Refresh timer start for rank 1 (only present in multi-rank 
configurations). This is useful in staggering the refreshes to 
multiple ranks to help traffic to proceed. This is explained in 
Refresh Controls section of architecture chapter. 
FOR PERFORMANCE ONLY. 

27 LOI RW |} Ox008 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x0 
Programming Mode:Dynamic - Refresh Related 


eae ne: < o Zag 


Resenedredtes NS ~ timer0. start_value_x32 
Refresh timer start for rank 0 (only present in multi-rank 
configurations). This is useful in staggering the refreshes to 
multiple ranks to help traffic to proceedwThis is\explained in 
Refresh Controls section of architecture chapter. 
FOR PERFORMANCE ONLY. 

BeOS RW /OK000 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from."Notes on Timing Registers" at the 
start of "Register Descriptions"»chapter for details on how to 
program this register field: 
Value After Reset:0x0 
Programming Mode:Dynamic - Refresh Related 


DDRCTL ZQSET1TMGO FREQO 
Address: Operational Base + offset (0x0800 


ret Reset Value 


loxoo —_—fReservegs 
Bt; 31:26| pw | oxo0 Reserved Field:Yes 


t_zq shortgnop 

tZQCS for DD4, tZQLAT for DDR5/LPDDR4/LPDDR5: Number of 

DRAM)» clock cycles of NOP required after a ZQCS (ZQ calibration 
25:16]RW |0x040 short)/MPC(ZQ Latch) command is issued to SDRAM. 

Unit: DRAM clock cycles. 

Value After Reset:0x40 

Programming Mode:Static 


; ReservedO 


t_zq_long_ nop 

tZQoper for DDR4, tZQCAL for DDR5/LPDDR4/LPDDR5: Number 

of DRAM clock cycles of NOP required after a ZQCL (ZQ 

calibration long)/MPC(ZQ Start) command is issued to SDRAM. If 
13:0 |RW |/0x0200 using LPDDRS, this register needs to be programmed to tZQCAL 

+ 10 cycles. 

Unit: DRAM clock cycles. 

Value After Reset:0x200 

Programming Mode:Static 


DDRCTL_ZOQSETITMG1 FREQO 
Address: Operational Base + offset (0x0804) 
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ReservedO 
on 31:39] Rw | oe deen Field:Yes 


t_zq_reset_nop 

tZQReset: Number of DRAM clock cycles of NOP required after a 

ZQReset (ZQ calibration Reset) command is issued to SDRAM. 
aa a eae Unit: DRAM clock cycles. 

Value After Reset:0x20 

Programming Mode:Static 


t_zq_short_interval_x1024 
Average interval to wait between automatically issuing ZQCS (ZQ 
calibration short)/MPC(ZQ calibration) commands to 
DDR4/LPDDR4 devices. 
Meaningless, if ZQCTLO.dis_auto_zq=1. 

19:0 |RW |0x00100 Unit: Multiples of 1024 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on*how to 
program this register field. 
Value After Reset:0x100 
Programming Mode:Static 


DDRCTL DQSOSCCTLO FREQO 
Address: Operational Base + offset (OxOA80 


staal [ooo 


joxoooo «Reserved? 
31: 31:16 Rw | 0x0000 | Reserved Field: Yes 


dqsosc_interval 

DQS Oscillator interval, specifies the time between two DQS 

oscillator sequences. Minimum programmable value is 1. The 
15:4 |RW |0x007 value can be changed while DQSOSCCTLO.dqsosc_enable=0 

Unit: DFI clock cyéles 

Value After,Reset:0x7 

Prog ing Mode:Dynamic 


Reserved? 


dqsose_interval_unit 
DQS/WCK Oscillator Interval unit. Specifies the unit for counting 
DQS oscillator interval.The value can be changed while 
DQSOSCCTLO.dqsosc_enable=0 
2 RN OME 1: x2K DFI clock cycles 
0: x32K DFI clock cycles 
Value After Reset:0x0 
Programming Mode:Dynamic 


ReservedO 


dqsosc_enable 
DQS/WCK Oscillator Enable 
1: Enable DQS Oscillator 

po hl a 0: Disable DQS Oscillator 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_ DERATEINT FREQO 


Address: Operational Base + offset (OxOBO0) 
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| Bit |Attr|ResetValue| Ci@eescription 


mr4_read_interval 
Interval between two MR4 reads, used to derate the timing 
parameters. 
This register must not be set to zero. 
oe. nue Oxpoeoveee Unit: DRAM clock cycles. 
Value After Reset:0x800000 
Volatile:true 
Programming Mode:Static 


DDRCTL_DERATEVALO FREQO 
Address: Operational Base + offset a oo a > 


| Bit |Attr| Reset Value, 


SS _turcd 

Derated value for tRCD. 

For LPDDR4, the required period with derating is t2CD,+ 1.875ns 

For LPDDRS5, the required period with derating istRCD + TBD ns 
31:24/RW 10x05 ee parameter must be rounded up to,the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile: true 

Programming Mode: Quasi-dynamic Group 

derated_t_ras_min 

Derated value for tRAS. 

For LPDDR4, the required period with derating is tRAS + 1.875ns 

For LPDDRS5, the required, period with derating is tRAS + TBD ns 
23:16/RW. loxof eee parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After ResetrOxf 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


MMe.  ~ «| 1 


Reseeg ete 

Derated value for tRP. 

For LPDDR4, the required period with derating is tRP + 1.875ns 

For LPDDR5, the required period with derating is tRP + TBD ns 
14:8 IRw loxo5 eeu parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, 


: ReservedO 
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| Bit |Attr|ResetValue| Ci@eescription 


derated_t_rrd 

Derated value for tRRD. 

For LPDDR4, the required period with derating is tRRD + 1.875ns 

For LPDDRS5, the required period with derating is tRRD + TBD ns 
5:0 IRw loxo4 et parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile:true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DERATEVAL1 FREQO 
Address: Operational Base + offset (OxOB08 


ay Reset Value 


joxo0o000 _fReserved® 
31:8 |Rwe (0x000000 Reserved Field: Yes 


derated_t_rc 

Derated value for tRC. 

For LPDDR4, the required period with, derating is tRC + 3.75ns 
For LPDDRS, the required period with derating is tRC + TBD ns 
This timing parameter must be rounded up to the next integer 
value. 

Unit: DRAM clock cycles. 

Value After Reset:0x14 

Volatile:true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


RW |0x14 


DDRCTL HWLPTMGO FREQO 
Address: Operational Base + offset (OxOB80) 


Perr Reset Value 


eo: EN  ——“‘CSsSC—sSCS 
31: 31:28] Rw | oxo Reserved Reeves Yes 


hw_Ipy idlesx32 

Hardware idle period. The cactive_ddrc output is driven low if the 

DDRCicommand channel is idle for hw_Ip_idle * 32 cycles if not 

in INIT or DPD/MPSM operating_mode. The DDRC command 

channel is considered idle when there are no HIF commands 

outstanding. The hardware idle function is disabled when 

hw_lIp_idle_x32=0. hw_Ip_idle_x32=1 is an illegal value when 

the controller is in 1:2 mode. hw_lIp_idle_x32=1/2/3 are illegal 
27:16|/RW_|.0x000 values when the controller is in 1:4 mode. 

FOR PERFORMANCE ONLY. 

Unit: Multiples of 32 DRAM clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Static 


: ReservedO 
Ox8009 Reserved Field: Yes 


DDRCTL_SCHEDTMGO FREQO 


Address: Operational Base + offset (Ox0COO) 
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ReservedO 
3h 31:15| Rw | 0x00000 Reserved Field: Yes 


rdwr_idle_gap 
When the preferred transaction store is empty for these many 
clock cycles, switch to the alternate transaction store if it is non- 
empty. 
The read transaction store (both high and low priority) is the 
default preferred transaction store and the write transaction store 
is the alternative store. 

14:8 |RW |/0x00 When prefer write over read is set this is reversed. 
0x0 is a legal value for this register. When set to 0x0, the 
transaction store switching will happen immediately when the 
switching conditions become true. 
FOR PERFORMANCE ONLY. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Programming Mode:Static 


pageclose_timer 
This field works in conjunction with SCHED. pageclose. 
It only has meaning if SCHED.pageclose==1. 
If SCHED.pageclose==1 and pageclose_timer==0, then an auto- 
precharge may be scheduled for last read 
or write command in the CAM with @ bank and page hit. 
Note, sometimes an explicit precharge is scheduled instead of the 
auto-precharge. See SCHED.pageclose for details of when this 
may happen. 
If SCHED.pageclose==1 and pageclose_timer>0, then an auto- 
precharge is not scheduled for last read 

rw loxoo or write command inthe CAM with a bank and page hit. 
Instead, a timer issstarted, with pageclose_timer as the initial 
value. 
There is a timer on a per bank basis. 
The timer.decrements unless the next read or write in the CAM to 
a-bankiis a page hit. 
It gets reset to pageclose_timer value if the next read or write in 
the CAM to a bank is a page hit. 
Once the timer has reached zero, an explicit precharge will be 
attempted to be scheduled. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL PERFHPRi FREQO 
Address: Operational Base + offset (Ox0C80) 


| Bit |Attr|Reset Value| Ci eescription 


hpr_xact_run_length 
Number of transactions that are serviced once the HPR queue 
goes critical is the smaller of: 
(a) This number 
: (b) Number of transactions available. 

parece RW: | OXO! Unit: Transaction. 
FOR PERFORMANCE ONLY. 
Value After Reset: Oxf 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 
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ReservedO 
23:16| = Rw | exoo: _perene Field: Yes 


hpr_max_starve 

Number of DRAM clocks that the HPR queue can be starved 

before it goes critical. The minimum valid functional value for this 

register is Ox1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x0001 disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset:0x1 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL_PERFLPR1i FREQO 
Address: Operational Base + offset (Ox0C84) 


| Bit |Attr/ResetValue| Ci escription 


lpr_xact_run_length 
Number of transactions that are servicedyonce the LPR queue 
goes critical is the smaller of: 
(a) This number 
. (b) Number of transactions available. 

SEea BW OKO Unit: Transaction. 
FOR PERFORMANCE ONLY, 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 3 


: ReservedO 


lpr_max “starve 

Number,of,DRAM clocks that the LPR queue can be starved before 

it goes critical. The minimum valid functional value for this 

register is.0x1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x007f disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset: 0x7f 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL, PERFWR1_ FREQO 
Address: Operational Base + offset (Ox0C88 


| Bit _|Attr| Reset Value 


w_xXact_run_length 
Number of transactions that are serviced once the WR queue 
goes critical is the smaller of: 
(a) This number 
: (b) Number of transactions available. 

pteea ext Unit: Transaction. 
FOR PERFORMANCE ONLY. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 
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ReservedO 
23:16| = Rw | joxoo ———fReserved Field: Yes 


w_max_starve 

Number of DRAM clocks that the WR queue can be starved before 

it goes critical. The minimum valid functional value for this 

register is Ox1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x007f disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset: 0x7f 

Volatile:true 

Programming Mode:Quasi-dynamic Group 3 


DDRCTL TMGCFG FREQO 
Address: Operational Base + offset (OxODOO) 


stole [wooo SRR ON 


joxoooo0a [Reserved 
31: 31:19] Rw | (0x000000 | Reserved Field: Yes 


dfi_freq_fsp 

Rw lox0 This register value propergates to dfi_freq_fsp pin directly. 
Value After Reset:0x0 
Programming Mode:Dynamic 


. ReservedO 


frequency_ratio 
Selects the Frequency. Ratio 
For DDR4/DDR5/LPDDR4: 
0: 1:2 Mode 
1: 1:4 Mode 
BMY ORG For LPDDRS: 
0: 4:1:2 Mode 
1: 1:1:4 Mode 
Value After Reset:0x0 
Programming Mode:Quasi-dynamic Group 2 


DDRCTL_ RANKTMGO FREQO 
Address: Operational Base + offset (OxO0D04) 


| Bit |Attr| Reset Value 


. ReservedO 
31:16|RW_|ox0000 Reserved Field: Yes 
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diff_rank_wr_gap 

Only present for multi-rank configurations. 

Indicates the number of clocks of gap in data responses when 
performing consecutive writes to different ranks. 

This is used to switch the delays in the PHY to match the rank 
requirements. 

This value must consider both PHY requirement and ODT 
requirement. 

PHY requirement: 

tphy_wrcsgap (see PHY databook for value of tphy_wrcsgap) 
If CRC feature is enabled, must be increased by 1. 

If write preamble is set to 2tCK(DDR4 only), must be increased 
by 1. 

Write preamble is always set to 2tCK for LPDDR4, refer tosPHY 
databook to see if this is already factored into tphy_wrcsgap 
value or if it needs to be increased by 1. 

If write postamble is set to 1.5tCK(LPDDR4 only), must be 
increased by 1. 

ODT requirement: 

15:8 |RW |0x06 The value programmed in this registerstakes care of the ODT 
switch off timing requirement. when switching ranks during writes. 
For LPDDR4, with DQ ODT enabled, diff_rank_wr_gap must be a 
minimum of ODTLoff - ODTLon,- BL/2 + 1 
For other cases, diff_rankgwr_gap must be a minimum of 
ODTCFG.wr_odt_hold - BL/2 
Program this to the larger of. PHY requirement or ODT 
requirement. 

After PHY has/completed training the value programmed may 
need to be increased. Refer to relevant PHY documentation. 
Note that, if using,DDR4-LRDIMM, refer to TWRWR timing 
requirements in JEDEC DDR4 Data Buffer (DDR4DB01) 
Specification. 

For LPDDR5, Please set to "JEDEC formula + tphy_wckcsgap + 
board delay.’ 

Please see PHY databook for the value of tphy_wckcsgap 
Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2 
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diff_rank_rd_gap 

Only present for multi-rank configurations. 

Indicates the number of clocks of gap in data responses when 

performing consecutive reads to different ranks. 

This is used to switch the delays in the PHY to match the rank 

requirements. 

This value must consider both PHY requirement and ODT 

requirement. 

PHY requirement: 

tphy_rdcsgap (see PHY databook for value of tphy_rdcsgap) 

ODT requirement: 

The value programmed in this register takes care of the ODT 

switch off timing requirement when switching ranks during reads: 
7:0 |RW |0x06 Program this to the larger of PHY requirement or ODT 

requirement. 

After PHY has completed training the value programmed may 

need to be increased. Refer to relevant PHY documentation. 

Note that, if using DDR4-LRDIMM, refer to TRDRD timing 

requirements in JEDEC DDR4 Data Buffer(¢DDR4DB01) 

Specification. 

For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 

board delay" 

Please see PHY databook for the value of tphy_wckcsgap 

Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2 


DDRCTL RANKTMG1 FREQO 
Address: Operational Base + offset (OxOD08 


Per Reset Value 


joxoo00 «Reserved 
31: 31:16 Rw | 0x0000 Reserved»Field: Yes 


rd2wr_dr 
Minimum time from read command to write command for 
different rank. Includes time for bus turnaround, recovery times, 
and all per-bank, per-rank, and global constraints. 
The value must be larger than or equal to the value of 
DRAMSET1TMG2.rd2wr. 

15:8 |RW |OxOf For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 
board delay" 
Please see PHY databook for the value of tphy_wckcsgap 
Unit: DRAM clock cycles 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 
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wr2rd_dr 

Minimum time from write command to read command for 

different rank. Includes time for bus turnaround, recovery times, 

and all per-bank, per-rank, and global constraints. 

For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 
7:0 |RW |OxOf board delay" 

Please see PHY databook for the value of tphy_wckcsgap 

Unit: DRAM clock cycles 

Value After Reset: Oxf 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group,4 


DDRCTL PWRIMG FREQO 
Address: Operational Base + offset (OxODOC) 


Peat Reset Value 


0" eae OC 
oul 31:26| Rw | x00 eens. ee Field:Yes 


selfref_to_x32 
After this many clocks of the DDRC command channel being idle 
the DDRCTL automatically puts the-SDRAM into Self Refresh. 
The DDRC command channels considered idle when there are no 
HIF commands outstanding. This must be enabled in the 
PWRCTL.selfref_en. 
FOR PERFORMANCE ONLY, 

EO AO RE ORG S0 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Notes1" from "Notes on Timing Registers" at the 
start of "Register’Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x40 
Volatile: true 
Programming Mode:Quasi-dynamic Group 4 


‘ ReservedO 
eee Reserved Field: Yes 


powerdown $to_x32 
After this many clocks of the DDRC command channel being idle 
the DDRCTL automatically puts the SDRAM into power-down. The 
DDRC command channel is considered idle when there are no HIF 
commands outstanding. This must be enabled in the 
PWRCTL.powerdown_en. 

Rw lox10 FOR PERFORMANCE ONLY. 
Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x10 
Volatile:true 
Programming Mode: Quasi-dynamic Group 4 


DDRCTL MSTRO 
Address: Operational Base + offset (0x10000 


| Bit_|Attr| Reset Value 


; Reserved5 
Mace Reserved Field: Yes 
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active_ranks 
Only present for multi-rank configurations. 
Each bit represents one rank. For two-rank configurations, only 
bits[25:24] are present. 
1 - populated 
0 - unpopulated 
LSB is the lowest rank number. 
For 2 ranks following combinations are legal: 
01 - One rank 
11 - Two ranks 
25:24)RW |0x3 Others - Reserved. 
For 4 ranks following combinations are legal: 
0001 - One rank 
0011 - Two ranks 
0101 - Two ranks are populated in RankO and Rank2 (DDR5 
Only). 
1111 - Four ranks 
Note: the four rank populated config 4'b0101 can only be 
supported with heterogenous rank support enable. 
Value After Reset:0x3 
Programming Mode:Static 


; Reserved4 
its Reserved Field: Yes 


burst_rdwr 
SDRAM burst length used: 
00100 - Burst lengthyof'8 
01000 - Burst length of 16 
All other values are reserved. 
20:16/RW |0x04 This controls the burst size used to access the SDRAM. This must 
match the burst length mode register setting in the SDRAM. 
For DDR4,,this must be set to 0x00100 (BL8). 
For, LPBDR4/LPDDR5/DDRS, this must be set to 0x01000 (BL16). 
Value After Reset: 0x4 
Programming Mode:Static 


: Reserved3 
as Reserved Field: Yes 


data_bus_width 
Selects proportion of DQ bus width that is used by the SDRAM 
00 - Full DQ bus width to SDRAM 
01 - Half DQ bus width to SDRAM 
10 - Quarter DQ bus width to SDRAM 
11 - Reserved. 

13:142)RW|0x0 Note that half bus width mode is only supported when the SDRAM 
bus width is a multiple of 16, and quarter bus width mode is only 
supported when the SDRAM bus width is a multiple of 32 and the 
configuration parameter MEMC_QBUS_SUPPORT is set. Bus width 
refers to DQ bus width (excluding any ECC width). 
Value After Reset:0x0 
Programming Mode:Static 


. Reserved2 
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Ipddr5 
Select LPDDR5 SDRAM 
1 - LPDDR5 SDRAM device in use. 
3 Rw lox0 0 - non-LPDDRS5 device in use 
Present only in designs configured to support LPDDR5 SDRAM 
memories. 
Value After Reset:0x0 
Programming Mode: Static 


Reserved1 


Ipddr4 
Select LPDDR4 SDRAM 
1 - LPDDR4 SDRAM device in use. 
1 Rw oxo 0 - non-LPDDR4 device in use 
Present only in designs configured to support LPDDR4 SDRAM 
memories. 
Value After Reset:0x0 
Programming Mode: Static 


ReservedO 


DDRCTL MSTR2 
Address: Operational Base + offset (0x10008 


i Reset Value 


}oxo0000000 |Reserved® 
31:2 |aw (000000000 Reserved Field: Yes 


target_frequency 

This field specifies the target frequency. 

O - Frequency 0/Normal 

1 - Frequency 1/FREQ1 

2 - Frequency 2/FREQ2 

3 -eFrequency 3/FREQ3 

All other values are reserved. 

Note: Ifthe target frequency can be changed through Hardware 
Low Power Interface only, this field is not needed. 
Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2 


DDRCTL_MSTR4 
Address: Operational Base + offset (0x10010) 


si rw fovooo00000 Se 


Jox00000000 /Reserved 
3xft Jaw | (000000000 | Reserved Field: Yes 


wck_on 
WCK always ON mode 
0: WCK Always On mode disabled 


1: WCK Always On mode enabled 

In case of multi-rank system, the controller issues CAS-WS_FS to 
all ranks to sets DRAM in sync state simultaneously. 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2 


DDRCTL_STAT 
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Address: Operational Base + offset (0x10014 


Pech Reset Value 


joxoooo «Reserved 
31:17] = Rw | ‘ox0000 Reserved Field:Yes 


selfref_cam_not_empty 

Self refresh with CAMs not empty. 

Set to 1 when Self Refresh is entered but CAMs are not drained. 
Cleared after exiting Self Refresh. 

Value After Reset:0x0 

Programming Mode:Static 


Reserved2 


selfref_state 
Self refresh state. This indicates self refresh or self refresh power 
down state or Deep Sleep Mode (LPDDRS only): 
This register is used for frequency change and MRR/MRW access 
during self refresh. 
000 - SDRAM is not in Self Refresh. 
pele RO" 0X 001 - Self refresh 1 
010 - Self refresh power down 
011 - Self refresh 2 
100 - Deep Sleep Mode (LPDDR5 only) 
Value After Reset:0x0 
Programming Mode:Static 


: Reservedi 


selfref_type 
Flags if Self Refresh (except LPDDR4/5) or SR-Powerdown 
(LPDDR4/5) is entered and if it was under Automatic Self Refresh 
control only or not. 
00 - SDRAM is notin Self Refresh (except LPDDR4/5) or SR- 
Powerdown, (LPDDR4/5). If CA parity retry is enabled by 
RETRYCTLO.capar_retry_enable, this also indicates SRE command 
is stilhin parity error window or retry is in-progress. 
14, SDRAM» is in Self Refresh (except LPDDR4/5) or SR- 
Powerdown (LPDDR4/5), which was caused by Automatic Self 
Refresh only. If retry is enabled, this guarantees SRE command is 
executed correctly without parity error. 
10 - SDRAM is in Self Refresh (except LPDDR4/5) or SR- 
5:4 0x0 Powerdown (LPDDR4/5), which was not caused solely under 

; Automatic Self Refresh control. It could have been caused by 
Hardware Low Power Interface and/or Software 
(PWRCTL.selfref_sw). If retry is enabled, this guarantees SRE 
command is executed correctly without parity error. 
01 - SDRAM is in Self Refresh, which was caused by PHY Master 
Request. 
For LPDDR54 and DDR4, only bit[5:4] are used. 
For DDRS, self-refresh per rank control is supported. 
bit[5:4]  - rank O selfref_type 
bit[7:6] - rank 1 selfref_type 
bit[9:8] - rank 2 selfref_type 
bit[11:10] - rank 3 selfref_type 
Value After Reset:0x0 
Programming Mode:Static 


ReservedO 
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operating_mode 
Operating mode. 
DDR4/DDRS5 designs: 
000 - Init 
001 - Normal 
010 - Power-down = _ (For DDR4, this means all ranks are in 
power-down state. For DDR5, this means at least one rank is in 
power-down state, check powerdown_state for details) 
2:0 0x0 011 - Self refresh (For DDR4/DDRS5, this means all ranks are in 
: self refresh state, check selfref_type for details) 
1XX - Maximum Power Saving Mode (For DDR4 only) 
LPDDR4/LPDDRS5designs: 
000 - Init 
001 - Normal 
010 - Power-down 
011 - Self refresh / Self refresh power-down 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL MRCTRLO 
Address: Operational Base + offset (0x10080) 


| Bit _|Attr| Reset Value 


mr_wr 

Setting this register bit to:1 triggers a mode register read or write 
operation. 

When the MR operation ‘is complete, the DDRCTL automatically 
clears this bit. 

31 Rw lox0 The other register fields*of this register must be written in a 
separate APB transaction, before setting this mr_wr bit. It is 
recommended NOF to set this signal if in Init, Deep power-down 
or MPSM,operating modes. 

Value After Reset:0x0 
Testable:readOnly 
Prog ing Mode:Dynamic 


‘ Reserved3 
20? Reserved Field: Yes 


mrr_done_clr 

If this bit is set, mrr_done will be cleared by the controller. 
24 RW {0x0 Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


: Reserved2 
231 Reserved Field: Yes 
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mr_addr 
Address of the mode register that is to be written to. 
0000 - MRO 
0001 - MR1i 
0010 - MR2 
0011 - MR3 
0100 - MR4 
0101 - MR5 
0110 - MR6 
0111 - MR7 
This signal is also used for writing to control words of the register 
15:12/RW loxo chip on RDIMMs/LRDIMMs. In that case, it correspondsyto the 
: bank address bits sent to the RDIMM/LRDIMM. 
In case of DDR4, the bit[3:2] corresponds to the bank group bits. 
Therefore, the bit[3] as well as the bit[2:0] must be setto an 
appropriate value which is considered both the Address Mirroring 
of UDIMMs/RDIMMs/LRDIMMs and the Output Inversion of 
RDIMMs/LRDIMMs. 
Don't Care for LPDDR4/5 (see MRCTRL1.mr_data for mode 
register addressing in LPDDR4/5). 
Don't Care for DDR5 (see CMDCTL.cmd_ctrl for MRW/MRR access 
in DDRS). 
Value After Reset:0x0 
Programming Mode:Dynamic 


: Reservedi 


mr_rank 
Controls which rank is‘accessed by MRCTRLO.mr_wr. Normally, it 
is desired to access all ranks, so all bits must be set to 1. 
However, for multi=fank UDIMMs/RDIMMs/LRDIMMs which 
implement address mirroring, it may be necessary to access 
ranks individually. 
Examples, (assume DDRCTL is configured for 4 ranks): 
5:4 |RW |0x3 Oxd,- select,rank O only 
0x2 -)select rank 1 only 
Ox5 - select ranks O and 2 
OxA - select ranks 1 and 3 
OxF - select ranks 0, 1, 2 and 3 
Don't Care for DDRS. 
Value After Reset:0x3 
Programming Mode:Dynamic 
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sw_init_int 
Indicates whether Software intervention is allowed via 
MRCTRLO/MRCTRL1 before automatic SDRAM initialization routine 
or not. 
For DDR4, this bit can be used to initialize the DDR4 RCD (MR7) 
before automatic SDRAM initialization. 
For LPDDR4/5, this bit can be used to program additional mode 
registers before automatic SDRAM initialization if necessary. 

3 Rw lox0 In LPDDR4 dual channel mode, note that this must be 
programmed to both channels beforehand. 
Note that this must be cleared to 0 after completing Software 
operation. Otherwise, SDRAM initialization routine will not re- 
start. 
0 - Software intervention is not allowed 
1 - Software intervention is allowed 
Don't Care for DDRS. 
Value After Reset:0x0 
Programming Mode:Dynamic 


: ReservedO 


mr_type 
Indicates whether the mode register operation is read or write. 
0 - Write 
RW {0x0 1 - Read 
Only used for LPDDR4/LPDDR5/DDR4. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL MRCTRL1 
Address: Operational Base + offset (0x10084) 


Perit Reset Value 


ReservedO 
fee 31:1g| Rw | 0x0000 Reserved Field: Yes 


mradata 
Mode register write data for DDR4 mode. 
For.LPDDR4/5, MRCTRL1[15:0] are interpreted as 
[25:8] MR Address 
[7:0] MR data for writes, don't care for read 
17:0 |RW |0x00000 This is 18-bit wide in configurations with DDR4 support and 16- 
bits for the LPDDR5/4 controller. 
Don't Care for DDR5 (see CMDCTL.cmd_ctrl for MRW access in 
DDRS). 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_MRSTAT 
Address: Operational Base + offset (0x10090) 


| Bit |Attr|/ResetValue| Ci eescription 


. Reservedi 
aus OR0E00 Reserved Field: Yes 
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This signal goes high when the controller received MRR data 
16 0x0 which is triggered by MRCTRLO.mr_wr. 

This signal is cleared by mrr_done_clr 

Value After Reset:0x0 

Programming Mode:Dynamic 


: ReservedO 
Ox0000 Reserved Field: Yes 


mr_wr_busy 

The SoC core may initiate a MR write operation only if this,signal 

is low. This signal goes high in the clock after the DDRCTL 

accepts the MRW/MRR request. It goes low when the MRW/MRR 

command is issued to the SDRAM. It is recommended not to 
0x0 oe MRW/MRR commands when 'MRSTAT.mrwr_ busy’ is 

igh. 

0 - Indicates that the SoC core can initiate a mode register write 

operation 

1 - Indicates that mode register write operation»is in progress 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL MRRDATAO 
Address: Operational Base + offset (0x10094 


| Bit_|Attr| Reset Value 


mrr_data_lwr 
MRR data for DQ[31;0] 
; This register is,apdated when the controller issued MRR command 
7A Ox00000000 triggered by MRCTRL register. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL MRRDATA1 
Address: Operational Base + offset (0x10098 


| Bit_|Attr| Reset Value 


mrr_data_upr 
MRR data for DQ[63:32] 
; This register is updated when the controller issued MRR command 
ae Ox0QO0 OCS triggered by MRCTRL register. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_DERATECTLO 
Address: Operational Base + offset (0x10100) 


| Bit_|Attr| Reset Value 


: ReservedO 
Oxpeooece Reserved Field: Yes 
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dis_trefi_x0125 
Disables 0.125 x tREFI refresh rate for derating. When this 
register filed is set to 1, controller behaves like 0.25 x tREFI 
refresh rate mode although in 0.125 x tREFI refresh rate mode. 
And controller asserts interrupt signal "derate_temp_limit_intr" 
when receives MR4 OP[4:0] = 01110 or 01111. 

4 Rw loxt 0 - Enable 0.125 x tREFI refresh rate 
1 - Disable 0.125 x tREFI refresh rate 
Note: This register field is only applicable for designs supporting 


LPDDR5 SDRAM. This register bit is required to set 1 if per-bank 
refresh "RFSHMODO.per_bank_refresh=1" and derating 
"DERATECTLO.derate_enable=1" are enabled. 

Value After Reset:0x1 

Programming Mode: Static 


dis_trefi_x6x8 
Disables 8x tREFI and 6x tREFI refresh rate for derating.When 
this register filed is set to 1, controller behaves like 4x tREFI 
refresh rate mode even though in 8x tREFI and)6x tREFI mode. 
0 - Enable 6x tREFI and 8x tREFI refresh rate 

3 RW |Ox1 1 - Disable 6x tREFI and 8x tREFI refresh rate 
Note: This register field is only applicable for designs supporting 


LPDDR5 SDRAM. This register bit is required to set 1 if LPDDRS5 is 
used. 

Value After Reset:0x1 

Programming Mode:Dynamic - Refresh Related 


derate_mr4_pause_fe 

Pauses automatic-MRR to MR4. For more details, see description 
2 RW |0x0 of DERATECTLO.deratesenable. 

Value After Reset:0x0 

Programming Mode:Dynamic 


Ipddr4_refresh_mode 
Selects the LPDDR4 refresh mode 
0 - kegacy_ refresh mode 
Bone 1= Modifiedyrefresh mode (Unsupported) 
Value,After Reset:0x0 
Programming Mode:Static 


derate_enable 

Enables derating 

O - Timing parameter derating is disabled 

1 - Timing parameter derating is enabled using MR4 read value. 

Note that, once DERATECTLO.derate_enable is set to 1, it has to 

keep 1. Otherwise, the refresh rate and other timing parameters 
RW “ox revert to their nominal values. To stop automatic MRR to MR4 

temporarily after setting DERATECTLO.derate_enable =1, 

DERATECTLO.derate_mr4_pause_fc needs to be set to 1 without 


changing DERATECTLO.derate_enable. Setting 
DERATECTLO.derate_mr4_pause_fc=0 without changing 
DERATECTLO.derate_enable restarts automatic MRR to MR4. 
Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL DERATECTL1 
Address: Operational Base + offset (0x10104) 
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pice law fovoooooo0 [RSENE@— 


ReservedO 
31:4 | a Rw | 0x0000000 Reserved Field: Yes 


active_derate_byte_rankO 
Indicates which byte of the MRR data is used for derating in 
rankO. The each bit corresponds each byte. If the multiple 
register bits are enabled, controller compares refresh rate of the 
corresponding devices and chooses the worst refresh rate among 
them This register only supports LPDDR4, LPDDR5 and DDRS. 
For LPDDR4 and LPDDRS: Valid width is 

RW {0x0 MEMC_DRAM_DATA_WIDTH/8. This bit[n]=1 means that 
DQ[8*n+:8] is valid MRR data. All "O"s is invalid, if 
DERATECTLO.derate_enable=1. 
For DDRS5: Valid width is 
MEMC_DRAM_TOTAL_DATA_WIDTH/device DQ width. Device DQ 
width is based on MSTRO.device_config register value. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL DERATECTL2 
Address: Operational Base + offset (0x10108) 


aie Reset Value 


joxo000000 _jReserved® 
31:4 |Rwe (00000000 Reserved Field: Yes 


active_derate_byte_rank1 

Indicates which byte of the MRR data is used for derating in 
rank1. The each bit corresponds each byte. If the multiple 
register bits are’enabled, controller compares refresh rate of the 
corresponding devices and chooses the worst refresh rate among 
them. This register only supports LPDDR4, LPDDR5 and DDR5. 
For LPDDR4 and LEPDDRS: Valid width is 
MEMC_DRAM_DATA_WIDTH/8. This bit[n]=1 means that 
DQ[8*n+:8] is valid MRR data. All "O"s is invalid, if 
DERATECTLO.derate_enable=1. 

ForsDDRS5: Valid width is 

MEMC, DRAM_TOTAL_DATA_WIDTH/device DQ width. Device DQ 
width is based on MSTRO.device_config register value. 

Value After Reset:0x0 

Programming Mode:Static 


DDRCTL DERATECTLS5S 
Address: Operational Base + offset (0x10114) 


Prats Reset Value 


Joxoooo0000 /Reserved 
348 Jaw | (000000000 | Reserved Field: Yes 


derate_temp_limit_intr_force 
Interrupt force bit for derate_temp_limit_intr. 
Setting this register to 1 will cause the derate_temp_limit_intr 


output pin to be asserted. 

At the end of the interrupt force operation, the DDRCTL 
automatically clears this bit. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 
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derate_temp_limit_intr_clr 

Interrupt clear bit for derate_temp_limit_intr. 

At the end of the interrupt clear operation, the DDRCTL 
1 RW {0x0 automatically clears this bit. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


derate_temp_limit_intr_en 
Interrupt enable bit for derate_temp_limit_intr output pin. 
1 Enabled 
pal heise 0 Disabled 
Value After Reset:0x1 
Programming Mode:Dynamic 


DDRCTL_DERATECTL6 
Address: Operational Base + offset (0x10118) 


aust IR [owooooo00n SER ON 


Joxooooa000 /reserved 
sist few | (000000000 | Reserved Field: Yes 


derate_mr4_tuf_dis 

Disable use of MR4 TUF flag (MR4[7]) bit: 

O - Use MR4 TUF flag (MR4[7]) 

1 - Do not use MR4 TUF Flag (MR4[7]) 

It is recommended to set this,register to 1. 

This affects both the periodic refresh rate update and asserting 
interrupt signal derate_temp, limit_intr. 

(i.e. In derate_mr4_tuf_dis==1, the contoller can update the 
refresh rate, and assert'the derate_temp_limit_intr if it exceeds 
the thresholds irrespective of tha value of TUF flag.) 

Value After Reset:0x0 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DERATESTATO 
Address: Operational Base + offset (0x1011C) 


Ta Reset Value 


loxogoogoom.jpeserved 
Bist few | (009000000, Reserved Field: Yes 


derate_temp_limit_intr 

Derate temperature interrupt indicating SDRAM temperature 
operating limit is exceeded. 

In LPDDR4, this register field is set to 1 when the value read from 
MR4[2:0] is 3'b000 or 3'b111. 

In LPDDRS, this register field is set to 1 when the value read from 
MR4[4:0] is 5'b00000 or 5'b11111 or invalid value. 

In DDRS, this register field is set to 1 when the value read from 
MR4[2:0] is the thresholds programmed by 
DERATECTL2.derate_low_temp_limit and 
DERATECTL2.derate_high_temp_limit. 

Cleared by register DERATECTL1.derate_temp_limit_intr_clr. 
Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Static 


DDRCTL_DERATEDBGCTL 
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Address: Operational Base + offset (0x10124 


aii Reset Value 


joxooooc00 jReservedt 
31:6 |aw | (0x0000000 | Reserved Field: Yes 


dbg_mr4_rank_sel 

Rw loxo MR4 rank select in case of multi ranks 
Value After Reset:0x0 
Programming Mode: Static 


ReservedO 


dbg_mr4_grp_sel 
; MR4 data group select based on 4 device MRR read data 
ast lisa epic Value After Reset:0x0 
Programming Mode:Static 


DDRCTL_DERATEDBGSTAT 

Address: Operational Base + offset (0x10128 

| Bit |Attr[Reset Value] Ci@eescription = 
dbg_mr4_byte3 
Byte 3 of selected 32 bits MR4 data. LPDDR4/LPDDRS5 use 5 bits 
and DDR5 uses 8 bits. 
This register is updated whenethe controller issues MRR for MR4 
automatically. 
For LPDDR4 and LPDDRS: It is occurred only if derating is 
enabled. (DERATECTLO.derate_ enable=1) 
Value After Reset:0x0 
Programming Mode:Dynamic 
dbg_mr4_byte2 
Byte 2 of selected 32, bits MR4 data. LPDDR4/LPDDRS5 use 5 bits 
and DDR5 uses,8 bits. 
This register is updated when the controller issues MRR for MR4 
automatically. 
ForLPDDR4 and LPDDRS: It is occurred only if derating is 
enabled. (DERATECTLO.derate_enable=1) 
Value After Reset:0x0 
Programming Mode:Dynamic 
dbg, mr4_byte1 
Byte 1 of selected 32 bits MR4 data. LPDDR4/LPDDRS5 use 5 bits 
and DDR5 uses 8 bits. 
This register is updated when the controller issues MRR for MR4 
automatically. 
For LPDDR4 and LPDDR5S: It is occurred only if derating is 
enabled. (DERATECTLO.derate_enable=1) 
Value After Reset:0x0 
Programming Mode:Dynamic 
dbg_mr4_byte0 
Byte 0 of selected 32 bits MR4 data. LPDDR4/LPDDRS5 use 5 bits 
and DDR5 uses 8 bits. 
This register is updated when the controller issues MRR for MR4 
automatically. 
For LPDDR4 and LPDDRS: It is occurred only if derating is 
enabled. (DERATECTLO.derate_enable=1) 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_PWRCTL 
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Address: Operational Base + offset (0x10180 


| Bit_|Attr| Reset Value 


: Reserved4 
pias oxoune Reserved Field:Yes 


dsm_en 

A value of 1 to this register causes system to move to Deep Sleep 
Mode state immediately. 

1 - Entry to Deep Sleep Mode 

0 - Exit from Deep Sleep Mode 

Value After Reset:0x0 

Programming Mode:Dynamic 

Ipddr4_sr_allowed 

Indicates whether transition from SR-PD to SR and back to»SR-=PD 
is allowed. 

This register field cannot be modified while 
PWRCTL.selfref_sw==1. 

0 - SR-PD -> SR -> SR-PD not allowed 

1 - SR-PD -> SR -> SR-PD allowed 

Value After Reset:0x0 

Programming Mode:Dynamic 

dis_cam_drain_selfref 

Indicates whether skipping CAM draining is allowed when 
entering Self-Refresh. 

This register field cannot be modified while 
PWRCTL.selfref_sw==1. 

0 - CAMs must be empty before entering SR 

1 - CAMs are not emptied before entering SR (unsupported) 
Note, PWRCTL.disS- cam_drain_selfref=1 is unsupported in this 
release. PWRCTL.dis_cam_drain_selfref=0 is required. 

Value After Reset:0x0 

Programming Mode:Dynamic 

stay_in_selfref 

Self refresh state is an intermediate state to enter to Self refresh 
power down state or exit Self refresh power down state for 
LPDDR4/5. 

This register controls transition from the Self refresh state. 

1 =Prohibit transition from Self refresh state 

O»- Allow transition from Self refresh state 

Value After Reset:0x0 

Programming Mode:Dynamic 


: Reserved3 
fs Reserved Field: Yes 


selfref_sw 

A value of 1 to this register causes system to move to Self 

Refresh state immediately, as long as it is not in INIT or 

DPD/MPSM operating mode. This is referred to as Software 
11 RW {0x0 Entry/Exit to Self Refresh. 

1 - Software Entry to Self Refresh 

0 - Software Exit from Self Refresh 

Value After Reset:0x0 

Programming Mode:Dynamic 


Reserved2 
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| Bit |Attr|ResetValue| ss Ci@eescription 


en_dfi_dram_clk_disable 
Enable the assertion of dfi_dram_clk_disable whenever a clock is 
not required by the SDRAM. 
If set to O, dfi_dram_clk_disable is never asserted. 
Assertion of dfi_dram_clk_disable is as follows: 
In DDR4, can be asserted in following: 
in Self Refresh 
in Maximum Power Saving Mode 
In LPDDR4, can be asserted in following: 
RW OKO in Self Refresh Power Down 
in Power Down 
during Normal operation (Clock Stop) 
In DDRS5, can be asserted in following: 
in Self Refresh 
In DDR5 RDIMM, the value of this field need to bessameas 
DIMMCTL.dimm_selfref_clock_stop_mode. 
Value After Reset:0x0 
Programming Mode:Dynamic 


: Reservedi 


powerdown_en 
If true then the DDRCTL goes into,power-down after a 
programmable number of cycles "maximum idle clocks before 
power down" (PWRTMG.powerdown_to_x32). 
This register bit may be re-programmed during the course of 
normal operation. 
4 Rw lox0 For LPDDR4/5 and DDR4, only bit[4] is used. 
For DDR5, powerdown'per rank enable is supported. 
bit[4] - rank 0 powerdown_en 
bit[5] - rank 1 powerdown_en 
bit{6] - rank 2 powerdown_en 
bitL7] - rank\3 powerdown_en 
Value After Reset:0x0 
Programming Mode:Dynamic 


: ReservedO 


selfref_en 

If true then the DDRCTL puts the SDRAM per rank into Self 

Refresh after a programmable number of cycles "maximum idle 

clocks before Self Refresh (PWRTMG.selfref_to_x32)". This 

register bit may be re-programmed during the course of normal 

operation. 

For LPDDR4/5 and DDR4, only bit[0] is used. 

For DDRS, self-refresh per rank enable is provided. Current self- 
RW |0x0 refresh need to be enabled for all ranks. 

For DDR5 RDIMM, self-refresh need to be enabled for all ranks of 

both channels. 

bit{[O] - rank O selfref_en 

bit{1] - rank 1 selfref_en 

bit[2] - rank 2 selfref_en 

bit[3] - rank 3 selfref_en 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL HWLPCTL 
Address: Operational Base + offset (0x10184) 
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aia [aw fovoooooooo [PSEC 


ReservedO 
ots Bi:2' Rw | 0x00000000 Reserved Field: Yes 


hw_lIp_exit_idle_en 

When this bit is programmed to 1 the cactive_in_ddrc pin of the 

DDRC can be used to exit from the automatic clock stop, 

automatic power down or automatic self-refresh modes. Note, it 

RW |0x1 will not cause exit of Self-Refresh that was caused by Hardware 

Low Power Interface and/or Software (PWRCTL.selfref_sw). 

Value After Reset:0x1 

Testable:readOnly 

Programming Mode:Static 


hw_Ip_en 

Enable for Hardware Low Power Interface. 
RW |0x1 Value After Reset:0x1 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2 


DDRCTL CLKGATECTL 
Address: Operational Base + offset (0x1018C) 


Pea Reset Value 


}oxoo00000 _|Reservedd 
31:6 |Rwe (00000000 Reserved Field: Yes 


bsm_clk_on 
Indicates whether the output\signal bsm_clk_en 
[MEMC_NUM_RANKS-1:0},become O for each corresponding 
DDRCTL internal state: 
0: bsm_clk_ensbecome 0 in case where DDRCTL is in 
corresponding state described below 
1: bsm_clk_en remain 1 in case where DDRCTL is in 
corresponding state 
The bsme#elk_en [MEMC_NUM_RANKS-1:0] indicates that clock 
can.be removed when corresponding rank of this signal is 0. 
Each,corresponding DDRCTL internal state is as follows: 

[O}Unpopulated rank control 
[1] Controller initialization state (until 
dfiO_init_start/dfi0_init_complete handshake is done) 
[2] Self Refresh mode 
[3] Self Refresh Powerdown mode 

RW |0x3f [4] Powerdown mode 
[5] Deep Sleep Mode (LPDDRS5 Only) 
bit[5:1] indicates behavior of the bsm_clk_en for each 
corresponding DDRCTL internal state. For example, if this field is 
set to 6'b00_0100, bsm_clk_en becomes 1 when it is in self 
refresh mode. This implies that bsm_clk is not removed while it is 
in self refresh mode, but the bsm_clk is removed by external 
clock gating logic in other modes above. 
If bit O (Unpopulated rank control) is set to 1, behavior of the 
bsm_clk_en is determined by other fields in this register 
irrespective of MSTR.active_ranks. If the bsm_clk_en[1]=0 is 
needed in case of single rank (MSTR.active_ranks=1), bit O has 
to be set to 0. 
To maximize power-saving, this field needs to be set to 
6'b00_0000. 
Value After Reset: 0x3f 
Programming Mode:Static 
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DDRCTL RFSHMODO 
Address: Operational Base + offset (0x10200 


ois rw [owooo000 SRR 


joxooooca Reserved 
31:9 few | ‘0x000000 | Reserved Field: Yes 


per_bank_refresh 
1 - Per bank refresh 
Rw lox0 0 - All bank refresh 
Per bank refresh allows traffic to flow to other banks. 
Value After Reset:0x0 
Programming Mode:Static 


P ReservedO 


refresh_burst 

The programmed value + 1 is the number of refresh timeouts 
that is allowed to accumulate before traffic is blocked and the 
refreshes are forced to execute. Closing pages to.perform a 
refresh is a one-time penalty that must be paid foreach group of 
refreshes. Therefore, performing refreshes in a burst reduces the 
per-refresh penalty of these page closings. Higher numbers for 
RFSHCTL.refresh_burst slightly increases utilization; lower 
numbers decreases the worst-Case latency associated with 
refreshes. 

0 - single refresh 

1 - burst-of-2 refresh 

7 - burst-of-8 refresh 

In DDR4 mode, according to,Fine Granularity feature, 8 refreshes 
can be postponed-in 1X mode, 16 refreshes in 2X mode and 32 
refreshes in 4X mode. 

5:0 |RW {0x00 In DDR5 mode, according to Fine Granularity feature, 4 refreshes 
can be postponedsin 1X mode and 8 refreshes can be postponed 
in 2X mode. 

In DDR5 mode, if self-refresh operation is expected, then this 
field«shalh,not be set to the maximum number, for example, 
according to,Fine Granularity feature, it should be smaller than 8 
in 2X mode. 

Inyper-bank refresh mode of LPDDR4/5 
(RFSHMODO.per_bank_refresh = 1), 64 refreshes can be 
postponed. 

If using PHY-initiated updates, care must be taken in the setting 
of RFSHMODO.refresh_burst, to ensure that tRFCmax is not 
violated due to a PHY-initiated update occurring shortly before a 
refresh burst was due. In this situation, the refresh burst will be 
delayed until the PHY-initiated update is complete. 

Value After Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


DDRCTL RFSHCTLO 
Address: Operational Base + offset (0x10208) 


| Bit _|Attr| Reset Value 


: Reservedi 
smashes Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


refresh_update_level 
Toggle this signal (either from 0 to 1 or from 1 to 0) to indicate 
that the refresh register(s) have been updated. 
refresh_update_level must not be toggled when the DDRC is in 
reset (core_ddrc_rstn = 0). 

4 RW {0x0 In DDR5 mode, this can be toggled during self-refresh mode and 
MPSM in OPS state. 
The refresh register(s) are automatically updated when exiting 
reset. 
Value After Reset:0x0 
Programming Mode:Dynamic 


: ReservedO 


dis_auto_refresh 
When '1', disable auto-refresh generated by the DDRCTL. When 
auto-refresh is disabled, the SoC core must generate*’refreshes 
using the registers OPREFCTRL*.rankn_refresh. 
When dis_auto_refresh transitions from,0 to 1, any pending 
refreshes are immediately scheduled, by the DDRCTL. 
If DDR4 CA parity retry is enabled 

Rw loxo (RETRYCTLO.capar_retry_enable = 1), disable auto-refresh is not 
supported, and this bit must be set tow0’. 
If FGR mode is enabled (RFSHMOD12:fgr_mode > 0), disable 
auto-refresh is not supported, and this bit must be set to '0’. 
This register field is changeable on the fly in non-DDR5 mode, 
and changeable during INIT/DBG/BIST state or self-refresh mode 
and MPSM during=OPS state in DDR5 mode. 
Value After Reset:0x0 
Programming Mode:Dynamic - Refresh Related 


DDRCTL_ ZQCTLO 
Address: Operational Base + offset SS 


| Bit |Attr| Reset Value, 


sg yp eet auto_zq 
1 - Disable DDRCTL generation of ZQCS/MPC(ZQ calibration) 
command. Register OPCTRLCMD.zq_calib_short can be used 
instead to issue ZQ calibration request from APB module. 

Rw loxo 0 - Internally generate ZQCS/MPC(ZQ calibration) commands 
based on ZQSET1TMG1.t_zq_short_interval_x1024. 
This register field only applys to DDR4, LPDDR4, and LPDDRS. For 
DDR5, see PASCTL7~PASCTL10 registers 
Value After Reset:0x0 
Programming Mode:Dynamic 


Reservedi 


zq_resistor_shared 

1 - Denotes that ZQ resistor is shared between ranks. Means 

ZQinit/ZQCL/ZQCS/MPC(ZQ calibration) commands are sent to 

one rank at a time with tZQinit/tZQCL/tZQCS/tZQCAL/tZQLAT 
29 aw lo timing met between commands so that commands to different 

x0 

ranks do not overlap. 

0 - ZQ resistor is not shared. 

If LPDDRS is used, this register needs to be set to "0". 

Value After Reset:0x0 

Programming Mode:Static 
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| Bit |Attr|ResetValue| Ci@eescription 


: ReservedO 
OxpeoEnoee Reserved Field: Yes 


DDRCTL_ _ZQCTL1 
Address: Operational Base + offset (0x10284) 


ait aw owoooo0000 SSD 


joxooooa000 jReserved 
sist few | (000000000 | Reserved Field: Yes 


Zq_reset 

Setting this register bit to 1 triggers a ZQ Reset operation..When 
the ZQ Reset operation is complete, the DDRCTL automatically 
clears this bit. It is recommended NOT to set this register bit ifin 
Init, in SR-Powerdown or Deep Sleep Modes. 

For SR-Powerdown it will be scheduled after SRPD: has»been 
exited. 

For Deep Sleep Mode, it will be scheduled after DSM and/or SRPD 
has been exited. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


DDRCTL ZQCTL2 
Address: Operational Base + offset (0x10288) 


PETE Reset Value 


}oxo0000000 [Reserved 
sist fawe (000000000 Reserved Field: Yes 


dis_srx_zqcl 

1 - Disable issuing of ZQCL/MPC(ZQ calibration) command at 
Self-Refresh/SR-Powerdown exit. 

0 - Enable issuing of ZQCL/MPC(ZQ calibration) command at Self- 
Refresh/SR-Powerdown exit. 

This is only present for designs supporting DDR4 or DDRS5 or 
LPDDR4 OrLPDDR5S devices. 

Value After Reset:0x0 

Volatile:true 

Prog ing Mode: Quasi-dynamic Group 


DDRCTL ZQSTAT 
Address: Operational Base + offset (0x1028C) 


PeaE. Reset Value 


08000000 /Reserved 
sist few’ (006000000 | Reserved Field: Yes 


zq_reset_busy 

SoC core may initiate a ZQ Reset operation only if this signal is 
low. 

This signal goes high in the clock after the DDRCTL accepts the 
ZQ Reset request. 

It goes low when the ZQ Reset command is issued to the SDRAM 
and the associated NOP period is over. 

It is recommended not to perform ZQ Reset commands when this 
signal is high. 

0 - Indicates that the SoC core can initiate a ZQ Reset operation 
1 - Indicates that ZQ Reset operation is in progress 

Value After Reset:0x0 

Programming Mode:Dynamic 
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DDRCTL_DQSOSCRUNTIME 
Address: Operational Base + offset (0x10300) 


Ta 


oo eee 
ais 31:24] Rw | x00 Recirades, Field:Yes 


wck2dqo_runtime 

WCK2DQ0 interval timer run time setting as programmed in 

MR40 for LPDDRS.This field must be non zero. 

0x0 - Interval timer stop via MPC command (not supported) 

Ox1 - Interval timer stops automatically at 16th clocks after timer 

start 

Ox2 - Interval timer stops automatically at 32nd clocks:after 

timer start 

0x3 - Interval timer stops automatically at 48theclocks, after timer 

start 

0x4 - Interval timer stops automatically at 64th clocks after timer 

Ox3F - Interval timer stops automatically at (63x16)th clocks 
ro a after timer start 

0x40 to Ox7F - Interval timer.stops automatically at 2048th 

clocks after timer start 

0x80 to OxBF - Interval timer stops automatically at 4096th 

clocks after timer start 

OxCO to OxFF - Interval timer stops automatically at 8192nd 

clocks after timer start 

This register fieldsis only applicable for designs supporting 

LPDDR5 SDRAM memories. 

It is don't care for LPDDR4 SDRAM memories. 

Unit: DRAM clockscycles. 

Value After Reset:0x40 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2 


. ReservedO 
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| Bit |Attr|ResetValue| Ci@eescription 


dqsosc_runtime 
DQS interval timer run time setting as programmed in MR23 for 
LPDDR4; WCK2DQI interval timer run time setting as 
programmed in MR37 for LPDDR5; DQS interval timer run time 
setting as programmed in MR45 for DDRS. This field must be non 
zero. 
OxO - Interval timer stop via MPC command (not supported) 
Ox1 - Interval timer stops automatically at 16th clocks after timer 
start 
Ox2 - Interval timer stops automatically at 32nd clocks after 
timer start 
0x3 - Interval timer stops automatically at 48th clocks after timer 
start 

Rw 10x40 0x4 - Interval timer stops automatically at 64th»clocks, after timer 
Ox3F - Interval timer stops automatically at\(63x16)th clocks 
after timer start 
0x40 to Ox7F - Interval timer stops‘automatically at 2048th 
clocks after timer start 
0x80 to OxBF - Interval timer.stops automatically at 4096th 
clocks after timer start 
OxCO to OxFF - Interval timer stops automatically at 8192nd 
clocks after timer start 
Unit: DRAM clock cycles: 
Value After Reset:0x40 
Volatile:true 
Programming Mode: Quasi-dynamic Group 2 


DDRCTL DQSOSCSTATO 
Address: Operational Base + offset.(0x10304 


Pea Reset Value 


}oxo000000 [Reserved 
31:6 |Rwe (00000000 Reserved Field: Yes 


dqsosc_per_rank_stat 

DQS/WCK Oscillator per rank status. 

This bit is set to O when DQSOSCCTLO.dqsosc_enable is set to 1, 
and set to 1 when the DQS Oscillator command sequence is 
started for the corresponding active rank. 

Value After Reset:0x0 

Programming Mode:Static 


ReservedO 


dqsosc_state 

DQS/WCK Oscillator Control State Status. 

000 - DQSOSC_IDLE 

001 - DQSOSC_START: Sending MPC 

010 - DQSOSC_RUNTIME: Waiting for runtime passed 
011 - DQSOSC_GET_RESULT1: Sending first MRR 
100 - DQSOSC_WAIT1: Waiting for tMRR for sending next MRR 
101 - DQSOSC_GET_RESULT2: Sending second MRR 
110 - DQSOSC_WAIT2: Waiting for tMRR or rank gap 
Value After Reset:0x0 

Programming Mode:Static 


DDRCTL_DQSOSCCFGO 
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Address: Operational Base + offset (0x10308 


Peary Reset Value 


joxoooa000 /Reserved 
Bist [aw | (0x00000000 | Reserved Field: Yes 


dis_dqsosc_srx 
1 - Disable issuing of DQSOSC command sequences at Self- 
Refresh/SR-Powerdown exit. 


0 - Enable issuing of DQSOSC command sequences at Self- 
Refresh/SR-Powerdown exit. 

This is only present for designs supporting LPDDR4 or LPDDR5 or 
DDRS5 devices. 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2 


DDRCTL_SCHEDO 
Address: Operational Base + offset (0x10380) 


a foo ee ON 


oo. «Ree 2A 
31 few | oxo owe «Ae Field:Yes 


dis_speculative_act 

Disable speculative Activate. 

In enhanced read write switching mode, activate commands can 

be issued to the other directionsspeculatively. This may have side- 

effect that the page opened for RD/WR proactively may be 

required to be closed to serve WR/RD respectively and it can 

have negative impact on)performance due to command bus 

congestion. Thissregister can limit such a speculative activate for 
RW {0x0 the other direction. 

0 Allow speculatibe activates (default) 

1 Limit the speculative activates 

This regitser is effective only DDR4, LPDDR4 and LPDDR5. 

In this‘version, the value 1 is not fully verified hence this register 

must»be set to 0. 

Value After Reset:0x0 

Volatile:true 

Programming Mode:Static 


F Reservedi 
Ox0Q00 Reserved Field: Yes 


Ipddr5_opt_act_timing 

Optimized ACT timing control for LPDDRS. 

This register is to be used for debug purpose. 

In LPDDR5, ACTIVATE command is composed of two commands, 

ACT-1 and ACT-2. When this register is set, ACT-1 can be issued 

"tRRD-2" cycle after previous ACT-2. If ACT-1 is issued at this 

timing, the controller does not issue ACT-2 at next cycle due to 
16 RW |0x1 tRRD. 

0 - Disable (only for debug purpose) 

1 - Enable (Default) 

This register is ignored when MSTRO.|Ipddr5==0. 

This register field is only applicable for LPDDR5 mode. 

Value After Reset:0x1 

Volatile: true 

Programming Mode:Static 
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| Bit |Attr|ResetValue| Ci@eescription 


Ipddr4_opt_act_timing 
Optimized ACT timing control for LPDDR4. 
In LPDDR4, RD/WR/ACT takes 4 cycle. To stream Read/Write, 
there are only 4 cycle space between Reads/Writes. 
If ACT is scheduled-out after RD/WR with 1, 2 or 3 cycle gap, 
next RD/WR may be pushed by 1, 2 or 3 cycle and create a gap 
on DQ. 
When this register is set, ACT is not scheduled-out with the gap = 
1, 2 and 3 cycle. 
te RY |OXO If enabled, there could be performance impact especially for 
random traffic. (Latency/Utilization) 
1 - Enable this feature 
0 - Disable this feature 
This register is ignored when MSTRO.|pddr4==0, 
This register field is only applicable for LPDDR4 mode. 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Static 


F ReservedO 
pe Reserved Field: Yes 


lpr_num_entries 

Number of entries in the low priority transaction store is this 

value + 1. 

(MEMC_NO_OF_ENTRY - (SCHED»lpr_num_entries + 1)) is the 

number of entries available for the high priority transaction store. 

Setting this to maximum, value allocates all entries to low priority 

transaction store: 

Setting this to 0 allocates 1 entry to low priority transaction store 
12:8 |RW |0x10 and the rest to,high priority transaction store. 

Note: In ECC configurations, the numbers of write and low 

priority read credits issued is one less than in the non-ECC case. 

One entry each is reserved in the write and low-priority read 

CAMs, forsstoring the RMW requests arising out of single bit error 

correction RMW operation. 

Value,After Reset:0x10 

Volatile:true 

Programming Mode:Static 


autopre_rmw 
Select behavior of hif_cmd_autopre if a RMW is received on HIF 
with hif_cmd_autopre=1 
7 RW.0x0 1: Apply Autopre only for write part of RMW 

0: Apply Autopre for both read and write parts of RMW 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Static 
dis_opt_ntt_by_pre 
Disable optimized NTT update by Precharge command. This 
register is debug purpose only. For normal operation, This 
register must be set to 0. 

RW |0x0 1: disabled 
0: enabled 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Static 
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| Bit |Attr|ResetValue| Ci@eescription 


dis_opt_ntt_by_act 
Disable optimized NTT update by Activate command. This register 
is debug purpose only. For normal operation, This register must 
be set to 0. 

5 RW {0x0 1: disabled 
0: enabled 
Value After Reset:0x0 
Volatile:true 
Programming Mode:Static 
opt_wrcam_fill_level 
Enable the feature of optimized write CAM fill level by switching 
to write when write CAM reaches certain fill level set in 
SCHED3.wrcam_highthresh. 
1: enabled 
0: disabled 

4 RW |0x1 If MEMC_RDWR_SWITCH_POL_SEL==1 && 
rdwr_switch_policy_sel==0, this register will be ignored. 
It is recommended that w_max_starve is programmed as >0 
value when opt_wrcam_fill_level=1 to avoid starving extremely. 
Value After Reset:0x1 
Volatile:true 
Programming Mode:Static 


rdwr_switch_policy_sel 
Select read write switching policy: 
1: select "enhanced" read.write switching policy 
0: select "original" read*write switching policy 
3 RW |Ox1 For DDRS5, only.“enhanced" read write switching policy is 
supported. 
Value After Reset:0x1 
Volatile:true 
Programming Mode:Static 


pageclose 
If true, bank is kept open only while there are page hit 
transactions,available in the CAM to that bank. The last read or 
write command in the CAM with a bank and page hit will be 
executed with auto-precharge if SCHEDTMGO.pageclose_timer=0. 
Even if this register set to 1 and SCHEDTMGO.pageclose_timer is 
set to O, explicit precharge (and not auto-precharge) may be 
issued in some cases where there is a mode switch between 
Write and Read or between LPR and HPR. The Read and Write 
commands that are executed as part of the ECC scrub requests 

> RW lox are also executed without auto-precharge. 
If false, the bank remains open until there is a need to close it (to 
open a different page, or for page timeout or refresh timeout) - 
also Known as open page policy. The open page policy can be 
overridden by setting the per-command-autopre bit on the HIF 
interface (hif_cmd_autopre). 
The pageclose feature provids a midway between Open and Close 
page policies. 
FOR PERFORMANCE ONLY. 
Value After Reset:0x1 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 
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| Bit |Attr|ResetValue| Ci@eescription 


prefer_write 

If set then the bank selector prefers writes over reads. 
1 RW {0x0 FOR DEBUG ONLY. 

Value After Reset:0x0 

Programming Mode:Static 


dis_opt_wrecc_collision_flush 

In this release, this register bit is required to set to 1 in software. 
RW /0x1 Value After Reset:0x1 

Volatile: true 

Programming Mode:Static 


DDRCTL SCHED1 
Address: Operational Base + offset (0x10384) 


| Bit |Attr| Reset Value 


opt_hit_gt_hpr 

Optimize the priority between Page-hit LPR and Page-miss HPR 

0 - Page-miss HPR has priority (default) 

1 - Page-hit LPR has priority 

This is to choose trade-off between HPR latency and total 

utilization. 

If set to 0, HPR latency can be’better than 1 because HPR has 
31 RW {0x0 priority over LPR. 

If set to 1, DRAM utilization canbe better than 0 because number 

of ACT-PRE is reduced. 

When this register is set to 1, recommend to enable page-hit 

limiter so that once page-hit»limiter is expired, HPR can have 

priority. 

Value After Reset:0x0 

Programming Mode: Static 


page_hit_limit_rd 

Page-Hitsimiter for read. 

When certain number of read commands are scheduled out 

without ACT for a bank (schedule page-hit commands), all entries 

belonging to,the bank priority are increased equal to page-hit 

entry even if these are page-miss so that oldest entry belonging 

to the bank can be served regardless of page-hit/page-miss. 

The priority is reset once any ACT/PRE/AP is served to the bank. 
30:28)RW |0x0 0 - Disable this feature 

1 - 4 commands 

2 - 8 commands 

3 - 16 commands 

4 - 32 commands 

else reserved 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Static 


Reserved2 
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| Bit |Attr|ResetValue| Ci escription 


page_hit_limit_wr 

Page-Hit limiter for write. 

When certain number of write commands are scheduled out 

without ACT for a bank (schedule page-hit commands), all entries 

belonging to the bank priority are increased equal to page-hit 

entry even if these are page-miss so that oldest entry belonging 

to the bank can be served regardless of page-hit/page-miss. 

The priority is reset once any ACT/PRE/AP is served to the bank. 
26:24)RW |0x0 0 - Disable this feature 

1 - 4 commands 

2 - 8 commands 

3 - 16 commands 

4 - 32 commands 

else reserved 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Static 


: Reservedi 
te Reserved Field: Yes 


delay_switch_write 
delay_switch_write indicates number of cycles to delay switching 
read to write mode when write»page-hit request is there and no 
read page-hit request is there. 
Setting higher value may reduce number of read to write 
switching but increase read to write turn-around time. 
The register indicatesthe number of cycles: 
0: no delay 
1: 2 cycles delay 
15:12/RW |0x2 2: 4 cycles delay 
3: 6 cycles delay 
4: 8 cycles. delay 
15:30 cycles delay 
If MEMG_RDWR_SWITCH_POL_SEL==1 && 
rdwr.switch_policy_sel==O, this register will be ignored. 
Value After Reset:0x2 
Volatile: true 
Programming Mode:Static 


: ReservedO 
Oge0 Reserved Field: Yes 


DDRCTL/ SCHED3 
Address: Operational Base + offset (0x1038C) 


ap foo ee 


ee ee 
Bt: 31:29} Aw | oo Reserved Field:Yes 


rd_pghit_num_thresh 
Switch to read mode once number of read page-hit request 
exceeds the threshold set in the register during waiting tW2R. 


Set to 0 will disable the feature. 

28:24|RW |0x04 If MEMC_RDWR_SWITCH_POL_SEL==1 && 
rdwr_switch_policy_sel==0, this register will be ignored. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 
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paaiw foo ee 


Reserved2 
23:21] = Rw | oe dese Field:Yes 


wr_pghit_num_thresh 
Switch to write mode once number of write page-hit request 
exceeds threshold set in this register during waiting 
delay_switch_write timeout. 
Set to 0 will disable the feature. 

20 FEO RWS OKO? If MEMC_RDWR_SWITCH_POL_SEL==1 && 
rdwr_switch_policy_sel==0, this register will be ignored. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 3 


Reserved 1 


arm nighareh 

The high threshold used in optimized write CAM fill level. 

When (MEMC_NO_OF_ENTRY - (number of loaded entries) < 
wrcam_highthresh), switch to write mode and prepare banks for 
write direction if no Exp-VPR or read)collision/is there. 
wrcam_highthresh must be set to a’smaller value than 
wrcam_lowthresh. 

12:8 |RW /|0x02 Note: In Sideband ECC configuration, the number of write entries 
is (MEMC_NO_OF_ENTRY-1) = except if MEMC_INLINE_ECC=1 is 
also set, where number of entries is MEMC_NO_OF_ENTRY for 
Inline ECC mode, otherwise, (MEMC_NO_OF_ENTRY-1). 

This feature is enabled when, opt_wrcam_fill_level is 1. 
Value After Reset:0x2 

Volatile: true 

Programming Mode: Static 


: ReservedO 


wrcamé lowthresh 

The tow threshold used in optimized write CAM fill level. 

When (MEMC_NO_OF_ENTRY - (number of loaded entries) < 

wrcam,_lowthresh), keep to write mode and stop to prepare 

banks for read direction if no Exp-VPR or read collision is there. 

Note: In Sideband ECC configuration, the number of write entries 
4:0 |RW |0x08 is (MEMC_NO_OF_ENTRY-1) - except if MEMC_INLINE_ECC=1 is 

also set, where number of entries is MEMC_NO_OF_ENTRY for 

Inline ECC mode, otherwise, (MEMC_NO_OF_ENTRY-1). 

This feature is enabled when opt_wrcam_fill_level is 1. 

Value After Reset:0x8 

Volatile: true 

Programming Mode:Static 


DDRCTL SCHED4 
Address: Operational Base + offset (0x10390) 
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| Bit |Attr|ResetValue| Ci@eescription 


wr_page_exp_cycles 
wr_page_exp_cycles indicates number of cycles to keep the bank 
opened for write direction in read mode when both directions has 
request to the bank. 
. The register indicates the number of cycle. 

pies RWS 0x08 If MEMC_RDWR_SWITCH_POL_SEL==1 && 
rdwr_switch_policy_sel==0, this register will be ignored. 
Value After Reset:0x8 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 
rd_page_exp_cycles 
rd_page_exp_cycles indicates number of cycles to keep the bank 
opened for read direction in write mode when both directions has 
request to the bank. 

: The register indicates the number of cycle. 

zo SOR: 0X0 If MEMC_RDWR_SWITCH_POL_SEL==1 && 
rdwr_switch_policy_sel==0, this register will be ignored. 
Value After Reset:0x40 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 3 


wr_act_idle_gap 
wr_act_idle_gap indicates number.of cycles when write direction 
has no request to start preparing bank for read direction. 
The register indicates the number of cycle. 
15:8 |RW |0x08 If MEMC_RDWR_SWITCH_POL)SEL==1 && 
rdwr_switch_policy_sél==0),this register will be ignored. 
Value After Reset:0x8 
Volatile: true 
Programming Mode: Quasi-dynamic Group 
rd_act_idle_gap 
rd_act_idle. gap indicates number of cycles when read direction 
has, nosrequest to start preparing bank for write direction. 
The register indicates the number of cycle. 
7:0 |RW |0Oxi0 If MEMG_RDWR_SWITCH_POL_SEL==1 && 
rdwr_switch_policy_sel==0, this register will be ignored. 
Value After Reset:0x10 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 


DDRCTL SCHED5 
Address: Operational Base + offset (0x10394) 


Ges Reset Value 


Reserved2 
3% 3139} Rw of) [eserves Field: Yes 


dis_opt_valid_wrecc_cam_fill_level 

In this release, this register bit, 

dis_opt_valid_wrecc_cam_fill_level, is required to set to 0 in 
RW |0x0 software. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Static 
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| Bit |Attr|ResetValue| Ci@eescription 


dis_opt_loaded_wrecc_cam_fill_level 

In this release, this register bit, 

dis_opt_loaded_wrecc_cam_fill_level, is required to set to O in 
28 RW |Ox1 software. 

Value After Reset:0x1 

Volatile: true 

Programming Mode: Static 


Reserved1 
27:12 0x0000 Reserved Field:Yes 


wrecc_cam_highthresh 

The high threshold used in optimized write ECC CAM fill level 

When (MEMC_NO_OF_ENTRY/2 - (number of loaded entries) < 

wrecc_cam_highthresh), switch to write mode and prepare banks 
11:8 |RW |Ox2 for write direction if no Exp-VPR or read collision.is there. 

This feature is enabled when opt_wrcam_fill_leveliis 1. 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Static 


. ReservedO 


wrecc_cam_lowthresh 

The low threshold used in optimize write ECC CAM fill level. 

When (MEMC_NO_OF_ENTRY/2,- (number of loaded entries) < 

wrecc_cam_lowthresh), keep»to write mode and stop to prepare 
3:0 |RW |0x4 banks for read direction ifno Exp-VPR or read collision is there. 

This feature is enabled when, opt_wrcam_fill_level is 1. 

Value After Reset:0x4 

Volatile:true 

Programming Mode: Static 


DDRCTL_DFILPCFGO 
Address: Operational Base + offset (0x10500) 


aiaifew [ooo RAS 


Joxooo Reserved 
31: 31:24] Rw | ox000 Reserved Field: Yes 


dfixlp_data_req_en 

Enables DFI Data Low Power interface. 

0 - Disabled. dfi_lp_data_req is not asserted. 
BN) |Oxt 1 - Enabled 

Value After Reset:0x1 

Programming Mode:Static 


F Reserved3 


dfi_lp_en_data 
Enables DFI Data Low Power interface handshaking during data 
bus idle. 
16 RW |0x0 0 - Disabled 
1 - Enabled 
Value After Reset:0x0 
Programming Mode:Static 


. Reserved2 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_lp_en_dsm 
Enables DFI Low Power interface handshaking during Deep Sleep 
Mode Entry/Exit. 
0 - Disabled 
pid ss 1 - Enabled 
This is only present for designs supporting LPDDRS5 devices. 
Value After Reset:0x0 
Programming Mode:Static 


: Reservedi 


dfi_lp_en_sr 
Enables DFI Low Power interface handshaking during Self Refresh 
Entry/Exit. 
4 RW /|0x0 0 - Disabled 
1 - Enabled 
Value After Reset:0x0 
Programming Mode:Static 


: ReservedO 


dfi_lp_en_pd 
Enables DFI Low Power interface handshaking during Power Down 
Entry/Exit. 
RW {0x0 0 - Disabled 
1 - Enabled 
Value After Reset:0x0 
Programming Mode: Static 


DDRCTL DFIUPDO 
Address: Operational Base + offset (0x10508) 


| Bit |Attr| Reset Value 


dis_ auto ctrlupd 

0 -eDDRCTL issues dfi_ctrlupd_req periodically. 

1 - Disablesthe automatic dfi_ctrlupd_req generation by the 
31 Rw loxo DDRCTL,, The core must issue the dfi_ctrlupd_req signal using 

register OPCTRLCMD.ctrlupd. 

Value After Reset:0x0 

Volatile:true 

Programming Mode: Quasi-dynamic Group 


dis_auto_ctrlupd_srx 
0 - DDRCTL issues a dfi_ctrlupd_req before or after exiting self 
refresh, depending on DFIUPDO.ctrlupd_pre_srx. 
1 - Disable the automatic dfi_ctrlupd_req generation by the 
a RVA Oy DDRCTL at self-refresh exit. 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Static 
ctrlupd_pre_srx 
Selects dfi_ctrlupd_req requirements at SRX: 
0 : send ctrlupd after SRX 
1 : send ctrlupd before SRX 
= RW oan If DFIUPDO.dis_auto_ctrlupd_srx=1, this register has no impact, 
because no dfi_ctrlupd_req will be issued when SRX. 
Value After Reset:0x0 
Programming Mode:Static 
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pesisiw owoooo ERR 


Reserved1 
28:16| 16 rw | 0x0000 Reserved Field: Yes 


dfi_phyupd_en 
Enables the support for acknowledging PHY-initiated updates: 
0 - Disabled 
BW Ox 1 - Enabled 
Value After Reset:0x1 
Programming Mode:Static 


; ReservedO 
oxto0e Reserved Field: Yes 
DDRCTL DFIMISC 


Address: Operational Base + offset (0x10510) 


Pere Reset Value 


Reserved3 
31: 31:1g| Rw | 0x0000 Reserved Field: Yes 


dfi_channel_mode 

This field controls how internal DFI data‘is connected to 
17:16;/RW {0x0 dfi0_*data* and dfii_*data*. This must be set to 2'bOO. 

Value After Reset:0x0 

Programming Mode: Static 


: Reserved2 
ee Reserved Field: Yes 


dfi_frequency 

Indicates the operating frequency of the system. The number of 

supported frequencies and the mapping of signal values to clock 
12:8 |RW |0x00 frequencies are defined by the PHY. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1 


Ip_optimized_write 

If this bit is 1, LPDDR4 write DQ is set to 8'hF8 if masked write 
Rw loxo with enabling DBI; otherwise, that value is set to 8'hFF 

Value After Reset:0x0 

Volatile:true 

Prog ing Mode: Quasi-dynamic Group 3 


Reserved 1 


dfi_init_start 
PHY init start request signal.When asserted it triggers the PHY init 
start request 
; RVC |OUR? Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 


: ReservedO 


dfi_data_cs_ polarity 
Defines polarity of dfi_wrdata_cs and dfi_rddata_cs signals. 
0: Signals are active low 
BN ee 1: Signals are active high 
Value After Reset:0x0 
Programming Mode:Static 
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| Bit [Attr|ResetValue| —Ci@Deescription 
phy_dbi_mode 
DBI implemented in DDRC or PHY. 
0 - DDRC implements DBI functionality. 
1 - PHY implements DBI functionality. 
Present only in designs configured to support DDR4 and LPDDR4. 
Value After Reset:0x0 


Programming Mode:Static 

dfi_init_complete_en 

PHY initialization complete enable signal. 

When asserted the dfi_init_complete signal can be used to,trigger 
SDRAM initialisation 

Value After Reset:0x1 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL DFISTAT 
Address: Operational Base + offset (0x10514 


dfi_lp_data_ack_stat 

Stores the value of the dfi_lp data, ack input to the controller. 
Value After Reset:0x0 

Programming Mode:Dynamic 

dfi_lp_ctrl_ack_stat 

Stores the value of the dfi_Ip_ctrl_ack input to the controller. 
Value After Reset:0x0 

Programming | Mode:Dynamic 

dfi_init_complete 

The status flag register which announces when the DFI 
initialization, has been completed. The DFI INIT triggered by 
dfiainit_start signal and then the dfi_init_complete flag is polled 
to know when the initialization is done. 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL DFIPHYMSTR 
Address: Operational Base + offset (0x10518) 


| Bit |Attr| Reset Value 


dfi_phymstr_blk_ref_x32 
The programmed value x32 is the maximum number of DFI clock 
cycles that allows to send pending refreshes before starting self- 
refresh entry process. 
- 0x00 - O DFI clock cycles, no delay 
31:24IRwW |ox8o - 0x01 - 32 DFI clock cycles 
- OxFF - 8160 DFI clock cycles 
Unit: Multiples of 32 DFI clock cycles. 
Note: Use as default value (0x80). 
Value After Reset:0x80 
Programming Mode:Static 


; ReservedO 
Ox 00008 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_phymstr_en 
Enables the PHY Master Interface: 
O - Disabled 

ile 1 - Enabled 
Value After Reset:0x1 
Programming Mode:Static 


DDRCTL_ DFIOMSGCTLO 
Address: Operational Base + offset (0x10520) 


| Bit |Attr| Reset Value 


dfiO_ctrimsg_req 
Setting this register bit to 1 triggers a DFI controller message 
transmission operation. DDRCTL automatically clear.this bit when 
the DFI controller message request (dfi0_ctrlmsg4req),is asserted 
at the DFI MC to PHY Message port interface. This bit must be 
programmed separately after programming other register fields 
appropriately of this register. 

31 RW {0x0 Note: 
DFI controller message request can be issued only if 
DFIPHYMSTR.dfi_phymstr_en = 1 
DFI controller message request must not»be set during DFI LP 
mode due to software controlled low power entry. 
Value After Reset:0x0 
Testable:readOnly 
Programming Mode:Dynamic 


: ReservedO 
ies Reserved Field: Yes 


dfiO0_ctrimsg_tout_clr 
If this bit is set, DFIOMSGSTATO.dfi0_ctrimsg_resp_tout is cleared 
by the controller 
es a (0x8 Value After,Reset:0x0 
Testable:readOnly 
Programming Mode:Dynamic 
dfi0. ctrimsg, cmd 
. DFIO controller message command. 
O70 RW) 10x00 Value After Reset:0x0 
Programming Mode:Dynamic 
dfiO_ctrimsg_data 
' DFIO controller message data. 
£520) RWE | Ogpuo? Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL DFIOMSGSTATO 
Address:.Operational Base + offset (0x10524) 


Pes Reset Value 


Reservedi 
31:17] me Rw | 0x0000 Reserved Field: Yes 


dfiO0_ctrlmsg_resp_tout 

This bit is set if dfiO_ctrilmsg_ack is not asserted by PHY within 
dfi_t_ctrimsg_resp after asserting dfi0_ctrimsg_req 

Value After Reset:0x0 

Programming Mode:Dynamic 


. ReservedO 
nue Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci escription 


dfiO_ctrimsg_req_busy 

The SoC must trigger DFI controller message request only if this 

signal is low. This signal goes high in the clock after the DDRCTL 

accepts software triggered DFI controller message request by 

writing into DFIOMSGCTRLO.dfi0_ctrilmsg_req. It goes low when 

PHY deasserts dfi0_ctrlmsg_ack or dfi0_ctrimsg_resp_tout event 
0x0 has triggered. 

0 - Indicates that the SoC core can initiate a DFI controller 

message request operation 

1 - Indicates that DFI controller message request operation is in 

progress 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL_POISONCFG 
Address: Operational Base + offset (0x10580) 


asi [ooo ER ON 


Gag (Reet 
ou 31:25| Rw | oxoo Reserved Field: Yes 


rd_poison_intr_clr 

Interrupt clear for read transaction poisoning. Allow 2/3 clock 

cycles for correct value to propagate to core logic and clear the 
RW {0x0 interrupts. DDRCTL automatically clears this bit. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


: Reserved4 


rd_poison_intryen 

If set to 1, enables interrupts for read transaction poisoning 
ay peli bea Value After,Reset:0x1 

Prog ing Mode:Dynamic 


: Reserved3 
freh Reserved Field: Yes 


rd_poison_slverr_en 

If set to 1, enables SLVERR response for read transaction 
16 RW |Ox1 poisoning 

Value After Reset:0x1 

Programming Mode:Dynamic 


: Reserved2 


wr_poison_intr_clr 

Interrupt clear for write transaction poisoning. Allow 2/3 clock 

cycles for correct value to propagate to core logic and clear the 
RW {0x0 interrupts. DDRCTL automatically clears this bit. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


: Reservedi 


wr_poison_intr_en 

4 Rw lox If set to 1, enables interrupts for write transaction poisoning 
Value After Reset:0x1 
Programming Mode:Dynamic 
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ne 


ReservedO 
3:1 awe o> ee Field:Yes 


wr_poison_slverr_en 

If set to 1, enables SLVERR response for write transaction 
RW |Ox1 poisoning 

Value After Reset:0x1 

Programming Mode:Dynamic 


DDRCTL_POISONSTAT 
Address: Operational Base + offset (0x10584) 


sian fcoo00 SERRA 


loxocoa Reserved ne A 
31:17] 17 Rw | 0x0000 | Remenrddvs:. a Field:Yes 


rd_poison_intr_0O 

Read transaction poisoning error interrupt for port 0. This register 
is a APB clock copy (double register synchronizer) of the interrupt 
asserted when a transaction is poisoned on the corresponding AXI 
port's read address channel. Bit O corresponds to Port 0, and so 
on. Interrupt is cleared by register rd, poison, intr_clr, then value 
propagated to APB clock. 

Value After Reset:0x0 

Programming Mode:Dynamic 


: ReservedO 
oRnee Reserved Field: Yes 


wr_poison_intr_O 
Write transaction poisoning error interrupt for port 0. This 
register is a APB clock copy (double register synchronizer) of the 
interrupt asserted when a transaction is poisoned on the 

0x0 corresponding AXI port's write address channel. Bit 0 corresponds 
to Port 0, and so on. Interrupt is cleared by register 
wr_poisonaintr_clr, then value propagated to APB clock. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL ECCCFGO 
Address: Operational Base + offset (0x10600 


| Bit |Attr|Reset Value|> Ci eescription 


ecc_region_map_granu 
Granularity of Selectable Protected Region. 
Define one region size for ECCCFGO.ecc_region_map 
O - 1/8 of memory spaces 
31:30/RW_ |Ox0 1 - 1/16 of memory spaces 
2 - 1/32 of memory spaces 
3 - 1/64 of memory spaces 
Value After Reset:0x0 
Programming Mode:Static 
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| Bit |Attr|ResetValue| Ci@eescription 


ecc_region_map_other 
When ECCCFG0.ecc_region_map_granu>0, there is a region 
which is not controlled by ecc_region_map. 
This register defines the region to be protected or non-protected 
for Inline ECC. 

29 RW /|0x0 0 - Non-Protected 
1 - Protected 
This register is valid only when 
ECCCFGO.ecc_region_map_granu>0 && ECCCFGO.ecc_mode=4. 
Value After Reset:0x0 
Programming Mode:Static 


: Reserved3 
eee Reserved Field:Yes 


ecc_ap_err_threshold 
Set threshold for address parity error. 
ECCAPSTAT.ecc_ap_err is asserted if numberof ECC errors 
(correctable/uncorrectable) within one burst exceeds this 
threshold. 

25:24|RW |Ox1 This register value must be less than,"Total number of ECC 
checks within one burst" when this featureis used, 
"Total number of ECC check within one burst" is calculated by 
(DRAM Data width) x (DRAM Bk) /.64: 
Value After Reset:0x1 
Programming Mode:Static 


: Reserved2 
os Reserved Field: Yes 


blk_channel_idle-time_x32 
Indicates the number of cycles on HIF interface with no access to 
protected regions which will cause flush of all the block channels. 
In order to flush block channel, DDRCTL injects write ECC 
commanda(when there is no incoming HIF command) if there is 
any, write in the block and then stop tracking the block address. 
0 indicates.no timeout (feature is disabled, not supported with 
this,version) 

21:16/RW |Ox3f 1 indicates 32 cycles 
2 indicates 2*32 cycles, etc. 
Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset: 0x3f 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 


Reserved1 
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| Bit |Attr|ResetValue| Ci@eescription 


ecc_region_map 
Selectable Protected Region setting. 
Memory space is divided to 8/16/32/64 regions which is 
determined by ECCCFGO.ecc_region_map_granu. 
Note: Highest 1/8 memory space is always ECC region. 
Lowest 7 regions are Selectable Protected Regions. The 
Selectable Protected Regions can be protected/non-protected 
selectively by ECCCFGO.ecc_region_map[6:0]. Other upper 
regions are non-protected region if any. Each bit of 
ECCCFG0.ecc_region_map[6:0] correspond to each of lowest 7 
regions respectively. 

14:8 IRw lox7f In order to protect a region with ECC, set the corresponding bit to 

: 1, otherwise set to O. All "O"s is invalid - there must.be at least 

one protected region if inline ECC is enabled via 
ECCCFG0.ecc_mode register. 
All regions are protected with the following setting. 
ecc_region_map=7'b1111111 
ecc_region_map_granu=0 
Only first 1/64 region is protected with the following setting. 
ecc_region_map=7'bOOOO0001 
ecc_region_map_granu=3 
Value After Reset: 0x7f 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 


ecc_region_remap_en 
Enables remapping EC@@sregion feature. 
Only supported.when inline ECC is enabled. 
7 RW |0x0 0 - Disable 
1 - Enable 
Value After Reset:0x0 
Programming Mode:Static 
ecc_apy_en 
Enable address protection feature. Only supported when inline 
EGC is enabled. 
RW |Ox1 0: disable 
Isyenable 
Value After Reset:0x1 
Programming Mode:Static 


j ReservedO 


ecc_mode 
ECC mode indicator 
000 - ECC disabled 
100 - ECC enabled - SEC/DED 
2:0. |RW |0x0 101 - ECC enabled - Advanced ECC (Illegal value when 
MEMC_INLINE_ECC=1) 
all other settings are reserved for future use 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL ECCCFG1 
Address: Operational Base + offset (0x10604) 


| Bit |Attr| Reset Value 


F Reserved2 
31:13[RW |ox00000 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


active_blk_channel 
Number of active block channels. Total number of ECC block 
channels are defined by MEMC_NO_OF_BLK_CHANNEL hardware 
parameter. This register can limit the number of available 
; channels. For example, if set to 0, only one channel is active and 

Bee RW | OXO8 therefore block interleaving is disabled. 
The valid range is from 0 to MEMC_NO_OF_BLK_CHANNEL-1. 
Value After Reset:0x3 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 
blk_channel_active_term 
Block Channel active terminate enable. 
If enabled, block channel is terminated when full block write?’or 
full block read is performed (all address within block are written 
or read) 
0 - Disable (only for debug purpose) 

z Ri Oxt 1 - Enable (default) 
This is debug register, and this must be set to },for normal 
operation. 
Value After Reset:0x1 
Volatile:true 
Programming Mode:Static 


Reserved1 


ecc_region_waste_lock 

Locks the remaining waste parts of the ECC region (hole) that are 
not locked by ece= region_parity_lock. 

1: Locked; if this region*is accessed, error response is generated. 

5 RW |0x1 0: Unlocked; this region can be accessed normally, similar to 
non-ECC protected’ region. 

Value After Reset:0x1 

Volatile:true 

Programming Mode:Quasi-dynamic Group 3 

eca, region {parity_lock 

Locks)the parity section of the ECC region (hole) which is the 
highest system address part of the memory that stores ECC 
parity for protected region. 

4 Rw lox 1: Locked; if this region is accessed, error response is generated. 
0: Unlocked; this region can be accessed normally, similar to 
non-ECC protected region. 

Value After Reset:0x1 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 
ReservedO 


data_poison_bit 
Selects whether to poison 1 or 2 bits - if 0 -> 2-bit 
(uncorrectable) data poisoning, if 1 -> 1-bit (correctable) data 
poisoning, if ECCCFG1.data_poison_en=1. 

1 RW {0x0 Valid only when MEMC_ECC_SUPPORT==1 or 3 (in SECDED ECC 
mode i.e ECCCFGO.ecc_mode=3'b100) 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 
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| Bit [Attr|ResetValue| —Ci@Deescription 
data_poison_en 
Enable ECC data poisoning - introduces ECC errors on writes to 


address specified by the ECCPOISONADDRO/1 registers 


This field must be set to 0 if ECC is disabled (ECCCFGO.ecc_mode 
= 0). 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL_ECCSTAT 
Address: Operational Base + offset (0x10608) 


| Bit |Attr| Reset Value, 


Pe —i“‘é™é(éOScription = CUP 
F Reserved3 
eo Reserved Field: Yes 


sbr_read_ecc_ue 

Indicates the uncorrectable error interrupt is/due,to read 
operation by scrubber. This bit is cleared on 
ECCCTL.ecc_uncorrected_err_clr 

0 - Mainline/Demand read uncorrectable error interrupt 

1 - Scrubber read uncorrectable error interrupt 

Value After Reset:0x0 

Programming Mode:Static 

sbr_read_ecc_ce 

Indicates the correctable error interrupt is due to read operation 
by scrubber. This bit is cleared on ECCCTL.ecc_corrected_err_clr 
0 - Mainline/Demand read correctable error interrupt 

1 - Scrubber read correctable error interrupt 

Value After Reset:0x0 

Programming Mode:Static 


‘ Reserved2 
eeelh Reserved Field: Yes 


ece@> uncorrected_err 
Double-bit,error indicator. 
In sideband ECC mode, 1 bit per ECC lane. 
16 0x0 In inline ECC mode, the register always is 1 bit to indicate 
uncorrectable error on any lane. 
Value After Reset:0x0 
Programming Mode: Static 


: Reservedi 


ecc_corrected_err 
Single-bit error indicator. 
In sideband ECC mode, 1 bit per ECC lane. 
0x0 In inline ECC mode, the register always is 1 bit to indicate 
correctable error on any lane. 
Value After Reset:0x0 
Programming Mode:Static 


ReservedO 
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| Bit |Attr|ResetValue| C‘iecription 


ecc_corrected_bit_num 

Bit number corrected by single-bit ECC error. See ECC section of 

architecture chapter for encoding of this field. If more than one 
0x00 data lane has an error, the lower data lane is selected. This 

register is 7 bits wide in order to handle 72 bits of the data 

present in a single lane. 

Value After Reset:0x0 

Programming Mode:Static 


DDRCTL_ECCCTL 
Address: Operational Base + offset (0x1060C) 


Pentre nee aaa 


0000) Ree 
ah; 31:19] Rw | (0x0000 | Remcuridve:.. apn ee | Field:Yes 


ecc_ap_err_intr_force 
Interrupt force bit for ecc_ap_err_intr. Setting this register will 
cause the output interrupt to be asserted. DDRCTL automatically 
clears this bit. There is no interaction between functionally 
RW |0x0 triggering an interrupt and forcing an,interrupt (they are mutually 

exclusive). 
Value After Reset:0x0 
Testable:readOnly 
Programming Mode:Dynamic 
ecc_uncorrected_err_intr, force 
Interrupt force bit for ecc suncorrected_err_intr. Setting this 
register will cause the output interrupt to be asserted. DDRCTL 
automatically clears this bit. There is no interaction between 

17 RW {0x0 functionally triggering an interrupt and forcing an interrupt (they 
are mutually exclusive). 
Value After Reset:0x0 
TestableyreadOnly 
Programming Mode:Dynamic 


ecc_corrected_err_intr_force 
Interrupt force bit for ecc_corrected_err_intr. Setting this register 
will cause the output interrupt to be asserted. DDRCTL 
automatically clears this bit. There is no interaction between 

16 RW {0x0 functionally triggering an interrupt and forcing an interrupt (they 
are mutually exclusive). 
Value After Reset:0x0 
Testable:readOnly 
Programming Mode:Dynamic 


. Reservedi 
- Reserved Field:Yes 


ecc_ap_err_intr_en 
Interrupt enable bit for ecc_ap_err_intr. 
1: Enabled 

£0 BME Ox 0: Disabled 
Value After Reset:0x1 
Programming Mode:Dynamic 
ecc_uncorrected_err_intr_en 
Interrupt enable bit for ecc_uncorrected_err_intr. 
1: Enabled 

PP ORs 0: Disabled 

Value After Reset:0x1 
Programming Mode:Dynamic 
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| Bit |Attr[ResetValue|—— —“‘C;SN OCD eScription =— Cid 
ecc_corrected_err_intr_en 
Interrupt enable bit for ecc_corrected_err_intr. 
1 Enabled 
ioe O Disabled 

Value After Reset:0x1 
Programming Mode:Dynamic 

: ReservedO 


ecc_ap_err_intr_clr 
Interrupt clear bit for ecc_ap_err. If this bit is set, the 
ECCAPSTAT.ecc_ap_err/ecc_ap_err_intr will be cleared. DDRCTL 
4 RW {0x0 automatically clears this bit. 
Value After Reset:0x0 
Testable:readOnly 
Programming Mode:Dynamic 
ecc_uncorr_err_cnt_clr 
Setting this register bit to 1 clears the currently stored 
uncorrected ECC error count. The 
3 Rw loxo ECCERRCNT.ecc_uncorr_err_cnt register.is cleared by this 
operation. DDRCTL automatically clears, this bit. 
Value After Reset:0x0 
Testable:readOnly 
Programming Mode:Dynamic 


ecc_corr_err_cnt_clr 
Setting this register bit to.1 clears the currently stored corrected 
ECC error count. The ECGERRCNT.ecc_corr_err_cnt register is 

2 RW {0x0 cleared by this.operation. DDRCTL automatically clears this bit. 
Value After Reset:0x0 
Testable:readOnly 
Programming Mode:Dynamic 


ecc_uncorrected_err_clr 
Setting this register bit to 1 clears the currently stored 
uncorrected ECC error. 
The following registers are cleared: 
ECCSTAT.ecc_uncorrected_err 
ECCSTAT.sbr_read_ecc_ue 
ADVECCSTAT.sbr_read_advecc_ue 
ADVECCSTAT.advecc_uncorr_err_kbd_ stat 
ADVECCSTAT.advecc_uncorrected_err 

1 RW |0x0 ECCUSYNO 
ECCUSYN1 
ECCUSYN2 
ECCUDATAO 
ECCUDATA1 
ECCSYMBOL.ecc_uncorr_sym_71_64 
DDRCTL automatically clears this bit. 
Value After Reset:0x0 
Testable:readOnly 
Programming Mode:Dynamic 
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| Bit |Attr|ResetValue| —Ci@eescription 


ecc_corrected_err_clr 

Setting this register bit to 1 clears the currently stored corrected 

ECC error. 

The following registers are cleared: 

ECCSTAT.ecc_corrected_err 

ECCSTAT.sbr_read_ecc_ce 

ADVECCSTAT.sbr_read_advecc_ce 

ADVECCSTAT.advecc_corr_err_kbd_stat 

ADVECCSTAT.advecc_corrected_err 

ADVECCSTAT.advecc_num_err_symbol 

ADVECCSTAT.advecc_err_symbol_pos 

ADVECCSTAT.advecc_err_symbol_bits 
RW {0x0 ECCCSYNO 

ECCCSYN1 

ECCCSYN2 

ECCBITMASKO 

ECCBITMASK1 

ECCBITMASK2 

ECCCDATAO 

ECCCDATA1 

ECCSYMBOL.ecc_corr_sym_71064 

DDRCTL automatically clears this bit. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


DDRCTL_ECCERRCNT 
Address: Operational Base + offset (0x10610) 


| Bit |Attr| Reset Value, 


| tC—“‘( CD iecription Cid 

ecc_uncorr_err_ent 

Number.of.uncorrectable ECC errors detected. It will saturates at 
31:16 0x0000 OXxFFFF 

Value After. Reset:0x0 

Prog ing Mode:Dynamic 

ecc_corr_err_cnt 

Number of correctable ECC errors detected. It will saturates at 
15:0 0x0000 OxFFFF 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL_ECCCADDRO 
Address: Operational Base + offset (0x10614) 


Nghe Reset Value 


Reserved1 
a 3125} Rw] joxoo (Reserved Field:Yes 


ecc_corr_rank 

Indicates the rank number of a read resulting in a corrected ECC 
error 

Value After Reset:0x0 

Programming Mode:Dynamic 


. ReservedO 


Copyright 2022 © Rockchip Electronics Co., Ltd. 148 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Cieescription 


ecc_corr_row 
Indicates the page/row number of a read resulting in a corrected 
: ECC error. This is 18-bits wide in configurations with DDR4 
vee x00000 support and 16-bits in all other configurations. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL ECCCADDR1 
Address: Operational Base + offset (0x10618) 


ren Reset Value 


loxoo —s—fReserved? 
ae 31:26| Rw | 0x00 Reserved Field: Yes 


ecc_corr_bg 

25:24 Bank Group number of a read resulting in a corrected ECC error. 
Value After Reset:0x0 
Programming Mode:Dynamic 


F Reservedi 


ecc_corr_bank 
18:16 0x0 Bank number of a read resulting in’a corrected ECC error. 
, Value After Reset:0x0 
Programming Mode:Dynamic 


ReservedO 
15:11 Reserved Field:Yes 


ecc_corr_col 

Block number of a read resulting in a corrected ECC error (lowest 
10:0 0x000 bit not assigned here). 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL ECCCSYNO 
Address: Operational Base + offset.(0x1061C) 


| Bit |Attr| Reset Value 


ecc corr» syndromes_31_0 
Data pattern that resulted in a corrected error. 
For)16-bit ECC, only bits [15:0] are used. 
x This field can be masked by setting the dis_regs_ecc_syndrome 
31:0 0x00000000 input to value 1. 
This field will be cleared when ecc_corrected_err_clr is set. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL ECCCSYN1 
Address:sOperational Base + offset (0x10620) 


| Bit |Attr|Reset Value| CD eescription 


ecc_corr_syndromes_63_ 32 
Data pattern that resulted in a corrected error. 
For 32-bit ECC and 16-bit ECC, this register is not used. However, 
for multi-beat ECC, it represents the data pattern of odd SDRAM 
: data beat (ECC lane). 

“a pRCOononee This field can be masked by setting the dis_regs_ecc_syndrome 
input to value 1. 
This field will be cleared when ecc_corrected_err_clr is set. 
Value After Reset:0x0 
Programming Mode:Dynamic 
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DDRCTL_ECCCSYN2 
Address: Operational Base + offset (0x10624) 


Pea ae 


Pt escription 
joxooooo0 Reserved 
31:8 faw | (0x000000 | Reserved Field: Yes 


ecc_corr_syndromes_71_64 
Indicates the data pattern that resulted in a corrected error one 
for each ECC lane, all concatenated together. 


This register refers to the ECC byte, which is bits [71:64] for 64- 
bit ECC, [39:32] for 32-bit ECC, or [23:16] for 16-bit ECC: 

This field can be masked by setting the dis_regs_ecc_syndrome 
input to value 1. 

This field will be cleared when ecc_corrected_err_clr.is set. 
Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL ECCBITMASKO 
Address: Operational Base + offset (0x10628 


| Bit _|Attr| Reset Value 


ecc_corr_bit_mask_31_0 
Mask for the corrected data portion 
1 on any bit indicates that the,bit has been corrected by the ECC 
logic 
0 on any bit indicates that the bit-has not been corrected by the 
31:0 oxoo000000 [ECC logic | | 
, This register accumulates data over multiple ECC errors, to give 
an overall indication of which bits are being fixed. It is cleared by 
writing a 1 to/ECCCTL-eec_corrected_err_clr. 
For 16-bit ECC, only bits [15:0] are used 
Value After Resets0x0 
Programming Mode:Dynamic 


DDRCTL ECCBITMASK1 
Address: Operational Base + offset.(Ox1062C 


| Bit_|Attr| Reset Value 


eco, corr_bit_mask_63_32 
Mask for the corrected data portion 
1 on any bit indicates that the bit has been corrected by the ECC 
logic 
0 on any bit indicates that the bit has not been corrected by the 
ECC logic 
: This register accumulates data over multiple ECC errors, to give 

314 OF 0000000 an overall indication of which bits are being fixed. It is cleared by 
writing a 1 to ECCCTL.ecc_corrected_err_clr. 
For 32-bit ECC and 16-bit ECC, this register is not used. 
However, for multi-beat ECC, it represents the ECC errors of odd 
SDRAM data beat (ECC lane). 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_ECCBITMASK2 
Address: Operational Base + offset (0x10630) 


| Bit |Attr/ResetValue| Ci eescription 


. ReservedO 
OROGROO8 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


ecc_corr_bit_mask_71_64 
Mask for the corrected data portion 
1 on any bit indicates that the bit has been corrected by the ECC 
logic 
0 on any bit indicates that the bit has not been corrected by the 
ECC logic 

7:0 0x00 This register accumulates data over multiple ECC errors, to give 
an overall indication of which bits are being fixed. It is cleared by 
writing a 1 to ECCCTL.ecc_corrected_err_clr. 
This register refers to the ECC byte, which is bits [71:64] for 64- 
bit ECC, [39:32] for 32-bit ECC, or [23:16] for 16-bit ECC 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_ECCUADDRO 
Address: Operational Base + offset (0x10634) 


casi ooo eR ON 


exe Re 
20 31:25| rw | oxo Reserved Field: Yes 


ecc_uncorr_rank 

Rank number of a read resulting,in an uncorrected ECC error. 
Value After Reset:0x0 

Programming Mode:Dynamic 


: ReservedO 


ecc_uncorr_row 
Page/row number of a read resulting in an uncorrected ECC error. 
. This is 18-bits wide in configurations with DDR4 support and 16- 
ee Oxpg00? bits in all other.configurations. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL ECCUADDR1 
Address: Operational Base + offset,(0x10638) 


Perth Reset Value 


loxoo | ( (Reerved? 
a 31:26| Rw | joxoo Reserved Field: Yes 


ecc_uncorr_bg 

Bank Group number of a read resulting in an uncorrected ECC 
25:24 error 

Value After Reset:0x0 

Programming Mode:Dynamic 


‘ Reservedi 


ecc_uncorr_bank 
18:16 0x0 Bank number of a read resulting in an uncorrected ECC error 
: Value After Reset:0x0 
Programming Mode:Dynamic 


: ReservedO 
Pte Reserved Field:Yes 


ecc_uncorr_col 

Block number of a read resulting in an uncorrected ECC error 
10:0 0x000 (lowest bit not assigned here) 

Value After Reset:0x0 

Programming Mode:Dynamic 
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DDRCTL_ECCUSYNO 
Address: Operational Base + offset (0x1063C) 


| Bit |Attr| Reset Value, 


Po eseription 
ecc_uncorr_syndromes_31_0 
Data pattern that resulted in an uncorrected error, one for each 
ECC lane, all concatenated together. 
: For 16-bit ECC, only bits [15:0] are used. 

oi ORE EOODOES This field can be masked by setting the dis_regs_ecc_syndrome 
input to value 1. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL ECCUSYN1 
Address: Operational Base + offset (0x10640) 


| Bit |Attr| Reset Value 


ecc_uncorr_syndromes_63_32 

Data pattern that resulted in an uncorrected error, one for each 

ECC lane, all concatenated together. 

For 32-bit ECC and 16-bit ECC, this register is not used. However, 

. for multi-beat ECC, it represents the data pattern of odd SDRAM 

ott 0x00000000 | Gata beat (ECC lane). 

This field can be masked by setting the dis_regs_ecc_syndrome 

input to value 1. 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL ECCUSYN2 
Address: Operational Base + offset (0x10644 


aig Reset Value 


joxooo000 _freserved® 
31:8 |Rwe (0x000000 Reserved Field: Yes 


ece> uncorr_syndromes_71_64 

Data pattern that resulted in an uncorrected error one for each 
ECG. lane, alb concatenated together. 

This register refers to the ECC byte, which is bits [71:64] for 64- 
bitECC, [39:32] for 32-bit ECC, or [23:16] for 16-bit ECC. 

This field can be masked by setting the dis_regs_ecc_syndrome 
input to value 1. 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL_ ECCPOISONADDRO 
Address: Operational Base + offset (0x10648 


Fey Sey Reset Value 


oxoo Reena 
St: 31:25} pw | 0x00 Reserved Field:Yes 


ecc_poison_rank 
Rank address for ECC poisoning 
RW |0x0 Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 


: ReservedO 
C00 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


ecc_poison_col 

Indicates the column address for ECC poisoning. Note that this 

column address must be burst aligned: 

In full bus width mode, ecc_poison_col[2:0] must be set to 0 
11:0 |RW |0x000 In half bus width mode, ecc_poison_col[3:0] must be set to 0 

In quarter bus width mode, ecc_poison_col[4:0] must be set to 0 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL ECCPOISONADDR1 
Address: Operational Base + offset (0x1064C 


Petr Reset Value 


a beer 
cs 31:30] Rw | oxo Reserved Field:Yes 


ecc_poison_bg 

Bank Group address for ECC poisoning 
29:28;RW |0x0 Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


Reserved1 


ecc_poison_bank 

Bank address for ECC poisoning 
26:24IRW {0x0 Value After Reset:0x0 

Volatile:true 

Programming Mode: Quasi-dynamic Group 3 


Reserved0- 


ecc_poison_row 

Row address for ECC poisoning. This is 18-bits wide in 

configurations with DDR4 support and 16-bits in all other 
17:0 |RW |0x00000 configurations. 

Value After Reset:0x0 

Volatile:true 

Prog ing Mode: Quasi-dynamic Group 


DDRCTL ECCAPSTAT 
Address: Operational Base + offset (0x10664) 


Paar. Reset Value 


dx08000000 /Reservedd 
sist few’ (006000000 | Reserved Field: Yes 


ecc_ap_err 
Indicates the number of ECC errors (correctable/uncorrectable) 
within one burst exceeded the 
threshold.(ECCCFGO.ecc_ap_err_threshold) 

Value After Reset:0x0 

Programming Mode:Static 


DDRCTL LNKECCCTLO 
Address: Operational Base + offset (0x10980 


| Bit_|Attr| Reset Value 


: ReservedO 
OxGOQ00000 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


rd_link_ecc_enable 
Enable LPDDR5 Read Link ECC feature. 
0 - Disabel LPDDR5 Read Link ECC 
1 - Enable LPDDR5 Read Link ECC 
1 RW |0x0 When non-LPDDR5 devices are used, this register must be set to 
0. 
Value After Reset:0x0 
Volatile:true 
Programming Mode:Static 


wr_link_ecc_enable 
Enable LPDDR5 Write Link ECC feature. 
0 - Disabel LPDDR5 Write Link ECC 
1 - Enable LPDDR5 Write Link ECC 
RW |0x0 When non-LPDDRS devices are used, this registersmust be set to 
0. 
Value After Reset:0x0 
Volatile:true 
Programming Mode:Static 


DDRCTL_LNKECCCTL1 
Address: Operational Base + offset (0x10984) 


| Bit |Attr|/ResetValue| Ci scription = 


: ReservedO 
Oxoe00n0 Reserved Field: Yes 


rd_link_ecc_uncorr_intr_force 

Interrupt force bit for rdylinkecc_uncorr_err_intr. Setting this 
register will cause the output interrupt to be asserted. DDRCTL 
automatically clears this bit. There is no interaction between 
functionally triggering an interrupt and forcing an interrupt (they 
are mutually exclusive). 

Value After,Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


rd “link »ecc »uncorr_cnt_clr 

Clear all Read Link-ECC uncorrectable error count. 

If this bit set, LNKECCERRCNTO.rd_link_ecc_uncorr_cnt will be 
RW {0x0 cleared. LPDDRCTL automatically clears this bit. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


rd_link_ecc_uncorr_intr_clr 

Clear Read Link-ECC uncorrectable error interrupt. 

If this bit set, rd_linkecc_uncorr_err_intr will be cleared. 
LPDDRCTL automatically clears this bit. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 
rd_link_ecc_uncorr_intr_en 

Interrupt enable bit for Read Link-ECC uncorrectable error. 
Value After Reset:0x0 

Programming Mode:Dynamic 
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| Bit |Attr|ResetValue| Ci@eescription 


rd_link_ecc_corr_intr_force 

Interrupt force bit for rd_linkecc_corr_err_intr. Setting this 
register will cause the output interrupt to be asserted. DDRCTL 
automatically clears this bit. There is no interaction between 
functionally triggering an interrupt and forcing an interrupt (they 
are mutually exclusive). 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 

rd_link_ecc_corr_cnt_clr 

Clear all Read Link-ECC correctable error count. 

If this bit set, _LNKECCERRCNTO.rd_link_ecc_corr_cnt will be 
cleared. LPDDRCTL automatically clears this bit. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 

rd_link_ecc_corr_intr_clr 

Clear Read Link-ECC correctable error interrupt: 

If this bit set, rd_linkecc_corr_err_intr will be cleared. LPDDRCTL 
automatically clears this bit. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 

rd_link_ecc_corr_intr_en 

Interrupt enable bit for Read Link-ECC correctable error. 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL_ LNKECCPOISONCTLO 
Address: Operational Base + offset (0x10988) 


Reset Value 


| Bit_|Attr'| 
F Reserved2 
ace Reserved Field: Yes 


linkecc.poison_byte_sel 

Selecttarget byte(s) of Data for Write Link ECC poisoning. This is 
25:24|1RW |0x0 bitymap indicator. Bit N corresponding to Data[N*8+:8]. 

Value After Reset:0x0 

Programming Mode:Dynamic 


: Reservedi 
cea Reserved Field: Yes 


linkecc_poison_dmi_sel 

Select target DMI(s) of Data for Write Link ECC poisoning. This is 
171716/RW \}.0x0 bit map indicator. Bit N corresponding to DMI[N]. 

Value After Reset:0x0 

Programming Mode:Dynamic 


: ReservedO 
ibe Reserved Field: Yes 


linkecc_poison_rw 
Indicates whether the Link-ECC poisoning operation is Read or 
Write. 
2 RW |0x0 O - Write 
1 - Read 
Value After Reset:0x0 
Programming Mode:Dynamic 
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| Bit |Attr|ResetValue| Ci@eescription 


linkecc_poison_type 
Indicates whether the Link-ECC poisoning operation is Single-bit 
error or Double bit error. 
1 RW /|0x0 O - Single bit Error 
1 - Double bit Error 
Value After Reset:0x0 
Programming Mode:Dynamic 


linkecc_poison_inject_en 
Setting this register bit to 1 triggers the Link-ECC poisoning. 
Once Link-ECC is poisoned to a ECC code, the ECC poisoning is 
completed automatically and 
LNKECCPOISONSTAT.linkecc_poison_complete becomes 1. 

RW |0x0 
Please make sure that 
LNKECCPOISONSTAT.linkecc_poison_complete==0> before’ writing 
this register to 1. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL LNKECCPOISONSTAT 
Address: Operational Base + offset (0x1098C) 


Peart Reset Value 


}oxo0000000 [Reserved 
sis fRwe (000000000 Reserved Field: Yes 


linkecc_poison_complete 

Indicates Link-ECC poisoning operation is done. 
O - Link-ECC poisoning is,not completed 

1 - Link-ECC poisoning is completed 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL_ LNKECCINDEX 
Address: Operational Base + offset (0x10990 


Perr Reset Value 


Reservedi 
31: 31:6 | Rw | 0x0000000 Reserved Field: Yes 


rd link_ecc_err_rank_sel 

Select of which rank status output to 

LNKECCERRCNT.rd_link_ecc_uncorr_cnt, rd_link_ecc_corr_cnt 
Rw loxd and rd_link_ecc_err_syndrome. 

The value must be less than MEMC_NUM_RANKS. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1 


ReservedO 


rd_link_ecc_err_byte_sel 
Select of which data byte status output to 
LNKECCERRCNT.rd_link_ecc_uncorr_cnt, rd_link_ecc_corr_cnt 

2:0 Irw loxo and rd_link_ecc_err_syndrome. 

. The value must be less than MEMC_DRAM_DATA_WIDTH/8. 

Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1 


DDRCTL_LNKECCERRCNTO 
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Address: Operational Base + offset (0x10994 


| Bit_|Attr| Reset Value 


rd_link_ecc_uncorr_cnt 
: Indicates double bit error count. 
ues 0x00 Value After Reset:0x0 
Programming Mode:Dynamic 
rd_link_ecc_corr_cnt 
z Indicates single bit error count. 
aot ox0e Value After Reset:0x0 
Programming Mode:Dynamic 


: ReservedO 


rd_link_ecc_err_syndrome 

0x000 Indicates ECC syndrome from most recent single bit,error. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL LNKECCERRSTAT 
Address: Operational Base + offset (0x10998) 


Perry Reset Value 


joxooo00 _—jReservedt 
ou 31:12] Rw | (0x00000 Reserved Field: Yes 


rd_link_ecc_uncorr_err_int 

Indicates double bit error for Read Link-ECC. If double bit error 
happens, this interrupt bit is set. It remains set until cleared by 
LNKECCCTL1.rd_link_ecc_uncorr_intr_clr. Each bit represents one 
rank. (LSB is the lowest rank number. ) 

Value After Reset:0x0 

Programming/Mode:Static 


. ReservedO 


rd_link_cexcorr_err_int 

Indicates single bit error for Read Link-ECC. If signle bit error 

happens, this interrupt bit is set. It remains set until cleared by 
3:0 0x0 LNKECCCTL1.rd_link_ecc_corr_intr_clr Each bit represents one 

rank. (LSB is the lowest rank number.) 

Value After Reset:0x0 

Programming Mode:Static 


DDRCTL OPCTRLO 
Address: Operational Base + offset (0x10B80) 


sip losboo00. SR 


loxdooo00 Reserved? 
31:8qfRW\ ‘0x000000 | Reserved Field: Yes 


dis_max_rank_wr_opt 
Disable optimized max_rank_wr and max_logical_rank_wr 


feature. This register is debug purpose only. For normal 
operation, This register must be set to 0. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Static 
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| Bit |Attr|ResetValue| SS Ci@eescription 


dis_max_rank_rd_opt 

Disable optimized max_rank_rd and max_logical_rank_rd 

feature. This register is debug purpose only. For normal 
RW {0x0 operation, This register must be set to 0. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Static 


Reserved1 


dis_collision_page_opt 

When this is set to '0', auto-precharge is disabled for the flushed 

command in a collision case. Collision cases are write followed by 

read to same address, read followed by write to same address, or 
4 Rw loxo write followed by write to same address with OPCPRLO.dis_ wc bit 

= 1 (where same address comparisons exclude the two address 

bits representing critical word). 

FOR DEBUG ONLY. CAN ONLY BE SET TO 1. 

Value After Reset:0x0 

Programming Mode:Static 


: ReservedO 


dis_wc 

When 1, disable write combine: 
RW /|0x0 FOR DEBUG ONLY 

Value After Reset:0x0 

Programming Mode: Static 


DDRCTL OPCTRL1 
Address: Operational Base + offset (0x10B84) 


Peart Reset Value 


}ox00000000 |Reserved® 
31:2 |awe (000000000 Reserved Field: Yes 


dis_hif 
When 1)DDRCTL asserts the HIF command signal hif_cmd_stall. 


DDRCTL will ignore the hif_cmd_valid and all other associated 
request signals. 

This bit is intended to be switched on-the-fly. 

Value After Reset:0x0 

Programming Mode:Dynamic 
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| Bit [Attr|ResetValue| —Ci@Deescription 
dis_dg 
When 1, DDRCTL will not de-queue any transactions from the 
CAM. Bypass is also disabled. All transactions are queued in the 
CAM. No reads or writes are issued to SDRAM as long as this is 
asserted. 
This bit may be used to prevent reads or writes being issued by 
the DDRCTL, which makes it safe to modify certain register fields 
associated with reads and writes (see Programming Chapter for 
details). After setting this bit, it is strongly recommended to poll 
OPCTRLCAM.wr_data_pipeline_empty and 
OPCTRLCAM.rd_data_pipeline_empty, before making changes to 
any registers which affect reads and writes. This will enSure that 
the relevant logic in the DDRC is idle. 
This bit is intended to be switched on-the-fly. 
Note: This bit is not applicable for designs working,in DDR5 
mode. In DDR5 mode, use sofeware command interface 
command DisDgRef to achieve the same funtion as, this bit. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_ OPCTRLCAM 
Address: Operational Base + offset (0x10B88) 


| Bit |Attr|/ResetValue| Cie Scription = 


: Reserved4 
ee Reserved Field: Yes 


wr_data_pipeline_empty 

This bit indicates that the write data pipeline on the DFI interface 
is empty. This register is intended to be polled at least twice after 
setting OPCTRL1.dis/dq, to ensure that all remaining 
commands/data have completed. 

Value After,Reset:0x0 

Reset Mask:0x0 

Volatile: true 


Prog i Mode:Dynamic 


rd_data_pipeline_empty 

This bit indicates that the read data pipeline on the DFI interface 
issempty. This register is intended to be polled at least twice after 
setting OPCTRL1.dis_dgq, to ensure that all remaining 
commands/data have completed. 

Value After Reset:0x0 

Reset Mask:0x0 

Volatile:true 

Programming Mode:Dynamic 


Reserved3 
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| Bit |Attr[ResetValue| ————Cti—‘“C;C™*C‘~Ci scription 
dbg_wr_q_empty 
When 1, all the Write command queues and Write data buffers 
inside DDRC are empty. This register is to be used for debug 
purpose. 
An example use-case scenario: When Controller enters Self- 
Refresh using the Low-Power entry sequence, Controller is 
expected to have executed all the commands in its queues and 
the write and read data drained. Hence this register must be 1 at 
that time. 
Value After Reset:0x0 
Reset Mask:0x0 
Volatile: true 
Programming Mode:Dynamic 
dbg_rd_gq_empty 
When 1, all the Read command queues and Read data buffers 
inside DDRC are empty. This register is to besused for debug 
purpose. 
An example use-case scenario: When Controller,enters Self- 
Refresh using the Low-Power entry ‘Sequence,)Controller is 
expected to have executed all the commands in its queues and 
the write and read data drained. Hence this register must be 1 at 
that time. 
Value After Reset:0x0 
Reset Mask:0x0 
Volatile: true 
Programming Mode:Dynamic 


FOR DEBUG ONLY 
Value After Reset:0x0 
Programming Mode:Dynamic 


: Reserved2 
Sore Reserved»Field: Yes 


dbg. w.q_depth 
Write queue depth 
21:16 0x00 The last entry of WR queue is reserved for ECC SCRUB operation. 
: This entry is not included in the calculation of the queue depth. 
Value After Reset:0x0 
Programming Mode:Dynamic 


: Reservedi 
eas Reserved Field: Yes 


dbg_Ipr_g_depth 
Low priority read queue depth 
13°8 0x00 The last entry of Lpr queue is reserved for ECC SCRUB operation. 
, This entry is not included in the calculation of the queue depth. 
Value After Reset:0x0 
Programming Mode:Dynamic 


. ReservedO 


dbg_hpr_q_depth 
. High priority read queue depth 
ps0 x00 Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_OPCTRLCMD 
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Address: Operational Base + offset (0x10B8C 


a Reset Value 


loxoooo «Reserved 
au 31:1g| Rw | ox0000 Reserved Field: Yes 


ctrlupd 

Setting this register bit to 1 indicates to the DDRCTL to issue a 

dfi_ctrlupd_req to the PHY. When this request is stored in the 

DDRCTL, the bit is automatically cleared. This operation must 
RW |0x0 only be performed when DFIUPDO.dis_auto_ctrlupd=1. 

Note: This field is not applicable for DDRS5. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


zq_calib_short 

Setting this register bit to 1 indicates to the DDRCTL to Issue a 
ZQCS (ZQ calibration short)/MPC(ZQ calibration) command to the 
SDRAM. When this request is stored in the DDRCTL, the bit is 
automatically cleared. This operation can be performed only when 
ZQCTLO.dis_auto_zq=1. It is recommended)NOT to set this 
register bit if in Init, in Self-Refresh(except LPDDR4/5) or SR- 
Powerdown(LPDDR4/5) or Deep Sleep Mode or Maximum Power 
Saving Mode. 

16 Rw loxo For Self-Refresh(except LPDDR4/5) or*SR-Powerdown(LPDDR4/5) 
it will be scheduled after SR(except LPDDR4/5) or 
SRPD(LPDDR4/5) has been exited. 

For Deep Sleep Mode, it will beyscheduled after DSM and/or SRPD 
has been exited. 

For Maximum Power Saving Mode, it will not be scheduled, 
although OPCTRLSTAT.zq_calib_short_busy will be de-asserted. 
Note: This field.is not applicable for DDRS5. 

Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


: Reservedd 
voles Reserved Field: Yes 


DDRCTL OPCTRLSTAT 
Address: Operational Base + offset (0x10B90) 


Perr Reset Value 


lopaoON [Reserved 
ot 31:g| pw | (0x00. | Reserved Field: Yes 


ctrlupd_busy 

SoC core may initiate a ctrlupd operation only if this signal is low. 
This signal goes high in the clock after the DDRCTL accepts the 
ctrlupd request. It goes low when the ctrlupd operation is 
initiated in the DDRCTL. 

It is recommended not to perform ctrlupd operations when this 
signal is high. 

0 - Indicates that the SoC core can initiate a ctrlupd operation 
1 - Indicates that ctrlupd operation has not been initiated yet in 
the DDRCTL 

Note: This field is not applicable for DDRS5. 

Value After Reset:0x0 

Programming Mode:Dynamic 
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| Bit |Attr|ResetValue| Ci@eescription 


zq_calib_short_busy 

SoC core may initiate a ZQCS (ZQ calibration short) operation 

only if this signal is low. This signal goes high in the clock after 

the DDRCTL accepts the ZQCS request. It goes low when the 

ZQCS operation is initiated in the DDRCTL. It is recommended 
16 0x0 not to perform ZQCS operations when this signal is high. 

0 - Indicates that the SoC core can initiate a ZQCS operation 

1 - Indicates that ZQCS operation has not been initiated yet in 

the DDRCTL 

Note: This field is not applicable for DDRS5. 

Value After Reset:0x0 

Programming Mode:Dynamic 


: ReservedO 
oet000 Reserved Field: Yes 


DDRCTL OPCTRLCAM1 
Address: Operational Base + offset (0x10B94 


aise Ie [owooono0. SR 


joxooooo00 /Reserved? 
31:6 |aw | (00000000 | Reserved Field: Yes 


dbg_wrecc_q_depth 

Write ECC queue depth 

FOR DEBUG ONLY 

Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL OPREFCTRLO 
Address: Operational Base + offset (0x10B98) 


in Reset Value 


}oxo0000000 [Reserved 
31:2 |awe (000000000 Reserved Field: Yes 


rank1_refresh 

Setting this register bit to 1 indicates to the DDRCTL to issue a 
refresh to rank 1. Writing to this bit causes 
OPREFSTATO.rank1_refresh_busy to be set. When 
OPREFSTATO.rank1_refresh_busy is cleared, the command has 
been stored in the DDRCTL. 

For 3DS configuration, refresh is sent to logical rank index 1. 
This operation can be performed only when 
RFSHCTLO.dis_auto_refresh=1. It is recommended NOT to set 
this register bit if in Init or Maximum Power Saving Mode. 
Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 
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| Bit |Attr|ResetValue| Ci@eescription 


rankO_refresh 

Setting this register bit to 1 indicates to the DDRCTL to issue a 
refresh to rank 0. Writing to this bit causes 
OPREFSTATO.rankO_refresh_busy to be set. When 
OPREFSTATO.rankO_refresh_busy is cleared, the command has 
been stored in the DDRCTL. 

For 3DS configuration, refresh is sent to logical rank index 0. 
This operation can be performed only when 
RFSHCTLO.dis_auto_refresh=1. It is recommended NOT to set 
this register bit if in Init or Maximum Power Saving Mode. 
Value After Reset:0x0 

Testable:readOnly 

Programming Mode:Dynamic 


DDRCTL_OPREFSTATO 
Address: Operational Base + offset (0x10BA0) 


| Bit |Attr|/ResetValue| Ci eescription 


: ReservedO 
i Rw |ox00000000 Reserved Field: Yes 


rank1i_refresh_busy 

SoC core may initiate a ranki, ‘refresh operation (refresh 
operation to rank 1) only if this:signalis low. This signal goes 
high in the clock after OPREFCTRLO.ranki_refresh is set to one. 

It goes low when the ranki_refresh operation is stored in the 
DDRCTL. 

It is recommended not to. perform rank1_refresh operations when 
this signal is high: -.0 - Indicates that the SoC core can initiate a 
ranki_refresh operation 

1 - Indicates that rank1_refresh operation has not been stored 
yet in the DDRCTE 

Value After.Reset:0x0 

Programming Mode:Dynamic 

rank. refresh_busy 

SoG. core may initiate a rankO_refresh operation (refresh 
Operation to rank O) only if this signal is low. This signal goes 
high in the clock after OPREFCTRLO.rankO_refresh is set to one. 
Itygoes low when the rankO_refresh operation is stored in the 
DDRCTL. 

It is recommended not to perform rankO_refresh operations when 
this signal is high. - 0 - Indicates that the SoC core can initiate a 
rankO_refresh operation 

1 - Indicates that rankO_refresh operation has not been stored 
yet in the DDRCTL 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL_SWCTL 
Address: Operational Base + offset (0x10C80) 


| Bit |Attr|/ResetValue| Ci eescription 


. ReservedO 
oxpooopene Reserved Field: Yes 
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| Bit |Attr|ResetValue| —Ciescription 


sw_done 

Enable quasi-dynamic register programming outside reset. 

Program register to 0 to enable quasi-dynamic programming. Set 
RW |0x1 pen 

back register to 1 once programming is done. 

Value After Reset:0x1 

Programming Mode:Dynamic 


DDRCTL SWSTAT 
Address: Operational Base + offset (0x10C84) 


Part Reset Value 


}oxo0000000 fReserved® 
sis fawe (000000000 Reserved Field: Yes 


sw_done_ack 

Register programming done. This register is thevecho of 
SWCTL.sw_done. Wait for sw_done value 1 to propagate to 
sw_done_ack at the end of the programming’ sequence to ensure 
that the correct registers values are propagated to the 
destination clock domains. 

Value After Reset:0x1 

Programming Mode:Static 


DDRCTL RANKCTL 
Address: Operational Base + offset (0x10C90) 


Perite Reset Value 


joxoo00 —_—_—fReserved 
ak 31:16 Rw | 0x0000 Reserved Field: Yes 


max_rank_wr 

Only present for multi-rank configurations. 

Background: Writes to the same rank can be performed back-to- 

back. Writes to different ranks require additional gap dictated by 

the register, RANKCTL.diff_rank_wr_gap. This is to avoid possible 

data bus contention as well as to give PHY enough time to switch 

the delay when changing ranks. The DDRCTL arbitrates for bus 

access On a cycle-by-cycle basis; therefore after a write is 

scheduled, there are few clock cycles (determined by the value 

on \RANKCTL.diff_rank_wr_gap register) in which only writes from 

the same rank are eligible to be scheduled. This prevents writes 

from other ranks from having fair access to the data bus. 

This parameter represents the maximum number of writes that 

can be scheduled consecutively to the same rank. 
15:12|/RW..)0x0 After this number is reached, 

- DDR4/LPDDR: a delay equal to RANKCTL.diff_rank_wr_gap is 

inserted by the scheduler to allow all ranks a fair opportunity to 

be scheduled. Higher numbers increase bandwidth utilization, 

lower numbers increase fairness. 

- DDR5: writes to the same rank are blocked until read-write 

mode turn around or writes are issued to other ranks. 

This feature can be DISABLED by setting this register to 0. When 

set to 0, the Controller will stay on the same rank as long as 

commands are available for it. 

Minimum programmable value is 0 (feature disabled) and 

maximum programmable value is OxF. 

FOR PERFORMANCE ONLY. 

Value After Reset:0x0 

Programming Mode:Static 
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tie fw foo (RBeRR 


ReservedO 
aca | - Rw | ee. ese Field:Yes 


max_rank_rd 
Only present for multi-rank configurations. 
Background: Reads to the same rank can be performed back-to- 
back. Reads to different ranks require additional gap dictated by 
the register RANKCTL.diff_rank_rd_gap. This is to avoid possible 
data bus contention as well as to give PHY enough time to switch 
the delay when changing ranks. The DDRCTL arbitrates for bus 
access on a cycle-by-cycle basis; therefore after a read is 
scheduled, there are few clock cycles (determined by the value 
on RANKCTL.diff_rank_rd_gap register) in which only reads from 
the same rank are eligible to be scheduled. This prevents reads 
from other ranks from having fair access to the.data bus. 
This parameter represents the maximum number of reads that 
can be scheduled consecutively to the same rank. 

RW |Oxf After this number is reached, 
- DDR4/LPDDR: a delay equal to RANKCPL.diff \rank_rd_gap is 
inserted by the scheduler to allow all.ranks a fair opportunity to 
be scheduled. Higher numbers increase bandwidth utilization, 
lower numbers increase fairness. 
- DDRS5: reads to the same rank are blocked until read-write 
mode turn around or reads are,issued to other ranks. 
This feature can be DISABLED by»setting this register to 0. When 
set to 0, the Controller will stay»on the same rank as long as 
commands are available,forvit. 
Minimum programmable value is 0 (feature disabled) and 
maximum programmable value is OxF. 
FOR PERFORMANCE ONLY. 
Value After Reset:Oxf 
Programming Mode:Static 


DDRCTL DBICTL 
Address: Operational Base +,offset. (0x10C94) 


a1:3 aw owooooooe RE 


joxooooa0g6 /reserved 
31:3 few | (000000000 | Reserved Field: Yes 


rd_dbi_en 

Read DBI enable signal in DDRC. 

O - Read DBI is disabled. 

1 - Read DBI is enabled. 

This signal must be set the same value as DRAM's mode register. 
DDR4: MR5 bit A12. When x4 devices are used, this signal must 
be set to 0. 

DDR5: This signal must be set to 0. 

LPDDR4/LPDDR5: MR3[6]. 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 1 
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| Bit |Attr|ResetValue| Ci@eescription 


wr_dbi_en 

Write DBI enable signal in DDRC. 

0 - Write DBI is disabled. 

1 - Write DBI is enabled. 

This signal must be set the same value as DRAM's mode register. 

DDR4: MR5 bit A11. When x4 devices are used, this signal must 
1 RW |0x0 

be set to 0. 

DDR5: This signal must be set to 0. 

LPDDR4/LPDDR5: MR3[7]. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1 


dm_en 

DM enable signal in DDRC. 

O - DM is disabled. 

1 - DM is enabled. 

This signal must be set the same logical value as DRAM's mode 

register. 

DDR4: Set this to same value as MR5 bit A10) When x4 devices 
RW |0Ox1 are used, this signal must be set to,0. 

DDRS: Set this to same value.as MR5[5]»When x4 devices are 

used, this signal must be set to 0) 

LPDDR4/LPDDRS: Set this to: inverted value of MR13[5] which is 

opposite polarity from this’ signal: 

Value After Reset:0x1 

Volatile: true 

Programming Mode:Static 


DDRCTL ODTMAP 
Address: Operational Base + offset (0Ox10C9G 


Percy Reset Value 


loxooooo REM) ssid 
3114] 14 rw | (0x00000 Reeweariddves Field: Yes 


rank1i —rd_odt 
Indicates which remote ODTs must be turned on during a read 
from rank 1. 
Each rank has a remote ODT (in the SDRAM) which can be turned 
on by setting the appropriate bit here. 
13:12}/RW |0x2 Rank 0 is controlled by the LSB; rank 1 is controlled by bit next to 
the LSB, etc. 
For each rank, set its bit to 1 to enable its ODT. 
Present only in configurations that have 2 or more ranks 
Value After Reset:0x2 
Programming Mode:Static 


. Reserved2 
als Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


ranki_wr_odt 
Indicates which remote ODTs must be turned on during a write to 
rank 1. 
Each rank has a remote ODT (in the SDRAM) which can be turned 
on by setting the appropriate bit here. 
RW |Ox2 Rank 0 is controlled by the LSB; rank 1 is controlled by bit next to 
the LSB, etc. 
For each rank, set its bit to 1 to enable its ODT. 
Present only in configurations that have 2 or more ranks 
Value After Reset:0x2 
Programming Mode:Static 


: Reservedi 


rankO_rd_odt 
Indicates which remote ODTs must be turned on during a read 
from rank O. 
Each rank has a remote ODT (in the SDRAM) which can be turned 
5:4 |rRw loxi on by setting the appropriate bit here. 
: Rank 0 is controlled by the LSB; rank.1 is’controlled by bit next to 
the LSB, etc. 
For each rank, set its bit to 1.to enable its ODT. 
Value After Reset:0x1 
Programming Mode:Static 


. ReservedO 


rankO_wr_odt 
Indicates whichyremote ODTs must be turned on during a write to 
rank 0. 
Each rank has a remote ODT (in the SDRAM) which can be turned 
1:0 IRW lox1 on by setting the appropriate bit here. 
: Rank O isscontrolled by the LSB; rank 1 is controlled by bit next to 
the,LSB, etc. 
For each rank, set its bit to 1 to enable its ODT. 
Value After Reset:0x1 
Programming Mode:Static 


DDRCTL_DATACTLO 
Address: Operational Base’+ offset (0x10CA0) 


Pecrtae al 


Pt escription sd 
loxoo0q,” (Reserved 
31: 31:19] Rw | (00000, | Reserved Field: Yes 


wr_data_x_en 
Write Data X 


1: Enable Write X 

0: Write X 

This feature is not supported at present. 
Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2 
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| Bit |Attr|ResetValue| Ci eescription 


wr_data_copy_en 
Write Data Copy 
1: Enable Write Data Copy X 
0: Disable Write Data Copy X 
ad RYE OX0 This feature is not supported at present. 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 


rd_data_copy_en 
Read Data Copy 
1: Enable Read Data Copy X 
0: Disable Read Data Copy X 
+e Be exe This feature is not supported at present. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2 


: ReservedO 
Ontpe Reserved Field: Yes 


DDRCTL_SWCTLSTATIC 
Address: Operational Base + offset (0x10CA4) 


ait ew owooooo000 Sm 


joxoooa000 /Reserved 
sist few | (000000000 | Reserved Field: Yes 


sw_static_unlock 

Enables static register programming outside reset. 

Program this register.to 1 to enable static register programming. 
Set register back to 0 once programming is done. 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL INITTMGO 
Address: Operational Base + offset (Ox10D00) 


| Bit |Attr| Reset Value 


skip_dram_init 

If lower bit is enabled the SDRAM initialization routine is skipped. 

The upper bit decides what state the controller starts up in when 

reset is removed 

00 - SDRAM Initialization routine is run after power-up 

01 - SDRAM Initialization routine is skipped after power-up. 
31:30)/RW.}0x0 Controller starts up in Normal Mode 

11 - SDRAM Initialization routine is skipped after power-up. 

Controller starts up in Self-refresh Mode 

10 - Reserved. 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2 


Reserved 1 
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| Bit |Attr|ResetValue| Ci@eescription 


post_cke_x1024 
Cycles to wait after driving CKE (CS in DDR5) high to start the 
SDRAM initialization sequence. 
DDRS5: tINIT4 of 2 us (min) - simulation only. 
LPDDR4 typically requires this to be programmed for a delay of 2 
us. 

eo TO RW Ox002 Unit: Multiples of 1024 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x2 
Programming Mode:Static 


: ReservedO 
pers Reserved Field: Yes 


pre_cke_x1024 

Cycles to wait after reset before driving CKE (CS,in DDR5) high to 

start the SDRAM initialization sequence. 

DDRS5: tINIT3 of 4 ms (min) - simulation only. 

LPDDR4: tINIT3 of 2 ms (min) 

For DDR4 RDIMMs, this must include the time needed to satisfy 
12:0 |RW |0x004e tSTAB. 

Unit: Multiples of 1024 DRAM clock cycles. 

Please refer to "Note 1" from "Notes»on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset: 0x4e 

Programming Mode:Static 


DDRCTL INITTMG1 
Address: Operational Base + offset (0x10D04) 


Per Reset Value 


Reserved1 
ses 31:26| Rw | joxoo —_—fReserved Field:Yes 


dram_rstn_x1024 
Number of cycles to assert SDRAM reset signal during init 
sequence. 
Unit: Multiples of 1024 DRAM clock cycles. 

25:16/RW |0x000 Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x0 
Programming Mode:Static 


‘ ReservedO 
insta Reserved Field: Yes 


DDRCTL_DDRCTL_VER_ NUMBER 
Address: Operational Base + offset (Ox10FF8) 


| Bit |Attr| Reset Value, 


| t—“‘C‘SSC‘#éi scription Cid 
ver_number 
Indicates the Device Version Number value. This is in ASCII 
: format, with each byte corresponding to a character of the 
31:0 0x3130312a Gercick, HUnIDEr 
Value After Reset:0x3130312a 
Programming Mode:Static 
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DDRCTL DDRCTL VER TYPE 
Address: Operational Base + offset (Ox10FFC 


| Bit |Attr|/ResetValue| Ci eescription 


ver_type 

Indicates the Device Version Type value. This is in ASCII format, 
31:0 0x6c633031 |with each byte corresponding to a character of the version type 

Value After Reset:0x6c633031 

Programming Mode:Static 


DDRCTL_PCCFG 
Address: Operational Base + offset (0x20000) 


ais fw fwooooo0o SE 


loxoooooo0 [Reserved SA 
31:5 aw | (0x0000000 | Reena  - eee | Field:Yes 


pagematch_limit 

Page match four limit. If set to 1, limits the number of. 

consecutive same page DDRC transactions that can be granted by 
Rw loxo the Port Arbiter to four when Page Match feature is’enabled. If set 

to 0, there is no limit imposed on number of consecutive same 

page DDRC transactions. 

Value After Reset:0x0 

Programming Mode:Static 


, ReservedO 


go2critical_en 

If set to 1 (enabled), sets ‘co_gs_go2critical_wr and 

co_gs_go2critical_Ipr/cosgs »go2critical_hpr signals going to 

DDRC based on/urgent input (awurgent, arurgent) coming from 
RW |0x0 AXI master. If set to 0 (disabled), co_gs_go2critical_wr and 

co_gs_go2critical_Ipr/co_gs_go2critical_hpr signals at DDRC are 

driven to 1b'0. 

Value After,Reset:0x0 

Prog ing Mode: Static 


DDRCTL PCFGR 
Address: Operational Base + offset (0x20004) 


pian foo, | EE 


loxoq. f Nuypeserved 
ee 31:24] Rw | oxog (Sy Reserved Field: Yes 


rrb_lock_threshold 

Specifies the RRB lock threshold in configurations that disable 

read data interleaving. Threshold is specified in terms of the HIF 

bursts that belong to the same AXI transaction. RRB locks onto 

VC only when this specified number of HIF bursts are returned by 

DDRC. RRB lock occurs earlier in cases where the axi transaction 
23:20)RW |0x0 itself is shorter and the total number of corresponding HIF bursts 

are below the programmed threshold and all of them are returned 

by DDRC. 

When N is programmed in this field, the threshold will be set to 

N+1 bursts. Max thresholding is up to 16 bursts. 

Value After Reset:0x0 

Programming Mode:Static 


: Reserved2 
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| Bit |Attr|ResetValue| Ci@eescription 


rdwr_ordered_en 
Enable ordered read/writes. If set to 1, preserves the ordering 
between read transaction and write transaction issued to the 
same address, on a given port. In other words, the controller 
ensures that all same address read and write commands from the 
application port interface are transported to the DFI interface in 

16 aw lo the order of acceptance. This feature is useful in cases where 

x0 : : : : 

software coherency is desired for masters issuing back-to-back 
read/write transactions without waiting for write/read responses. 
Note that this register has an effect only if necessary logic.is 
instantiated via the UMCTL2_~ RDWR_ORDERED_n parameter. 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Static 


Reservedi 


rd_port_pagematch_en 
If set to 1, enables the Page Match feature. If enabled, once a 
requesting port is granted, the port is continued to be granted if 
the following immediate commandsvare, to the same memory 

14 RW |Ox1 
page (same bank and same row). See also related 
PCCFG.pagematch_limit register. 
Value After Reset:0x1 
Programming Mode:Static 


rd_port_urgent_en 

If set to 1, enables the AXI urgent sideband signal (arurgent). 

When enabled and arurgent is asserted by the master, that port 

becomes the highest priority and 

co_gs_go2critical_lpr/co_gs_go2critical_hpr signal to DDRC is 
13 RW {0x0 asserted if enabled’in PCCFG.go2critical_en register. Note that 

arurgentsignal can be asserted anytime and as long as required 

which is independent of address handshaking (it is not associated 

with«any particular command). 

Value After Reset:0x0 

Programming Mode:Static 


rds\port_aging_en 

Ifyset to 1, enables aging function for the read channel of the 
12 RW |Ox1 port. 

Value After Reset:0x1 

Programming Mode:Static 


: ReservedO 
cua Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


rd_port_priority 
Determines the initial load value of read aging counters. These 
counters will be parallel loaded after reset, or after each grant to 
the corresponding port. The aging counters down-count every 
clock cycle where the port is requesting but not granted. The 
higher significant 5-bits of the read aging counter sets the priority 
of the read channel of a given port. Port's priority will increase as 
the higher significant 5-bits of the counter starts to decrease. 
When the aging counter becomes O, the corresponding port 
channel will have the highest priority level (timeout condition - 
PriorityO). For multi-port configurations, the aging counters 

RW |OxO0if cannot be used to set port priorities when external dynamic 
priority inputs (argos) are enabled (timeout is still‘applicable). 
For single port configurations, the aging counters are only*used 
when they timeout (become 0) to force read-write.direction 
switching. In this case, external dynamic priority.input, argos (for 
reads only) can still be used to set the DDRC read priority 
(2 priority levels: low priority read - LPRy high priority read - 
HPR) on a command by command basis. 
Note: The two LSBs of this register field are’ tied internally to 
2'b00. 
Value After Reset: 0x1f 
Programming Mode:Static 


DDRCTL PCFGW 
Address: Operational Base + offset (0x20008) 


Perr Reset Value 


joxooo00 —_—jpeservedt 
oe 31:15| Rw | 0x00000 Reserved Field:Yes 


wr_port_pagematch_en 

If set to. dp;enables the Page Match feature. If enabled, once a 

requesting port is granted, the port is continued to be granted if 

the following immediate commands are to the same memory 
RW /0x1 

page (Same»bank and same row). See also related 

PCCFG.pagematch_limit register. 

Value After Reset:0x1 

Programming Mode:Static 


wr_port_urgent_en 

If set to 1, enables the AXI urgent sideband signal (awurgent). 

When enabled and awurgent is asserted by the master, that port 

becomes the highest priority and co_gs_go2critical_wr signal to 
13 RW. loxo DDRC is asserted if enabled in PCCFG.go2critical_en register. 

Note that awurgent signal can be asserted anytime and as long 

as required which is independent of address handshaking (it is 

not associated with any particular command). 

Value After Reset:0x0 

Programming Mode:Static 


wr_port_aging_en 

If set to 1, enables aging function for the write channel of the 
12 RW |Ox1 port. 

Value After Reset:0x1 

Programming Mode:Static 


. ReservedO 
ee Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


wr_port_priority 

Determines the initial load value of write aging counters. These 

counters will be parallel loaded after reset, or after each grant to 

the corresponding port. The aging counters down-count every 

clock cycle where the port is requesting but not granted. The 

higher significant 5-bits of the write aging counter sets the initial 

priority of the write channel of a given port. Port's priority will 

increase as the higher significant 5-bits of the counter starts to 

decrease. When the aging counter becomes O, the corresponding 
Rw lox0lf port channel will have the highest priority level. 

For multi-port configurations, the aging counters cannot be used 

to set port priorities when external dynamic priority inputs 

(awqos) are enabled (timeout is still applicable). 

For single port configurations, the aging counters are only*used 

when they timeout (become 0) to force read-write.direction 

switching. 

Note: The two LSBs of this register field are tied internally to 

2'b00. 

Value After Reset: 0x1f 

Programming Mode:Static 


DDRCTL_PCTRL 
Address: Operational Base + offset (0x20090) 


asst IR [owooooo00n esevew_ SS 


joxooooa000 jreserved 
sist few | (000000000 | Reserved Field: Yes 


port_en 

Enables AXI port n. 

Value After Reset:0x0 
Programming Mode:Dynamic 


RW |0x0 


DDRCTL_PCFGQOSO 
Address: Operational Base + offset (0x20094 


Peay Reset Value 


loxoon ENED ves 
31: 31:22] rw | 0x000 Moraes Cs—“‘—~C~idYS Field:Yes 


rgqos_map_region1l 
This bitfield indicates the traffic class of region 1. 
Valid values are: 
QO: LPR 
1: VPR 
2: HPR 
For dual address queue configurations, regionl maps to the blue 
address queue. 
21:20;RW |0x0 In this case, valid values are 
0: LPR 
1: VPR only 
When VPR support is disabled (UMCTL2_VPR_EN = 0) and traffic 
class of region 1 is set to 1 (VPR), VPR traffic is aliased to LPR 
traffic. 
Value After Reset:0x0 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 


‘ Reservedi 
ea Reserved Field: Yes 
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| Bit |Attr|ResetValue| ss Ci@eescription 


rqos_map_regionO 
This bitfield indicates the traffic class of region O. 
Valid values are: 
0: LPR 
1: VPR 
2: HPR 
For dual address queue configurations, region 0 maps to the blue 
; address queue. 
Dee T OR IOXO In this case, valid values are: 
0: LPR and 1: VPR only. 
When VPR support is disabled (UMCTL2_VPR_EN = 0) and traffic 
class of regionO is set to 1 (VPR), VPR traffic is aliased to LPR 
traffic. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 


. ReservedO 
ome? Reserved Field: Yes 


rqos_map_level1 
Separation level1 indicating the end ofregionO mapping; start of 
regionO is 0. Possible values for levell are 0 to 13 (for dual RAQ) 
or 0 to 14 (for single RAQ) which corresponds to arqos. 

Rw lox0 Note that for PA, arqos values are used directly as port priorities, 
where the higher the value corresponds to higher port priority. 
All of the map_level* registers must be set to distinct values. 
Value After Reset:0x0 
Volatile:true 
Programming ‘Mode: Quasi-dynamic Group 3 


DDRCTL PCFGQOS1 
Address: Operational Base + offset.0x20098) 


Prec Reset Value 


joxoo00 —_—_—fReserwed 
31:17] eu Rw | 0x0000 Reserved Field: Yes 


rqos_map_timeoutr 
Specifies the timeout value for transactions mapped to the red 
address queue. 
RW 0x8 Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 


: ReservedO 
in ‘iad Reserved Field: Yes 


rqos_map_timeoutb 
Specifies the timeout value for transactions mapped to the blue 
address queue. 
RYE EXO Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


DDRCTL_PCFGWQOSO 
Address: Operational Base + offset (Ox2009C) 


| Bit |Attr| Reset Value, 


PC escription 
: Reserved4 
aed Reserved Field: Yes 


Copyright 2022 © Rockchip Electronics Co., Ltd. 174 


RK3588 TRM-Part2 
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wqos_map_region2 
This bit field indicates the traffic class of region 2. 
Valid values are: 
O: NPW, 1: VPW. 
25:24IRW |ox0 When VPW support is disabled (UMCTL2_VPW_EN = 0) and traffic 
: class of region 2 is set to 1 (VPW), VPW traffic is aliased to NPW 
traffic. 
Value After Reset:0x0 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 


: Reserved3 
ieee Reserved Field:Yes 


wqos_map_region1 
This bit field indicates the traffic class of region«1. 
Valid values are: 
O: NPW, 1: VPW. 
21:201RW loxo When VPW support is disabled (UMCTL2_VPW,_EN = 0) and traffic 
: class of region 1 is set to 1 (VPW), VPW-traffic is aliased to NPW 
traffic. 
Value After Reset:0x0 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 


; Reserved2 


wqos_map_regionO 
This bit field indicates the traffic class of region 0. 
Valid values ares 
O: NPW, 1: VPW. 
17:16/RW |0x0 When VPW support is disabled (UMCTL2_VPW_EN = 0) and traffic 
class of region 0 is*set to 1 (VPW), VPW traffic is aliased to NPW 
traffic. 
Value After Reset:0x0 
Volatile:true 
Prog ing Mode: Quasi-dynamic Group 3 


Reserved 1 


aes capdIEVER 

Separation level2 indicating the end of region1l mapping; start of 
regioni is (level1 + 1). Possible values for level2 are (leveli + 1) 
to 14 which corresponds to awqos. 

Region2 starts from (level2 + 1) up to 15. 

11:8 |RW |Oxe Note that for PA, awqos values are used directly as port priorities, 
where the higher the value corresponds to higher port priority. 
All of the map_level* registers must be set to distinct values. 
Value After Reset:0xe 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 


: ReservedO 
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| Bit |Attr|ResetValue| Ci@eescription 


wqos_map_level1 
Separation level indicating the end of regionO mapping; start of 
regionO is 0. Possible values for levell are 0 to 13 which 
corresponds to awgqos. 

rw loxo Note that for PA, awqos values are used directly as port priorities, 
where the higher the value corresponds to higher port priority. 
All of the map_level* registers must be set to distinct values. 
Value After Reset:0x0 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 


DDRCTL PCFGWQOS1 
Address: Operational Base + offset (Ox200A0 


Peery Reset Value 


joxoo00 —_—feserveds 
31:17] a Rw | 0x0000 Reserved Field: Yes 


wqos_map_timeout2 

Specifies the timeout value for write transactions in region 2. 
RW |0x0 Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


: ReservedO 
x00 Reserved Field: Yes 


wqos_map_timeout1l 
Specifies the timeout value for write transactions in region 0 and 
1. 
i ce Value After Reset:0x0 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 


DDRCTL SBRCTL 
Address: Operational Base + offset (Ox200E0 


| Bit_|Attr| Reset Value 


Reserved4 
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| Bit |Attr|ResetValue| —Ci@eescription 


scrub_burst_length_lp 
Scrub burst length in Low Power mode 
- Determines the number of back-to-back scrub read commands 
that can be issued together when the controller is in one of the 
HW controlled low power modes with Sideband ECC and Inline 
ECC. 
- During these modes, the period of the scrub burst becomes 
"scrub_burst_length_Ip*scrub_interval" cycles. 
Valid values are 
(Sideband ECC): 
1: 1 read, 
2: 4 reads, 
30:28);RW |Ox1 3: 16 reads, 
4: 64 reads, 
5: 256 reads, 
6: 1024 reads. 
(Inline ECC): 
1: 8 reads, 
2: 16 reads, 
3: 32 reads. 
To program a new value to this»register field, first disable 
Scrubber by setting SBRCTL.scrub, ens= 0. Program the new 
value.Enable Scrubber by setting SBRCTL.scrub_en = 1. 
Value After Reset:0x1 
Programming Mode:Dynamic 


. Reserved3 
ley Reserved Field: Yes 


scrub_cmd_type 

This field determines/the kind of traffic scrubber must generate. 

00: Read - Only periodic reads will be generated 

01: Writes Only back to back initialization writes will be 

generated. SBRCTL.scrub_interval must be programmed to 0. 
25:24|RW |0x0 10: Read)Modify Write - only periodic RMWs will be 

generated.Periodic RMW transactions are currently supported only 

if Debug DFI Sideband Signals are enabled in the configuration. 

Td: reserved. 

Value After Reset:0x0 

Programming Mode:Dynamic 


; Reserved2 
cit Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


scrub_interval 

Scrub interval. (N x scrub_interval) number of clock cycles 
between two scrub read commands, where N is the granularity. If 
set to 0, scrub commands are issued back-to-back. This mode of 
operation (scrub_interval=0) can typically be used for scrubbing 
the full range of memory at once before or after SW controlled 
low power operations. After completing the full range of scrub 
while scrub_interval=0, scrub_done register is set and 
sbr_done_intr interrupt signal is asserted. 

20:8 |RW |OxOOff This mode can't be used with Inline ECC: If MEMC_INLINE, ECC is 
1 and scrub_interval is programme to 0, then RMW logic inside 
scrubber is disabled. 

New programmed value will take effect only after scrubber is 
disabled by programming scrub_en to 0. 

Unit: Multiples of 256 sbr_clk cycles in Sideband ECC 
configurations and 512 sbr_clk cycles in Inline ECC 
Configurations. 

Value After Reset: Oxff 

Programming Mode:Dynamic 


Reserved1 


scrub_burst_length_nm 
Scrub burst length in normal’mode. 
- Determines the number,of back-to-back scrub read commands 
that can be issued together when the controller is in normal 
operation in Inline E@C’& Sideband ECC. 
- The period of the scrub burst becomes 
"scrub_burst_length_nm*scrub_interval" cycles. 
During normal operation mode of the controller with Sideband 
ECC (not in power=down or self refresh), scrub_burst_length_nm 
is ignored,and only one scrub command is generated. 
Valid values are 
(Sideband ECC): 

6:4 |RW |0x1 lied read 
(Inline ECC): 
I8 reads, 
25 16 reads, 
3: 32 reads. 
In Sideband ECC, software must ensure that the 
scrub_burst_length_nm is programmed to the value of 1. Other 
values are not supported. 
To program a new value to this register field, first disable 
Scrubber by setting SBRCTL.scrub_en = O. Program the new 
value.Enable Scrubber by setting SBRCTL.scrub_en = 1. 
Value After Reset:0x1 
Programming Mode:Dynamic 


. ReservedO 
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| Bit |Attr[ResetValue| ss ——Ci‘“‘;S:SCi scription 
scrub_during_lowpower 
Continue scrubbing during low power. 
If set to 1, burst of scrubs will be issued in HW controlled low 
power modes. There are two such modes: automatically initiated 
by idleness or initiated by Hardware low power interface. 
If set to 0, the scrubber will not attempt to send commands while 
the DDRC is in HW controlled low power modes. In this case, the 
scrubber will remember the last address issued and will 
automatically continue from there when the DDRC exits the LP 
mode. 
Value After Reset:0x0 
Programming Mode:Dynamic 
scrub_en 
Enable ECC scrubber. 
If set to 1, enables the scrubber to generate background read 
commands after the memories are initialized. 
If set to 0, disables the scrubber, resets the address generator to 
O and clears the scrubber status. 
This bit field must be accessed separately/from the other bitfields 
in this register. 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL SBRSTAT 
Address: Operational Base + offset (Ox200E4) 


scrub_done 

Scrubber done. Controller sets this bit to 1, after full range of 
addressessare scrubbed once while scrub_interval is set to 0. 
Cleared if scrub_en is set to 0 (scrubber disabled) or 

scruby interval is set to a non-zero value for normal scrub 
operation. The interrupt signal, sbr_done_intr, is equivalent to 
this status bitfield. 

Value After Reset:0x0 

Programming Mode:Dynamic 

scrub_busy 

Scrubber busy. Controller sets this bit to 1 when the scrubber 
logic has outstanding read commands being executed. Cleared 
when there are no active outstanding scrub reads in the system. 
Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL SBRWDATAO 
Address: Operational Base + offset (Ox200E8) 


| Bit |Attr| Reset Value 


scrub_patternO 
: ECC Scrubber write data pattern for data bus[31:0] 
BEE RW DAOODOD E00 Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL SBRSTARTO 
Address: Operational Base + offset (Ox200F0) 
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| Bit |Attr|ResetValue| Cé@eescription 


sbr_address_start_mask_0 

sbr_address_start_mask_0O holds the bits [31:0] of the starting 

address the ECC scrubber generates. The register must be 

programmed as explained in Address Configuration in ECC Scrub 

. and Scrubber. The scrubber address registers are changed only 

et RYE AOOneae ns when the scrubber is disabled (SBRCTL.scrub_en = 0) and there 

are no scrubber commands in progress (SBRSTAT.scrub_busy = 

0). 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL SBRSTART1 
Address: Operational Base + offset (Ox200F4 


Pts Reset Value 


joxoo0000 _freserved® 
31:8 |Rwe (0x000000 Reserved Field: Yes 


sbr_address_start_mask_1 

sbr_address_start_mask_1 holds bits 
[MEMC_HIF_ADDR_WIDTH_MAX-1:32] of the starting address 
the ECC scrubber generates.The register must be programmed as 
explained in Address Configuration in ECC Scrub and Scrubber. 
The scrubber address registers*are. changed only when the 
scrubber is disabled (SBRCTL.scrub~en = 0) and there are no 
scrubber commands in progress (SBRSTAT.scrub_busy = 0). 
Value After Reset:0x0 

Programming Mode:Dynamic 


RW |0x00 


DDRCTL SBRRANGEO 
Address: Operational Base + offset (0x200F8) 


| Bit |Attr| Reset Value 


sbr_address_range_mask_0O 

sbrm address range_mask_0O holds the bits [31:0] of the scrubber 

address range mask. The scrubber address range mask limits the 

address»range that the ECC scrubber can generate.The register 

must be programmed as explained in Address Configuration in 
31:0 }|RW |OxO0000000 |ECC Scrub and Scrubber. The scrubber address registers are 

changed only when the scrubber is disabled (SBRCTL.scrub_en = 

0) and there are no scrubber commands in progress 

(SBRSTAT.scrub_busy = 0). 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL SBRRANGE1 
Address:.Operational Base + offset (Ox200FC) 


| Bit |Attr| Reset Value 


; ReservedO 
exbonnee Reserved Field: Yes 
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sbr_address_range_mask_1 

sbr_address_range_mask_1i holds the bits 

[MEMC_HIF_ADDR_WIDTH_MAX-1:32] of the scrubber address 

range mask. The scrubber address range mask limits the address 

range that the ECC scrubber can generate.The register must be 
7-0 IRw loxoo programmed as explained in Address Configuration in ECC Scrub 

, and Scrubber. The scrubber address registers are changed only 

when the scrubber is disabled (SBRCTL.scrub_en = 0) and there 

are no scrubber commands in progress (SBRSTAT.scrub_busy = 

0). 

Value After Reset:0x0 

Programming Mode:Dynamic 


DDRCTL PSTAT 
Address: Operational Base + offset (0x20114) 


aa Reset Value 


Reservedi 
31:17] ms Rw | 0x0000 Reserved Field: Yes 


wr_port_busy_0O 

Indicates if there are outstanding writes for AXI/CHI port 0. 
Value After Reset:0x0 

Programming Mode:Dynamic 


: ReservedO 
Ox0000 Reserved Field: Yes 


rd_port_busy_0O 

0x0 Indicates if there are outstanding reads for AXI/CHI port 0. 
Value After Reset:0x0 
Programming/Mode:Dynamic 


DDRCTL ADDRMAP1 
Address: Operational Base + offset(0x30004 


Pearcy Reset Value 


}oxo000000 , Reserved? 
31:6 |Rwe (0x0000000 Reserved Field: Yes 


addrmap_cs_bit0O 
Selects the HIF address bit used as rank address bit 0. 
Valid Range: 0 to 33, and 63 
Internal Base: 6 
RW |0x00 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 63 and then rank address bit O is set to O. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL ADDRMAP3 
Address: Operational Base + offset (0Ox3000C 


| Bit_|Attr| Reset Value 


: Reserved2 
eee ex008 Reserved Field:Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


addrmap_bank_b2 
Selects the HIF address bit used as bank address bit 2. 
Valid Range: 0 to 34, and 63 
Internal Base: 5 
21:16;)RW |0x00 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 63 and then bank address bit 2 is set to 0. 
Value After Reset:0x0 
Programming Mode:Static 


. Reservedi 
asl Reserved Field: Yes 


addrmap_bank_bi 
Selects the HIF address bits used as bank address bit 1. 
Valid Range: 0 to 35, and 63 
Internal Base: 4 

13:8 |RW |0x00 The selected HIF address bit for each of the bank address bits is 
determined by adding the internal base to the value of this field. 
If unused, set to 63 and then bank address bit 1 is set to 0. 
Value After Reset:0x0 
Programming Mode:Static 


. ReservedO 


addrmap_bank_b0O 
Selects the HIF address bits used»as bank address bit O. 
Valid Range: 0 to 36, and 63 
Internal Base: 3 
2200) [RW 0X00 The selected HIF address bit for each of the bank address bits is 
determined by adding the internal base to the value of this field. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL_ ADDRMAP4 
Address: Operational Base + offset (0x30010 


Perens Reset Value 


Joxo0000 =. jReserveds 
3114] ae Rw | (0x00000 = Reserved Field: Yes 


addrmap_bg_b1 

Selects the HIF address bits used as bank group address bit 1. 

Valid Range: 0 to 35, and 63 

Internal Base: 4 

The selected HIF address bit for each of the bank group address 
13:8 |RW |0x00 bits is determined by adding the internal base to the value of this 

field. 

If unused, set to 63 and then bank group address bit 1 is set to 

0. 

Value After Reset:0x0 

Programming Mode: Static 


: ReservedO 
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addrmap_bg_b0 

Selects the HIF address bits used as bank group address bit 0. 

Valid Range: 0 to 36, and 63 

Internal Base: 3 

The selected HIF address bit for each of the bank group address 
5:0 |RW |0x00 bits is determined by adding the internal base to the value of this 

field. 

If unused, set to 63 and then bank group address bit 0 is set to 

0. 

Value After Reset:0x0 

Programming Mode:Static 


DDRCTL_ ADDRMAP5 
Address: Operational Base + offset (0x30014) 


Pert Reset Value 


ee eke, 
31; 31:29] Rw | Oxo Reserved Field:Yes 


addrmap_col_b10 

Selects the HIF address bit used as column address bit 10. 

Valid Range: 0 to 7, x, and 31. x indicates a valid value in the 

inline ECC configuration. 

Internal Base: 10 

The selected HIF address bit isidetermined by adding the internal 

base to the value of this fields 

Note: In Inline ECC configuration (MEMC_INLINE_ECC=1) and 

ECC is enabled (ECCCFGO.ecc_mode>0), the highest 3 column 

address bits must map to the highest 3 valid HIF address bits. 

If column bit 10 is the highest column address bit, it must map to 
2G et RW. |Ox00 the highest valid HIF address bit. (x = the highest valid HIF 

address bit - internal base) 

If columneabit 10 is the second highest column address bit, it must 

map tothe second highest valid HIF address bit. (x = the highest 

valid HIF address bit - 1 - internal base) 

Ifscolumn bit 10 is the third highest column address bit, it must 

map to the third highest valid HIF address bit. (x = the highest 

valid HIF address bit - 2 - internal base) 

Ifunused, set to 31 and then this column address bit is set to 0. 

Value After Reset:0x0 

Programming Mode:Static 


. Reserved2 
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addrmap_col_b9 
Selects the HIF address bit used as column address bit 9. 
Valid Range: 0 to 7, x, and 31. x indicates a valid value in the 
inline ECC configuration. 
Internal Base: 9 
The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
Note: In Inline ECC configuration (MEMC_INLINE_ECC=1) and 
ECC is enabled (ECCCFGO.ecc_mode>0), the highest 3 column 
address bits must map to the highest 3 valid HIF address bits. 
: If column bit 9 is the highest column address bit, it must map to 

20 O EN OXOe the highest valid HIF address bit. (x = the highest valid’ HIF 
address bit - internal base) 
If column bit 9 is the second highest column address bit, it must 
map to the second highest valid HIF address bit: (x = the highest 
valid HIF address bit - 1 - internal base) 
If column bit 9 is the third highest column address»bit, it must 
map to the third highest valid HIF address bit. (x = the highest 
valid HIF address bit - 2 - internal base) 
If unused, set to 31 and then this column address bit is set to 0. 
Value After Reset:0x0 
Programming Mode:Static 


: Reservedi 
eae Reserved Field:Yes 


addrmap_col_b8 

Selects the HIF address*bit used as column address bit 8. 

Valid Range: 0 to*7,'x, and 31. x indicates a valid value in the 

inline ECC configurations 

Internal Base: 8 

The selected HIFvaddress bit is determined by adding the internal 

base to the value of this field. 

Note: In Inline ECC configuration (MEMC_INLINE_ECC=1) and 

ECC<is enabled (ECCCFGO.ecc_mode>0), the highest 3 column 
12:8 |RW |0x00 address, bits.must map to the highest 3 valid HIF address bits. 

If column bit 8 is the second highest column address bit, it must 

map to the second highest valid HIF address bit. (x = the highest 

valid HIF address bit - 1 - internal base) 

If column bit 8 is the third highest column address bit, it must 

map to the third highest valid HIF address bit. (x = the highest 

valid HIF address bit - 2 - internal base) 

If unused, set to 31 and then this column address bit is set to 0. 

Value After Reset:0x0 

Programming Mode:Static 


: ReservedO 
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addrmap_col_b7 
Selects the HIF address bit used as column address bit 7. 
Valid Range: 0 to 7, x, and 31. x indicates a valid value in the 
inline ECC configuration. 
Internal Base: 7 
The selected HIF address bit is determined by adding the internal 
base to the value of this field. 

4:0 IRw lox00 In Inline ECC configuration (MEMC_INLINE_ECC=1) and ECC is 

: enabled (ECCCFG0.ecc_mode>0), the highest 3 column address 

bits must map to the highest 3 valid HIF address bits. 
If column bit 7 is the third highest column address bit, it must 
map to the third highest valid HIF address bit. (x = theyhighest 
valid HIF address bit - 2 - internal base) 
If unused, set to 31 and then this column addressybitiis set to 0. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL ADDRMAP6 
Address: Operational Base + offset (0x30018 


Perr Reset Value 


oO een. COS | 
31: 31:28| Rw | x0 Recervedtict:ves — GNNF Field: Yes 


addrmap_col_b6 
Selects the HIF address bit used as column address bit 6. 
Valid Range: 0 to 7, x and.15. x indicates a valid value in the 
inline ECC configuration: 
Internal Base: 6 

Sho Rye Exe The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 15 and then this column address bit is set to 0. 
Value After.Reset:0x0 
Programming Mode:Static 


. Reserved2 


addrmap_col_b5 
Selects the HIF address bit used as column address bit 5. 
Valid Range: 0 to 7, and 15 
Internal Base: 5 
19:16;/RW |0x0O The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 15 and then this column address bit is set to 0. 
Value After Reset:0x0 
Programming Mode:Static 


: Reservedi 
15% Reserved Field: Yes 
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addrmap_col_b4 
Full bus width mode: Selects the HIF address bit used as column 
address bit 4. 
Half bus width mode: Selects the HIF address bit used as column 
address bit 5. 
Quarter bus width mode: Selects the HIF address bit used as 
column address bit 6. 

paren Ree Valid Range: 0 to 7, and 15 
Internal Base: 4 
The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 15 and then this column address bit is set to 0. 
Value After Reset:0x0 
Programming Mode: Static 


. ReservedO 


addrmap_col_b3 
Selects the HIF address bit used as column address bit 3. 
Valid Range: 0 to 7. 
Internal Base: 3 
3:0 |RW |0x0 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
Note : In LPDDR4/5 or DDRS, it is required to program this to 0. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL_ ADDRMAP7 
Address: Operational Base + offset (0x3001C 


aw po Se 


oo Pee UC 
31: 31:29] Rw | oxo Regie: Field: Yes 


addrmap_row_b17 
Selects theyHIF address bit used as row address bit 17. 
Valid Range» 0 to 16, and 31 
Internal Base: 23 
28:24|RW |0x00 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 31 and then row address bit 17 is set to O. 
Value After Reset:0x0 
Programming Mode:Static 


. Reserved2 


addrmap_row_b1i6 
Selects the HIF address bit used as row address bit 16. 
Valid Range: 0 to 16, and 31 
Internal Base: 22 
20:16}RW |0x00 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 31 and then row address bit 16 is set to O. 
Value After Reset:0x0 
Programming Mode:Static 


: Reservedi 
Hite Reserved Field:Yes 
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addrmap_row_b1i5 
Selects the HIF address bit used as row address bit 15. 
Valid Range: 0 to 16, and 31 
Internal Base: 21 
12:8 |RW |0x00 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 31 and then row address bit 15 is set to O. 
Value After Reset:0x0 
Programming Mode:Static 


. ReservedO 


addrmap_row_b14 
Selects the HIF address bit used as row address bit 14. 
Valid Range: 0 to 16, and 31 
Internal Base: 20 
4:0 |RW /0x00 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 31 and then row address bit 14 is set to O. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL ADDRMAP8 
Address: Operational Base + offset (0x30020 


Petre Reset Value 


Reserved3 
ia 31:29] Rw | OR pees Field:Yes 


addrmap_row_b13 
Selects the HIF address bit used as row address bit 13. 
Valid Range: 0 to 16, and 31 
Internal Base: 19 
28:24|RW |0x00 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused).set to 31 and then row address bit 13 is set to O. 
Value After Reset:0x0 
Programming Mode:Static 


. Reserved2 


addrmap_row_b12 
Selects the HIF address bit used as row address bit 12. 
Valid Range: 0 to 16, and 31 
Internal Base: 18 
20:16}RW |0x00 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
If unused, set to 31 and then row address bit 12 is set to O. 
Value After Reset:0x0 
Programming Mode:Static 


. Reservedi 
oe Reserved Field:Yes 
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addrmap_row_bil 
Selects the HIF address bit used as row address bit 11. 
Valid Range: 0 to 16 
Internal Base: 17 
FenG:: RW Ox00 The selected HIF address bit is determined by adding the internal 
base to the value of this field. 
Value After Reset:0x0 
Programming Mode: Static 


: ReservedO 


addrmap_row_b10 
Selects the HIF address bits used as row address bit 10. 
Valid Range: 0 to 16 
Internal Base: 16 
AO: RW! 10x00 The selected HIF address bit for each of the row’address bits is 
determined by adding the internal base to the value Of this field. 
Value After Reset:0x0 
Programming Mode: Static 


DDRCTL_ADDRMAP9 
Address: Operational Base + offset (0x30024) 


saw po ee 


oo Re ae sh 
31: 31:29] Rw | oo Resenedreldves NO Field: Yes 


addrmap_row_b9 
Selects the HIF address bits used as row address bit 9. 
Valid Range: 0.to 16 
Internal Base: 15 
eres RW 0x00 The selected HIF address bit for each of the row address bits is 
determined by adding the internal base to the value of this field. 
Value AfterReset:0x0 
Prog ing Mode: Static 


. Reserved2 


addrmap_row_b8 
Selects the HIF address bits used as row address bit 8. 
Valid Range: 0 to 16 
Internal Base: 14 
ZO TOR Oxee The selected HIF address bit for each of the row address bits is 
determined by adding the internal base to the value of this field. 
Value After Reset:0x0 
Programming Mode:Static 


s Reservedi 
1Qi3 Reserved Field: Yes 


addrmap_row_b7 
Selects the HIF address bits used as row address bit 7. 
Valid Range: 0 to 16 
Internal Base: 13 
BD > RY 10x08 The selected HIF address bit for each of the row address bits is 
determined by adding the internal base to the value of this field. 
Value After Reset:0x0 
Programming Mode: Static 


: ReservedO 
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addrmap_row_b6 
Selects the HIF address bits used as row address bit 6. 
Valid Range: 0 to 16 
Internal Base: 12 
BOs (RW 1x00 The selected HIF address bit for each of the row address bits is 
determined by adding the internal base to the value of this field. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL_ADDRMAP10 
Address: Operational Base + offset (0x30028) 


Pectre ae 


Coe oe i ance | 
eh Bs 31:29] Rw | oxo RecevedrelWives Qe QO Field: Yes 


addrmap_row_b5 
Selects the HIF address bits used as row address,bit 5. 
Valid Range: 0 to 16 
Internal Base: 11 
ZO) 22) RW) 0x08 The selected HIF address bit for each.of the row address bits is 
determined by adding the internal base,to the value of this field. 
Value After Reset:0x0 
Programming Mode: Static 


; Reserved2 


addrmap_row_b4 
Selects the HIF address bits used as row address bit 4. 
Valid Range: 0,to 16 
Internal Base: 10 
20220) RW 0x80 The selected HIF address bit for each of the row address bits is 
determined by adding the internal base to the value of this field. 
Value AftermReset:0x0 
Prog ing Mode: Static 


: Reserved 
pee Reserved Field: Yes 


addrmap_row_b3 
Selects the HIF address bits used as row address bit 3. 
Valid Range: 0 to 16 
Internal Base: 9 
pe RW 0X08 The selected HIF address bit for each of the row address bits is 
determined by adding the internal base to the value of this field. 
Value After Reset:0x0 
Programming Mode:Static 


: ReservedO 


addrmap_row_b2 
Selects the HIF address bits used as row address bit 2. 
Valid Range: 0 to 16 
Internal Base: 8 
eee SEW 0x00 The selected HIF address bit for each of the row address bits is 
determined by adding the internal base to the value of this field. 
Value After Reset:0x0 
Programming Mode: Static 


DDRCTL_ ADDRMAP11 
Address: Operational Base + offset (0x3002C) 
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pusatew oooooo [Eee 


Reserved1 
3h 31:13| Rw | 0x00000 Reserved Field: Yes 


addrmap_row_b1 
Selects the HIF address bits used as row address bit 1. 
Valid Range: 0 to 16 
Internal Base: 7 
ee ee The selected HIF address bit for each of the row address bits is 
determined by adding the internal base to the value of this field. 
Value After Reset:0x0 
Programming Mode:Static 


. ReservedO 


addrmap_row_b0O 
Selects the HIF address bits used as row address bit 0; 
Valid Range: 0 to 16 
Internal Base: 6 
Fes. BW 0X00 The selected HIF address bit for each of the row address bits is 
determined by adding the internal base to the value of this field. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL ADDRMAP12 
Address: Operational Base + offset (0x30030 


ei Reset Value 


}oxo0000000 |Reserved® 
31:3 |awe (000000000 Reserved Field:Yes 


nonbinary_device_density 

Indicates what type of SDRAM device is in use. 

3'bOO0: All addresses are valid 

3'b001: Every address having row[13:12]==2'b11 is considered 
as invalid 

3'b010: Every address having row[14:13]==2'b11 is considered 
as invalid 

3'bO011:\Every address having row[15:14]==2'b11 is considered 
as invalid 

3'b100: Every address having row[16:15]==2'b11 is considered 
as invalid 

3'b101: Every address having row[17:16]==2'b11 is considered 
as invalid 

Value After Reset:0x0 

Programming Mode:Static 


DDRCTL DRAMSETITMGO FREQi 
Address:.Operational Base + offset (0x100000) 
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wr2pre 
Minimum time between write and precharge to same bank. 
Specifications: WL + BL/2 + tWR 
where: 
WL = write latency 
BL = burst length. This must match the value programmed in the 
BL bit of the mode register to the SDRAM. BST (burst terminate) 
is not supported at present. 
tWR = Write recovery time. This comes directly from the SDRAM 
y specification. 

St 22 RW OxOr Add one extra cycle for LPDDR4/5 for this parameter. 
For DDR5, add one extra cycle when CRCPARCTL1.wr_ercenable 
=1. 
Note that, depending on the PHY, if using LRDIMMyit maybe 
necessary to adjust the value of this parameter to»compensate 
for the extra cycle of latency through the LRDIMM. 
Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 


t_faw 
tFAW: 
At most 4 banks must be activated in a rolling window of tFAW 
. cycles. 
22 FO RW | Oxt0 Unit: DRAM clock cycles: 
Value After Reset:0x10 
Volatile: true 
Programming ‘Mode: Quasi-dynamic Group 2, Group 4 
t_ras_max 
tRAS(max): Maximum time between activate and precharge to 
same bank. This is the maximum time that a page can be kept 
open 
15:8 |RW |0xib t_ras, max must be set to RoundDown(tRAS(max)/tCK/1024). 
Unit: 1024 DRAM clock cycles. 
Value,After Reset:0x1b 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 
t_ras_min 
tRAS(min): Minimum time between activate and precharge to 
the same bank. 
7:0 |RW JOxOf Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETiTMG1 FREQi 
Address: Operational Base + offset (0x100004) 


| Bit |Attr| Reset Value 


: ReservedO 
eis pxcee Reserved Field: Yes 
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t_xp 
tXP: Minimum time after power-down exit to any operation. 
DDR4 (C/A parity not enabled): tXP 
DDR4 (C/A parity enabled): (tXP+PL) 
DDRS: tXP 
DDR5 RDIMM: max (tXP, tRPDX) 
21:161RW loxo8 ria (tCKELPD is defined in spec): larger of tXP and tCKELPD 
LPDDR4 (tCKELPD is not defined in spec): tXP. 
LPDDRS5: tXP + tCSH 
Unit: DRAM clock cycles. 
Value After Reset:0x8 
Volatile: true 
Programming Mode:Quasi-dynamic Group 


rd2pre 
tRTP: Minimum time from read to precharge ofisame bank. 
DDR4: Max of following two equations: 
tAL + max (RoundUp(tRTP/tCk), 4) or, 
RL + BL/2 - tRP (*). 
DDRS5: tRTP 
LPDDR4 - BL/2 + max(RoundUp(tRTP/tCK),8) - 8 
15:8 |RW |0x04 LPDDR5(BG mode): BL/n_min.+ RU(tRBTP/tCk) 
LPDDR5(16B mode): BL/n +RU(tRBTP/tCK) 
(*) When both DDR4 SDRAM,and,ST-MRAM are used 
simultaneously, use SDRAM's tRP value for calculation. 
Unit: DRAM clock cycles: 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 


t_rc 
tRC: Minimum time between activates to same bank. 
: Unit: DRAM clock cycles. 
7:0 Rey |Oxts Value After Reset:0x14 
Volatile:true 
Programming Mode: Quasi-dynamic Group 


DDRCTL_DRAMSET1TMG2, FREQi 
Address: Operational Base*+ offset (0x100008) 


| Bit |Attr|/ResetWalue| CD eescription 


Reservedi 
Reserved Field: Yes 
0x03 


write_latency 

Set to WL 

Time from write command to write data on SDRAM interface. This 
must be set to WL. 

Note that, depending on the PHY, if using RDIMM/LRDIMM, it may 
be necessary to adjust the value of WL to compensate for the 
extra cycle of latency through the RDIMM/LRDIMM. 


ae For all protocols, in addition to programming this register field, it 
is necessary to program DFITMGO and DFITMG1 to control the 
read and write latencies 
Unit: DRAM clock cycles. 
Value After Reset:0x3 


Volatile: true 
Programming Mode: Quasi-dynamic Group 


30:24 
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a 


ReservedO 
23. Jaw Geo: ene Field: Yes 


read_latency 
Set to RL 
Time from read command to read data on SDRAM interface. This 
must be set to RL. 
Note that, depending on the PHY, if using RDIMM/LRDIMM, it may 
be necessary to adjust the value of RL to compensate for the 
extra cycle of latency through the RDIMM/LRDIMM. 

ee AG RAV OX05 In addition to programming this register field, it is necessary to 
program DFITMGO and DFITMG1 to control the read and write 
latencies 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile: true 
Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 
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rd2wr 

DDR4: RL + BL/2 + 1 + WR_PREAMBLE - WL 

DDR5: CL - CWL + BL/2 + 2 - (Read DQS offset) + 

(RD_POSTAMBLE-0.5) + WR_PREAMBLE 

LPDDR4(DQ ODT is Disabled): RL + BL/2 + RU(tDQSCKmax/tCk) 

+ WR_PREAMBLE + RD_POSTAMBLE - WL 

LPDDR4(DQ ODT is Enabled) : RL + BL/2 + RU(tDQSCKmax/tCk) 

+ RD_POSTAMBLE - ODTLon - RD(tODTon(min)/tCK) + 1 

LPDDR5 (BG mode && DQ ODT is Disabled): RL + BL/n_max + 

RU(tWCKDQO(max)/tCK) - WL 

LPDDR5 (BG mode && DQ ODT is Enabled) : RL + BL/n_max,+ 

RU(tWCKDQO(max)/tCK) + RD(tRPST/tCK) - ODTLon - 

RD(tODTon(min)/tCK) + 1 

LPDDR5 (16B mode && DQ ODT is Disabled): Rk + BL/n + 

RU(tWCKDQO(max)/tCK) - WL 

LPDDR5 (16B mode && DQ ODT is Enabled) »Rb&,.+ BL/n + 

RU(tWCKDQO(max)/tCK) + RD(tRPST/tCK) ‘= ODTkon - 

RD(tODTon(min)/tCK) + 1 

Minimum time from read command‘to write command. Include 

time for bus turnaround and all per-bank, per-rank, and global 

constraints. 

Please see the relevant PHY databookefor details of what must be 
£58: RW, OXO8 included here. 

Where: 

WL = write latency 

BL = burst length. Thisemust match the value programmed in the 

BL bit of the mode register to the SDRAM 

RL = read latency = CAS latency 

WR_PREAMBLE = 1 (2tCK write preamble), 2 (2tCK write 

preamble). 

RD_POSTAMBLE = 0.5 (0.5tCK read postamble), 1.5 (1.5tCK read 

postamble). 

Aften,PHY has completed training the value programmed may 

need to, be increased. Refer to relevant PHY documentation. 

For LPDDR4, if derating is enabled 

(DERATECTLO.derate_enable=1), derated tDQSCKmax must be 

used. 

Note that, depending on the PHY, if using LRDIMM, it may be 

necessary to adjust the value of this parameter to compensate 

for the extra cycle of latency through the LRDIMM. 

Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 
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wr2rd 
DDR4: CWL + PL + BL/2 + tWTR_L 
DDRS5: CWL + BL/2 + tWTR_L 
LPDDR4: WL + BL/2 + tWTR + 1 
LPDDR5(BG mode): WL + BL/n_max + RU(tWTR_L/tCK) 
LPDDR5(16B mode): WL + BL/n + RU(tWTR/tCkK) 
In DDR4, minimum time from write command to read command 
for same bank group. In others, minimum time from write 
command to read command. Includes time for bus turnaround, 
recovery times, and all per-bank, per-rank, and global 
constraints. 
Please see the relevant PHY databook for details of what must \be 
included here. 
Where: 
CWL = CAS write latency 
: WL = Write latency 

POS, RN 0x08 PL = Parity latency 
BL = burst length. This must match the value programmed in the 
BL bit of the mode register to the SDRAM 
tWTR_L = internal write to read command*delay for same bank 
group. This comes directly from the SDRAM specification. 
tWTR = internal write to read command delay. This comes 
directly from the SDRAM specification. 
After PHY has completed training,the value programmed may 
need to be increased. Refer to relevant PHY documentation. 
Add one extra cycle forekLPDDR4 operation. 
WTR_L must be,increased by one if DDR4 2tCK write preamble is 
used. 
Unit: DRAM clock cycles. 
Value After Reset:;Oxd 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL_DRAMSET1TMG3..FREQ1 
Address: Operational Base)+ offset (0x10000C) 


| Bit |Attr| Reset Value, 


PA. escription 
: ReservedO 
doce Ox0Q0 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Cieescription 


t_mr 
Time from MRW/MRS to valid command 
DDR4: Set this to the larger of (MOD + AL and tMRD. If C/A 
parity is enabled, (WOD_PAR(tMOD+PL) + AL and 
tMRD_PAR(tMOD+PL) and used instead. If CAL mode is enabled, 
tCAL must be added to the above. Note that if using 
RDIMM/LRDIMM, depending on the PHY, it may be necessary to 
adjust the value of this parameter to compensate for the extra 
cycle of latency applied to mode register writes by the 
: RDIMM/LRDIMM chip. Also note that if using LRDIMM, the 

22:16) RW 00X08 minimum value of this register is tMRD_L2. 
DDRS: Set this to the larger of tMRR, tMRW, tMRWPD, tMRD and 
tMPC_DELAY. 
LPDDR4:Set this to the larger of t(MRR, t¥RW, tMRWCKEL*and 
tMRD. 
LPDDR5:Set this to the larger of (MRR, t¥RWytMRWPD and tMRD. 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 2, 


rd2mr 
Time from Read to MRW/MRR command. 
LPDDR4: RL + BL/2 + RU(tDQSCKmax/tCK) + RD(tRPST) + 
max(RU(7.5ns/tCK),8nCK) #,nRTP - 8 
; LPDDRS5: RL + RU(tWCKDQO(max)/tCK)) + BL/n_max + 
meant ovieal (ea MAX[RU(7.5ns/tCK),4NGK] + nRBTP 
Unit: DRAM clock»cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 
wr2mr 
Time from Write to MRW/MRR command. 
LPDDR4:,\WL + 1 + BL/2 + max(RU(7.5ns/tCK),8nCK) + nWR 
rw loxo4 LPBDR5: WL + BL/n_max + MAX[RU(7.5ns/tCK),4nCK] + nWR 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETITMG4 FREQ1 
Address: Operational Base + offset (0x100010 


| Bit_|Attr| Reset Value 


t_rcd 
tRCD - tAL: Minimum time from activate to read or write 
command to same bank. 
Note: 
: For DDRS, it is recommended to set this value as multiple of 
Shea RW OXES MEMC_FREQ_RATIO to improve the performance. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


; Reserved2 
ee Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


t_ccd 
This is the minimum time between two reads or two writes. 
DDR4: tCCD_L 
LPDDR4: tCCD 
LPDDRS: BL/n 
21:16;RW |0x04 Don't Care for DDR5 (see DRAMSET1TMG26.t_ccd_r/t_ccd_w in 
DDRS). 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


F Reservedi 
ai Reserved Field:Yes 


t_rrd 
For DDR4/DDR5/LPDDR5(BG mode): Minimum time between 
activates from bank "a" to bank "b" for samesbank group. 
For LPDDR4/LPDDR5(16B mode): Minimum time between 
activates from bank "a" to bank "b". 
DDR4/5: tRRD_L 
13:8 |RW |0x04 LPDDR4: RU(tRRD/tCK) 
LPDDR5(BG mode): RU(tRRD.L/tCK) 
LPDDR5(16B mode): RU(tRRD/tCK) 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


ReservedO 


t_rp 
tRP: Minimum time from single-bank precharge to activate of 
same bank, 
t_rp must be set to RoundUp(tRP/tCk). 
Be | OxG? UnitDRAM/clock cycles. 
Value After Reset:0x5 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETiTMG5 FREQ1 
Address: Operational’Base + offset (0x100014 


Petre Reset Value 


ye? —_ifeserveds 
Bt: 31:30] aw Oxo Reserved Field:Yes 


t_cksrx 

This is the time before Self Refresh Exit that CK is maintained as 
a valid clock before issuing SRX. Specifies the clock stable time 
before SRX. 

Recommended settings: 


LPDDR4: tCKCKEH 
29:24)RW |0x05 LPDDR5: tCKCSH 


DDR4: tCKSRX 

DDRS5: tCKSRX 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, Group 4 
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i fw oo eee 


Reserved2 
23. aw GeO pees Field: Yes 


t_cksre 
This is the time after Self Refresh Down Entry/Power Down Entry 
that CK is maintained as a valid clock. Specifies the clock disable 
delay after SRE/PDE. 
Recommended settings: 
LPDDR4: tCKELCK 
LPDDR5: tCSLCK 
22:16|}RW |0x05 DDR4: tCKSRE (+ PL(parity latency)(*)) 
DDR5: tCKLCS 
(*)Only if CRCPARCTL1.caparity_disable_before_sr=0,,this 
register must be increased by PL. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


ei ear Oh 05> aan 1 


ic feseved fever pe 
Minimum CKE low width for Self refresh or Self refresh power 
down entry to exit timing in memory clock cycles. 
Recommended settings: 
LPDDR4: max(tCKE, tSR) 
LPDDR5: tSR 
DDR4: tCKESR (+ PL(parity latency)(*)) 
Bo RV EXO DDR5: Don't care 
(*)Only if CREPARCTL1eaparity_disable_before_sr=O, this 
register must be increased by PL. 
Unit: DRAM clockicycles. 
Value After Reset: 0x4 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


Paves 


fesenearicttes 
Delay time between PDE and PDX. 
LPDDR4: tCKE 
LPDDRS5: tCSPD 
DDR4: tPD (+ PL(parity latency)(*)) 
DDRS5: Don't care 
3:0 |RYUAOS (*)Only if CRCPARCTL1.caparity_disable_before_sr=0, this 
register must be increased by PL. 
Unit: DRAM clock cycles. 
Value After Reset:0x3 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETiTMG6 FREQ1 
Address: Operational Base + offset (0x100018 


| Bit_|Attr| Reset Value 


: ReservedO 
oxiennoge Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ciéeescription 


t_ckcsx 
This is the time before Clock Stop Exit that CK is maintained as a 
valid clock before issuing Clock Stop Exit. Specifies the clock 
stable time before next command after Clock Stop Exit. 
Recommended settings: 

5:0 |RW |0x05 LPDDR4/5: tXP + 2 
This is only present for designs supporting LPDDR devices. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETITMG7 FREQ1i 
Address: Operational Base + offset (0x10001C) 


Pear Reset Value 


}oxoo00000 _|Reserved® 
31:4 fawe }0x0000000 Reserved Field: Yes 


t_csh 

CS High Pulse width at PDX 

LPDDRS5: tCSH 

Unit: DRAM clock cycles. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETiTMG8 FREQ1 
Address: Operational Base + offset (0x100020 


Perens Reset Value 


loxoosoo = feserved’ NA si‘sisdzY 
Sli 31:15| Rw | (0x00000 Revered Field: Yes 


t_xs_dllax32 

tXSDLL:, Exit Self Refresh to commands requiring a locked DLL. 
Note:,Usedonly for DDR4 and DDR5 SDRAMs. 

Unit; Multiples of 32 DRAM clock cycles. 

14:8 IrRw |ox44 Please-refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 

Value After Reset:0x44 
Volatile:true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


at 


t_xs_ rescedetves 
tXS: Exit Self Refresh to commands not requiring a locked DLL. 
Note: Used only for DDR4 and DDR5 SDRAMs. 
Unit: Multiples of 32 DRAM clock cycles. 

rw lox05 Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, 


DDRCTL DRAMSETITMG9 FREQi 
Address: Operational Base + offset (0x100024) 
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puaifew fowoo (Se 


Reservedi 
31: 31:21] Rw | 0x000 Reserved Field: Yes 


t_ccd_s 

tCCD_S: This is the minimum time between two reads or two 

writes for different bank group. For bank switching (from bank 

"a" to bank "b"), the minimum time is this value + 1. 

Note: This register field is only applicable for designs supporting 
20d RW: 10x08 DDR4/LPDDR5 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, 


: ReservedO 
pps Reserved Field: Yes 


t_rrd_s 

tRRD_S: Minimum time between activates from bank "a" to bank 

"b" for different bank group. 

Note: This register field is only applicable for designs supporting 
13:8 |RW |0x04 DDR4/DDR5/LPDDR5 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, 


wr2rd_s 

Minimum time from write command to read command for 

different bank groups Includes time for bus turnaround, recovery 

times, and all per-bank, per-rank, and global constraints. 

Applicable only in designs configured to support DDR SDRAM 

memories or LPDDR5 SDRAM memories. 

DDR4/DDR5 designs: 

CWL + Plet BL/2 + tWTR_S 

Minimum time from write command to read command for 

different bank group. Includes time for bus turnaround, recovery 

times, and all per-bank, per-rank, and global constraints. 

Where: 

CWL = CAS write latency 

Pk = Parity latency 

BL = burst length. This must match the value programmed in the 
RW |OxOd BL bit of the mode register to the SDRAM 

tWTR_S = internal write to read command delay for different 

bank group. This comes directly from the SDRAM specification. 

WTR_S must be increased by one if DDR4 2tCK write preamble is 

used. 

LPDDRS5 designs: 

WL + BL/n_min +RU(tWTR_S/tCK) 

Where: 

WL = Write Latency 

BL/n_min = Effective Burst Length 

tWTR_S = internal write to read command delay for different 

bank group. 

Unit: DRAM clock cycles. 

Value After Reset:0xd 

Volatile:true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL_ DRAMSETiTMG1i2_ FREQ1 
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Address: Operational Base + offset (0x100030 


petty Reset Value 


loxooo «Reserved 
oe 31:29] Rw | oxo00 Reserved Field: Yes 


t_cmdcke 
tCMDCKE: Delay from valid command to PDE 
LPDDR4: max(tESCKE, tCMDCKE) 
LPDDR5: max(tESPD, tCMDPD) 
PAAR Oxe Unit: DRAM clock cycles. 
Value After Reset:0x2 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


. ReservedO 
Ones Reserved Field: Yes 


DDRCTL_DRAMSET1TMG1i3 FREQ1 
Address: Operational Base + offset (0x100034) 


ioe 


Co eee ghey 
31 few | oxo [ea ee rn o. ©2 ) Field:Yes 


odtloff 

LPDDR4: ODTLoff: This is theslatency from CAS-2 command to 

ODToff reference. 

Note: This register field is only applicable for designs supporting 
30:24)RW |Oxic LPDDR4 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0xdc 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


oi i ~ | 1 


Resereg tts? 
This isthe minimum time from write or masked write to masked 
write command for same bank. 
LPDDR4; tC€CDMW 
LPDDR5(BG mode): 4*BL/n_max 
, LPDDR5(16B mode): 4*BL/n 

Se LON Ee Note: This register field is only applicable for designs supporting 
LPDDR4/LPDDR5 SDRAM memories. 
Unit: DRAM clock cycles. 
Value After Reset:0x20 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 
Reserved0 


t_ppd 
LPDDR4/5 and DDR5: tPPD: This is the minimum time from 
precharge to precharge command. 
Rw lox4 Note: This register is not applicable for DDR4 SDRAM memories. 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 


DDRCTL DRAMSET1TMG14 FREQ1 
Address: Operational Base + offset (0x100038) 
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pasfew foo (ee 


Reserved1 
as 31:25| Rw | joxoo ———fReserved Field: Yes 


t_osco 
tosco: Minimum time from DQS Oscillator stop to Mode register 
readout. 
LPDDR4 : max(40ns,8nck) 
24:16}RW |0x008 LPDDR5A: tOSCODQI=tOSCODQO=max(40ns,8nck) 
Unit: DRAM clock cycles. 
Value After Reset:0x8 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


Ree OS | 


Resenedhekites xsr 
tXSR: Exit Self Refresh to any command. 
The value Oxfff is illegal for this register field, 
11:0 |RW |Ox0a0 Unit: DRAM clock cycles. 
Value After Reset:0xa0 
Volatile:true 
Programming Mode: Quasi-dynamicsGroup 2, Group 4 


DDRCTL DRAMSET1TMG23 FREQ1 
Address: Operational Base + offset (0Ox10005C 


i Reset Value 


loxoo = fReservedt ves =. ttsti—<CitCsS 
31: 31:24] Rw | 0x00 Re PRN Field:Yes 


t_xsr_dsm_x1024 

Delay from Deep Sleep Mode Exit to SRX. 

Unit: Multiples of 1024 DRAM clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 
Ze Le RN Ox0e start of “Register Descriptions" chapter for details on how to 

program this register field. 

Value,After-Reset: 0x0 

Programming Mode:Dynamic - Refresh Related 


Motes CC—™~—“—sCSSCSSCS 


Ressreonetes 

Minimum interval between Deep Sleep Mode Entry and Exit. 
11:0 |RW |0x000 Unit: DRAM clock cycles. 

Value After Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


DDRCTL DRAMSET1ITMG24 FREQ1 
AddressQperational Base + offset (0x100060) 


| Bit |Attr| Reset Value 


: ReservedO 
ele? Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


bank_org 
Select Bank/ Bank group organization: 
00: 4 Banks/ 4 Bank groups 
01: 8 Banks (Reserved) 
25:24|RW |0x0 10: 16 Banks 
11: Reserved 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


rd2wr_s 
Minimum time from read command to write command for 
different bank group. 
Includes time for bus turnaround, recovery times and all per- 
bank, per-rank and global constraints. 
LPDDR5(DQ ODT is disabled): RL + BL/n_min + 
: RU(tWCKDQO(max)/tCK) - WL 

ZOE OR HOXOE LPDDR5(DQ ODT is enabled): RL + BL/n_min.+ 
RU(tWCKDQO(max)/tCK) + RD(tRPST/tGK))- ODTLon - 
RD(tODTon(min)/tCK) 
Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


max_rd_sync 
Minimum time from read command to WCK2CK sync OFF. 
RL + BL/n_max + RU(ERPST/tCk) 
15:8 |RW |OxOf Unit: DRAM clock»cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, ; 
max_wrssync 
Minimum time from write command to WCK2CK sync OFF. 
WL +.BL/n_anax 
7:0 |RW |OxOf Unit: DRAMsclock cycles. 
Value,After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL DRAMSET1TMG25 FREQ1 
Address: Operational Base + offset (0x100064 


Penh ¢ Reset Value 


joxpooo «Reserved 
31: 31:19] rw | ox0000 Reserved Field: Yes 


Ipddr4_diff_bank_rwa2pre 
Set the timing constraint between different bank 
RD/WR/MWR/ACT and PRE in LPDDR4. 


LPDDR4 JESD209-4A requires 4 cycles 

LPDDR4 JESD209-4B requires 2 cycles 

Value of 1, 3, 5, 6, and 7 are illegal. 

Don't care for LPDDRS. 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 


18:16/RW {0x0 
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| Bit |Attr|ResetValue| —Ci@eescription 


wra2pre 
Time between write with AP and precharge to same bank. 
LPDDR4: WL + BL/2 + nWR + 1 
LPDDR5: WL + BL/n_min + nWR + 1 

i DDR4: WL + BL/2 + WR 

BOS, [RY | OX08 Don't care for DDRS. 

Unit: DRAM clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


rda2pre 
Time between read with AP and precharge to same bank. 
LPDDR4: nRTP 
LPDDRS5: BL/n_min + nRBTP 
DDR4: RTP 
A “RN: 0x00 Don't care for DDRS. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 1, Group 2, Group 4 


DDRCTL DRAMSET1TMG30 FREQ1 
Address: Operational Base + offset (0x100078 


igs Reset Value 


exon: ~ peeene 
3: 31:24] Rw | x00 Reserved Field:Yes 


mrr2mrw 
MRR to MRW delay 
Unit: DRAM clock cycles. 
2OTEC RW 0X08 Value After Reset:0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 
mrr2wr 
MRR. to WR delay 
; Unit: DRAM clock cycles. 
15:8) /RW./0x00 Value After Reset:0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, 
mrr2rd 
MRR to RD delay 
Unit: DRAM clock cycles. 
RYF TICS Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL_INITMRO FREQ1 
Address: Operational Base + offset (0x100500) 


| Bit |Attr| Reset Value, 


Po eseription 
mr 
DDR4: Value loaded into MRO register. 
DDRS5: Don't care 
31:16}RW |0x0000 LPDDR4: Value to write to MR1 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 
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| Bit |Attr|ResetValue| Ci@eescription 


emr 
DDR4: Value to write to MR1 register Set bit 7 to 0. 
DDRS5: Don't care 
15:0 |RW |0x0510 LPDDR4 - Value to write to MR2 register 
Value After Reset:0x510 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


DDRCTL_INITMR1 FREQ1 
Address: Operational Base + offset (0x100504) 


| Bit |Attr| Reset Value, 


Po eseription 
emr2 
DDR4: Value to write to MR2 register 
DDRS5: Don't care 
31:16}RW |0x0000 LPDDR4: Value to write to MR3 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 
emr3 
DDR4: Value to write to MR3 register 
DDRS5: Don't care 
15:0 |RW |0x0000 LPDDR4: Value to write to MR13 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL INITMR2 FREQ1 
Address: Operational Base + offset (0x100508 


| Bit_|Attr| Reset Value 


mr4 

DDR4: Value to be loaded into SDRAM MR4 registers. 

DDR5: Don't care 

LPDDR4: Value to be loaded into SDRAM MR11 registers (not 
31:16)RW |0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, 


mr5 

DDR4: Value to be loaded into SDRAM MR5 registers. 

DDRS5: Don't care 

LPDDR4: Value to be loaded into SDRAM MR12 registers (not 
15:0 |/RW \}0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL INITMR3 FREQ1 
Address: Operational Base + offset (0x10050C) 
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| Bit |Attr|ResetValue| —Ci@eescription 


mr22 

LPDDR4 Value to be loaded into SDRAM MR22 registers (not 

applicable for initialization, but this is used when HWFFC is 
31:16}RW |0x0000 performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 


mr6 

DDR4 Value to be loaded into SDRAM MR6 registers. 

DDR5: Don't care 

LPDDR4 Value to be loaded into SDRAM MR14 registers (not 
15:0 |RW |/0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 4 


DDRCTL DFITMGO FREQi 
Address: Operational Base + offset (0x100580) 


Perr Reset Value 


Reserved3 
a 31:29] Rw | Oc eens Field: Yes 


dfi_t_ctrl_delay 

Specifies the number of DFI clockcycles after an assertion or de- 

assertion of the DFI control signals that the control signals at the 

PHY-DRAM interface reflect the assertion or de-assertion. If the 

DRAM clock andthe memory clock are not phase-aligned, this 

timing parameter must be rounded up to the next integer value. 
28:24|RW |0x07 Note that if using RDIMM/LRDIMM, it is necessary to increment 

this parameter by RDIMM's/LRDIMM's extra cycle of latency in 

terms of ;DFI clock. 

Unit: DFI clock cycles. 

Value, AftersReset: 0x7 

Volatilestrue 

Programming Mode: Quasi-dynamic Group 4 


Reserved2 


dfi_t_rddata_en 

Time from the assertion of a read command on the DFI interface 

to the assertion of the dfi_rddata_en signal. 

Refer to PHY specification for correct value. 

This corresponds to the DFI parameter trddata_en. Note that, 

depending on the PHY, if using RDIMM/LRDIMM, it may be 
22216|}RW_|0x02 necessary to use the adjusted value of CL in the calculation of 

trddata_en. This is to compensate for the extra cycle(s) of 

latency through the RDIMM/LRDIMM. 

Unit: DRAM data clock cycles. 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 


Reserved 1 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_tphy_wrdata 

Specifies the number of clock cycles between when 

dfi_wrdata_en is asserted to when the associated write data is 

driven on the dfi_wrdata signal. This corresponds to the DFI 
. timing parameter tphy_wrdata. Refer to PHY specification for 

BSS | RY OXOE correct value. Note, max supported value is 8. 

Unit: DRAM data clock cycles. 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 4 


: ReservedO 


dfi_tphy_wrlat 

Write latency 

Number of clocks from the write command to write data enable 

(dfi_wrdata_en). This corresponds to the DFItiming parameter 

tphy_wrlat. 

Refer to PHY specification for correct value.Note,that, depending 

on the PHY, if using RDIMM/LRDIMM), it may be necessary to use 
5:0 |RW |0x02 the adjusted value of CL in the calculation of tphy_wrlat. This is 

to compensate for the extra cycle(s) of latency through the 

RDIMM/LRDIMM. 

For LPDDR4, dfi_tphy_wrlat>60 is not supported. 

Unit: DRAM data clock cycles; 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DFITMGi FREQi 
Address: Operational Base + offset (0x100584) 


Perr Reset Value 


Reserved2 
31: 31:21] Rw | 0x000 Reserved Field: Yes 


dfixt_wrdata_delay 
Specifies the number of DFI clock cycles between when the 
dfi,wrdata_en signal is asserted and when the corresponding 
write data transfer is completed on the DRAM bus. 
This corresponds to the DFI timing parameter twrdata_delay. 
For LPDDRS, this should be set to "twck_delay + BL/n_max - 
BL/n_min" instead of twrdata_delay. twck_delay specifies the 
time from dfi_wck_en deassertion to when WCK transfer 
completes on the DRAM bus and is defined by the PHY 

207 TAARVA | Onp0 Refer to PHY specification for correct value. 
When TMGCFG.frequency_ratio is set to 0(1:2 Mode), divided the 
value by 2 and round it up to the next integer value. 
When TMGCFG.frequency_ratio is set to 1(1:4 Mode), divided the 
value by 4 and round it up to the next integer value. 
Unit: DFI clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 4 


‘ Reservedi 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_t_dram_clk_disable 

Specifies the number of DFI clock cycles from the assertion of the 

dfi_dram_clk_disable signal on the DFI until the clock to the 

DRAM memory devices, at the PHY-DRAM boundary, maintains a 

low value. If the DRAM clock and the memory clock are not phase 
12:8 |RW |0x04 aligned, this timing parameter must be rounded up to the next 

integer value. 

Unit: DFI clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode:Quasi-dynamic Group 4 


: ReservedO 


dfi_t_dram_clk_enable 

Specifies the number of DFI clock cycles from the de-assertion of 

the dfi_dram_clk_disable signal on the DFI untiltthe first valid 

rising edge of the clock to the DRAM memory,devices, at the PHY- 

DRAM boundary. If the DRAM clock and the memory clock are not 
4:0 |RW |0x04 phase aligned, this timing parameter.must be rounded up to the 

next integer value. 

Unit: DFI clock cycles. 

Value After Reset:0x4 

Volatile:true 

Programming Mode:Quasisdynamic Group 4 


DDRCTL_DFITMG2 FREQi 
Address: Operational Base + offset (0x100588) 


aiaaw foo RN 


loxooo = Reseved® NSF sisi 
ol: 31:22] Rw | ox000 ener sd Field: Yes 


dfi_twckgdelay 
Number.of DFI PHY clock cycles from dfi_wck_en is de-asserted 
to when the WCK transfer completes on th DRAM bus. 
Refer to,PHY. specification for correct value. 
2h TCI RW 0x00 Unit: ‘DFI PHY clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


Reservedi 


dfi_tphy_ rdcslat 

Number of DFI PHY clock cycles between when a read command 

is sent on the DFI control interface 

and when the associated dfi_rddata_cs signal is asserted. This 

corresponds to the DFI timing parameter tphy_rdcslat. 
LESS: OX0Z Refer to PHY specification for correct value. 

Unit: DRAM data clock cycles. 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


Popa 
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dfi_tphy_wrcslat 
Number of DFI PHY clock cycles between when a write command 
is sent on the DFI control interface and when the associated 
dfi_wrdata_cs signal is asserted. This corresponds to the DFI 
timing parameter tphy_wrcslat. 

Relea Refer to PHY specification for correct value. 
Unit: DRAM data clock cycles. 
Value After Reset:0x2 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DFITMG4 FREQ1 
Address: Operational Base + offset (0x100590 


| Bit_|Attr| Reset Value 


dfi_twck_en_rd 

WCK Enable Read Timing. Defines the timing from the CAS- 

WS_RD command to driving of the dfi_wck_en=ENABLED. 
31:24;RW Unit: WCK cycles 

Value After Reset:0x0 

Volatile:true 

Programming Mode:Quasi-dynamic Group 1, Group 4 


dfi_twck_en_wr 

WCK Enable Read Timing. Defines the timing from the CAS- 

WS_WR command to driving of the dfi_wck_en=ENABLED. 
23:16;}RW |0x00 Unit: WCK cycles 

Value After Reset:0x0 

Volatile:true 

Programming /Mode:Quasi-dynamic Group 1, 


dfi_twck_en_fs 
WCK Enable Fast Sync Timing. Defines the timing from the CAS- 
. WS_FS command to driving of the dfi_wck_en=ENABLED. 
doe: RA Ox0e Unit: WCK cycles 
Value, After-Reset: 0x0 
Prog ing Mode: Quasi-dynamic Group 1, Group 


dfi_tweck_dis 

WCK Off Timing. 

Defines the timing from the last command opportunity to the 

deassertion of dfi_wck_en and dfi_wck_toggle_en assuming that 
0x00 no command is being sent. 

Unit: WCK cycles 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL DFITMG5 FREQi 
Address: Operational Base + offset (0x100594) 
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dfi_twck_fast_toggle 

Defines the number of clock cycles between the dfi_wck_signal 

being driven to TOGGLE to when the dfi_wck_signal is driven to 

FAST_TOGGLE. 

This timing is only applicable when the WCK transitions from the 
31:24)RW slow to fast toggle. Otherwise, this timing parameter must be set 

to 0x0. 

Unit: WCK cycles 

Value After Reset:0x0 


Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 


dfi_twck_toggle 
WCK Toggle Enable Timing. Defines the timing from.dfi_wck en 
assertion to dfi_wck_toggle_en assertion. 
23:16|}RW |0x00 Unit: WCK cycles 
Value After Reset:0x0 
Volatile:true 
Programming Mode: Quasi-dynamic Group 1) 


dfi_twck_toggle_cs 
Defines the number of clock cycles between a read or write 
command to when the dfi_wck cs Signal'must be stable. 
15:8 |RW /|0x00 Unit: WCK cycles 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 
dfi_twck_toggle_post 
Defines the number of clock cycles after a read or write command 
data burst completion during which the WCK must remain in the 
: current toggle state. 
70. TRANS /OKO0 Unit: WCK cycles 
Value After Reset: 0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL DFIUPDTMG1 FREQ1 
Address: Operational Base + offset (0Ox1005AC) 


Peay Reset Value 


loxoON foam eservet 
31: 31:24] Rw | 0x00. Reserved Field:Yes 


dfi_t_ctrlupd_interval_min_x1024 

This is the minimum amount of time between DDRCTL initiated 

DFI update requests (which is executed whenever the DDRCTL is 

idle). Set this number higher to reduce the frequency of update 

requests, which can have a small impact on the latency of the 

first read request when the DDRCTL is idle. Minimum allowed 
23:16;RW |Ox01 value for this field is 1. 

Unit: Multiples of 1024 DFI clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x1 

Programming Mode:Static 


: ReservedO 
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dfi_t_ctrlupd_interval_max_x1024 
This is the maximum amount of time between DDRCTL initiated 
DFI update requests. This timer resets with each update request; 
when the timer expires dfi_ctrlupd_req is sent and traffic is 
blocked until the dfi_ctrlupd_ackx is received. PHY can use this 
idle time to recalibrate the delay lines to the DLLs. The DFI 
controller update is also used to reset PHY FIFO pointers in case 
of data capture errors. Updates are required to maintain 
calibration over PVT, but frequent updates may impact 

RW |Ox01 performance. Minimum allowed value for this field is 1. 
Note: Value programmed for 
DFIUPD1.dfi_t_ctrlupd_interval_max_x1024 must be greater than 
DFIUPD1.dfi_t_ctrlupd_interval_min_x1024. 
Unit: Multiples of 1024 DFI clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details onshow to 
program this register field. 
Value After Reset:0x1 
Programming Mode:Static 


DDRCTL_RFSHSET1TMGO FREQi 
Address: Operational Base + offset (0x100600) 


| Bit |Attr|/ResetValue| —Ci@eeScription 


t_refi_x1i_sel 

Specifies whether RFSHSET1TMGO.t_refi_x1_x32 and 

RFSHSET1TMGO.refreshato x1_x32 register values are x1 or x32. 

O - x32 registersvalues are used, 

1- x1 register values ‘are used. 

This applies only when per-bank refresh is enabled 

(RFSHMODO.per“bank_refresh=1); if per-bank refresh is not 

enabled,.<the x32 register values are used and this register field is 
31 RW {0x0 ignored. 

This“register field does not exist for configurations which do not 

support,_LPDDR4/5. For such configurations, the value of this 

register field can be assumed to be O, so that 

RFSHSET1TMGO.t_refi_x1_x32 and 

RFSHSET1TMGO.refresh_to_x1_x32 are interpreted as x32 

register fields 

Value After Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


: Reserved2 
ope Reserved Field: Yes 
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refresh_margin 
Threshold value in number of DRAM clock cycles before the 
critical refresh or page timer expires. A critical refresh is to be 
issued before this threshold is reached. It is recommended that 
this not be changed from the default value, currently shown as 
Ox2. It must always be less than internally used t_refi/32. 
Note that internally used t_refi is equal to 

27:24|RW [0x2 RFSHSET1TMGO.t_refi_x1_x32 * 32 if 
RFSHSET1TMGO.t_refi_x1_sel = 0. If 
RFSHSET1TMGO.t_refi_x1_sel = 1, internally used t_refi is equal 
to RFSHSET1TMGO.t_refi_x1_x32. Note that, internally used 
t_refi may be divided by four if derating or TCR is enabled; 
Unit: Multiples of 32 DRAM clock cycles. 
Value After Reset:0x2 
Programming Mode:Dynamic - Refresh Related 


Re aavee NC 1 


Resvedreves 

If the refresh timer has expired at least once (i.e. >tREFI period 

elapses, and there are postponed refreshes), then a speculative 

refresh may be performed. A.speculative>refresh is a refresh 

performed at a time when refresh)would be useful. When there 

are no transactions pending inthe CAM for a period of time 

determined by this RFSHSETITMGO.refresh_to_x1_x32 and the 

refresh timer has expired at least once since the last refresh, 

then a speculative refresh is,performed. Speculative refreshes 

continues successively until there are no refreshes pending or 

until new reads or writes are issued to the DDRCTL. 

This is also used for non speculative refresh when LPDDR per- 

bank refresh (REFpb) or DDR5 same-bank refresh (REFsb) is 

enabled..dthe controller observes the period of time determined 
21:16;RW |0x10 by thisefor each bank, and a priority of bank address is 

determined. 

For.non-DDR5, this should be programmed to tREFI based value 

in controller's current refresh mode. 

For DDR5, this should be always programmed to tREFI1 based 

value even in FGR mode. The controller calculates this according 

to current refresh mode. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles or multiples of 32 DRAM clock cycles, 

depending on RFSHSET1TMGO.t_refi_x1_sel. 

Value After Reset:0x10 

Programming Mode:Dynamic - Refresh Related 


‘ ReservedO 
fae Reserved Field: Yes 
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t_refi_x1_x32 

Average time interval between refreshes per rank (Specification: 

7.8us for DDR4, 3.9us for DDR5. See JEDEC specification for 

LPDDR4). 

set this register to RoundDown(tREFI/tCk) 

if RFSHSET1TMGO.t_refi_xi_sel = 0, divide the above result by 

32 and round down. 

For LPDDR controller: 

if using all-bank refreshes (RFSHMODO.per_bank_refresh = 0), 

use tREFlab in the above calculations 

if using per-bank refreshes (RFSHMODO.per_bank_refresh =,1), 

use tREFIpb in the above calculations 

For DDR controller, tREFI value is different depending on FGR 

mode. 

In DDR4 mode, if using FGR 1x mode (RFSHMOD}2.fgr_mode = 

000), use tREFI1 in the above calculations 

In DDR4 mode, if using FGR 2x mode (RFSHMOD1»fgr_mode = 

001), use tREFI2 in the above calculations 

In DDR4 mode, if using FGR 4x mode (REFSHMOD1.fgr_mode = 

010), use tREFI4 in the above calculations 

In DDR5 mode, always use tREFI1 in thepabove calculations 
11:0 |RW |0x062 Note that: 

RFSHSET1TMGO.t_refi_x1_x32,must be greater than Ox1. 

if RFSHSETITMGO.t_refi_x14sel == 1, 

RFSHSET1TMGO.t_refi_x1_x32)must be greater than 

RFSHSET1TMG1.t_rfesmin 

if RFSHSET1TMGO.t_refi_x1_sel == 0, 

RFSHSET1TMGO.t_refimx1_x32 * 32 must be greater than 

RFSHSET1TMG1.t_rfc) min 

In non-DDR4 or DDR4 Fixed 1x mode: 

RFSHSET1ITMGO.t_refi_x1_x32 must be less than or equal to 

OxFFE. 

In DDR4\Fixed 2x mode: RFSHSET1TMGO.t_refi_x1_x32 must be 

less than onequal to 0x7FF. 

In DDR4 Fixed 4x mode: RFSHSET1TMGO.t_refi_x1_x32 must be 

less than or equal to Ox3FF. 

Unit: DRAM clock cycles or multiples of 32 DRAM clock cycles, 

depending on RFSHSET1TMGO.t_refi_x1_sel. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x62 

Programming Mode:Dynamic - Refresh Related 


DDRCTL_RFSHSETITMG1 FREQ1 
Address: Operational Base + offset (0x100604) 


| Bit |Attr|/ResetValue| Ci eescription 


F ReservedO 
31:12|RW [ox00000 Reserved Field: Yes 
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t_rfc_min 
tRFC (min): Minimum time from refresh to refresh or activate. 
t_rfc_min must be set to RoundUp(tRFCmin/tCk). 
In LPDDR controller: 
if using all-bank refreshes, the tRFCmin value in the above 
equations is equal to tRFCab 
if using per-bank refreshes, the tRFCmin value in the above 
equations is equal to tRFCpb 

pie De [RIOAOES In DDR4/DDR5 mode, the tRFCmin value in the above equations 
is different depending on the refresh mode (fixed 1X,2X,4X) and 
the device density. The user must program the appropriate value 
from the spec based on the 'fgr_mode' and the device density 
that is used. 
Unit: DRAM clock cycles. 
Value After Reset:0x8c 
Programming Mode:Dynamic - Refresh Related 


DDRCTL RFSHSETITMG2 FREQ1 
Address: Operational Base + offset (0x100608 


| Bit _|Attr| Reset Value 


t_pbr2act 
Time from REFpb to activate command to different bank than 
; REFpb. 
BL ee TRVL OARE LPDDRS: tpbr2act 
Value After Reset:0x8c 
Programming Mode:Dynamic - Refresh Related 


t_pbr2pbr 

LPDDR4: tpbR2pbR 

Per-bank Refresh to Per-bank refresh different bank Time. 

Program this to RoundUp(tpbR2pbR/tCk). 

The tpbR2pbR value in the above equations is different depending 
23:16|RW |0x8c on thecdevice density. The user must program the appropriate 

value,from.the spec. 

Register. is valid only in LPDDR4 Pele bank refresh mode 

(RFSHMODO.per_bank_refresh == 1). 

Value After Reset:0x8c 

Programming Mode:Dynamic - Refresh Related 


be 
Oxo be Field: Yes 


DDRCTL RFSHSET1TMG4 FREQi 
Address: Operational Base + offset (0x100610) 


| Bit’ |Attr| Reset Value, 


Ps escription sd 
‘ Reservedi 
31 Reserved Field: Yes 
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refresh_timeri_start_value_x32 
Refresh timer start for rank 1 (only present in multi-rank 
configurations). This is useful in staggering the refreshes to 
multiple ranks to help traffic to proceed. This is explained in 
Refresh Controls section of architecture chapter. 
FOR PERFORMANCE ONLY. 

27 LOI RW |} Ox008 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x0 
Programming Mode:Dynamic - Refresh Related 


eae ne: < o Zag 


Resenedredtes NS ~ timer0. start_value_x32 
Refresh timer start for rank 0 (only present in multi-rank 
configurations). This is useful in staggering the refreshes to 
multiple ranks to help traffic to proceedwThis is\explained in 
Refresh Controls section of architecture chapter. 
FOR PERFORMANCE ONLY. 

BeOS RW /OK000 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from."Notes on Timing Registers" at the 
start of "Register Descriptions"»chapter for details on how to 
program this register field: 
Value After Reset:0x0 
Programming Mode:Dynamic - Refresh Related 


DDRCTL ZOQSET1TMGO FREOQ1 
Address: Operational Base + offset (0x100800 


ret Reset Value 


loxoo —_—fReservegs 
Bt; 31:26| pw | oxo0 Reserved Field:Yes 


t_zq shortgnop 

tZQCS for DD4, tZQLAT for DDR5/LPDDR4/LPDDR5: Number of 

DRAM)» clock cycles of NOP required after a ZQCS (ZQ calibration 
25:16]RW |0x040 short)/MPC(ZQ Latch) command is issued to SDRAM. 

Unit: DRAM clock cycles. 

Value After Reset:0x40 

Programming Mode:Static 


; ReservedO 


t_zq_long_ nop 

tZQoper for DDR4, tZQCAL for DDR5/LPDDR4/LPDDR5: Number 

of DRAM clock cycles of NOP required after a ZQCL (ZQ 

calibration long)/MPC(ZQ Start) command is issued to SDRAM. If 
13:0 |RW |/0x0200 using LPDDRS, this register needs to be programmed to tZQCAL 

+ 10 cycles. 

Unit: DRAM clock cycles. 

Value After Reset:0x200 

Programming Mode:Static 


DDRCTL_ ZOQSETITMG1 FREQ1 
Address: Operational Base + offset (0x100804) 
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pisoew foo eR 


ReservedO 
on 31:39] Rw | oe deen Field:Yes 


t_zq_reset_nop 

tZQReset: Number of DRAM clock cycles of NOP required after a 

ZQReset (ZQ calibration Reset) command is issued to SDRAM. 
aa a eae Unit: DRAM clock cycles. 

Value After Reset:0x20 

Programming Mode:Static 


t_zq_short_interval_x1024 
Average interval to wait between automatically issuing ZQCS (ZQ 
calibration short)/MPC(ZQ calibration) commands to 
DDR4/LPDDR4 devices. 
Meaningless, if ZQCTLO.dis_auto_zq=1. 

19:0 |RW |0x00100 Unit: Multiples of 1024 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on*how to 
program this register field. 
Value After Reset:0x100 
Programming Mode:Static 


DDRCTL DQSOSCCTLO FREQ1 
Address: Operational Base + offset (0x100A80 


staal fxoooo me 


joxoooo «Reserved? 
31: 31:16 Rw | 0x0000 | Reserved Field: Yes 


dqsosc_interval 

DQS Oscillator interval, specifies the time between two DQS 

oscillator sequences. Minimum programmable value is 1. The 
15:4 |RW |0x007 value can be changed while DQSOSCCTLO.dqsosc_enable=0 

Unit: DFI clock cyéles 

Value After,Reset:0x7 

Prog ing Mode:Dynamic 


Reserved? 


dqsose_interval_unit 
DQS/WCK Oscillator Interval unit. Specifies the unit for counting 
DQS oscillator interval.The value can be changed while 
DQSOSCCTLO.dqsosc_enable=0 
2 RN OME 1: x2K DFI clock cycles 
0: x32K DFI clock cycles 
Value After Reset:0x0 
Programming Mode:Dynamic 


ReservedO 


dqsosc_enable 
DQS/WCK Oscillator Enable 
1: Enable DQS Oscillator 

po hl a 0: Disable DQS Oscillator 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_ DERATEINT FREQ1 


Address: Operational Base + offset (0x100B00) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 216 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


mr4_read_interval 
Interval between two MR4 reads, used to derate the timing 
parameters. 
This register must not be set to zero. 
oe. nue Oxpoeoveee Unit: DRAM clock cycles. 
Value After Reset:0x800000 
Volatile:true 
Programming Mode:Static 


DDRCTL_ DERATEVALO FREQ1 
Address: Operational Base + offset saa — —_ aN 


| Bit |Attr| Reset Value, 


Sate eto _______— _t_rcd 

Derated value for tRCD. 

For LPDDR4, the required period with derating is t(RCD,+ 1.875ns 

For LPDDRS5, the required period with derating istRCD + TBD ns 
31:24/RW 10x05 ee parameter must be rounded up to,the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile: true 

Programming Mode: Quasi-dynamic Group 

derated_t_ras_min 

Derated value for tRAS. 

For LPDDR4, the required period with derating is tRAS + 1.875ns 

For LPDDRS5, the required period with derating is tRAS + TBD ns 
23:16/RW. loxof eee parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After ResetrOxf 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


MMe.  ~ «| 1 


Reseeg ete 

Derated value for tRP. 

For LPDDR4, the required period with derating is tRP + 1.875ns 

For LPDDRS5, the required period with derating is tRP + TBD ns 
14:8 IRw loxo5 eeu parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, 


: ReservedO 
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derated_t_rrd 

Derated value for tRRD. 

For LPDDR4, the required period with derating is tRRD + 1.875ns 

For LPDDRS5, the required period with derating is tRRD + TBD ns 
5:0 IRw loxo4 et parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile:true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DERATEVAL1 FREQ1 
Address: Operational Base + offset (0Ox100B08 


ay Reset Value 


joxo00000 _fReserved® 
31:8 |Rwe (0x000000 Reserved Field: Yes 


derated_t_rc 

Derated value for tRC. 

For LPDDR4, the required period with, derating is tRC + 3.75ns 
For LPDDRS, the required period with derating is tRC + TBD ns 
This timing parameter must be rounded up to the next integer 
value. 

Unit: DRAM clock cycles. 

Value After Reset:0x14 

Volatile:true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


RW |0x14 


DDRCTL HWLPTMGO FREQi1 
Address: Operational Base + offset (0x100B80) 


Perr Reset Value 


eo: EN FT s—“‘C;S*s*—‘—*”Y 
31: 31:28] Rw | oxo Reserved Reeves Yes 


hw_Ipy idlesx32 

Hardware idle period. The cactive_ddrc output is driven low if the 

DDRCicommand channel is idle for hw_Ip_idle * 32 cycles if not 

in INIT or DPD/MPSM operating_mode. The DDRC command 

channel is considered idle when there are no HIF commands 

outstanding. The hardware idle function is disabled when 

hw_lIp_idle_x32=0. hw_Ip_idle_x32=1 is an illegal value when 

the controller is in 1:2 mode. hw_lIp_idle_x32=1/2/3 are illegal 
27:16|/RW_|.0x000 values when the controller is in 1:4 mode. 

FOR PERFORMANCE ONLY. 

Unit: Multiples of 32 DRAM clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Static 


: ReservedO 
Ox8009 Reserved Field: Yes 


DDRCTL_SCHEDTMGO FREQ1 


Address: Operational Base + offset (0x100C00) 
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pusfaw [owooo00 [FSENC 


ReservedO 
3h 31:15| Rw | 0x00000 Reserved Field: Yes 


rdwr_idle_gap 
When the preferred transaction store is empty for these many 
clock cycles, switch to the alternate transaction store if it is non- 
empty. 
The read transaction store (both high and low priority) is the 
default preferred transaction store and the write transaction store 
is the alternative store. 

14:8 |RW |/0x00 When prefer write over read is set this is reversed. 
0x0 is a legal value for this register. When set to 0x0, the 
transaction store switching will happen immediately when the 
switching conditions become true. 
FOR PERFORMANCE ONLY. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Programming Mode:Static 


pageclose_timer 
This field works in conjunction with SCHED. pageclose. 
It only has meaning if SCHED.pageclose==1. 
If SCHED.pageclose==1 and pageclose_timer==0, then an auto- 
precharge may be scheduled for last read 
or write command in the CAM with @ bank and page hit. 
Note, sometimes an explicit precharge is scheduled instead of the 
auto-precharge. See SCHED.pageclose for details of when this 
may happen. 
If SCHED.pageclose==1 and pageclose_timer>0, then an auto- 
precharge is not scheduled for last read 

rw loxoo or write command inthe CAM with a bank and page hit. 
Instead, a timer issstarted, with pageclose_timer as the initial 
value. 
There is a timer on a per bank basis. 
The timer.decrements unless the next read or write in the CAM to 
a-bankiis a page hit. 
It gets reset to pageclose_timer value if the next read or write in 
the CAM to a bank is a page hit. 
Once the timer has reached zero, an explcit precharge will be 
attempted to be scheduled. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL PERFHPRi FREQ1 
Address: Operational Base + offset (0x100C80) 


| Bit |Attr|Reset Value| Ci eescription 


hpr_xact_run_length 
Number of transactions that are serviced once the HPR queue 
goes critical is the smaller of: 
(a) This number 
: (b) Number of transactions available. 

parece RW: | OXO! Unit: Transaction. 
FOR PERFORMANCE ONLY. 
Value After Reset: Oxf 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 
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pasidew foo (eR 


ReservedO 
23:16| = Rw | exoo: _perene Field: Yes 


hpr_max_starve 

Number of DRAM clocks that the HPR queue can be starved 

before it goes critical. The minimum valid functional value for this 

register is Ox1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x0001 disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset:0x1 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL_PERFLPR1i FREQ1 
Address: Operational Base + offset (0x100C84) 


| Bit |Attr|/ResetValue| Ci eescription 


lpr_xact_run_length 
Number of transactions that are servicedyonce the LPR queue 
goes critical is the smaller of: 
(a) This number 
. (b) Number of transactions available. 

SEea BW OKO Unit: Transaction. 
FOR PERFORMANCE ONLY, 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 3 


: ReservedO 


lpr_max “starve 

Number,of,DRAM clocks that the LPR queue can be starved before 

it goes critical. The minimum valid functional value for this 

register is.0x1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x007f disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset: 0x7f 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL_ PERFWR1_ FREQ1 
Address: Operational Base + offset (0x100C88 


| Bit _|Attr| Reset Value 


w_xXact_run_length 
Number of transactions that are serviced once the WR queue 
goes critical is the smaller of: 
(a) This number 
: (b) Number of transactions available. 

pteea ext Unit: Transaction. 
FOR PERFORMANCE ONLY. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 
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padew foo eR 


ReservedO 
23:16| = Rw | joxoo ———fReserved Field: Yes 


w_max_starve 

Number of DRAM clocks that the WR queue can be starved before 

it goes critical. The minimum valid functional value for this 

register is Ox1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x007f disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset: 0x7f 

Volatile:true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL TMGCFG FREQ1 
Address: Operational Base + offset (0x100D00) 


stsolnw [wooo SRR ON 


joxoooo0a [Reserved 
31: 31:19] Rw | (0x000000 | Reserved Field: Yes 


dfi_freq_fsp 

Rw lox0 This register value propergates to dfi_freq_fsp pin directly. 
Value After Reset:0x0 
Programming Mode:Dynamic 


. ReservedO 


frequency_ratio 
Selects the Frequency. Ratio 
For DDR4/DDR5/LPDDR4: 
0: 1:2 Mode 
1: 1:4 Mode 
BMY ORG For LPDDRS: 
0: 4:1:2 Mode 
1: 1:1:4 Mode 
Value After Reset:0x0 
Programming Mode: Quasi-dynamic Group 2 


DDRCTL_ RANKTMGO .FREQ1 
Address: Operational Base + offset (0x100D04) 


| Bit |Attr| Reset Value 


. ReservedO 
31:16|RW_|ox0000 Reserved Field: Yes 
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| Bit |Attr|ResetValue| —Ci@eescription 


diff_rank_wr_gap 

Only present for multi-rank configurations. 

Indicates the number of clocks of gap in data responses when 
performing consecutive writes to different ranks. 

This is used to switch the delays in the PHY to match the rank 
requirements. 

This value must consider both PHY requirement and ODT 
requirement. 

PHY requirement: 

tphy_wrcsgap (see PHY databook for value of tphy_wrcsgap) 
If CRC feature is enabled, must be increased by 1. 

If write preamble is set to 2tCK(DDR4 only), must be increased 
by 1. 

Write preamble is always set to 2tCK for LPDDR4, refer tosPHY 
databook to see if this is already factored into tphy_wrcsgap 
value or if it needs to be increased by 1. 

If write postamble is set to 1.5tCK(LPDDR4 only), must be 
increased by 1. 

ODT requirement: 

15:8 |RW |0x06 The value programmed in this registerstakes care of the ODT 
switch off timing requirement. when switching ranks during writes. 
For LPDDR4, with DQ ODT enabled, diff_rank_wr_gap must be a 
minimum of ODTLoff - ODTLon,- BL/2 + 1 
For other cases, diff_rankgwr_gap must be a minimum of 
ODTCFG.wr_odt_hold - BL/2 
Program this to the larger of. PHY requirement or ODT 
requirement. 

After PHY has/completed training the value programmed may 
need to be increased. Refer to relevant PHY documentation. 
Note that, if using,DDR4-LRDIMM, refer to TWRWR timing 
requirements in JEDEC DDR4 Data Buffer (DDR4DB01) 
Specification. 

For LPDDR5, Please set to "JEDEC formula + tphy_wckcsgap + 
board delay.’ 

Please see PHY databook for the value of tphy_wckcsgap 
Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2 
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| Bit |Attr|ResetValue| —Ci@eescription 


diff_rank_rd_gap 

Only present for multi-rank configurations. 

Indicates the number of clocks of gap in data responses when 

performing consecutive reads to different ranks. 

This is used to switch the delays in the PHY to match the rank 

requirements. 

This value must consider both PHY requirement and ODT 

requirement. 

PHY requirement: 

tphy_rdcsgap (see PHY databook for value of tphy_rdcsgap) 

ODT requirement: 

The value programmed in this register takes care of the ODT 

switch off timing requirement when switching ranks during reads: 
7:0 |RW |0x06 Program this to the larger of PHY requirement or ODT 

requirement. 

After PHY has completed training the value programmed may 

need to be increased. Refer to relevant PHY documentation. 

Note that, if using DDR4-LRDIMM, refer to TRDRD timing 

requirements in JEDEC DDR4 Data Buffer(¢DDR4DB01) 

Specification. 

For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 

board delay" 

Please see PHY databook for the value of tphy_wckcsgap 

Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2 


DDRCTL RANKTMG1 FREQ1 
Address: Operational Base + offset (0x100D08 


Per Reset Value 


joxoo00 —_—fReserved® 
31: 31:16 Rw | 0x0000 Reserved»Field: Yes 


rd2wr_dr 
Minimum time from read command to write command for 
different rank. Includes time for bus turnaround, recovery times, 
and all per-bank, per-rank, and global constraints. 
The value must be larger than or equal to the value of 
DRAMSET1TMG2.rd2wr. 

15:8 |RW |OxOf For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 
board delay" 
Please see PHY databook for the value of tphy_wckcsgap 
Unit: DRAM clock cycles 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 
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| Bit |Attr|ResetValue| Ci@eescription 


wr2rd_dr 

Minimum time from write command to read command for 

different rank. Includes time for bus turnaround, recovery times, 

and all per-bank, per-rank, and global constraints. 

For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 
7:0 |RW |OxOf board delay" 

Please see PHY databook for the value of tphy_wckcsgap 

Unit: DRAM clock cycles 

Value After Reset: Oxf 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group,4 


DDRCTL PWRIMG FREQ1 
Address: Operational Base + offset (0x100DO0C) 


Peat Reset Value 


00" eee 
oul 31:26| Rw | x00 oe. owe Field:Yes 


selfref_to_x32 
After this many clocks of the DDRC command channel being idle 
the DDRCTL automatically puts the-SDRAM into Self Refresh. 
The DDRC command channels considered idle when there are no 
HIF commands outstanding. This must be enabled in the 
PWRCTL.selfref_en. 
FOR PERFORMANCE ONLY, 

EO AO RE ORG S0 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Notes1" from "Notes on Timing Registers" at the 
start of "Register’Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x40 
Volatile: true 
Programming Mode:Quasi-dynamic Group 4 


‘ ReservedO 
eee Reserved Field: Yes 


powerdown $to_x32 
After this many clocks of the DDRC command channel being idle 
the DDRCTL automatically puts the SDRAM into power-down. The 
DDRC command channel is considered idle when there are no HIF 
commands outstanding. This must be enabled in the 
PWRCTL.powerdown_en. 

Rw lox10 FOR PERFORMANCE ONLY. 
Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x10 
Volatile:true 
Programming Mode: Quasi-dynamic Group 4 


DDRCTL DRAMSET1TMGO FREQ2 
Address: Operational Base + offset (0x200000) 
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| Bit |Attr|ResetValue| Ci@eescription 


wr2pre 
Minimum time between write and precharge to same bank. 
Specifications: WL + BL/2 + tWR 
where: 
WL = write latency 
BL = burst length. This must match the value programmed in the 
BL bit of the mode register to the SDRAM. BST (burst terminate) 
is not supported at present. 
tWR = Write recovery time. This comes directly from the SDRAM 
y specification. 

St 22 RW OxOr Add one extra cycle for LPDDR4/5 for this parameter. 
For DDR5, add one extra cycle when CRCPARCTL1.wr_erc_enable 
=1. 
Note that, depending on the PHY, if using LRDIMMyit may*be 
necessary to adjust the value of this parameter to»compensate 
for the extra cycle of latency through the LRDIMM. 
Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 


t_faw 
tFAW: 
At most 4 banks must be activated in a rolling window of tFAW 
. cycles. 
22 FO RW | Oxt0 Unit: DRAM clock cycles: 
Value After Reset:0x10 
Volatile: true 
Programming ‘Mode: Quasi-dynamic Group 2, Group 4 
t_ras_max 
tRAS(max): Maximum time between activate and precharge to 
same bank. This is the maximum time that a page can be kept 
open 
15:8 |RW |0xib t_ras, max must be set to RoundDown(tRAS(max)/tCK/1024). 
Unit: 1024 DRAM clock cycles. 
Value,After Reset:0x1b 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 
t_ras_min 
tRAS(min): Minimum time between activate and precharge to 
the same bank. 
7:0 |RW JOxOf Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL_ DRAMSETITMG1 FREQ2 
Address: Operational Base + offset (0x200004) 


| Bit |Attr| Reset Value 


: ReservedO 
eis pxcee Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ciéeescription 


t_xp 
tXP: Minimum time after power-down exit to any operation. 
DDR4 (C/A parity not enabled): tXP 
DDR4 (C/A parity enabled): (tXP+PL) 
DDRS: tXP 
DDR5 RDIMM: max (tXP, tRPDX) 
21:161RW loxo8 ria (tCKELPD is defined in spec): larger of tXP and tCKELPD 
LPDDR4 (tCKELPD is not defined in spec): tXP. 
LPDDRS5: tXP + tCSH 
Unit: DRAM clock cycles. 
Value After Reset:0x8 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


rd2pre 
tRTP: Minimum time from read to precharge of Same*bank. 
DDR4: Max of following two equations: 
tAL + max (RoundUp(tRTP/tCk), 4) or, 
RL + BL/2 - tRP (*). 
DDRS5: tRTP 
LPDDR4 - BL/2 + max(RoundUp(tRTP/tCK),8) - 8 
15:8 |RW |0x04 LPDDR5(BG mode): BL/n_min.+ RU(tRBTP/tCk) 
LPDDR5(16B mode): BL/n +:RU(tRBTP/tCk) 
(*) When both DDR4 SDRAM,and,ST-MRAM are used 
simultaneously, use SDRAM's tRP value for calculation. 
Unit: DRAM clock cycles: 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 


t_rc 
tRC: Minimum time between activates to same bank. 
: Unit: DRAM clock cycles. 
7:0 Rey |Oxts Value After .Reset:0x14 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


DDRCTL_DRAMSET1ITMG2, FREQ2 
Address: Operational Base*+ offset (0x200008) 


| Bit |Attr|/ResetWalue| Cieescription 


Reserved1 
Reserved Field: Yes 
0x03 


write_latency 

Set to WL 

Time from write command to write data on SDRAM interface. This 
must be set to WL. 

Note that, depending on the PHY, if using RDIMM/LRDIMM, it may 
be necessary to adjust the value of WL to compensate for the 
extra cycle of latency through the RDIMM/LRDIMM. 


ae For all protocols, in addition to programming this register field, it 
is necessary to program DFITMGO and DFITMG1 to control the 
read and write latencies 
Unit: DRAM clock cycles. 
Value After Reset:0x3 


Volatile: true 
Programming Mode: Quasi-dynamic Group 


30:24 
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ReservedO 
23. Jaw Geo: ene Field: Yes 


read_latency 
Set to RL 
Time from read command to read data on SDRAM interface. This 
must be set to RL. 
Note that, depending on the PHY, if using RDIMM/LRDIMM, it may 
be necessary to adjust the value of RL to compensate for the 
extra cycle of latency through the RDIMM/LRDIMM. 

ee AG RAV OX05 In addition to programming this register field, it is necessary to 
program DFITMGO and DFITMG1 to control the read and write 
latencies 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile: true 
Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 
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| Bit |Attr|ResetValue| Ci eescription 


rd2wr 

DDR4: RL + BL/2 + 1 + WR_PREAMBLE - WL 

DDR5: CL - CWL + BL/2 + 2 - (Read DQS offset) + 

(RD_POSTAMBLE-0.5) + WR_PREAMBLE 

LPDDR4(DQ ODT is Disabled): RL + BL/2 + RU(tDQSCKmax/tCk) 

+ WR_PREAMBLE + RD_POSTAMBLE - WL 

LPDDR4(DQ ODT is Enabled) : RL + BL/2 + RU(tDQSCKmax/tCk) 

+ RD_POSTAMBLE - ODTLon - RD(tODTon(min)/tCK) + 1 

LPDDR5 (BG mode && DQ ODT is Disabled): RL + BL/n_max + 

RU(tWCKDQO(max)/tCK) - WL 

LPDDR5 (BG mode && DQ ODT is Enabled) : RL + BL/n_max,+ 

RU(tWCKDQO(max)/tCK) + RD(tRPST/tCK) - ODTLon - 

RD(tODTon(min)/tCK) + 1 

LPDDR5 (16B mode && DQ ODT is Disabled): Rk + BL/n + 

RU(tWCKDQO(max)/tCK) - WL 

LPDDR5 (16B mode && DQ ODT is Enabled) »Rb&.+ BL/n + 

RU(tWCKDQO(max)/tCK) + RD(tRPST/tCK)*- ODTkon - 

RD(tODTon(min)/tCK) + 1 

Minimum time from read command‘to write command. Include 

time for bus turnaround and all per-bank, per-rank, and global 

constraints. 

Please see the relevant PHY databookefor details of what must be 
£58: RW, OXO8 included here. 

Where: 

WL = write latency 

BL = burst length. Thisemust match the value programmed in the 

BL bit of the mode register to the SDRAM 

RL = read latency = CAS latency 

WR_PREAMBLE = 1 (2tCK write preamble), 2 (2tCK write 

preamble). 

RD_POSTAMBLE = 0.5 (0.5tCK read postamble), 1.5 (1.5tCK read 

postamble). 

Aften,PHY has completed training the value programmed may 

need to, be increased. Refer to relevant PHY documentation. 

For LPDDR4, if derating is enabled 

(DERATECTLO.derate_enable=1), derated tDQSCKmax must be 

used. 

Note that, depending on the PHY, if using LRDIMM, it may be 

necessary to adjust the value of this parameter to compensate 

for the extra cycle of latency through the LRDIMM. 

Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 
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| Bit |Attr|ResetValue| Ci@eescription 


wr2rd 
DDR4: CWL + PL + BL/2 + tWTR_L 
DDRS5: CWL + BL/2 + tWTR_L 
LPDDR4: WL + BL/2 + tWTR + 1 
LPDDR5(BG mode): WL + BL/n_max + RU(tWTR_L/tCK) 
LPDDR5(16B mode): WL + BL/n + RU(tWTR/tCK) 
In DDR4, minimum time from write command to read command 
for same bank group. In others, minimum time from write 
command to read command. Includes time for bus turnaround, 
recovery times, and all per-bank, per-rank, and global 
constraints. 
Please see the relevant PHY databook for details of what must \be 
included here. 
Where: 
CWL = CAS write latency 
: WL = Write latency 

POS, RN 0x08 PL = Parity latency 
BL = burst length. This must match the value programmed in the 
BL bit of the mode register to the SDRAM 
tWTR_L = internal write to read command#delay for same bank 
group. This comes directly from the SDRAM specification. 
tWTR = internal write to read command delay. This comes 
directly from the SDRAM specification. 
After PHY has completed training,the value programmed may 
need to be increased. Refer to relevant PHY documentation. 
Add one extra cycle forskLPDDR4 operation. 
WTR_L must be,increased by one if DDR4 2tCK write preamble is 
used. 
Unit: DRAM clock cycles. 
Value After Reset:;Oxd 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL_DRAMSET1TMG3..FREQ2 
Address: Operational Basey+ offset (Ox20000C) 


| Bit |Attr| Reset Value, 


PA escription 
: ReservedO 
doce Ox0Q0 Reserved Field: Yes 
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t_mr 
Time from MRW/MRS to valid command 
DDR4: Set this to the larger of (MOD + AL and tMRD. If C/A 
parity is enabled, (WOD_PAR(tMOD+PL) + AL and 
tMRD_PAR(tMOD+PL) and used instead. If CAL mode is enabled, 
tCAL must be added to the above. Note that if using 
RDIMM/LRDIMM, depending on the PHY, it may be necessary to 
adjust the value of this parameter to compensate for the extra 
cycle of latency applied to mode register writes by the 
: RDIMM/LRDIMM chip. Also note that if using LRDIMM, the 

22:16) RW 00X08 minimum value of this register is tMRD_L2. 
DDRS: Set this to the larger of tMRR, tMRW, tMRWPD, tMRD and 
tMPC_DELAY. 
LPDDR4:Set this to the larger of (MRR, t¥RW, tMRWCKEL*and 
tMRD. 
LPDDR5:Set this to the larger of (MRR, t¥RWytMRWPD and tMRD. 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 2, 


rd2mr 
Time from Read to MRW/MRR command. 
LPDDR4: RL + BL/2 + RU(tDQSCKmax/tCK) + RD(tRPST) + 
max(RU(7.5ns/tCK),8nCK) #,nRTP - 8 
; LPDDRS5: RL + RU(tWCKDQO(max)/tCK)) + BL/n_max + 
meant ovieal (ea MAX[RU(7.5ns/tCK),4NGK] + nRBTP 
Unit: DRAM clock»cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 
wr2mr 
Time from Write to MRW/MRR command. 
LPDDR4:,\WL + 1 + BL/2 + max(RU(7.5ns/tCK),8nCK) + nWR 
rw loxo4 LPBDR5: WL + BL/n_max + MAX[RU(7.5ns/tCK),4nCK] + nWR 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETITMG4 FREQ2 
Address: Operational Base + offset (0x200010 


| Bit_|Attr| Reset Value 


t_rcd 
tRCD - tAL: Minimum time from activate to read or write 
command to same bank. 
Note: 
: For DDRS, it is recommended to set this value as multiple of 
Shea RW OXES MEMC_FREQ_RATIO to improve the performance. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 


; Reserved2 
ee Reserved Field: Yes 
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t_ccd 
This is the minimum time between two reads or two writes. 
DDR4: tCCD_L 
LPDDR4: tCCD 
LPDDRS: BL/n 
21:16;RW |0x04 Don't Care for DDR5 (see DRAMSET1TMG26.t_ccd_r/t_ccd_w in 
DDRS). 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


F Reservedi 
ai Reserved Field:Yes 


t_rrd 
For DDR4/DDR5/LPDDR5(BG mode): Minimum time between 
activates from bank "a" to bank "b" for samesbank group. 
For LPDDR4/LPDDR5(16B mode): Minimum time between 
activates from bank "a" to bank "b". 
DDR4/5: tRRD_L 
13:8 |RW |0x04 LPDDR4: RU(tRRD/tCK) 
LPDDR5(BG mode): RU(tRRD.L/tCK) 
LPDDR5(16B mode): RU(tRRD/tCK) 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


ReservedO 


t_rp 
tRP: Minimum time from single-bank precharge to activate of 
same bank, 
t_rp must be set to RoundUp(tRP/tCk). 
Be | OxG? UnitDRAM/clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETiITMG5 FREQ2 
Address: Operational’Base + offset (0x200014 


Petre Reset Value 


ye? —_ifeserveds 
Bt: 31:30] aw Oxo Reserved Field:Yes 


t_cksrx 

This is the time before Self Refresh Exit that CK is maintained as 
a valid clock before issuing SRX. Specifies the clock stable time 
before SRX. 

Recommended settings: 


LPDDR4: tCKCKEH 
29:24)RW |0x05 LPDDR5: tCKCSH 


DDR4: tCKSRX 

DDRS5: tCKSRX 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, Group 4 
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i fw oo eee 


Reserved2 
23. aw GeO pees Field: Yes 


t_cksre 
This is the time after Self Refresh Down Entry/Power Down Entry 
that CK is maintained as a valid clock. Specifies the clock disable 
delay after SRE/PDE. 
Recommended settings: 
LPDDR4: tCKELCK 
LPDDR5: tCSLCK 
22:16|}RW |0x05 DDR4: tCKSRE (+ PL(parity latency)(*)) 
DDR5: tCKLCS 
(*)Only if CRCPARCTL1.caparity_disable_before_sr=0,,this 
register must be increased by PL. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


ei ear Oh 05> aan 1 


ic feseved fever pe 
Minimum CKE low width for Self refresh or Self refresh power 
down entry to exit timing in memory clock cycles. 
Recommended settings: 
LPDDR4: max(tCKE, tSR) 
LPDDR5: tSR 
DDR4: tCKESR (+ PL(parity latency)(*)) 
Bo RV EXO DDR5: Don't care 
(*)Only if CREPARCTL1eaparity_disable_before_sr=O, this 
register must be increased by PL. 
Unit: DRAM clockicycles. 
Value After Reset: 0x4 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


Paves 


fesenearicttes 
Delay time between PDE and PDX. 
LPDDR4: tCKE 
LPDDRS5: tCSPD 
DDR4: tPD (+ PL(parity latency)(*)) 
DDRS5: Don't care 
3:0 |RYUAOS (*)Only if CRCPARCTL1.caparity_disable_before_sr=0, this 
register must be increased by PL. 
Unit: DRAM clock cycles. 
Value After Reset:0x3 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETiITMG6 FREQ2 
Address: Operational Base + offset (0x200018 


| Bit_|Attr| Reset Value 


: ReservedO 
oxiennoge Reserved Field: Yes 
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| Bit |Attr|ResetValue| Cieescription 


t_ckcsx 
This is the time before Clock Stop Exit that CK is maintained as a 
valid clock before issuing Clock Stop Exit. Specifies the clock 
stable time before next command after Clock Stop Exit. 
Recommended settings: 

5:0 |RW |0x05 LPDDR4/5: tXP + 2 
This is only present for designs supporting LPDDR devices. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETITMG7 FREQ2 
Address: Operational Base + offset (0x20001C) 


Pear Reset Value 


}oxo000000 _|Reserved® 
31:4 fawe }0x0000000 Reserved Field: Yes 


t_csh 

CS High Pulse width at PDX 

LPDDRS5: tCSH 

Unit: DRAM clock cycles. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETiTMG8 FREQ2 
Address: Operational Base + offset (0x200020 


Perens Reset Value 


loxoosoo = feservedt NA isd 
Sli 31:15| Rw | (0x00000 Revered Field: Yes 


t_xs_dllax32 

tXSDLL:, Exit Self Refresh to commands requiring a locked DLL. 
Note:,Usedonly for DDR4 and DDR5 SDRAMs. 

Unit; Multiples of 32 DRAM clock cycles. 

14:8 IrRw |ox44 Please-refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 

Value After Reset:0x44 
Volatile:true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


at 


t_xs_ reseedetves 
tXS: Exit Self Refresh to commands not requiring a locked DLL. 
Note: Used only for DDR4 and DDR5 SDRAMs. 
Unit: Multiples of 32 DRAM clock cycles. 

rw lox05 Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, 


DDRCTL DRAMSETITMG9 FREQ2 
Address: Operational Base + offset (0x200024) 
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puaifew fowoo (Se 


Reservedi 
31: 31:21] Rw | 0x000 Reserved Field: Yes 


t_ccd_s 

tCCD_S: This is the minimum time between two reads or two 

writes for different bank group. For bank switching (from bank 

"a" to bank "b"), the minimum time is this value + 1. 

Note: This register field is only applicable for designs supporting 
20d RW: 10x08 DDR4/LPDDR5 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, 


: ReservedO 
pps Reserved Field: Yes 


t_rrd_s 

tRRD_S: Minimum time between activates from bank "a" to bank 

"b" for different bank group. 

Note: This register field is only applicable for designs supporting 
13:8 |RW |0x04 DDR4/DDR5/LPDDR5 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, 


wr2rd_s 

Minimum time from write command to read command for 

different bank groups Includes time for bus turnaround, recovery 

times, and all per-bank, per-rank, and global constraints. 

Applicable only in designs configured to support DDR SDRAM 

memories or LPDDR5 SDRAM memories. 

DDR4/DDR5 designs: 

CWL + Plet BL/2 + tWTR_S 

Minimum time from write command to read command for 

different bank group. Includes time for bus turnaround, recovery 

times, and all per-bank, per-rank, and global constraints. 

Where: 

CWL = CAS write latency 

Pk = Parity latency 

BL = burst length. This must match the value programmed in the 
RW |OxOd BL bit of the mode register to the SDRAM 

tWTR_S = internal write to read command delay for different 

bank group. This comes directly from the SDRAM specification. 

WTR_S must be increased by one if DDR4 2tCK write preamble is 

used. 

LPDDRS5 designs: 

WL + BL/n_min +RU(tWTR_S/tCK) 

Where: 

WL = Write Latency 

BL/n_min = Effective Burst Length 

tWTR_S = internal write to read command delay for different 

bank group. 

Unit: DRAM clock cycles. 

Value After Reset:0xd 

Volatile:true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL_ DRAMSETiTMG12_ FREQ2 
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Address: Operational Base + offset (0x200030 


Petry Reset Value 


loxooo «Reserved 
ou 31:29] rw | oxo00 Reserved Field: Yes 


t_cmdcke 
tCMDCKE: Delay from valid command to PDE 
LPDDR4: max(tESCKE, tCMDCKE) 
LPDDR5: max(tESPD, tCMDPD) 
Pn RW Oxe Unit: DRAM clock cycles. 
Value After Reset:0x2 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


. ReservedO 
OnnEee Reserved Field: Yes 


DDRCTL_DRAMSET1ITMG13 FREQ2 
Address: Operational Base + offset (0x200034) 


Tee 


a ee ©7 
31 few | oxo Pome ae Field:Yes 


odtloff 

LPDDR4: ODTLoff: This is theslatency from CAS-2 command to 

ODToff reference. 

Note: This register field is only applicable for designs supporting 
30:24)RW |Oxic LPDDR4 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset: 0xdc 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


oa i§- | 1 


Reseed rites? 
This isthe minimum time from write or masked write to masked 
write command for same bank. 
LPDDR4; tC€CDMW 
LPDDR5(BG mode): 4*BL/n_max 
, LPDDR5(16B mode): 4*BL/n 

Se LON Ee Note: This register field is only applicable for designs supporting 
LPDDR4/LPDDR5 SDRAM memories. 
Unit: DRAM clock cycles. 
Value After Reset:0x20 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 
Reserved0 


t_ppd 
LPDDR4/5 and DDR5: tPPD: This is the minimum time from 
precharge to precharge command. 
Rw lox4 Note: This register is not applicable for DDR4 SDRAM memories. 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 


DDRCTL DRAMSET1TMG14 FREQ2 
Address: Operational Base + offset (0x200038) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 235 


RK3588 TRM-Part2 


pasfew foo (ee 


Reserved1 
as 31:25| Rw | joxoo ———fReserved Field: Yes 


t_osco 
tosco: Minimum time from DQS Oscillator stop to Mode register 
readout. 
LPDDR4 : max(40ns,8nck) 
24:16}RW |0x008 LPDDR5A: tOSCODQI=tOSCODQO=max(40ns,8nck) 
Unit: DRAM clock cycles. 
Value After Reset:0x8 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


Ree OS | 


Resenedhekites xsr 
tXSR: Exit Self Refresh to any command. 
The value Oxfff is illegal for this register field, 
11:0 |RW |Ox0a0 Unit: DRAM clock cycles. 
Value After Reset:0xa0 
Volatile:true 
Programming Mode: Quasi-dynamicsGroup 2, Group 4 


DDRCTL DRAMSET1ITMG23 FREQ2 
Address: Operational Base + offset (Ox20005C 


i Reset Value 


loxoo —fReservedt ves Nts 
31: 31:24] Rw | 0x00 RRR Field:Yes 


t_xsr_dsm_x1024 

Delay from Deep Sleep Mode Exit to SRX. 

Unit: Multiples of 1024 DRAM clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 
Ze Le RN Ox0e start of “Register Descriptions" chapter for details on how to 

program this register field. 

Value,After-Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


Motes CC—ts~—“—sCS*S~—~sSSCS 


Ressreometes 

Minimum interval between Deep Sleep Mode Entry and Exit. 
11:0 |RW |0x000 Unit: DRAM clock cycles. 

Value After Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


DDRCTL DRAMSETITMG24 FREQ2 
AddressiQperational Base + offset (0x200060) 


| Bit |Attr| Reset Value 


: ReservedO 
ele? Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


bank_org 
Select Bank/ Bank group organization: 
00: 4 Banks/ 4 Bank groups 
01: 8 Banks (Reserved) 
25:24|RW |0x0 10: 16 Banks 
11: Reserved 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


rd2wr_s 
Minimum time from read command to write command for 
different bank group. 
Includes time for bus turnaround, recovery times and all per- 
bank, per-rank and global constraints. 
LPDDR5(DQ ODT is disabled): RL + BL/n_min + 
: RU(tWCKDQO(max)/tCK) - WL 

ZOE OR HOXOE LPDDR5(DQ ODT is enabled): RL + BL/n_min.+ 
RU(tWCKDQO(max)/tCK) + RD(tRPST/tGK))- ODTLon - 
RD(tODTon(min)/tCK) 
Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


max_rd_sync 
Minimum time from read command to WCK2CK sync OFF. 
RL + BL/n_max + RU(ERPST/tCk) 
15:8 |RW |OxOf Unit: DRAM clock»cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, ; 
max_wrssync 
Minimum time from write command to WCK2CK sync OFF. 
WL +.BL/n_anax 
7:0 |RW |OxOf Unit: DRAMsclock cycles. 
Value,After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL DRAMSET1ITMG25 FREQ2 
Address: Operational Base + offset (0x200064 


Perky ¢ Reset Value 


joxpooo —feserved® 
31: 31:19] pw | ox0000 Reserved Field: Yes 


Ipddr4_diff_bank_rwa2pre 
Set the timing constraint between different bank 
RD/WR/MWR/ACT and PRE in LPDDR4. 


LPDDR4 JESD209-4A requires 4 cycles 

LPDDR4 JESD209-4B requires 2 cycles 

Value of 1, 3, 5, 6, and 7 are illegal. 

Don't care for LPDDRS. 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 


18:16/RW {0x0 
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| Bit |Attr|ResetValue| —Ci@eescription 


wra2pre 
Time between write with AP and precharge to same bank. 
LPDDR4: WL + BL/2 + nWR + 1 
LPDDR5: WL + BL/n_min + nWR + 1 

i DDR4: WL + BL/2 + WR 

BOS, [RY | OX08 Don't care for DDRS. 

Unit: DRAM clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


rda2pre 
Time between read with AP and precharge to same bank. 
LPDDR4: nRTP 
LPDDRS5: BL/n_min + nRBTP 
DDR4: RTP 
A “RN: 0x00 Don't care for DDRS. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 1, Group 2, Group 4 


DDRCTL DRAMSETiTMG30 FREQ2 
Address: Operational Base + offset (0x200078 


igs Reset Value 


exon: peeene 
3: 31:24] Rw | x00 Reserved Field:Yes 


mrr2mrw 
MRR to MRW delay 
Unit: DRAM clock cycles. 
2OTEC RW 0X08 Value After Reset:0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 
mrr2wr 
MRR. to WR delay 
; Unit: DRAM clock cycles. 
15:8) /RW./0x00 Value After Reset:0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, 
mrr2rd 
MRR to RD delay 
Unit: DRAM clock cycles. 
RYF TICS Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL_INITMRO FREQ2 
Address: Operational Base + offset (0x200500) 


| Bit |Attr| Reset Value, 


Po escription 
mr 
DDR4: Value loaded into MRO register. 
DDRS5: Don't care 
31:16}RW |0x0000 LPDDR4: Value to write to MR1 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 
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| Bit |Attr|ResetValue| Ci@eescription 


emr 
DDR4: Value to write to MR1 register Set bit 7 to 0. 
DDRS5: Don't care 
15:0 |RW |0x0510 LPDDR4 - Value to write to MR2 register 
Value After Reset:0x510 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


DDRCTL_INITMR1 FREQ2 
Address: Operational Base + offset (0x200504) 


| Bit |Attr| Reset Value, 


Po eseription 
emr2 
DDR4: Value to write to MR2 register 
DDRS5: Don't care 
31:16}RW |0x0000 LPDDR4: Value to write to MR3 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 
emr3 
DDR4: Value to write to MR3 register 
DDRS5: Don't care 
15:0 |RW |0x0000 LPDDR4: Value to write to MR13 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL INITMR2 FREQ2 
Address: Operational Base + offset (0x200508 


| Bit_|Attr| Reset Value 


mr4 

DDR4: Value to be loaded into SDRAM MR4 registers. 

DDR5: Don't care 

LPDDR4: Value to be loaded into SDRAM MR11 registers (not 
31:16)RW |0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, 


mr5 

DDR4: Value to be loaded into SDRAM MR5 registers. 

DDRS5: Don't care 

LPDDR4: Value to be loaded into SDRAM MR12 registers (not 
15:0 |/RW \}0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL INITMR3 FREQ2 
Address: Operational Base + offset (Ox20050C) 
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| Bit |Attr|ResetValue| —Ci@eescription 


mr22 

LPDDR4 Value to be loaded into SDRAM MR22 registers (not 

applicable for initialization, but this is used when HWFFC is 
31:16}RW |0x0000 performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 


mr6 

DDR4 Value to be loaded into SDRAM MR6 registers. 

DDR5: Don't care 

LPDDR4 Value to be loaded into SDRAM MR14 registers (not 
15:0 |RW |/0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 4 


DDRCTL DFITMGO FREQ2 
Address: Operational Base + offset (0x200580) 


Perr Reset Value 


Reserved3 
a 31:29] Rw | Oc eens Field: Yes 


dfi_t_ctrl_delay 

Specifies the number of DFI clockcycles after an assertion or de- 

assertion of the DFI control signals that the control signals at the 

PHY-DRAM interface reflect the assertion or de-assertion. If the 

DRAM clock andthe memory clock are not phase-aligned, this 

timing parameter must be rounded up to the next integer value. 
28:24|RW |0x07 Note that if using RDIMM/LRDIMM, it is necessary to increment 

this parameter by RDIMM's/LRDIMM's extra cycle of latency in 

terms of ;DFI clock. 

Unit: DFI clock cycles. 

Value, AftersReset: 0x7 

Volatilestrue 

Programming Mode: Quasi-dynamic Group 4 


Reserved2 


dfi_t_rddata_en 

Time from the assertion of a read command on the DFI interface 

to the assertion of the dfi_rddata_en signal. 

Refer to PHY specification for correct value. 

This corresponds to the DFI parameter trddata_en. Note that, 

depending on the PHY, if using RDIMM/LRDIMM, it may be 
22216|}RW_|0x02 necessary to use the adjusted value of CL in the calculation of 

trddata_en. This is to compensate for the extra cycle(s) of 

latency through the RDIMM/LRDIMM. 

Unit: DRAM data clock cycles. 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 


Reserved 1 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_tphy_wrdata 
Specifies the number of clock cycles between when 
dfi_wrdata_en is asserted to when the associated write data is 
driven on the dfi_wrdata signal. This corresponds to the DFI 
. timing parameter tphy_wrdata. Refer to PHY specification for 
BSS | RY OXOE correct value. Note, max supported value is 8. 
Unit: DRAM data clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 4 


: ReservedO 


dfi_tphy_wrlat 

Write latency 

Number of clocks from the write command to write data enable 

(dfi_wrdata_en). This corresponds to the DFItiming parameter 

tphy_wrlat. 

Refer to PHY specification for correct value.Note,that, depending 

on the PHY, if using RDIMM/LRDIMM), it may be necessary to use 
5:0 |RW |0x02 the adjusted value of CL in the calculation of tphy_wrlat. This is 

to compensate for the extra cycle(s) of latency through the 

RDIMM/LRDIMM. 

For LPDDR4, dfi_tphy_wrlat>60 is not supported. 

Unit: DRAM data clock cycles; 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DFITMG1 FREQ2 
Address: Operational Base + offset (0x200584) 


Perr Reset Value 


Reserved2 
de 31:21] Rw | 0x000 Reserved Field: Yes 


dfixt_wrdata_delay 
Specifies the number of DFI clock cycles between when the 
dfi,wrdata_en signal is asserted and when the corresponding 
write data transfer is completed on the DRAM bus. 
This corresponds to the DFI timing parameter twrdata_delay. 
For LPDDRS, this should be set to "twck_delay + BL/n_max - 
BL/n_min" instead of twrdata_delay. twck_delay specifies the 
time from dfi_wck_en deassertion to when WCK transfer 
completes on the DRAM bus and is defined by the PHY 

207 TAARVA | Onp0 Refer to PHY specification for correct value. 
When TMGCFG.frequency_ratio is set to 0(1:2 Mode), divided the 
value by 2 and round it up to the next integer value. 
When TMGCFG.frequency_ratio is set to 1(1:4 Mode), divided the 
value by 4 and round it up to the next integer value. 
Unit: DFI clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 4 


‘ Reservedi 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_t_dram_clk_disable 

Specifies the number of DFI clock cycles from the assertion of the 

dfi_dram_clk_disable signal on the DFI until the clock to the 

DRAM memory devices, at the PHY-DRAM boundary, maintains a 

low value. If the DRAM clock and the memory clock are not phase 
12:8 |RW |0x04 aligned, this timing parameter must be rounded up to the next 

integer value. 

Unit: DFI clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode:Quasi-dynamic Group 4 


: ReservedO 


dfi_t_dram_clk_enable 

Specifies the number of DFI clock cycles from the de-assertion of 

the dfi_dram_clk_disable signal on the DFI untiltthe first valid 

rising edge of the clock to the DRAM memory,devices, at the PHY- 

DRAM boundary. If the DRAM clock and the memory clock are not 
4:0 |RW |0x04 phase aligned, this timing parameter.must be rounded up to the 

next integer value. 

Unit: DFI clock cycles. 

Value After Reset:0x4 

Volatile:true 

Programming Mode: Quasisdynamic Group 4 


DDRCTL_DFITMG2 FREQ2 
Address: Operational Base + offset (0x200588) 


aiaew foo RN 


loxooo = Reseved® NSF sisi 
ol: 31:22] Rw | ox000 ener sd Field: Yes 


dfi_twckgdelay 
Number.of DFI PHY clock cycles from dfi_wck_en is de-asserted 
to when the WCK transfer completes on th DRAM bus. 
Refer to,PHY. specification for correct value. 
2h TCI RW 0x00 Unit: ‘DFI PHY clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


Reservedi 


dfi_tphy_ rdcslat 

Number of DFI PHY clock cycles between when a read command 

is sent on the DFI control interface 

and when the associated dfi_rddata_cs signal is asserted. This 

corresponds to the DFI timing parameter tphy_rdcslat. 
LESS: OX0Z Refer to PHY specification for correct value. 

Unit: DRAM data clock cycles. 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


Pera 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_tphy_wrcslat 
Number of DFI PHY clock cycles between when a write command 
is sent on the DFI control interface and when the associated 
dfi_wrdata_cs signal is asserted. This corresponds to the DFI 
timing parameter tphy_wrcslat. 

Relea Refer to PHY specification for correct value. 
Unit: DRAM data clock cycles. 
Value After Reset:0x2 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DFITMG4 FREQ2 
Address: Operational Base + offset (0x200590 


| Bit_|Attr| Reset Value 


dfi_twck_en_rd 

WCK Enable Read Timing. Defines the timing from the CAS- 

WS_RD command to driving of the dfi_wck_en=ENABLED. 
31:24;RW Unit: WCK cycles 

Value After Reset:0x0 

Volatile:true 

Programming Mode:Quasi-dynamic Group 1, Group 4 


dfi_twck_en_wr 

WCK Enable Read Timing. Defines the timing from the CAS- 

WS_WR command to driving of the dfi_wck_en=ENABLED. 
23:16;}RW |0x00 Unit: WCK cycles 

Value After Reset:0x0 

Volatile:true 

Programming /Mode:Quasi-dynamic Group 1, 


dfi_twck_en_fs 
WCK Enable Fast Sync Timing. Defines the timing from the CAS- 
. WS_FS command to driving of the dfi_wck_en=ENABLED. 
doe: RA Ox0e Unit: WCK cycles 
Value, After-Reset: 0x0 
Prog ing Mode: Quasi-dynamic Group 1, Group 


dfi_tweck_dis 

WCK Off Timing. 

Defines the timing from the last command opportunity to the 

deassertion of dfi_wck_en and dfi_wck_toggle_en assuming that 
0x00 no command is being sent. 

Unit: WCK cycles 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL DFITMG5 FREQ2 
Address: Operational Base + offset (0x200594) 
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| Bit |Attr|Reset Value| Ci@eescription 


dfi_twck_fast_toggle 

Defines the number of clock cycles between the dfi_wck_signal 

being driven to TOGGLE to when the dfi_wck_signal is driven to 

FAST_TOGGLE. 

This timing is only applicable when the WCK transitions from the 
31:24)RW slow to fast toggle. Otherwise, this timing parameter must be set 

to 0x0. 

Unit: WCK cycles 

Value After Reset:0x0 


Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 


dfi_twck_toggle 
WCK Toggle Enable Timing. Defines the timing from.dfi_wck en 
assertion to dfi_wck_toggle_en assertion. 
23:16|}RW |0x00 Unit: WCK cycles 
Value After Reset:0x0 
Volatile:true 
Programming Mode: Quasi-dynamic Group 1) 


dfi_twck_toggle_cs 
Defines the number of clock cycles between a read or write 
command to when the dfi_wck cs Signal'must be stable. 
15:8 |RW /|0x00 Unit: WCK cycles 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 
dfi_twck_toggle_post 
Defines the number of clock cycles after a read or write command 
data burst completion during which the WCK must remain in the 
: current toggle state. 
70. TRANS /OKO0 Unit: WCK cycles 
Value After Reset: 0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL DFIUPDTMG1 FREQ2 
Address: Operational Base + offset (Ox2005AC) 


Peay Reset Value 


loxOON fom ese et 
31: 31:24] Rw | 0x00. Reserved Field:Yes 


dfi_t_ctrlupd_interval_min_x1024 

This is the minimum amount of time between DDRCTL initiated 

DFI update requests (which is executed whenever the DDRCTL is 

idle). Set this number higher to reduce the frequency of update 

requests, which can have a small impact on the latency of the 

first read request when the DDRCTL is idle. Minimum allowed 
23:16;RW |Ox01 value for this field is 1. 

Unit: Multiples of 1024 DFI clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x1 

Programming Mode:Static 


: ReservedO 
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| Bit |Attr|ResetValue| ss Ci@eescription 


dfi_t_ctrlupd_interval_max_x1024 
This is the maximum amount of time between DDRCTL initiated 
DFI update requests. This timer resets with each update request; 
when the timer expires dfi_ctrlupd_req is sent and traffic is 
blocked until the dfi_ctrlupd_ackx is received. PHY can use this 
idle time to recalibrate the delay lines to the DLLs. The DFI 
controller update is also used to reset PHY FIFO pointers in case 
of data capture errors. Updates are required to maintain 
calibration over PVT, but frequent updates may impact 

RW |Ox01 performance. Minimum allowed value for this field is 1. 
Note: Value programmed for 
DFIUPD1.dfi_t_ctrlupd_interval_max_x1024 must be greater than 
DFIUPD1.dfi_t_ctrlupd_interval_min_x1024. 
Unit: Multiples of 1024 DFI clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details onshow to 
program this register field. 
Value After Reset:0x1 
Programming Mode:Static 


DDRCTL_RFSHSET1TMGO FREQ2 
Address: Operational Base + offset (0x200600) 


| Bit |Attr|/ResetValue| —Cé@eScription = 


t_refi_x1i_sel 

Specifies whether RFSHSET1TMGO.t_refi_x1_x32 and 

RFSHSET1TMGO.refreshato x1_x32 register values are x1 or x32. 

O - x32 registersvalues are used, 

1- x1 register values ‘are used. 

This applies only when per-bank refresh is enabled 

(RFSHMODO.per“bank_refresh=1); if per-bank refresh is not 

enabled,.<the x32 register values are used and this register field is 
31 RW {0x0 ignored. 

This“register field does not exist for configurations which do not 

support,_LPDDR4/5. For such configurations, the value of this 

register field can be assumed to be O, so that 

RFSHSET1TMGO.t_refi_x1_x32 and 

RFSHSET1TMGO.refresh_to_x1_x32 are interpreted as x32 

register fields 

Value After Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


: Reserved2 
ope Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci eescription 


refresh_margin 
Threshold value in number of DRAM clock cycles before the 
critical refresh or page timer expires. A critical refresh is to be 
issued before this threshold is reached. It is recommended that 
this not be changed from the default value, currently shown as 
Ox2. It must always be less than internally used t_refi/32. 
Note that internally used t_refi is equal to 

27:24|RW [0x2 RFSHSET1TMGO.t_refi_x1_x32 * 32 if 
RFSHSET1TMGO.t_refi_x1_sel = 0. If 
RFSHSET1TMGO.t_refi_x1_sel = 1, internally used t_refi is equal 
to RFSHSET1TMGO.t_refi_x1_x32. Note that, internally used 
t_refi may be divided by four if derating or TCR is enabled; 
Unit: Multiples of 32 DRAM clock cycles. 
Value After Reset:0x2 
Programming Mode:Dynamic - Refresh Related 


Re aavee NC 1 


Reserearisives _ to_x1 "x32 

If the refresh timer has expired at least once (i.e. >tREFI period 

elapses, and there are postponed refreshes), then a speculative 

refresh may be performed. A.speculative>refresh is a refresh 

performed at a time when refresh)would be useful. When there 

are no transactions pending inthe CAM for a period of time 

determined by this RFSHSETITMGO.refresh_to_x1_x32 and the 

refresh timer has expired at least once since the last refresh, 

then a speculative refresh is,performed. Speculative refreshes 

continues successively until there are no refreshes pending or 

until new reads or writes are issued to the DDRCTL. 

This is also used for non speculative refresh when LPDDR per- 

bank refresh (REFpb) or DDR5 same-bank refresh (REFsb) is 

enabled..dthe controller observes the period of time determined 
21:16;RW |0x10 by thisefor each bank, and a priority of bank address is 

determined. 

For.non-DDR5, this should be programmed to tREFI based value 

in controller's current refresh mode. 

For DDR5, this should be always programmed to tREFI1 based 

value even in FGR mode. The controller calculates this according 

to current refresh mode. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles or multiples of 32 DRAM clock cycles, 

depending on RFSHSET1TMGO.t_refi_x1_sel. 

Value After Reset:0x10 

Programming Mode:Dynamic - Refresh Related 


a a an 
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| Bit |Attr|ResetValue| —Ci@eescription 


t_refi_x1_x32 

Average time interval between refreshes per rank (Specification: 

7.8us for DDR4, 3.9us for DDR5. See JEDEC specification for 

LPDDR4). 

set this register to RoundDown(tREFI/tCk) 

if RFSHSET1TMGO.t_refi_xi_sel = 0, divide the above result by 

32 and round down. 

For LPDDR controller: 

if using all-bank refreshes (RFSHMODO.per_bank_refresh = 0), 

use tREFlab in the above calculations 

if using per-bank refreshes (RFSHMODO.per_bank_refresh =,1), 

use tREFIpb in the above calculations 

For DDR controller, tREFI value is different depending on FGR 

mode. 

In DDR4 mode, if using FGR 1x mode (RFSHMOD}2.fgr_mode = 

000), use tREFI1 in the above calculations 

In DDR4 mode, if using FGR 2x mode (RFSHMOD1»fgr_mode = 

001), use tREFI2 in the above calculations 

In DDR4 mode, if using FGR 4x mode (REFSHMOD1.fgr_mode = 

010), use tREFI4 in the above calculations 

In DDR5 mode, always use tREFI1 in thepabove calculations 
11:0 |RW |0x062 Note that: 

RFSHSET1TMGO.t_refi_x1_x32,must be greater than Ox1. 

if RFSHSETITMGO.t_refi_x14sel == 1, 

RFSHSET1TMGO.t_refi_x1_x32)must be greater than 

RFSHSET1TMG1.t_rfesmin 

if RFSHSET1TMGO.t_refi_x1_sel == 0, 

RFSHSET1TMGO.t_refimx1_x32 * 32 must be greater than 

RFSHSET1TMG1.t_rfc) min 

In non-DDR4 or DDR4 Fixed 1x mode: 

RFSHSET1ITMGO.t_refi_x1_x32 must be less than or equal to 

OxFFE. 

In DDR4\Fixed 2x mode: RFSHSET1TMGO.t_refi_x1_x32 must be 

less than onequal to 0x7FF. 

In DDR4 Fixed 4x mode: RFSHSET1TMGO.t_refi_x1_x32 must be 

less than or equal to Ox3FF. 

Unit: DRAM clock cycles or multiples of 32 DRAM clock cycles, 

depending on RFSHSET1TMGO.t_refi_x1_sel. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x62 

Programming Mode:Dynamic - Refresh Related 


DDRCTL_RFSHSETITMG1 FREQ2 
Address: Operational Base + offset (0x200604) 


| Bit |Attr|/ResetValue| Ci eescription 


F ReservedO 
31:12|RW [ox00000 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


t_rfc_min 
tRFC (min): Minimum time from refresh to refresh or activate. 
t_rfc_min must be set to RoundUp(tRFCmin/tCk). 
In LPDDR controller: 
if using all-bank refreshes, the tRFCmin value in the above 
equations is equal to tRFCab 
if using per-bank refreshes, the tRFCmin value in the above 
equations is equal to tRFCpb 

pie De [RIOAOES In DDR4/DDR5 mode, the tRFCmin value in the above equations 
is different depending on the refresh mode (fixed 1X,2X,4X) and 
the device density. The user must program the appropriate value 
from the spec based on the 'fgr_mode' and the device density 
that is used. 
Unit: DRAM clock cycles. 
Value After Reset:0x8c 
Programming Mode:Dynamic - Refresh Related 


DDRCTL RFSHSETITMG2 FREQ2 
Address: Operational Base + offset (0x200608 


| Bit_|Attr| Reset Value 


t_pbr2act 
Time from REFpb to activate command to different bank than 
: REFpb. 
BU ree RVD OARE LPDDRS: tpbr2act 
Value After Reset:0x8c 
Programming Mode:Dynamic - Refresh Related 


t_pbr2pbr 

LPDDR4: tpbR2pbR 

Per-bank Refresh to Per-bank refresh different bank Time. 

Program this to RoundUp(tpbR2pbR/tCk). 

The tpbR2pbR value in the above equations is different depending 
23:16|RW |0x8c on thecdevice density. The user must program the appropriate 

value,from.the spec. 

Register. is valid only in LPDDR4 per bank refresh mode 

(RFSHMODO.per_bank_refresh == 1). 

Value After Reset:0x8c 

Programming Mode:Dynamic - Refresh Related 


be 
Oxo be Field: Yes 


DDRCTL_RFSHSETITMG4 FREQ2 
Address: Operational Base + offset (0x200610) 


| Bit’ |Attr| Reset Value, 


Pi‘ éescription sd 
‘ Reservedi 
31 Reserved Field: Yes 
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refresh_timeri_start_value_x32 
Refresh timer start for rank 1 (only present in multi-rank 
configurations). This is useful in staggering the refreshes to 
multiple ranks to help traffic to proceed. This is explained in 
Refresh Controls section of architecture chapter. 
FOR PERFORMANCE ONLY. 

27 LOI RW |} Ox008 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x0 
Programming Mode:Dynamic - Refresh Related 


eae ne: < o Zag 


Resenedredtes NS ~ timer0. start_value_x32 
Refresh timer start for rank 0 (only present in multi-rank 
configurations). This is useful in staggering the refreshes to 
multiple ranks to help traffic to proceedwThis is\explained in 
Refresh Controls section of architecture chapter. 
FOR PERFORMANCE ONLY. 

BeOS RW /OK000 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from."Notes on Timing Registers" at the 
start of "Register Descriptions"»chapter for details on how to 
program this register field: 
Value After Reset:0x0 
Programming Mode:Dynamic - Refresh Related 


DDRCTL ZOQSETiITMGO FREQ2 
Address: Operational Base + offset (0Ox200800 


ret Reset Value 


loxoo —_—fReservegs 
Bt; 31:26| pw | oxo0 Reserved Field:Yes 


t_zq shortgnop 

tZQCS for DD4, tZQLAT for DDR5/LPDDR4/LPDDR5: Number of 

DRAM)»clock cycles of NOP required after a ZQCS (ZQ calibration 
25:16]RW |0x040 short)/MPC(ZQ Latch) command is issued to SDRAM. 

Unit: DRAM clock cycles. 

Value After Reset:0x40 

Programming Mode:Static 


; ReservedO 


t_zq_long_ nop 

tZQoper for DDR4, tZQCAL for DDR5/LPDDR4/LPDDR5: Number 

of DRAM clock cycles of NOP required after a ZQCL (ZQ 

calibration long)/MPC(ZQ Start) command is issued to SDRAM. If 
13:0 |RW |/0x0200 using LPDDRS5, this register needs to be programmed to tZQCAL 

+ 10 cycles. 

Unit: DRAM clock cycles. 

Value After Reset:0x200 

Programming Mode:Static 


DDRCTL_ ZQSETITMG1 FREQ2 
Address: Operational Base + offset (0x200804) 
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Pe 


ReservedO 
on 31:39] Rw | oe deen Field:Yes 


t_zq_reset_nop 

tZQReset: Number of DRAM clock cycles of NOP required after a 

ZQReset (ZQ calibration Reset) command is issued to SDRAM. 
aa a eae Unit: DRAM clock cycles. 

Value After Reset:0x20 

Programming Mode:Static 


t_zq_short_interval_x1024 
Average interval to wait between automatically issuing ZQCS (ZQ 
calibration short)/MPC(ZQ calibration) commands to 
DDR4/LPDDR4 devices. 
Meaningless, if ZQCTLO.dis_auto_zq=1. 

19:0 |RW |0x00100 Unit: Multiples of 1024 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on*how to 
program this register field. 
Value After Reset:0x100 
Programming Mode:Static 


DDRCTL DQSOSCCTLO FREQ2 
Address: Operational Base + offset (Ox200A80 


sian [oxo Ee 


joxoooo «Reserved? 
31: 31:16 Rw | 0x0000 | Reserved Field: Yes 


dqsosc_interval 

DQS Oscillator interval, specifies the time between two DQS 

oscillator sequences. Minimum programmable value is 1. The 
15:4 |RW |0x007 value can be changed while DQSOSCCTLO.dqsosc_enable=0 

Unit: DFI clock cyéles 

Value After,Reset:0x7 

Prog ing Mode:Dynamic 


Reserved? 


dqsose_interval_unit 
DQS/WCK Oscillator Interval unit. Specifies the unit for counting 
DQS oscillator interval.The value can be changed while 
DQSOSCCTLO.dqsosc_enable=0 
2 RN OME 1: x2K DFI clock cycles 
0: x32K DFI clock cycles 
Value After Reset:0x0 
Programming Mode:Dynamic 


ReservedO 


dqsosc_enable 
DQS/WCK Oscillator Enable 
1: Enable DQS Oscillator 

po hl a 0: Disable DQS Oscillator 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_ DERATEINT FREQ2 


Address: Operational Base + offset (Ox200B00) 
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| Bit |Attr|ResetValue| SCi@eescription 


mr4_read_interval 
Interval between two MR4 reads, used to derate the timing 
parameters. 
This register must not be set to zero. 
oe. nue Oxpoeoveee Unit: DRAM clock cycles. 
Value After Reset:0x800000 
Volatile:true 
Programming Mode:Static 


DDRCTL_ DERATEVALO FREQ2 
Address: Operational Base + offset aa ae 


| Bit |Attr| Reset Value, 


Souter _______— _t_rcd 

Derated value for tRCD. 

For LPDDR4, the required period with derating is t(RCD,+ 1.875ns 

For LPDDRS5, the required period with derating istRCD + TBD ns 
31:24/RW 10x05 ee parameter must be rounded up to,the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile: true 

Programming Mode: Quasi-dynamic Group 

derated_t_ras_min 

Derated value for tRAS. 

For LPDDR4, the required period with derating is tRAS + 1.875ns 

For LPDDRS5, the required period with derating is tRAS + TBD ns 
23:16/RW. loxof eee parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After ResetrOxf 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


MMe.  ~ «| 1 


Reseeg ete 

Derated value for tRP. 

For LPDDR4, the required period with derating is tRP + 1.875ns 

For LPDDRS5, the required period with derating is tRP + TBD ns 
14:8 IRw loxo5 eeu parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, 


: ReservedO 
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| Bit |Attr|ResetValue| Ci@eescription 


derated_t_rrd 

Derated value for tRRD. 

For LPDDR4, the required period with derating is tRRD + 1.875ns 

For LPDDRS5, the required period with derating is tRRD + TBD ns 
5:0 IRw loxo4 et parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile:true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DERATEVAL1 FREQ2 
Address: Operational Base + offset (Ox200B08 


ay Reset Value 


joxoo0000 _fReserved® 
31:8 |Rwe (0x000000 Reserved Field: Yes 


derated_t_rc 

Derated value for tRC. 

For LPDDR4, the required period with, derating is tRC + 3.75ns 
For LPDDRS5, the required period with derating is tRC + TBD ns 
This timing parameter must be rounded up to the next integer 
value. 

Unit: DRAM clock cycles. 

Value After Reset:0x14 

Volatile:true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


RW |0x14 


DDRCTL HWLPTMGO FREQ2 
Address: Operational Base + offset (Ox200B80) 


Perr Reset Value 


eo: EN ST  —“:‘CSsSC—s@CS 
31: 31:28] Rw | oxo Reserved Reeves Yes 


hw_Ipy idlesx32 

Hardware idle period. The cactive_ddrc output is driven low if the 

DDRC command channel is idle for hw_Ip_idle * 32 cycles if not 

in INIT or DPD/MPSM operating_mode. The DDRC command 

channel is considered idle when there are no HIF commands 

outstanding. The hardware idle function is disabled when 

hw_lIp_idle_x32=0. hw_Ip_idle_x32=1 is an illegal value when 

the controller is in 1:2 mode. hw_lIp_idle_x32=1/2/3 are illegal 
27:16|/RW_|.0x000 values when the controller is in 1:4 mode. 

FOR PERFORMANCE ONLY. 

Unit: Multiples of 32 DRAM clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Static 


: ReservedO 
Ox8009 Reserved Field: Yes 


DDRCTL_SCHEDTMGO FREQ2 


Address: Operational Base + offset (Ox200C00) 
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pusfaw [owooo00 [FSENC 


ReservedO 
3h 31:15| Rw | 0x00000 Reserved Field: Yes 


rdwr_idle_gap 
When the preferred transaction store is empty for these many 
clock cycles, switch to the alternate transaction store if it is non- 
empty. 
The read transaction store (both high and low priority) is the 
default preferred transaction store and the write transaction store 
is the alternative store. 

14:8 |RW |/0x00 When prefer write over read is set this is reversed. 
0x0 is a legal value for this register. When set to 0x0, the 
transaction store switching will happen immediately when the 
switching conditions become true. 
FOR PERFORMANCE ONLY. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Programming Mode:Static 


pageclose_timer 
This field works in conjunction with SCHED. pageclose. 
It only has meaning if SCHED.pageclose==1. 
If SCHED.pageclose==1 and pageclose_timer==0, then an auto- 
precharge may be scheduled for last read 
or write command in the CAM with @ bank and page hit. 
Note, sometimes an explicit precharge is scheduled instead of the 
auto-precharge. See SCHED.pageclose for details of when this 
may happen. 
If SCHED.pageclose==1 and pageclose_timer>0, then an auto- 
precharge is not scheduled for last read 

rw loxoo or write command inthe CAM with a bank and page hit. 
Instead, a timer issstarted, with pageclose_timer as the initial 
value. 
There is a timer on a per bank basis. 
The timer.decrements unless the next read or write in the CAM to 
a-bankiis a page hit. 
It gets reset to pageclose_timer value if the next read or write in 
the CAM to a bank is a page hit. 
Once the timer has reached zero, an explicit precharge will be 
attempted to be scheduled. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL PERFHPRi FREQ2 
Address: Operational Base + offset (Ox200C80) 


| Bit |Attr|Reset Value| Ci eescription 


hpr_xact_run_length 
Number of transactions that are serviced once the HPR queue 
goes critical is the smaller of: 
(a) This number 
: (b) Number of transactions available. 

parece RW: | OXO! Unit: Transaction. 
FOR PERFORMANCE ONLY. 
Value After Reset: Oxf 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 
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pasidiew foo (RRND 


ReservedO 
23:16| = Rw | exoo: _perene Field: Yes 


hpr_max_starve 

Number of DRAM clocks that the HPR queue can be starved 

before it goes critical. The minimum valid functional value for this 

register is Ox1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x0001 disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset:0x1 

Volatile: true 

Programming Mode:Quasi-dynamic Group 3 


DDRCTL_PERFLPR1 FREQ2 
Address: Operational Base + offset (0x200C84) 


| Bit |Attr|/ResetValue| Ci escription 


lpr_xact_run_length 
Number of transactions that are servicedyonce the LPR queue 
goes critical is the smaller of: 
(a) This number 
. (b) Number of transactions available. 

SEea BW OKO Unit: Transaction. 
FOR PERFORMANCE ONLY, 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 3 


: ReservedO 


lpr_max “starve 

Number,of,DRAM clocks that the LPR queue can be starved before 

it goes critical. The minimum valid functional value for this 

register is.0x1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x007f disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset: 0x7f 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL_ PERFWR1_ FREQ2 
Address: Operational Base + offset (0Ox200C88 


| Bit _|Attr| Reset Value 


w_xXact_run_length 
Number of transactions that are serviced once the WR queue 
goes critical is the smaller of: 
(a) This number 
: (b) Number of transactions available. 

pteea ext Unit: Transaction. 
FOR PERFORMANCE ONLY. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 
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padew foo eR 


ReservedO 
23:16| = Rw | joxoo ———fReserved Field: Yes 


w_max_starve 

Number of DRAM clocks that the WR queue can be starved before 

it goes critical. The minimum valid functional value for this 

register is Ox1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x007f disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset: 0x7f 

Volatile:true 

Programming Mode:Quasi-dynamic Group 3 


DDRCTL TMGCFG FREQ2 
Address: Operational Base + offset (Ox200D00) 


stole [wooo SERA ON 


joxoooo0a [Reserved 
31: 31:19] Rw | (0x000000 | Reserved Field: Yes 


dfi_freq_fsp 

Rw lox0 This register value propergates to dfi_freq_fsp pin directly. 
Value After Reset:0x0 
Programming Mode:Dynamic 


. ReservedO 


frequency_ratio 
Selects the Frequency. Ratio 
For DDR4/DDR5/LPDDR4: 
0: 1:2 Mode 
1: 1:4 Mode 
BMY ORG For LPDDRS: 
0: 4:1:2 Mode 
1: 1:1:4 Mode 
Value After Reset:0x0 
Programming Mode:Quasi-dynamic Group 2 


DDRCTL_ RANKTMGO FREQ2 
Address: Operational Base + offset (Ox200D04) 


| Bit |Attr| Reset Value 


. ReservedO 
31:16|RW_|ox0000 Reserved Field: Yes 


Copyright 2022 © Rockchip Electronics Co., Ltd. 255 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| —Ci@eescription 


diff_rank_wr_gap 

Only present for multi-rank configurations. 

Indicates the number of clocks of gap in data responses when 
performing consecutive writes to different ranks. 

This is used to switch the delays in the PHY to match the rank 
requirements. 

This value must consider both PHY requirement and ODT 
requirement. 

PHY requirement: 

tphy_wrcsgap (see PHY databook for value of tphy_wrcsgap) 
If CRC feature is enabled, must be increased by 1. 

If write preamble is set to 2tCK(DDR4 only), must be increased 
by 1. 

Write preamble is always set to 2tCK for LPDDR4,.refer tosPHY 
databook to see if this is already factored into tphy_wrcsgap 
value or if it needs to be increased by 1. 

If write postamble is set to 1.5tCK(LPDDR4 only), must be 
increased by 1. 

ODT requirement: 

15:8 |RW |0x06 The value programmed in this registerstakes care of the ODT 
switch off timing requirement. when switching ranks during writes. 
For LPDDR4, with DQ ODT enabled, diff_rank_wr_gap must be a 
minimum of ODTLoff - ODTLon,- BL/2 + 1 
For other cases, diff_rankswr_gap must be a minimum of 
ODTCFG.wr_odt_hold - BL/2 
Program this to the larger of. PHY requirement or ODT 
requirement. 

After PHY has/completed training the value programmed may 
need to be increased. Refer to relevant PHY documentation. 
Note that, if using,DDR4-LRDIMM, refer to TWRWR timing 
requirements in JEDEC DDR4 Data Buffer (DDR4DB01) 
Specification. 

For LPDDR5, Please set to "JEDEC formula + tphy_wckcsgap + 
board delay.’ 

Please see PHY databook for the value of tphy_wckcsgap 
Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2 
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diff_rank_rd_gap 

Only present for multi-rank configurations. 

Indicates the number of clocks of gap in data responses when 

performing consecutive reads to different ranks. 

This is used to switch the delays in the PHY to match the rank 

requirements. 

This value must consider both PHY requirement and ODT 

requirement. 

PHY requirement: 

tphy_rdcsgap (see PHY databook for value of tphy_rdcsgap) 

ODT requirement: 

The value programmed in this register takes care of the ODT 

switch off timing requirement when switching ranks during reads: 
7:0 |RW |0x06 Program this to the larger of PHY requirement or ODT 

requirement. 

After PHY has completed training the value programmed may 

need to be increased. Refer to relevant PHY documentation. 

Note that, if using DDR4-LRDIMM, refer to TRDRD timing 

requirements in JEDEC DDR4 Data Buffer(¢DDR4DB01) 

Specification. 

For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 

board delay" 

Please see PHY databook for the value of tphy_wckcsgap 

Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2 


DDRCTL RANKTMG1 FREQ2 
Address: Operational Base + offset (Ox200D08 


Per Reset Value 


joxoo00 —_—fReserved® 
31: 31:16 Rw | 0x0000 Reserved»Field: Yes 


rd2wr_dr 
Minimum time from read command to write command for 
different rank. Includes time for bus turnaround, recovery times, 
and all per-bank, per-rank, and global constraints. 
The value must be larger than or equal to the value of 
DRAMSET1TMG2.rd2wr. 

15:8 |RW |OxOf For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 
board delay" 
Please see PHY databook for the value of tphy_wckcsgap 
Unit: DRAM clock cycles 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 
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wr2rd_dr 

Minimum time from write command to read command for 

different rank. Includes time for bus turnaround, recovery times, 

and all per-bank, per-rank, and global constraints. 

For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 
7:0 |RW |OxOf board delay" 

Please see PHY databook for the value of tphy_wckcsgap 

Unit: DRAM clock cycles 

Value After Reset: Oxf 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group,.4 


DDRCTL PWRIMG FREQ2 
Address: Operational Base + offset (Ox200D0C) 


Peat Reset Value 


"eee 
oul 31:26| Rw | x00 oe. oe we Field:Yes 


selfref_to_x32 
After this many clocks of the DDRC command channel being idle 
the DDRCTL automatically puts the-SDRAM into Self Refresh. 
The DDRC command channels considered idle when there are no 
HIF commands outstanding. This must be enabled in the 
PWRCTL.selfref_en. 
FOR PERFORMANCE ONLY, 

EO AO RE ORG S0 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Notes1" from "Notes on Timing Registers" at the 
start of "Register’Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x40 
Volatile: true 
Programming Mode:Quasi-dynamic Group 4 


‘ ReservedO 
eee Reserved Field: Yes 


powerdown $to_x32 
After this many clocks of the DDRC command channel being idle 
the DDRCTL automatically puts the SDRAM into power-down. The 
DDRC command channel is considered idle when there are no HIF 
commands outstanding. This must be enabled in the 
PWRCTL.powerdown_en. 

Rw lox10 FOR PERFORMANCE ONLY. 
Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x10 
Volatile:true 
Programming Mode:Quasi-dynamic Group 4 


DDRCTL DRAMSETI1TMGO FREQ3 
Address: Operational Base + offset (0x300000) 
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wr2pre 
Minimum time between write and precharge to same bank. 
Specifications: WL + BL/2 + tWR 
where: 
WL = write latency 
BL = burst length. This must match the value programmed in the 
BL bit of the mode register to the SDRAM. BST (burst terminate) 
is not supported at present. 
tWR = Write recovery time. This comes directly from the SDRAM 
y specification. 

St 22 RW OxOr Add one extra cycle for LPDDR4/5 for this parameter. 
For DDR5, add one extra cycle when CRCPARCTL1.wr_erc_enable 
=1. 
Note that, depending on the PHY, if using LRDIMMyit may*be 
necessary to adjust the value of this parameter to»compensate 
for the extra cycle of latency through the LRDIMM. 
Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 


t_faw 
tFAW: 
At most 4 banks must be activated in a rolling window of tFAW 
. cycles. 
22 FO RW | Oxt0 Unit: DRAM clock cycles: 
Value After Reset:0x10 
Volatile: true 
Programming ‘Mode: Quasi-dynamic Group 2, Group 4 
t_ras_max 
tRAS(max): Maximum time between activate and precharge to 
same bank. This is the maximum time that a page can be kept 
open 
15:8 |RW |0xib t_ras, max must be set to RoundDown(tRAS(max)/tCK/1024). 
Unit: 1024 DRAM clock cycles. 
Value,After Reset:0x1b 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 
t_ras_min 
tRAS(min): Minimum time between activate and precharge to the 
same bank. 
7:0 |RW JOxOf Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL_ DRAMSETITMG1 FREQ3 
Address: Operational Base + offset (0x300004) 


| Bit |Attr| Reset Value 


: ReservedO 
eis pxcee Reserved Field: Yes 
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t_xp 
tXP: Minimum time after power-down exit to any operation. 
DDR4 (C/A parity not enabled): tXP 
DDR4 (C/A parity enabled): (tXP+PL) 
DDRS: tXP 
DDR5 RDIMM: max (tXP, tRPDX) 
21:161RW loxo8 ria (tCKELPD is defined in spec): larger of tXP and tCKELPD 
LPDDR4 (tCKELPD is not defined in spec): tXP. 
LPDDRS5: tXP + tCSH 
Unit: DRAM clock cycles. 
Value After Reset:0x8 
Volatile: true 
Programming Mode:Quasi-dynamic Group 


rd2pre 
tRTP: Minimum time from read to precharge of:same bank. 
DDR4: Max of following two equations: 
tAL + max (RoundUp(tRTP/tCK), 4) or, 
RL + BL/2 - tRP (*). 
DDRS5: tRTP 
LPDDR4 - BL/2 + max(RoundUp(tRTP/tCK),8) - 8 
15:8 |RW |0x04 LPDDR5(BG mode): BL/n_min.+ RU(tRBTP/tCk) 
LPDDR5(16B mode): BL/n +RU(tRBTP/tCK) 
(*) When both DDR4 SDRAM,and,ST-MRAM are used 
simultaneously, use SDRAM's tRP value for calculation. 
Unit: DRAM clock cycles: 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 


t_rc 
tRC: Minimum time between activates to same bank. 
: Unit: DRAM clock cycles. 
7:0 Rey |Oxts Value After Reset:0x14 
Volatile:true 
Programming Mode:Quasi-dynamic Group 


DDRCTL_DRAMSET1TMG2, FREQ3 
Address: Operational Base*+ offset (0x300008) 


| Bit |Attr|/ResetWalue| Céeescription 


Reservedi 
Reserved Field: Yes 
0x03 


write_latency 

Set to WL 

Time from write command to write data on SDRAM interface. This 
must be set to WL. 

Note that, depending on the PHY, if using RDIMM/LRDIMM, it may 
be necessary to adjust the value of WL to compensate for the 
extra cycle of latency through the RDIMM/LRDIMM. 


ae For all protocols, in addition to programming this register field, it 
is necessary to program DFITMGO and DFITMG1 to control the 
read and write latencies 
Unit: DRAM clock cycles. 
Value After Reset:0x3 


Volatile: true 
Programming Mode: Quasi-dynamic Group 


30:24 
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a 


ReservedO 
23. Jaw Geo: ene Field: Yes 


read_latency 
Set to RL 
Time from read command to read data on SDRAM interface. This 
must be set to RL. 
Note that, depending on the PHY, if using RDIMM/LRDIMM, it may 
be necessary to adjust the value of RL to compensate for the 
extra cycle of latency through the RDIMM/LRDIMM. 

ee AG RAV OX05 In addition to programming this register field, it is necessary to 
program DFITMGO and DFITMG1 to control the read and write 
latencies 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile: true 
Programming Mode: Quasi-dynamic Group 1, Group 2, Group 4 
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rd2wr 

DDR4: RL + BL/2 + 1 + WR_PREAMBLE - WL 

DDR5: CL - CWL + BL/2 + 2 - (Read DQS offset) + 

(RD_POSTAMBLE-0.5) + WR_PREAMBLE 

LPDDR4(DQ ODT is Disabled): RL + BL/2 + RU(tDQSCKmax/tCk) 

+ WR_PREAMBLE + RD_POSTAMBLE - WL 

LPDDR4(DQ ODT is Enabled) : RL + BL/2 + RU(tDQSCKmax/tCk) 

+ RD_POSTAMBLE - ODTLon - RD(tODTon(min)/tCK) + 1 

LPDDR5 (BG mode && DQ ODT is Disabled): RL + BL/n_max + 

RU(tWCKDQO(max)/tCK) - WL 

LPDDR5 (BG mode && DQ ODT is Enabled) : RL + BL/n_max.+ 

RU(tWCKDQO(max)/tCK) + RD(tRPST/tCK) - ODTLon - 

RD(tODTon(min)/tCK) + 1 

LPDDR5 (16B mode && DQ ODT is Disabled): Rk + BL/n + 

RU(tWCKDQO(max)/tCK) - WL 

LPDDR5 (16B mode && DQ ODT is Enabled) »R&.+ BL/n + 

RU(tWCKDQO(max)/tCK) + RD(tRPST/tCK)‘- ODTkon - 

RD(tODTon(min)/tCK) + 1 

Minimum time from read command‘to write command. Include 

time for bus turnaround and all per-bank, per-rank, and global 

constraints. 

Please see the relevant PHY databookefor details of what must be 
£58: RW, OXO8 included here. 

Where: 

WL = write latency 

BL = burst length. Thistmust match the value programmed in the 

BL bit of the mode register to the SDRAM 

RL = read latency = CAS latency 

WR_PREAMBLE = 1 (2tCK write preamble), 2 (2tCK write 

preamble). 

RD_POSTAMBLE = 0.5 (0.5tCK read postamble), 1.5 (1.5tCK read 

postamble). 

Aften,PHY has completed training the value programmed may 

need to, be increased. Refer to relevant PHY documentation. 

For LPDDR4, if derating is enabled 

(DERATECTLO.derate_enable=1), derated tDQSCKmax must be 

used. 

Note that, depending on the PHY, if using LRDIMM, it may be 

necessary to adjust the value of this parameter to compensate 

for the extra cycle of latency through the LRDIMM. 

Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 
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wr2rd 
DDR4: CWL + PL + BL/2 + tWTR_L 
DDRS5: CWL + BL/2 + tWTR_L 
LPDDR4: WL + BL/2 + tWTR + 1 
LPDDR5(BG mode): WL + BL/n_max + RU(tWTR_L/tCK) 
LPDDR5(16B mode): WL + BL/n + RU(tWTR/tCkK) 
In DDR4, minimum time from write command to read command 
for same bank group. In others, minimum time from write 
command to read command. Includes time for bus turnaround, 
recovery times, and all per-bank, per-rank, and global 
constraints. 
Please see the relevant PHY databook for details of what must \be 
included here. 
Where: 
CWL = CAS write latency 
: WL = Write latency 

POS, RN 0x08 PL = Parity latency 
BL = burst length. This must match the value programmed in the 
BL bit of the mode register to the SDRAM 
tWTR_L = internal write to read command#delay for same bank 
group. This comes directly from the SDRAM specification. 
tWTR = internal write to read command delay. This comes 
directly from the SDRAM specification. 
After PHY has completed training,the value programmed may 
need to be increased. Refer to relevant PHY documentation. 
Add one extra cycle foreLPDDR4 operation. 
WTR_L must be,increased by one if DDR4 2tCK write preamble is 
used. 
Unit: DRAM clock cycles. 
Value After Reset:;Oxd 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL_DRAMSET1TMG3..FREQ3 
Address: Operational Basey+ offset (Ox30000C) 


| Bit |Attr| Reset Value, 


PA escription 
: ReservedO 
doce Ox0Q0 Reserved Field: Yes 
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t_mr 
Time from MRW/MRS to valid command 
DDR4: Set this to the larger of (MOD + AL and tMRD. If C/A 
parity is enabled, (WOD_PAR(tMOD+PL) + AL and 
tMRD_PAR(tMOD+PL) and used instead. If CAL mode is enabled, 
tCAL must be added to the above. Note that if using 
RDIMM/LRDIMM, depending on the PHY, it may be necessary to 
adjust the value of this parameter to compensate for the extra 
cycle of latency applied to mode register writes by the 
: RDIMM/LRDIMM chip. Also note that if using LRDIMM, the 

22:16) RW 00X08 minimum value of this register is tMRD_L2. 
DDRS: Set this to the larger of tMRR, tMRW, tMRWPD, tMRD and 
tMPC_DELAY. 
LPDDR4:Set this to the larger of (MRR, tMRW, tMRWCKEL*and 
tMRD. 
LPDDR5:Set this to the larger of (MRR, t¥RWytMRWPD and tMRD. 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 2, 


rd2mr 
Time from Read to MRW/MRR command. 
LPDDR4: RL + BL/2 + RU(tDQSCKmax/tCK) + RD(tRPST) + 
max(RU(7.5ns/tCK),8nCK) #,nRTP - 8 
; LPDDRS5: RL + RU(tWCKDQO(max)/tCK)) + BL/n_max + 
meant ovieal (ea MAX[RU(7.5ns/tCK),4NGK] + nRBTP 
Unit: DRAM clock»cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 
wr2mr 
Time from Write to MRW/MRR command. 
LPDDR4:,\WL + 1 + BL/2 + max(RU(7.5ns/tCK),8nCK) + nWR 
rw loxo4 LPBDR5: WL + BL/n_max + MAX[RU(7.5ns/tCK),4nCK] + nWR 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETITMG4 FREQ3 
Address: Operational Base + offset (0x300010 


| Bit_|Attr| Reset Value 


t_rcd 
tRCD - tAL: Minimum time from activate to read or write 
command to same bank. 
Note: 
: For DDRS, it is recommended to set this value as multiple of 
Shea RW OXES MEMC_FREQ_RATIO to improve the performance. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


; Reserved2 
ee Reserved Field: Yes 
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t_ccd 
This is the minimum time between two reads or two writes. 
DDR4: tCCD_L 
LPDDR4: tCCD 
LPDDRS: BL/n 
21:16;RW |0x04 Don't Care for DDR5 (see DRAMSET1TMG26.t_ccd_r/t_ccd_w in 
DDRS). 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


F Reservedi 
ai Reserved Field:Yes 


t_rrd 
For DDR4/DDR5/LPDDR5(BG mode): Minimum time between 
activates from bank "a" to bank "b" for samesbank group. 
For LPDDR4/LPDDR5(16B mode): Minimum time between 
activates from bank "a" to bank "b". 
DDR4/5: tRRD_L 
13:8 |RW |0x04 LPDDR4: RU(tRRD/tCK) 
LPDDR5(BG mode): RU(tRRD.L/tCK) 
LPDDR5(16B mode): RU(tRRD/tCK) 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


ReservedO 


t_rp 
tRP: Minimum time from single-bank precharge to activate of 
same bank, 
t_rp must be set to RoundUp(tRP/tCk). 
Be | OxG? UnitDRAM/clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETi1TMG5 FREQ3 
Address: Operational’Base + offset (0x300014 


Petre Reset Value 


ye? —_ifeserveds 
Bt: 31:30] aw Oxo Reserved Field:Yes 


t_cksrx 

This is the time before Self Refresh Exit that CK is maintained as 
a valid clock before issuing SRX. Specifies the clock stable time 
before SRX. 

Recommended settings: 


LPDDR4: tCKCKEH 
29:24)RW |0x05 LPDDR5: tCKCSH 


DDR4: tCKSRX 

DDRS5: tCKSRX 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, Group 4 
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i fw oo eee 


Reserved2 
23. aw GeO pees Field: Yes 


t_cksre 
This is the time after Self Refresh Down Entry/Power Down Entry 
that CK is maintained as a valid clock. Specifies the clock disable 
delay after SRE/PDE. 
Recommended settings: 
LPDDR4: tCKELCK 
LPDDR5: tCSLCK 
22:16|}RW |0x05 DDR4: tCKSRE (+ PL(parity latency)(*)) 
DDR5: tCKLCS 
(*)Only if CRCPARCTL1.caparity_disable_before_sr=0,,this 
register must be increased by PL. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


ei ear Oh 05> aan 1 


t_ fesenedreves SY 
Minimum CKE low width for Self refresh or Self refresh power 
down entry to exit timing in memory clock cycles. 
Recommended settings: 
LPDDR4: max(tCKE, tSR) 
LPDDR5: tSR 
DDR4: tCKESR (+ PL(parity latency)(*)) 
Bo RV EXO DDRS5: Don't care 
(*)Only if CREPARCTL1eaparity_disable_before_sr=O, this 
register must be increased by PL. 
Unit: DRAM clockicycles. 
Value After Reset: 0x4 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


Paves 


fesenearcttes 
Delay time between PDE and PDX. 
LPDDR4: tCKE 
LPDDRS5: tCSPD 
DDR4: tPD (+ PL(parity latency)(*)) 
DDRS5: Don't care 
3:0 |RYUAOS (*)Only if CRCPARCTL1.caparity_disable_before_sr=0, this 
register must be increased by PL. 
Unit: DRAM clock cycles. 
Value After Reset:0x3 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETITMG6 FREQ3 
Address: Operational Base + offset (0x300018 


| Bit_|Attr| Reset Value 


: ReservedO 
oxiennoge Reserved Field: Yes 


Copyright 2022 © Rockchip Electronics Co., Ltd. 266 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ciéeescription 


t_ckcsx 
This is the time before Clock Stop Exit that CK is maintained as a 
valid clock before issuing Clock Stop Exit. Specifies the clock 
stable time before next command after Clock Stop Exit. 
Recommended settings: 

5:0 |RW |0x05 LPDDR4/5: tXP + 2 
This is only present for designs supporting LPDDR devices. 
Unit: DRAM clock cycles. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL_ DRAMSETITMG7 FREQ3 
Address: Operational Base + offset (0x30001C) 


Pear Reset Value 


}oxo000000 _|Reservedd 
31:4 fawe }0x0000000 Reserved Field: Yes 


t_csh 

CS High Pulse width at PDX 

LPDDRS5: tCSH 

Unit: DRAM clock cycles. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DRAMSETITMG8 FREQ3 
Address: Operational Base + offset (0x300020 


Perens Reset Value 


loxoocoo ~—feservedt NF si‘isiszdCY 
Sli 31:15| Rw | 0x00000, ReeevedriedWA Field: Yes 


t_xs_dllax32 

tXSDLL:, Exit Self Refresh to commands requiring a locked DLL. 
Note:,Usedonly for DDR4 and DDR5 SDRAMs. 

Unit; Multiples of 32 DRAM clock cycles. 

14:8 IrRw |ox44 Please-refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 

Value After Reset:0x44 
Volatile:true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


at 


t_xs_ reseedetves 
tXS: Exit Self Refresh to commands not requiring a locked DLL. 
Note: Used only for DDR4 and DDR5 SDRAMs. 
Unit: Multiples of 32 DRAM clock cycles. 

rw lox05 Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x5 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, 


DDRCTL DRAMSETI1TMG9 FREQ3 
Address: Operational Base + offset (0x300024) 
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puaifew fowoo (Se 


Reservedi 
31: 31:21] Rw | 0x000 Reserved Field: Yes 


t_ccd_s 

tCCD_S: This is the minimum time between two reads or two 

writes for different bank group. For bank switching (from bank 

"a" to bank "b"), the minimum time is this value + 1. 

Note: This register field is only applicable for designs supporting 
20d RW: 10x08 DDR4/LPDDR5 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, 


: ReservedO 
pps Reserved Field: Yes 


t_rrd_s 

tRRD_S: Minimum time between activates from bank "a" to bank 

"b" for different bank group. 

Note: This register field is only applicable for designs supporting 
13:8 |RW |0x04 DDR4/DDR5/LPDDR5 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, 


wr2rd_s 

Minimum time from write command to read command for 

different bank groups Includes time for bus turnaround, recovery 

times, and all per-bank, per-rank, and global constraints. 

Applicable only in designs configured to support DDR SDRAM 

memories or LPDDR5 SDRAM memories. 

DDR4/DDR5 designs: 

CWL + Plet BL/2 + tWTR_S 

Minimum time from write command to read command for 

different bank group. Includes time for bus turnaround, recovery 

times, and all per-bank, per-rank, and global constraints. 

Where: 

CWL = CAS write latency 

Pk = Parity latency 

BL = burst length. This must match the value programmed in the 
RW |OxOd BL bit of the mode register to the SDRAM 

tWTR_S = internal write to read command delay for different 

bank group. This comes directly from the SDRAM specification. 

WTR_S must be increased by one if DDR4 2tCK write preamble is 

used. 

LPDDRS5 designs: 

WL + BL/n_min +RU(tWTR_S/tCK) 

Where: 

WL = Write Latency 

BL/n_min = Effective Burst Length 

tWTR_S = internal write to read command delay for different 

bank group. 

Unit: DRAM clock cycles. 

Value After Reset:0xd 

Volatile:true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL_ DRAMSETi1TMG12_ FREQ3 
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Address: Operational Base + offset (0x300030 


petty Reset Value 


loxooo «Reserved 
oe 31:29] Rw | oxo00 Reserved Field: Yes 


t_cmdcke 
tCMDCKE: Delay from valid command to PDE 
LPDDR4: max(tESCKE, tCMDCKE) 
LPDDR5: max(tESPD, tCMDPD) 
PAAR Oxe Unit: DRAM clock cycles. 
Value After Reset:0x2 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


. ReservedO 
Ones Reserved Field: Yes 


DDRCTL_DRAMSET1ITMG1i3_ FREQ3 
Address: Operational Base + offset (0x300034) 


ioe 


Co ee ghey 
31 few | oxo Pee Field:Yes 


odtloff 

LPDDR4: ODTLoff: This is theslatency from CAS-2 command to 

ODToff reference. 

Note: This register field is only applicable for designs supporting 
30:24)RW |Oxic LPDDR4 SDRAM memories. 

Unit: DRAM clock cycles. 

Value After Reset:0xdc 

Volatile: true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


oi i ~ | 1 


Resereg tts? 
This isthe minimum time from write or masked write to masked 
write command for same bank. 
LPDDR4; tC€CDMW 
LPDDR5(BG mode): 4*BL/n_max 
, LPDDR5(16B mode): 4*BL/n 

Se LON Ee Note: This register field is only applicable for designs supporting 
LPDDR4/LPDDR5 SDRAM memories. 
Unit: DRAM clock cycles. 
Value After Reset:0x20 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 
Reserved0 


t_ppd 
LPDDR4/5 and DDR5: tPPD: This is the minimum time from 
precharge to precharge command. 
Rw lox4 Note: This register is not applicable for DDR4 SDRAM memories. 
Unit: DRAM clock cycles. 
Value After Reset:0x4 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, 


DDRCTL DRAMSET1TMG14 FREQ3 
Address: Operational Base + offset (0x300038) 
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pasfew ooo (ee 


Reserved1 
as 31:25| Rw | joxoo ———fReserved Field: Yes 


t_osco 
tosco: Minimum time from DQS Oscillator stop to Mode register 
readout. 
LPDDR4 : max(40ns,8nck) 
24:16}RW |0x008 LPDDR5A: tOSCODQI=tOSCODQO=max(40ns,8nck) 
Unit: DRAM clock cycles. 
Value After Reset:0x8 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


Ree OS | 


Resenedhadites xsr 
tXSR: Exit Self Refresh to any command. 
The value Oxfff is illegal for this register field, 
11:0 |RW |Ox0a0 Unit: DRAM clock cycles. 
Value After Reset:0xa0 
Volatile: true 
Programming Mode: Quasi-dynamicsGroup 2, Group 4 


DDRCTL DRAMSET1ITMG23 FREQ3 
Address: Operational Base + offset (Ox30005C 


i Reset Value 


loxoo —‘fReservedt ves = ttsti—sSCS 
31: 31:24] Rw | 0x00 Re RN Field:Yes 


t_xsr_dsm_x1024 

Delay from Deep Sleep Mode Exit to SRX. 

Unit: Multiples of 1024 DRAM clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 
Ze Le RN Ox0e start of “Register Descriptions" chapter for details on how to 

program this register field. 

Value,After-Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


Motes CC—ts~—“—sCS*S~—~sSSCS 


Ressreometes 

Minimum interval between Deep Sleep Mode Entry and Exit. 
11:0 |RW |0x000 Unit: DRAM clock cycles. 

Value After Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


DDRCTL DRAMSET1ITMG24 FREQ3 
AddressiQperational Base + offset (0x300060) 


| Bit |Attr| Reset Value 


: ReservedO 
ele? Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


bank_org 
Select Bank/ Bank group organization: 
00: 4 Banks/ 4 Bank groups 
01: 8 Banks (Reserved) 
25:24|RW |0x0 10: 16 Banks 
11: Reserved 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


rd2wr_s 
Minimum time from read command to write command for 
different bank group. 
Includes time for bus turnaround, recovery times and all per- 
bank, per-rank and global constraints. 
LPDDR5(DQ ODT is disabled): RL + BL/n_min + 
: RU(tWCKDQO(max)/tCK) - WL 

ZOE OR HOXOE LPDDR5(DQ ODT is enabled): RL + BL/n_min.+ 
RU(tWCKDQO(max)/tCK) + RD(tRPST/tGK))- ODTLon - 
RD(tODTon(min)/tCK) 
Unit: DRAM clock cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


max_rd_sync 
Minimum time from read command to WCK2CK sync OFF. 
RL + BL/n_max + RU(ERPST/tCk) 
15:8 |RW |OxOf Unit: DRAM clock»cycles. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, ; 
max_wrssync 
Minimum time from write command to WCK2CK sync OFF. 
WL +.BL/n_anax 
7:0 |RW |OxOf Unit: DRAMsclock cycles. 
Value,After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


DDRCTL DRAMSET1ITMG25 FREQ3 
Address: Operational Base + offset (0x300064 


Penh ¢ Reset Value 


joxpooo —_—feserved0 
31: 31:19] rw | ox0000 Reserved Field: Yes 


Ipddr4_diff_bank_rwa2pre 
Set the timing constraint between different bank 
RD/WR/MWR/ACT and PRE in LPDDR4. 


LPDDR4 JESD209-4A requires 4 cycles 

LPDDR4 JESD209-4B requires 2 cycles 

Value of 1, 3, 5, 6, and 7 are illegal. 

Don't care for LPDDRS. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


18:16/RW {0x0 
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wra2pre 
Time between write with AP and precharge to same bank. 
LPDDR4: WL + BL/2 + nWR + 1 
LPDDR5: WL + BL/n_min + nWR + 1 

i DDR4: WL + BL/2 + WR 

BOS, [RY | OX08 Don't care for DDRS. 

Unit: DRAM clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 


rda2pre 
Time between read with AP and precharge to same bank. 
LPDDR4: nRTP 
LPDDRS5: BL/n_min + nRBTP 
DDR4: RTP 
A “RN: 0x00 Don't care for DDRS. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic,Group 1, Group 2, Group 4 


DDRCTL DRAMSET1ITMG30 FREQ3 
Address: Operational Base + offset (0x300078 


igs Reset Value 


exon: ~ peeene 
3: 31:24] Rw | x00 Reserved Field:Yes 


mrr2mrw 
MRR to MRW delay 
Unit: DRAM clock cycles. 
2OTEC RW 0X08 Value After Reset:0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, Group 4 
mrr2wr 
MRR. to WR delay 
; Unit: DRAM clock cycles. 
15:8) /RW./0x00 Value After Reset:0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 2, 
mrr2rd 
MRR to RD delay 
Unit: DRAM clock cycles. 
RYF TICS Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 2, Group 4 


DDRCTL_INITMRO FREQ3 
Address: Operational Base + offset (0x300500) 


| Bit |Attr| Reset Value, 


Po eseription 
mr 
DDR4: Value loaded into MRO register. 
DDRS5: Don't care 
31:16}RW |0x0000 LPDDR4: Value to write to MR1 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 
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emr 
DDR4: Value to write to MR1 register Set bit 7 to 0. 
DDRS5: Don't care 
15:0 |RW |0x0510 LPDDR4 - Value to write to MR2 register 
Value After Reset:0x510 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


DDRCTL_INITMR1 FREQ3 
Address: Operational Base + offset (0x300504) 


| Bit |Attr| Reset Value, 


Po eseription 
emr2 
DDR4: Value to write to MR2 register 
DDRS5: Don't care 
31:16}RW |0x0000 LPDDR4: Value to write to MR3 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 
emr3 
DDR4: Value to write to MR3 register 
DDRS5: Don't care 
15:0 |RW |0x0000 LPDDR4: Value to write to MR13 register 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL INITMR2 FREQ3 
Address: Operational Base + offset (0x300508 


| Bit_|Attr| Reset Value 


mr4 

DDR4: Value to be loaded into SDRAM MR4 registers. 

DDR5: Don't care 

LPDDR4: Value to be loaded into SDRAM MR11 registers (not 
31:16)RW |0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, 


mr5 

DDR4: Value to be loaded into SDRAM MR5 registers. 

DDRS5: Don't care 

LPDDR4: Value to be loaded into SDRAM MR12 registers (not 
15:0 |/RW \}0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL INITMR3 FREQ3 
Address: Operational Base + offset (0x30050C) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


mr22 

LPDDR4 Value to be loaded into SDRAM MR22 registers (not 

applicable for initialization, but this is used when HWFFC is 
31:16}RW |0x0000 performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 


mr6 

DDR4 Value to be loaded into SDRAM MR6 registers. 

DDR5: Don't care 

LPDDR4 Value to be loaded into SDRAM MR14 registers (not 
15:0 |RW |/0x0000 applicable for initialization, but this is used when HWFFC is 

performed). 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Quasi-dynamic Group 4 


DDRCTL DFITMGO FREQ3 
Address: Operational Base + offset (0x300580) 


Perr Reset Value 


Reserved3 
a 31:29] Rw | Oc eens Field: Yes 


dfi_t_ctrl_delay 

Specifies the number of DFI clockcycles after an assertion or de- 

assertion of the DFI control signals that the control signals at the 

PHY-DRAM interface reflect the assertion or de-assertion. If the 

DRAM clock andthe memory clock are not phase-aligned, this 

timing parameter must be rounded up to the next integer value. 
28:24|RW |0x07 Note that if using RDIMM/LRDIMM, it is necessary to increment 

this parameter by RDIMM's/LRDIMM's extra cycle of latency in 

terms of ;DFI clock. 

Unit: DFI clock cycles. 

Value, AftersReset: 0x7 

Volatilestrue 

Programming Mode: Quasi-dynamic Group 4 


Reserved2 


dfi_t_rddata_en 

Time from the assertion of a read command on the DFI interface 

to the assertion of the dfi_rddata_en signal. 

Refer to PHY specification for correct value. 

This corresponds to the DFI parameter trddata_en. Note that, 

depending on the PHY, if using RDIMM/LRDIMM, it may be 
22216|}RW_|0x02 necessary to use the adjusted value of CL in the calculation of 

trddata_en. This is to compensate for the extra cycle(s) of 

latency through the RDIMM/LRDIMM. 

Unit: DRAM data clock cycles. 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 


Reserved 1 
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dfi_tphy_wrdata 

Specifies the number of clock cycles between when 

dfi_wrdata_en is asserted to when the associated write data is 

driven on the dfi_wrdata signal. This corresponds to the DFI 
. timing parameter tphy_wrdata. Refer to PHY specification for 

BSS | RY OXOE correct value. Note, max supported value is 8. 

Unit: DRAM data clock cycles. 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 4 


: ReservedO 


dfi_tphy_wrlat 

Write latency 

Number of clocks from the write command to write data enable 

(dfi_wrdata_en). This corresponds to the DFItiming parameter 

tphy_wrlat. 

Refer to PHY specification for correct value.Note,that, depending 

on the PHY, if using RDIMM/LRDIMM), it may be necessary to use 
5:0 |RW |0x02 the adjusted value of CL in the calculation of tohy_wrlat. This is 

to compensate for the extra cycle(s) of latency through the 

RDIMM/LRDIMM. 

For LPDDR4, dfi_tphy_wrlat>60 is not supported. 

Unit: DRAM data clock cycles; 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DFITMGi FREQ3 
Address: Operational Base + offset (0x300584) 


Perr Reset Value 


Reserved2 
31: 31:21] Rw | 0x000 Reserved Field: Yes 


dfixt_wrdata_delay 
Specifies the number of DFI clock cycles between when the 
dfi,wrdata_en signal is asserted and when the corresponding 
write data transfer is completed on the DRAM bus. 
This corresponds to the DFI timing parameter twrdata_delay. 
For LPDDRS, this should be set to "twck_delay + BL/n_max - 
BL/n_min" instead of twrdata_delay. twck_delay specifies the 
time from dfi_wck_en deassertion to when WCK transfer 
completes on the DRAM bus and is defined by the PHY 

207 TAARVA | Onp0 Refer to PHY specification for correct value. 
When TMGCFG.frequency_ratio is set to 0(1:2 Mode), divided the 
value by 2 and round it up to the next integer value. 
When TMGCFG.frequency_ratio is set to 1(1:4 Mode), divided the 
value by 4 and round it up to the next integer value. 
Unit: DFI clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 4 


‘ Reservedi 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_t_dram_clk_disable 

Specifies the number of DFI clock cycles from the assertion of the 

dfi_dram_clk_disable signal on the DFI until the clock to the 

DRAM memory devices, at the PHY-DRAM boundary, maintains a 

low value. If the DRAM clock and the memory clock are not phase 
12:8 |RW |0x04 aligned, this timing parameter must be rounded up to the next 

integer value. 

Unit: DFI clock cycles. 

Value After Reset:0x4 

Volatile: true 

Programming Mode:Quasi-dynamic Group 4 


: ReservedO 


dfi_t_dram_clk_enable 

Specifies the number of DFI clock cycles from the de-assertion of 

the dfi_dram_clk_disable signal on the DFI untiltthe first valid 

rising edge of the clock to the DRAM memory,devices, at the PHY- 

DRAM boundary. If the DRAM clock and the memory clock are not 
4:0 |RW |0x04 phase aligned, this timing parameter.must be rounded up to the 

next integer value. 

Unit: DFI clock cycles. 

Value After Reset:0x4 

Volatile:true 

Programming Mode: Quasisdynamic Group 4 


DDRCTL_DFITMG2_ FREQ3 
Address: Operational Base + offset (0x300588) 


aiaew foo RN 


loxooo Ss Reseved® NSF sss 
ol: 31:22] Rw | ox000 ener sd Field: Yes 


dfi_twckgdelay 
Number.of DFI PHY clock cycles from dfi_wck_en is de-asserted 
to when the WCK transfer completes on th DRAM bus. 
Refer to,PHY. specification for correct value. 
2h TCI RW 0x00 Unit: ‘DFI PHY clock cycles. 
Value After Reset:0x0 
Volatile: true 
Programming Mode: Quasi-dynamic Group 


Reservedi 


dfi_tphy_ rdcslat 

Number of DFI PHY clock cycles between when a read command 

is sent on the DFI control interface 

and when the associated dfi_rddata_cs signal is asserted. This 

corresponds to the DFI timing parameter tphy_rdcslat. 
LESS: OX0Z Refer to PHY specification for correct value. 

Unit: DRAM data clock cycles. 

Value After Reset:0x2 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


Pera 
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dfi_tphy_wrcslat 
Number of DFI PHY clock cycles between when a write command 
is sent on the DFI control interface and when the associated 
dfi_wrdata_cs signal is asserted. This corresponds to the DFI 
timing parameter tphy_wrcslat. 

Relea Refer to PHY specification for correct value. 
Unit: DRAM data clock cycles. 
Value After Reset:0x2 
Volatile: true 
Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DFITMG4 FREQ3 
Address: Operational Base + offset (0x300590 


| Bit_|Attr| Reset Value 


dfi_twck_en_rd 

WCK Enable Read Timing. Defines the timing,from the CAS- 

WS_RD command to driving of the dfi_wck_en=ENABLED. 
31:24;RW Unit: WCK cycles 

Value After Reset:0x0 

Volatile:true 

Programming Mode: Quasi-dynamic Group 1, Group 4 


dfi_twck_en_wr 

WCK Enable Read Timing. Defines the timing from the CAS- 

WS_WR command to driving of the dfi_wck_en=ENABLED. 
23:16;}RW |0x00 Unit: WCK cycles 

Value After Reset:0x0 

Volatile:true 

Programming /Mode:Quasi-dynamic Group 1, 


dfi_twck_en_fs 
WCK Enable Fast Sync Timing. Defines the timing from the CAS- 
. WS_FS command to driving of the dfi_wck_en=ENABLED. 
doe: RA Ox0e Unit: WCK cycles 
Value, After-Reset: 0x0 
Prog ing Mode: Quasi-dynamic Group 1, Group 


dfi_tweck_dis 

WCK Off Timing. 

Defines the timing from the last command opportunity to the 

deassertion of dfi_wck_en and dfi_wck_toggle_en assuming that 
0x00 no command is being sent. 

Unit: WCK cycles 

Value After Reset:0x0 

Volatile: true 

Programming Mode: Quasi-dynamic Group 1, Group 4 


DDRCTL DFITMG5 FREQ3 
Address: Operational Base + offset (0x300594) 
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dfi_twck_fast_toggle 

Defines the number of clock cycles between the dfi_wck_signal 

being driven to TOGGLE to when the dfi_wck_signal is driven to 

FAST_TOGGLE. 

This timing is only applicable when the WCK transitions from the 
31:24)RW slow to fast toggle. Otherwise, this timing parameter must be set 

to 0x0. 

Unit: WCK cycles 

Value After Reset:0x0 


Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 


dfi_twck_toggle 
WCK Toggle Enable Timing. Defines the timing from.dfi_wck en 
assertion to dfi_wck_toggle_en assertion. 
23:16|}RW |0x00 Unit: WCK cycles 
Value After Reset:0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 1) 


dfi_twck_toggle_cs 
Defines the number of clock cycles between a read or write 
command to when the dfi_wck cs Signal must be stable. 
15:8 |RW /|0x00 Unit: WCK cycles 
Value After Reset:0x0 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 4 
dfi_twck_toggle_post 
Defines the number of clock cycles after a read or write command 
data burst completion during which the WCK must remain in the 
: current toggle state. 
70. TRANS /OKO0 Unit: WCK cycles 
Value After Reset: 0x0 
Volatile:true 
Programming Mode:Quasi-dynamic Group 1, Group 4 


DDRCTL DFIUPDTMG1 FREQ3 
Address: Operational Base + offset (Ox3005AC) 


Peay Reset Value 


loxOON fone eserves 
31: 31:24] Rw | 0x00. Reserved Field:Yes 


dfi_t_ctrlupd_interval_min_x1024 

This is the minimum amount of time between DDRCTL initiated 

DFI update requests (which is executed whenever the DDRCTL is 

idle). Set this number higher to reduce the frequency of update 

requests, which can have a small impact on the latency of the 

first read request when the DDRCTL is idle. Minimum allowed 
23:16;RW |Ox01 value for this field is 1. 

Unit: Multiples of 1024 DFI clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x1 

Programming Mode:Static 


: ReservedO 
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dfi_t_ctrlupd_interval_max_x1024 
This is the maximum amount of time between DDRCTL initiated 
DFI update requests. This timer resets with each update request; 
when the timer expires dfi_ctrlupd_req is sent and traffic is 
blocked until the dfi_ctrlupd_ackx is received. PHY can use this 
idle time to recalibrate the delay lines to the DLLs. The DFI 
controller update is also used to reset PHY FIFO pointers in case 
of data capture errors. Updates are required to maintain 
calibration over PVT, but frequent updates may impact 

RW |Ox01 performance. Minimum allowed value for this field is 1. 
Note: Value programmed for 
DFIUPD1.dfi_t_ctrlupd_interval_max_x1024 must be greater than 
DFIUPD1.dfi_t_ctrlupd_interval_min_x1024. 
Unit: Multiples of 1024 DFI clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details onshow to 
program this register field. 
Value After Reset:0x1 
Programming Mode:Static 


DDRCTL_RFSHSET1TMGO FREQ3 
Address: Operational Base + offset (0x300600) 


| Bit |Attr|/ResetValue| —Cé@eScription = 


t_refi_xi_sel 

Specifies whether RFSHSET1TMGO.t_refi_x1_x32 and 

RFSHSET1TMGO.refreshato x1_x32 register values are x1 or x32. 

O - x32 registersvalues are used, 

1- x1 register values ‘are used. 

This applies only when per-bank refresh is enabled 

(RFSHMODO.per“bank_refresh=1); if per-bank refresh is not 

enabled,.<the x32 register values are used and this register field is 
31 RW {0x0 ignored. 

This“register field does not exist for configurations which do not 

support,_LPDDR4/5. For such configurations, the value of this 

register field can be assumed to be O, so that 

RFSHSET1TMGO.t_refi_x1_x32 and 

RFSHSET1TMGO.refresh_to_x1_x32 are interpreted as x32 

register fields 

Value After Reset:0x0 

Programming Mode:Dynamic - Refresh Related 


: Reserved2 
ope Reserved Field: Yes 
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refresh_margin 
Threshold value in number of DRAM clock cycles before the 
critical refresh or page timer expires. A critical refresh is to be 
issued before this threshold is reached. It is recommended that 
this not be changed from the default value, currently shown as 
Ox2. It must always be less than internally used t_refi/32. 
Note that internally used t_refi is equal to 

27:24|RW [0x2 RFSHSET1TMGO.t_refi_x1_x32 * 32 if 
RFSHSET1TMGO.t_refi_x1_sel = 0. If 
RFSHSET1TMGO.t_refi_x1_sel = 1, internally used t_refi is equal 
to RFSHSET1TMGO.t_refi_x1_x32. Note that, internally used 
t_refi may be divided by four if derating or TCR is enabled; 
Unit: Multiples of 32 DRAM clock cycles. 
Value After Reset:0x2 
Programming Mode:Dynamic - Refresh Related 


Re aavee NC 1 


Reserearisives _ to_x1 "x32 

If the refresh timer has expired at least once (i.e. >tREFI period 

elapses, and there are postponed refreshes), then a speculative 

refresh may be performed. A.speculative>refresh is a refresh 

performed at a time when refresh)would be useful. When there 

are no transactions pending inthe CAM for a period of time 

determined by this RFSHSETITMGO.refresh_to_x1_x32 and the 

refresh timer has expired at least once since the last refresh, 

then a speculative refresh is,performed. Speculative refreshes 

continues successively until there are no refreshes pending or 

until new reads or writes are issued to the DDRCTL. 

This is also used for non speculative refresh when LPDDR per- 

bank refresh (REFpb) or DDR5 same-bank refresh (REFsb) is 

enabled..dthe controller observes the period of time determined 
21:16;RW |0x10 by thisefor each bank, and a priority of bank address is 

determined. 

For.non-DDR5, this should be programmed to tREFI based value 

in controller's current refresh mode. 

For DDR5, this should be always programmed to tREFI1 based 

value even in FGR mode. The controller calculates this according 

to current refresh mode. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles or multiples of 32 DRAM clock cycles, 

depending on RFSHSET1TMGO.t_refi_x1_sel. 

Value After Reset:0x10 

Programming Mode:Dynamic - Refresh Related 


a a an 
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t_refi_x1_x32 

Average time interval between refreshes per rank (Specification: 

7.8us for DDR4, 3.9us for DDR5. See JEDEC specification for 

LPDDR4). 

set this register to RoundDown(tREFI/tCk) 

if RFSHSET1TMGO.t_refi_xi_sel = 0, divide the above result by 

32 and round down. 

For LPDDR controller: 

if using all-bank refreshes (RFSHMODO.per_bank_refresh = 0), 

use tREFlab in the above calculations 

if using per-bank refreshes (RFSHMODO.per_bank_refresh =,1), 

use tREFIpb in the above calculations 

For DDR controller, tREFI value is different depending on FGR 

mode. 

In DDR4 mode, if using FGR 1x mode (RFSHMOD}?2.fgr_mode = 

000), use tREFI1 in the above calculations 

In DDR4 mode, if using FGR 2x mode (RFSHMOD1»fgr_mode = 

001), use tREFI2 in the above calculations 

In DDR4 mode, if using FGR 4x mode (RFSHMOD1.fgr_mode = 

010), use tREFI4 in the above calculations 

In DDR5 mode, always use tREFI1 in thepabove calculations 
11:0 |RW |0x062 Note that: 

RFSHSET1TMGO.t_refi_x1_x32,must be greater than Ox1. 

if RFSHSETITMGO.t_refi_x14sel == 1, 

RFSHSET1TMGO.t_refi_x1_x32)must be greater than 

RFSHSET1TMG1.t_rfesmin 

if RFSHSET1TMGO.t_refi_x1_sel == 0, 

RFSHSET1TMGO.t_refimx1_x32 * 32 must be greater than 

RFSHSET1TMG1.t_rfc) min 

In non-DDR4 or DDR4 Fixed 1x mode: 

RFSHSET1ITMGO.t_refi_x1_x32 must be less than or equal to 

OxFFE. 

In DDR4\Fixed 2x mode: RFSHSET1TMGO.t_refi_x1_x32 must be 

less than onequal to 0x7FF. 

In DDR4 Fixed 4x mode: RFSHSET1TMGO.t_refi_x1_x32 must be 

less than or equal to Ox3FF. 

Unit: DRAM clock cycles or multiples of 32 DRAM clock cycles, 

depending on RFSHSET1TMGO.t_refi_x1_sel. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x62 

Programming Mode:Dynamic - Refresh Related 


DDRCTL_RFSHSET1ITMG1 FREQ3 
Address: Operational Base + offset (0x300604) 


| Bit |Attr|/ResetValue| Ci eescription 


F ReservedO 
31:12|RW [ox00000 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


t_rfc_min 
tRFC (min): Minimum time from refresh to refresh or activate. 
t_rfc_min must be set to RoundUp(tRFCmin/tCk). 
In LPDDR controller: 
if using all-bank refreshes, the tRFCmin value in the above 
equations is equal to tRFCab 
if using per-bank refreshes, the tRFCmin value in the above 
equations is equal to tRFCpb 

pie De [RIOAOES In DDR4/DDR5 mode, the tRFCmin value in the above equations 
is different depending on the refresh mode (fixed 1X,2X,4X) and 
the device density. The user must program the appropriate value 
from the spec based on the 'fgr_mode' and the device density 
that is used. 
Unit: DRAM clock cycles. 
Value After Reset:0x8c 
Programming Mode:Dynamic - Refresh Related 


DDRCTL RFSHSETITMG2 FREQ3 
Address: Operational Base + offset (0x300608 


| Bit _|Attr| Reset Value 


t_pbr2act 
Time from REFpb to activate command to different bank than 
; REFpb. 
BL ee TRVL OARE LPDDRS: tpbr2act 
Value After Reset:0x8c 
Programming Mode:Dynamic - Refresh Related 


t_pbr2pbr 

LPDDR4: tpbR2pbR 

Per-bank Refresh to Per-bank refresh different bank Time. 

Program this to RoundUp(tpbR2pbR/tCk). 

The tpbR2pbR value in the above equations is different depending 
23:16|RW |0x8c on thecdevice density. The user must program the appropriate 

value,from.the spec. 

Register. is valid only in LPDDR4 per bank refresh mode 

(RFSHMODO.per_bank_refresh == 1). 

Value After Reset:0x8c 

Programming Mode:Dynamic - Refresh Related 


bt 
Oxo bt Field: Yes 


DDRCTL_RFSHSET1TMG4_ FREQ3 
Address: Operational Base + offset (0x300610) 


| Bit’ |Attr| Reset Value, 


fp —i—“‘é‘é(#éOScription 
‘ Reservedi 
31 Reserved Field: Yes 
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| Bit |Attr|ResetValue| Ci@eescription 


refresh_timeri_start_value_x32 
Refresh timer start for rank 1 (only present in multi-rank 
configurations). This is useful in staggering the refreshes to 
multiple ranks to help traffic to proceed. This is explained in 
Refresh Controls section of architecture chapter. 
FOR PERFORMANCE ONLY. 

27 LOI RW |} Ox008 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x0 
Programming Mode:Dynamic - Refresh Related 


ae ne: < o 2a 


Resenedredtes NS ~ timer0. start_value_x32 
Refresh timer start for rank 0 (only present in multi-rank 
configurations). This is useful in staggering the refreshes to 
multiple ranks to help traffic to proceedwThis is\explained in 
Refresh Controls section of architecture chapter. 
FOR PERFORMANCE ONLY. 

BeOS RW /OK000 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from."Notes on Timing Registers" at the 
start of "Register Descriptions"»chapter for details on how to 
program this register field: 
Value After Reset:0x0 
Programming Mode:Dynamic - Refresh Related 


DDRCTL ZQSETI1TMGO FREQ3 
Address: Operational Base + offset (0Ox300800 


ret Reset Value 


loxoo —_—fReservegs 
Bt; 31:26| pw | oxo0 Reserved Field:Yes 


t_zq shortgnop 

tZQCS for DD4, tZQLAT for DDR5/LPDDR4/LPDDR5: Number of 

DRAM)» clock cycles of NOP required after a ZQCS (ZQ calibration 
25:16]RW |0x040 short)/MPC(ZQ Latch) command is issued to SDRAM. 

Unit: DRAM clock cycles. 

Value After Reset:0x40 

Programming Mode:Static 


; ReservedO 


t_zq_long_ nop 

tZQoper for DDR4, tZQCAL for DDR5/LPDDR4/LPDDR5: Number 

of DRAM clock cycles of NOP required after a ZQCL (ZQ 

calibration long)/MPC(ZQ Start) command is issued to SDRAM. If 
13:0 |RW |/0x0200 using LPDDRS, this register needs to be programmed to tZQCAL 

+ 10 cycles. 

Unit: DRAM clock cycles. 

Value After Reset:0x200 

Programming Mode:Static 


DDRCTL_ ZQSETITMG1 FREQ3 
Address: Operational Base + offset (0x300804) 
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pisoew foo eR 


ReservedO 
on 31:39] Rw | oe deen Field:Yes 


t_zq_reset_nop 

tZQReset: Number of DRAM clock cycles of NOP required after a 

ZQReset (ZQ calibration Reset) command is issued to SDRAM. 
aa a eae Unit: DRAM clock cycles. 

Value After Reset:0x20 

Programming Mode:Static 


t_zq_short_interval_x1024 
Average interval to wait between automatically issuing ZQCS (ZQ 
calibration short)/MPC(ZQ calibration) commands to 
DDR4/LPDDR4 devices. 
Meaningless, if ZQCTLO.dis_auto_zq=1. 

19:0 |RW |0x00100 Unit: Multiples of 1024 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on*how to 
program this register field. 
Value After Reset:0x100 
Programming Mode:Static 


DDRCTL DQSOSCCTLO FREQ3 
Address: Operational Base + offset (Ox300A80 


staan foxoooo Re 


joxoooo «Reserved? 
31: 31:16 Rw | 0x0000 | Reserved Field: Yes 


dqsosc_interval 

DQS Oscillator interval, specifies the time between two DQS 

oscillator sequences. Minimum programmable value is 1. The 
15:4 |RW |0x007 value can be changed while DQSOSCCTLO.dqsosc_enable=0 

Unit: DFI clock cyéles 

Value After,Reset:0x7 

Prog ing Mode:Dynamic 


Reserved? 


dqsose_interval_unit 
DQS/WCK Oscillator Interval unit. Specifies the unit for counting 
DQS oscillator interval.The value can be changed while 
DQSOSCCTLO.dqsosc_enable=0 
2 RN OME 1: x2K DFI clock cycles 
0: x32K DFI clock cycles 
Value After Reset:0x0 
Programming Mode:Dynamic 


ReservedO 


dqsosc_enable 
DQS/WCK Oscillator Enable 
1: Enable DQS Oscillator 

po hl a 0: Disable DQS Oscillator 
Value After Reset:0x0 
Programming Mode:Dynamic 


DDRCTL_ DERATEINT FREQ3 


Address: Operational Base + offset (Ox300B00) 
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| Bit |Attr|ResetValue| Ci@eescription 


mr4_read_interval 
Interval between two MR4 reads, used to derate the timing 
parameters. 
This register must not be set to zero. 
oe. nue Oxpoeoveee Unit: DRAM clock cycles. 
Value After Reset:0x800000 
Volatile:true 
Programming Mode:Static 


DDRCTL_ DERATEVALO FREQ3 
Address: Operational Base + offset sae ae 


| Bit |Attr| Reset Value, 


Sate eto _______— _t_rcd 

Derated value for tRCD. 

For LPDDR4, the required period with derating is tRCD,+ 1.875ns 

For LPDDRS5, the required period with derating istRCD + TBD ns 
31:24/RW 10x05 ee parameter must be rounded up to,the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile: true 

Programming Mode: Quasi-dynamic Group 

derated_t_ras_min 

Derated value for tRAS. 

For LPDDR4, the required period with derating is tRAS + 1.875ns 

For LPDDR5, the required, period with derating is tRAS + TBD ns 
23:16/RW. loxof eee parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After ResetrOxf 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


MMe.  ~ «| 1 


Reseeg ete 

Derated value for tRP. 

For LPDDR4, the required period with derating is tRP + 1.875ns 

For LPDDRS5, the required period with derating is tRP + TBD ns 
14:8 IRw loxo5 eeu parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x5 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, 


: ReservedO 
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| Bit |Attr|ResetValue| Ci@eescription 


derated_t_rrd 

Derated value for tRRD. 

For LPDDR4, the required period with derating is tRRD + 1.875ns 

For LPDDRS5, the required period with derating is tRRD + TBD ns 
5:0 IRw loxo4 et parameter must be rounded up to the next integer 

Unit: DRAM clock cycles. 

Value After Reset:0x4 

Volatile:true 

Programming Mode:Quasi-dynamic Group 2, Group 4 


DDRCTL DERATEVAL1 FREQ3 
Address: Operational Base + offset (Ox300B08 


ay Reset Value 


joxoo0000 _fReserved® 
31:8 |Rwe (0x000000 Reserved Field: Yes 


derated_t_rc 

Derated value for tRC. 

For LPDDR4, the required period with, derating is tRC + 3.75ns 
For LPDDRS, the required period with derating is tRC + TBD ns 
This timing parameter must be rounded up to the next integer 
value. 

Unit: DRAM clock cycles. 

Value After Reset:0x14 

Volatile:true 

Programming Mode: Quasi-dynamic Group 2, Group 4 


RW |0x14 


DDRCTL HWLPTMGO FREQ3 
Address: Operational Base + offset (Ox300B80) 


Perr Reset Value 


eo: RN i s—<“CsCsCSCOY 
31: 31:28] Rw | oxo Reserved Reeves Yes 


hw_Ipy idlesx32 

Hardware idle period. The cactive_ddrc output is driven low if the 

DDRCicommand channel is idle for hw_Ip_idle * 32 cycles if not 

in INIT or DPD/MPSM operating_mode. The DDRC command 

channel is considered idle when there are no HIF commands 

outstanding. The hardware idle function is disabled when 

hw_lIp_idle_x32=0. hw_Ip_idle_x32=1 is an illegal value when 

the controller is in 1:2 mode. hw_lIp_idle_x32=1/2/3 are illegal 
27:16|/RW_|.0x000 values when the controller is in 1:4 mode. 

FOR PERFORMANCE ONLY. 

Unit: Multiples of 32 DRAM clock cycles. 

Please refer to "Note 1" from "Notes on Timing Registers" at the 

start of "Register Descriptions" chapter for details on how to 

program this register field. 

Value After Reset:0x0 

Volatile: true 

Programming Mode:Static 


: ReservedO 
Ox8009 Reserved Field: Yes 


DDRCTL_SCHEDTMGO_ FREQ3 


Address: Operational Base + offset (Ox300C00) 
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pusfaw [owooo00 [FSENC 


ReservedO 
3h 31:15| Rw | 0x00000 Reserved Field: Yes 


rdwr_idle_gap 
When the preferred transaction store is empty for these many 
clock cycles, switch to the alternate transaction store if it is non- 
empty. 
The read transaction store (both high and low priority) is the 
default preferred transaction store and the write transaction store 
is the alternative store. 

14:8 |RW |/0x00 When prefer write over read is set this is reversed. 
0x0 is a legal value for this register. When set to 0x0, the 
transaction store switching will happen immediately when the 
switching conditions become true. 
FOR PERFORMANCE ONLY. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Programming Mode:Static 


pageclose_timer 
This field works in conjunction with SCHED. pageclose. 
It only has meaning if SCHED.pageclose==1. 
If SCHED.pageclose==1 and pageclose_timer==0, then an auto- 
precharge may be scheduled for last read 
or write command in the CAM with @ bank and page hit. 
Note, sometimes an explicit precharge is scheduled instead of the 
auto-precharge. See SCHED.pageclose for details of when this 
may happen. 
If SCHED.pageclose==1 and pageclose_timer>0, then an auto- 
precharge is not scheduled for last read 

rw loxoo or write command inthe CAM with a bank and page hit. 
Instead, a timer issstarted, with pageclose_timer as the initial 
value. 
There is a timer on a per bank basis. 
The timer.decrements unless the next read or write in the CAM to 
a-bankiis a page hit. 
It gets reset to pageclose_timer value if the next read or write in 
the CAM to a bank is a page hit. 
Once the timer has reached zero, an explicit precharge will be 
attempted to be scheduled. 
Unit: DRAM clock cycles. 
Value After Reset:0x0 
Programming Mode:Static 


DDRCTL PERFHPRi FREQ3 
Address: Operational Base + offset (Ox300C80) 


| Bit||Attr|Reset Value| Ci escription 


hpr_xact_run_length 
Number of transactions that are serviced once the HPR queue 
goes critical is the smaller of: 
(a) This number 
: (b) Number of transactions available. 

parece RW: | OXO! Unit: Transaction. 
FOR PERFORMANCE ONLY. 
Value After Reset: Oxf 
Volatile:true 
Programming Mode: Quasi-dynamic Group 3 
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pasidiew foo (RRND 


ReservedO 
23:16| = Rw | exoo: _perene Field: Yes 


hpr_max_starve 

Number of DRAM clocks that the HPR queue can be starved 

before it goes critical. The minimum valid functional value for this 

register is Ox1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x0001 disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset:0x1 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL_PERFLPR1i1 FREQ3 
Address: Operational Base + offset (0x300C84) 


| Bit |Attr|/ResetValue| Ci eescription 


lpr_xact_run_length 
Number of transactions that are servicedyonce the LPR queue 
goes critical is the smaller of: 
(a) This number 
. (b) Number of transactions available. 

SEea BW OKO Unit: Transaction. 
FOR PERFORMANCE ONLY, 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 3 


: ReservedO 


lpr_max “starve 

Number,of,DRAM clocks that the LPR queue can be starved before 

it goes critical. The minimum valid functional value for this 

register is.0x1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x007f disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset: 0x7f 

Volatile: true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL, PERFWR1_FREQ3 
Address: Operational Base + offset (0Ox300C88 


| Bit _|Attr| Reset Value 


w_xXact_run_length 
Number of transactions that are serviced once the WR queue 
goes critical is the smaller of: 
(a) This number 
: (b) Number of transactions available. 

pteea ext Unit: Transaction. 
FOR PERFORMANCE ONLY. 
Value After Reset: Oxf 
Volatile: true 
Programming Mode: Quasi-dynamic Group 3 
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padew foo eR 


ReservedO 
23:16| = Rw | joxoo ———fReserved Field: Yes 


w_max_starve 

Number of DRAM clocks that the WR queue can be starved before 

it goes critical. The minimum valid functional value for this 

register is Ox1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function must not be 
15:0 |RW |0x007f disabled as it will cause excessive latencies. 

FOR PERFORMANCE ONLY. 

Unit: DRAM clock cycles. 

Value After Reset: 0x7f 

Volatile:true 

Programming Mode: Quasi-dynamic Group 3 


DDRCTL_ TMGCFG FREQ3 
Address: Operational Base + offset (Ox300D00) 


sisal [wooo SERA ON 


joxoooo0a [Reserved 
31: 31:19] Rw | (0x000000 | Reserved Field: Yes 


dfi_freq_fsp 

Rw lox0 This register value propergates to dfi_freq_fsp pin directly. 
Value After Reset:0x0 
Programming Mode:Dynamic 


. ReservedO 


frequency_ratio 
Selects the Frequency. Ratio 
For DDR4/DDR5/LPDDR4: 
0: 1:2 Mode 
1: 1:4 Mode 
BMY ORG For LPDDRS: 
0: 4:1:2 Mode 
1: 1:1:4 Mode 
Value After Reset:0x0 
Programming Mode:Quasi-dynamic Group 2 


DDRCTL_ RANKTMGO .FREQ3 
Address: Operational Base + offset (Ox300D04) 


| Bit |Attr| Reset Value 


. ReservedO 
31:16|RW_|ox0000 Reserved Field: Yes 
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| Bit |Attr|ResetValue| —Ci@eescription 


diff_rank_wr_gap 

Only present for multi-rank configurations. 

Indicates the number of clocks of gap in data responses when 
performing consecutive writes to different ranks. 

This is used to switch the delays in the PHY to match the rank 
requirements. 

This value must consider both PHY requirement and ODT 
requirement. 

PHY requirement: 

tphy_wrcsgap (see PHY databook for value of tphy_wrcsgap) 
If CRC feature is enabled, must be increased by 1. 

If write preamble is set to 2tCK(DDR4 only), must be increased 
by 1. 

Write preamble is always set to 2tCK for LPDDR4, refer tosPHY 
databook to see if this is already factored into tphy_wrcsgap 
value or if it needs to be increased by 1. 

If write postamble is set to 1.5tCK(LPDDR4 only), must be 
increased by 1. 

ODT requirement: 

15:8 |RW |0x06 The value programmed in this registerstakes care of the ODT 
switch off timing requirement. when switching ranks during writes. 
For LPDDR4, with DQ ODT enabled, diff_rank_wr_gap must be a 
minimum of ODTLoff - ODTLon,- BL/2 + 1 
For other cases, diff_rankgwr_gap must be a minimum of 
ODTCFG.wr_odt_hold - BL/2 
Program this to the larger of. PHY requirement or ODT 
requirement. 

After PHY has/completed training the value programmed may 
need to be increased. Refer to relevant PHY documentation. 
Note that, if using,DDR4-LRDIMM, refer to TWRWR timing 
requirements in JEDEC DDR4 Data Buffer (DDR4DB01) 
Specification. 

For LPDDR5, Please set to "JEDEC formula + tphy_wckcsgap + 
board delay.’ 

Please see PHY databook for the value of tphy_wckcsgap 
Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2 


Copyright 2022 © Rockchip Electronics Co., Ltd. 290 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| —Ci@eescription 


diff_rank_rd_gap 

Only present for multi-rank configurations. 

Indicates the number of clocks of gap in data responses when 

performing consecutive reads to different ranks. 

This is used to switch the delays in the PHY to match the rank 

requirements. 

This value must consider both PHY requirement and ODT 

requirement. 

PHY requirement: 

tphy_rdcsgap (see PHY databook for value of tphy_rdcsgap) 

ODT requirement: 

The value programmed in this register takes care of the ODT 

switch off timing requirement when switching ranks during reads: 
7:0 |RW |0x06 Program this to the larger of PHY requirement or ODT 

requirement. 

After PHY has completed training the value programmed may 

need to be increased. Refer to relevant PHY documentation. 

Note that, if using DDR4-LRDIMM, refer to TRDRD timing 

requirements in JEDEC DDR4 Data Buffer(¢DDR4DB01) 

Specification. 

For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 

board delay" 

Please see PHY databook for the value of tphy_wckcsgap 

Unit: DRAM clock cycles. 

Value After Reset:0x6 

Volatile: true 

Programming Mode:Quasi-dynamic Group 2 


DDRCTL RANKTMG1 FREQ3 
Address: Operational Base + offset (0Ox300D08 


Per Reset Value 


joxoo00 —_—fReserved® 
31: 31:16 Rw | 0x0000 Reserved»Field: Yes 


rd2wr_dr 
Minimum time from read command to write command for 
different rank. Includes time for bus turnaround, recovery times, 
and all per-bank, per-rank, and global constraints. 
The value must be larger than or equal to the value of 
DRAMSET1TMG2.rd2wr. 

15:8 |RW |OxOf For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 
board delay" 
Please see PHY databook for the value of tphy_wckcsgap 
Unit: DRAM clock cycles 
Value After Reset: Oxf 
Volatile: true 
Programming Mode:Quasi-dynamic Group 1, Group 2, Group 4 
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| Bit |Attr|ResetValue| Ci@eescription 


wr2rd_dr 

Minimum time from write command to read command for 

different rank. Includes time for bus turnaround, recovery times, 

and all per-bank, per-rank, and global constraints. 

For LPDDRS, Please set to "JEDEC formula + tphy_wckcsgap + 
7:0 |RW |OxOf board delay" 

Please see PHY databook for the value of tphy_wckcsgap 

Unit: DRAM clock cycles 

Value After Reset: Oxf 

Volatile: true 

Programming Mode:Quasi-dynamic Group 1, Group 2, Group,4 


DDRCTL PWRIMG FREQ3 
Address: Operational Base + offset (Ox300DO0C) 


Peat Reset Value 


00" ees 
oul 31:26| Rw | x00 oe. oe Field:Yes 


selfref_to_x32 
After this many clocks of the DDRC command channel being idle 
the DDRCTL automatically puts the-SDRAM into Self Refresh. 
The DDRC command channels considered idle when there are no 
HIF commands outstanding. This must be enabled in the 
PWRCTL.selfref_en. 
FOR PERFORMANCE ONLY, 

EO AO RE ORG S0 Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Notes1" from "Notes on Timing Registers" at the 
start of "Register’Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x40 
Volatile: true 
Programming Mode:Quasi-dynamic Group 4 


‘ ReservedO 
ee Reserved Field: Yes 


powerdown $to_x32 
After this many clocks of the DDRC command channel being idle 
the DDRCTL automatically puts the SDRAM into power-down. The 
DDRC command channel is considered idle when there are no HIF 
commands outstanding. This must be enabled in the 
PWRCTL.powerdown_en. 

Rw loxt0 FOR PERFORMANCE ONLY. 
Unit: Multiples of 32 DRAM clock cycles. 
Please refer to "Note 1" from "Notes on Timing Registers" at the 
start of "Register Descriptions" chapter for details on how to 
program this register field. 
Value After Reset:0x10 
Volatile:true 
Programming Mode: Quasi-dynamic Group 4 


2.4.3 Registers Summary For DDRPHY 


Reset Description 
Value i 


DDRPHY_GNR_CONO 0x0000 [|W |0x44005011 |GENERAL Control Register 0 


DDRPHY_CAL_CONO 0x0004 [Ww _ |0x789606C0 |CALIBRATION Control Register 0 
DDRPHY CAL CON1 0x0008 [|W  |0x20142001 [CALIBRATION Control Register 1 
DDRPHY CAL _CON2 oxoo0c [Ww |0x42001300 |CALIBRATION Control Register 2 
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Reset Description 
Value i 


[ODRPHY LP CONO 
JDDRPHY_GATE_CONO 
JDDRPHY_OFFSETR_CONO 


DDRPHY_OFFSETW_CONO|ox0030 |w  Joxoooo0000 [OFFSET WRITE Code Control 
Register 0 

DDRPHY OFFSET D 

NO OFFS 2 £0 0x003C w__|ox00000000 READ DQ Code Control;Register 


DDRPHY_OFFSETC CONO |0x0040 _|w__|0x00000000 |GATE Code ControhRegister 0 


i trol Regist 
DDRPHY SHIFTC CONO /0x004C jw foxoo000000 oo Code Sti Mp Register 


DDRPHY OFFSETD CONO |0x0050__|w__|0x00000000 |CMD CodesControl Register 


DDRPHY_OFFSETO_cono |oxooss |w_ |oxoo000000 |D2/RM SEN Code Contro! 
Register. 0 


JDDRPHY WR _LVL_CONO _ 
JODRPHY WR _LVL_CON1 
DDRPHY WR _LVL_CON2 _ 0x40465580 |Write Leveling Control Register 2_ 
0x00000B00 |Write Leveling Control Register 3_| 


ne boa atoerermiare 


NO 

Ni 

N2 x 

DDRPHY CA DESKEW CO 6xd088 . 

N3. 

ania i, CA_DESKEW_CO 0x008C 0x00000000 |CA Deskew Control Register 2 
ey a Ox 

N5 
N6 
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DDRPHY CAL WR PATTE 
RN _CON4 SXOORS 


W 


RK3588 TRM-Part2 


Reset Description 
Value i 
DDRPHY CAL RD PATTER Read Calibration Pattern Registe 


JODRPHY MDLL_CON1 
JODRPHY _DVFS CON 
JDDRPHY_DVFSO_CONO 
JODRPHY DVFS1CONO 
JDDRPHY_DVFSO_CON3 
JODRPHY DVFS1 CON3 
JODRPHY DVFSO_CON4 
JDDRPHY DVFS1_CON4 0x00243F3F |DVES Control Register 10 


DDRPHY_CAL_WRLVL_ST 
ee NE ™ ovoes w__|ox00000089 Write leveling fail Status Register 
HY CAL FAIL STAT 
DPRP € : Ox00E8 00000000)\Calibration Fail Status Register 1 
yd 


Ox 
L_FAIL_STAT 
DDRPHY_CA STAT I Ox00EC 0x00000000 Calibration Fail Status Register 2 
0 


DDRPHY CAL _GT_CS0_¢ OxOOFC 0x00000000 |Calibration Gate Training Cycle 


0x00000000 |Calibration Read Center Code 0 
00000000 |Calibration Read Left Code 0 
00000000 |Calibration Read Right Code 0 


0 
0 
0 
0 


AT 
0 
1 
C 
CO 


DDRPHY CAL RD VWMGO0/0x0100 

DDRPHY_ CAL RD VWMLO}0x0110 

DDRPHY CAL RD VWMRO/0x0120 
0 


W 
LO 
DDRPHY CAL _RD_VWMRO 
0 
1 
Mint CON OH 


x x 
x 
x x00000000 |Calibration Write Center Code 0 
DDRPHY_CALAWR_YWML 0x0140 x00000000 |Calibration Write Left Code 0 
x 
x 
x 


DDRPHY CAL _WR_VWMR 
© aa 0150 0x00000000 |Calibration Write Right Code 0 
0 


DDRPHY_ CAL CON5 0x0160 00000000 |CALIBRATION Control Register 5 


DDRPHY_DVFS_UPD_CON 0x0164 Ox003F3F3F |DVFS DLL update Control Register 
DDRPHY _DVFS_UPD CON 0x0168 Ox003F3F3F |DVFS DLL update Control Register 
DDRPHY RD DESKEW CE READ DE-SKEW CSO CONTROL 
0x00000000 |READ DE-SKEW CSO CONTROL 0 
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DDRPHY RD DESKEW CE 
eee ee lox O1 
NTER CSO CONO oxodee 
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—vowe—[ ome ee SS [een 
Value 
Seg Som panes oem cn comma? 
Serge So bene soem cn comma 
Sarg Space pee em oon neg 
Serge Sooo pane mone. 
SE foo} pom 
SL bob po 
Sa bow W ppae lane 
IS bone (paleo 
SE bone Rao ee 
a OC ee 
Kb homme eo 
Ey ed 
Se poe pommel 
SL pow pom e 


IDDRRHY_VWMC_STATO [0x025C__ |W _|0x00000000 |vwMc STATO 
REY Wc” STATS —o 
JODRPHY _VWMC_STAT6 
JDDRPHY_VWMC_STATS 
JDDRPHY_VWMC_STAT12 _ 
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Reset Description 
Value e 
aa PM _VWME STA |0x02BC jw foxoo000000 DM VWMC 0 


JDDRPHY _VWML_STAT3 

JDDRPHY _VWML_STAT6 

JDDRPHY_VWML_STATS 

ODRPHY_VWML_STATI2 _ 

DDRPHY_VWML_STAT18_ |0x0310 |W 

JDDRPHY_VWML_STAT21 [0x031C__ |W __|0x00000000 |VWML STAT21e9 = 
0 


ei pM VM STA |5x0328 jw foxo0000000 DM VWML 0 
xX 


JDDRPHY _VWMR STATO |0x0334__ 
DDRPHY VWMR_STAT3 _|0x0340_ |W 
DDRPHY VWMR STAT6 _|0x034C_|W 
DDRPHY VWMR STATS |0x0358__ |W 
0x00000900 | 
}0x00000000 | 


W 
W 


DDRPHY_VWMR_STATI2 [0x0364 00000006 
00000000 
0x00000000 
0x00000000 


x00000000 JDM VWMR O 


x00000000 |DQ I/O Read Data STAT 0 


DDRPHY_VWMR_STAT1 0x0370 
DDRPHY_VWMR_STAT1 0x037C 
DDRPHY_VWMR_STAT21 x0388 


lw | 
lw | 
0 

lw | 

lw | 

lw | 

lw | 

2 

5 

8 

0 

IDDRPHY_DQ_1O_RDATAQ |0x03A0_ |W_| 
STATO 

IDDRPHY_ZQ_CONO 4 |0x03C8, “|w_| 

IDDRPHY_ZQ_CON1 _.. |0x03€C 

D 6 

D 9 lw | 

D 2 lw | 


W 
W 
W 
W 


JDDRPHY_ZQ CONG" 
JDDRPHY ZO\CONS 
ODRPHY ZQ_CON12 


xX 
SORELY TESTIRCV CON | A 0 
DDRPHY WR DESKEWC 

CS1_CONO DxOAEO 
DDRPHY WR DESKEWC 

CS1 CON1 ee aes 
DDRPHY WR DESKEWC 

CS1_CON2 Ox0se> 
DDRPHY WR DESKEWC 

CS1_CON3 


x073F003F |ZQ Control Register 5 
x00002121 |ZQ Control Register 6 


W 
W 
W 
W 
W 
W 


WRITE DE-SKEW CS1 Center 
CONTROL3 


0x0434 W  |0x00000000 
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eed Oe ie 
Value 
estcone [S480 |W _fv0000000 SoNrmota 
estcows (O48 |W _fvo000000 CNrmots 
esLcame —(0#5" |W _fv00000000fovreotg 
escomy [O#6* |W _fv000000 over 
esicomp (0472 |W_fvo00000 ovrmoty 
estcamp [0474 |W fv000000 vrei pm 
esocouo (0490000000 SSNincio 
socom (O*8C _|Wfv00000000f¢Nrma 
esocon [0888 |W fv00000000feONtmoty 
socom [Oe |W fovao000000 | SNrmots 
socom (0862 |W [ntB00b0 CoNrmota 
socom (OH |W 00000000 CoNrmots 
socom [BAIN fv00000000CoNrmotg 
See b penela 
scone _|w_|v000000 SNrmola 
esocomp t[O*F* |W _fv000000 Neo 
eat con *[0500 |W fv00000000 SNe 
esucowt (982 |W _fr0000000eoNrmott 
esucomz (9518 |W fv00000000foNrmoty 
esucomy (952 |W fv00000000 Covey 
esi come [9822 |W fv00000000fovrmota 
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peace Description 
Value J 

DDRPHY_WR_DESKEWL WRITE DE-SKEW CS1 LEFT 
CS1i_ CON5 seas jw foxo0000000 CONTROLS 
DDRPHY_WR_DESKEWL WRITE DE-SKEW CS1 LEFT 
CS1_CON6 aoe jw foxo0000000 CONTROL6 
DDRPHY WR DESKEWL __ WRITE DE-SKEW CS1 LEFT 
CS1_CON7 exe es jw foxoo00000 CONTROL7 
DDRPHY DM DESKEWL C WRITE DM DE-SKEW CS1 LEFT 
S1_CONO 0x0560 jw foxoo000000 CONTROLO 
DDRPHY ECC DESKEWL _ WRITE ECC DE-SKEW CS/4 LEFT 
CS1_CONO eee jw foxoo000000 CONTROLO 
DDRPHY RD DQS VWML 
“CS0_CONO 0x0574 jw foxoo00000 Read DQS Left;Gode.cSO CONO 
DDRPHY_ RD DOS VWMC Read DQS.Centering CSO Code 
“CSO CONO 0x0580 w__|ox00000000 CONO 
rae T_ STAT 

G2 ve GO 0x058C jw foxoo000009 Gate Status Register 0 
DDRPHY T_ STAT 

G2 ve 0x0590 ene GateStatus Register 1 
DDRPHY T_FSM_STAT 

GT_FSM_s u 0x0594 0x00000000 |Gate FSM Status Register 1 
S CON1 
DDRPHY CAL GT CS1i V Gate Training CS1 Center Code 
WMco Ox05E4 Fredo CONO 
a AL_GT 1 

DDRPHY CAL _GT_CS1_C Ox05FO ww 600000000 Gate Training CS1 Cycle Control 


ORBHY-ceT CONS Ox05F4, |W [0x000D340A|Command Bus Training CON4 
IODRPHY _CBTCMD 


PE Ege enn |v om avon neronee 
EET eer fom nooner 
EA ewe |v om nro nce 
EE een |v om envomr income 
EE peo |r fom nro inaronee 
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Sets Description 
Value P 
DDRPHY RD DESKEW_LE 
FT CSO CON6 0x065C jw foxo0000000 Read Deskew Left CSO register 6 
DDRPHY RD DESKEW_LE | 
FT CSO CON7 0x0668 jw foxoo000000 Read Deskew Left CSO register 7 
FFSET 
alae FREQ OFFSET € 0x0680 jw foxoo000000 Frequency offset register 


JODRPHY PRBS CONO 
JODRPHY PRBS CON1 
JODRPHY PRBS CON2 
JDDRPHY PRBS CONZ 
JODRPHY PRBS CONS 
JODRPHY PRBS CONS 
JODRPHY PRBS CON10 
[ODRPHY MON CONO 
JODRPHY MON CON1 
JODRPHY MON CON2 
JDDRPHY MON CON3 

W 

W 

W 

W 

W 

W 

W 


aa Sah, ee WR_TRAIN MON 0x0720 jw foxoo000000 Write training monitor register O 
Ox 


DDRPHY LOCK VALO 0728 Ox001FFCO1 |Master DLL status register 0 


DDRPHY LOCK VAL1 0x072C 0x001FFCO1 |Master DLL status register 1 
0 : 


DDRPHYskOCK VAL2 x0730 Ox001FFCO1 |Master DLL status register 2 


x Ww 

DDRPHY WR_CHECK 

ig CHECK CO 0x0750 w__|ox00000000 FIFO status register 0 
DDRPHY WR_CHECK 

ee CHECK CO lox0754 jw foxo0000000 FIFO status register 1 


ECK 
ani WR_CHECK CO 0x0760 0x00000000 /|FIFO status register 2 
DDRPHY RD DQS VWML 
_CS1_CONO 0x0764 0x00000000 |Read DQS Left Code CS1 CONO 
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a a 
Value 

Fes cona (0788 _|W_fovoooecon [esp een CS 
fre ca conan [976 _|W_[voo0ecoo [yh OS REM SS! CONTIN 
jc coua [0772 _|W_[vao00c00 [READ DE-SKEW cSt CONTROL 9 
fc out [0774 _|"_[voo00c00 [keno De-sKew cst CONTROL. 
jr couz [0778 _|_[voo0ec00 [Rex De-sKew cSt cONTROL 2 
fri ona [077 _|W_[vo000000 [Rex De-sKEW.CELGONTHOL 3 
Pret cong ne sore w icoomo0 ovina 
fresi-con  [20788\<|0fv00000000CoNrmorg 
Fresi-cong 7 [20% |" _[r00000000CoMrmor ze 
presi cons [0740 [oo000000[CSVmmoea 
fresi-con7 (0720 _|W_fv00000000CoNrmor 
eicscons POC |W [Peron yg nn 
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Reset Description 
Value i 


DDRPHY SW RD DESKE 
W_CENTER CSO CON D |ox07c8 eee ate Reed PES ene Cee CON TRS 


ES ae po face  mOTCTR 
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Reset Description 
Value i 


DDRPHY SW RD DESKE 
W_CENTER CS1 CON D |ox0820 rons ate Reed PES ene Oot CONTRe 


ae eae pom some OTC 
fect com tees footnote 
Iecsn cons (098° |" [One once 
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—vowe [ome el SSE | eetan 
Value 
Inecsiccome [0824 | _[v00000000eovmmotg 
Ineesicome [0892 | _[r00000000eovrmotg 
Ineesicomr [088 |W _[v00000000eovmmo 7 
INeceD cong (884° |" [00000000 eer cowmeOLg 
ri car cond aN [soece, jw icomnoo tvtnoue 
IMecst-cone = [288C8\<|0_fv00000000eovmmois 
Imecst-cone 7 20808 |" _[r00000000eovmmoig 
imeeso cour Nt [88° [O000000eoytmoty 
Ineesieomt [0864 | _[r00000000eovmmotg 
IMece-cong 88" [O000000 evo 
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voee[ ome ee SSE [een 
Value 


PORE Si WA DESKE 
poacti si WA DEKE 
ee 


DDRPHY_SW_DM_DESKE 


SW Write DM DE-SKEW CS1 LEFT 
WL_CS1_CONO jw foxoo000000 CONTROLO 


0x0930 


Ww 

DDRPHY DVFSO CONS  |0x0934_—_|w__|0x00000040 |[DVFSO_CONS5 

DDRPHY DVFS1 CON5 |0x0938 _|w__|0x00000040 |DvFS1_CONS5 

DDRPHY CAL WR _ PATTE Write Calibration Pattern Register 
a Ww FFOOFF 

DDRPHY CAL WR _ PATTE Write Calibration Pattern Register 
DDRPHY CAL WR _ PATTE Write Calibration Pattern Register 
DDRPHY CAL WR PATTE w__foxoorFoore ie Calibration Pattern Register 


RN CONS 0x0948 
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a) oe 
Value 
Raucong [088 _|w_fvoorroone [pte lteter Fen Ree 
FTC Sc 
Biccouag [20854 _|_fvoorroone [17% Cleator Pen Ree 
faceonag [0858 _|w_fvoorroonr [1% Clbevon Pen ee 
RALcoMg [O85 fvaaeroone [Tote corete” Fe 
faveomng [0860 fvaorrone [TONES ANS 
icons (0954 _w_[ooorrone [IS ES Nem ee 
[T= a ce SA 
Ravcona7 [088 _|w_fovoooassaNlbover Pen Ree 
faveonag (0870 |w_fongpaggs gee coeten Fate Reie 
Raueonag [0874 [ots Tote Coenen Fen See 
Een O27E |W ara ea 
BecTR = 22 NGIW_fvara7aa7 frend DQ ae cote eter 
EEL SA EK bain feo ep? 
EEL SE PRS frre peat? 
EEL AES fens fete eps 
EEE Soe ne oter pre 
PE Sham fv pow pew 
SES ES om Ww poms 
ESA Socom pier fens 
SSE Sone bv pommel 
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Reset Description 
Value sj 
DDRPHY_ READ DQ OFFS 
DDRPHY_ READ DQ OFFS 
DDRPHY WRITE DQ DLI B0OKe w_ loxo0000000 Write DQ DLL duty control 
NE DUTY CTRLO register O 
DDRPHY WRITE DQ DLI Ox09AC w__ loxo0000000 Cae DQ DLL duty control 
NE DUTY CTRL1 register 1 
DPRPHY_READ_DQ_DLIN 0x09B0 W 0x00000000 |DLL duty control register 0 
E DUTY CTRLO 


DDRPHY READ DQ DLIN 

E DUTY CTRL2 0x09B8 0x00000000 |DLL duty controlregister 2 
DDRPHY READ DQ DLIN | 

E DUTY CTRL3 0x09BC 0x00000000 | DLL duty,control register 3 
DDRPHY_ WRITE DQS_ DL 

INE DUTY CTRLO 0x09C0 jw foxoo000008 WDQS DLL duty control register 0 


JDDRPHY DQ SEL CTRL1 |0x09C8 0x02492492 
ODRPHY DQ SEL CTRL2 |0x09CC [Wy |0x02492492 
DDRPHY DQ SEL CTRL3 |0x09D0__|W_|0x02492492 
Q 0 0 
5 |0 0 


D ; 
D 2 
D ; 
DDRPHY DQ SEL CTRL4 |0x09D4 W x02492492 |DQ DLL SEL control register 4 
TY 


DDRPHY DQ SEL CTRL x09D8 x02492492 |DQ DLL SEL control register 5 
DDRPHY DQ SEL _CTRL6 |Ox09DC x02492492 |DQ DLL SEL control register 6 


0 
DDRPHY DQ SEL _CTRL7Z |0x09E0 0x02492492 |DQ DLL SEL control register 7 
0 


DDRPHY_CK_ DLINE D 
CTRLO C u Ox09E4 W x00000000 |CK DLL Duty control register 0 


0x00000000 
x09FC 0x0000001D 
x0A00 0x003F0000 


oaae DOOENDESKEW Ox0A08 jw foxooo00000 DVFS Control Register 12 
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Sets Description 
Value P 
DDRPHY_ DQOENDESKEW 
a S Ox0AOC 0x00000000 |DVFS Control Register 12 
CODE1 
DDRPHY_D ENDESKE 
WCODE gs0 S 0x0A10 _—— DVFS Control Register 12 


DDRPHY DTB |Ox0A14__|W__[0x00000000 |DTB Control Register 
JODRPHY_GTCC CONO 
BDRPHY RANKL COND {0 
Fe aTTa ccd SPS a USS SE UTE TC a 


cies HD_TRAIN HEDULER T Enabl 

DDRPHY SCHD_TRAIN C Ox0A24 0x00000000 = U raining Enable 
Control Register,.0 

DDRPHY SCHD_TRAIN C SCHEDULER Training Enable 

eee ue a Control Register 1 

DRPHY SCHD_TIME CO Ox0A2C 0x005A01D2 SCHEDULER CMD Timing 
Parameter Register 0 

DDRPHY SCHD_TIME CO Ox0A30 0x640D1008 SCHEDULER CMD Timing 
Parameter Register 1 

BDRPHY DDRPHY SCHD TIME CO Ox0A34 0x03C74780 SCHEDULER CMD Timing 
Parameter Register 2 

bORPHY DDRPHY SCHD TIME CO 0x0A38 0x00000080 SCHEDULER CMD Timing 
Parameter Register 3 

DDRPHY DDRPHY DVFSO SCHD_ T DVFSO SCHEDULER CMD Timing 

A A01D2 

IME _CONO Parere res : Parameter Register 0 

DDRPHY DVFSO SCHD_ T DVFSO SCHEDULER CMD Timing 

IME _CON1 iat? w_J6xe4o01008 Parameter Register 1 

DDRPHY_ DVFSO SCHD_T DVFSO SCHEDULER CMD Timing 

IME _CON2 ain, jw foxosc74780 Parameter Register 2 

DDRPHY_ DVFSO SCHD_T DVFSO SCHEDULER CMD Timing 

IME_CON3 ps i w__foxo4o00001 Parameter Register 3 

DDRPHY_DVFS1_ SCHD \T DVFS1 SCHEDULER CMD Timing 

IME_CONO Giese Ww foxoosaoro2 Parameter Register 0 

DDRPHY_ DVFS1 SCHD T DVFS1 SCHEDULER CMD Timing 

IME _CON1L BREEN w__foxe4oo1008 Parameter Register 1 

DDRPHY DVFS1 SCHD T DVFS1 SCHEDULER CMD Timing 

IME CON2 en jw foxosc74780 Parameter Register 2 

DDRPHY DVFS1 SCHD T DVFS1 SCHEDULER CMD Timing 

IME _CON3 tia w_ foxo4o00001 Parameter Register 3 

DDRPHY HD DIRECT 

CMDO DBRPHY SCHD DIRECT Ox0A5C jw foxo0000000 SCHEDULER Direct CMD control 0 

DDRPHY HD DIRECT 

CMD1 DBRPHY SCHD DIRECT O0x0A60 jw foxoo00000 SCHEDULER Direct CMD control 1 

DDRPHY_SCHD_ DIRECT 

CMD2 0x0A64 w__|ox00000000 SCHEDULER Direct CMD control 2 
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Seri Description 

Value P 
DDRPHY HD_ DIRECT 
CMD3 sc C 0x0A68 jw foxoo000000 SCHEDULER Direct CMD control 3 
a SCHD DIRECT Ox0A6C jw foxo0000000 SCHEDULER Direct CMD control 4 
ey aes 0x0A70 w_ foxooo00001 SCHEDULER Direct CMD control 5 
eee 0x0A74 jw foxo0000000 SCHEDULER Direct CMD control 5 
aa cane 0x0A78 jw foxoo000000 SCHEDULER Direct GMD control 5 


0x00000000 ;TDLL CONFIGURATION1 


DDRPHY_ TDLL_ CONO Ox0A9C 0x00000000 )TDLL CONFIGURATIONO 
DDRPHY_TDLL_CON1 Ox0AAO 
DDRPHY_TDLL_ MONO D 


x00000000 |TDLL MONITOR 1 for DSO 


x 

DDRPHY_TDLL_ MON1 D 
x 0x00000000 |TDLL MONITOR O for DS1 
x 


co CASWIZELE CO x0A98 jw foxesaagt00 CA SWIZZLE CONFIGURATION 
DDRPHY_ TDLL_ CONO Xx 

0 

0 


DDRPHY_TDLL_ MONO D 
aa TDLL MON] @s OxO0ABO jw foxooo00000 TDLL MONITOR 1 for DS1 
DDRPHY DQRPARITYskEF OxOAB4 0x00000000 DQ Rising PARITY LEFT for Data 
D Slice 0 
DDRPHY DORPARITY RIG OxOAB8 0x00000000 DQ Rising PARITY RIGHT for Data 
HT DSO S 
D we 


DDRPHY_DQRPARITY_LEF Ox0AC4 0x00000000 DQ Rising PARITY LEFT for Data 
T_DS1 Slice 1 

DDRPHY_DQRPARITY_RIG Ox0AC8 0x00000000 De Rising PARITY RIGHT for Data 
HT _DS1 Slice 1 

DDRPHY_DQFPARITY_LEF Ox0ACC 0x00000000 ie: Falling PARITY LEFT for Data 
T_DS1 Slice 1 


Copyright 2022 © Rockchip Electronics Co., Ltd. 308 


SO Cc 
lice O 
DDRPHY DOFPARITY LEF OxO0ABC 0x00000000 Be Falling PARITY LEFT for Data 
T_ DSO Slice 0 
DDRPHY_DQFPARITY_RIG Ox0ACO 0x00000000 DO Falling PARITY RIGHT for Data 
HT DSO Slice 0 
S ic 
Cc 


0 
DDRPHY CLKMODE CON |0x0A94__|w__|0x00000009'|PHY,CLOCK MODE_CON 

0 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
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Set Description 
Value P 
ling PARITY RIGHT for Dat 

DDRPHY_DQFPARITY_RIG Ox0ADO 0x00000000 DQ Falling G or Data 
HT_DS1 Slice 1 
ara READCAL_URG 0x0AD4 —— READ CAL URG DSO 
BORPHY PDRPHY_READCAL URC Ox0AD8 jw foxooo00000 READ CAL URG DS1 
bORPHY PDRP HY WEKZCKSYNC_C OxO0ADC jw foxo0000000 WCK2CK SYNC CONO 
opti WERKE WEKACKSYNEC OxOAEO in WCK2CK SYNC CON1 
PDRPHY_DVESO_WEKZCK OxO0AE4 0x23340758 |WCK2CK SYNG:CON1_ for DVFSO 
SYNC _CON1 
DDRPHY_DVFS1_WCK2CK 
SYNC _CON1 OxO0AE8 — WCK2CK SYNC GON1 for DVFS1 
DDRPHY_SCHD_CMD_GA 
TINGO == C S OxOAEC jw _foxoo000009 SCHEDULER Direct CMD Gating 0 

A 
Eek SCHD_CMD_G OxOAFO jw foxoo000008 SCHEDULER Direct CMD Gating 1 
DDRPHY_DVFSO_WCK2CK 
SYNC_CONO OxOAF4 jw foxoo0eoe00 DVFSO WCK2CK SYNC CONO 
PDRPHY_DVES1 WEKZCK OxOAF8 0x00000000 |DVFS1 WCK2CK SYNC CONO 
SYNC CONO 


IDDRPHY MDLL_CON2 _|0 EeoaFe fw Sota ST pat pa LTS TO 
JODRPHY TESTILPS DQO _ 
JODRPHY TESTILPS DQ1 
JODRPHY_TESTILPS. DQG 
JODRPHY TESTILPS DQ7 _ 
ODRPHY TESTILPS DOS 
ODRPHY TESTILPS DOQQ 
JODRPHY TESTILPS DQ14 
JODRPHY TESTILPS DQ15 
JODRPHY TESTILPS DMO _ 
JODRPHY TESTILPS DM1 
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Reset Description 
Value i 


JDDRPHY TESTILPS CAL 
JODRPHY TESTILPS CA2 _ 
JODRPHY TESTILPS CA3 
JODRPHY TESTILPS CA4 
JODRPHY TESTILPS WCKO 
JODRPHY TESTILPS WCK1 
JDDRPHY_DQSDUTY_CONO 
JDDRPHY_DQSDUTY_CON1 
JDDRPHY_DQSDUTY CONG 
JDDRPHY_DQSDUTY_CON7Z 
JODRPHY MON RCNTO 
JODRPHY MON RCNT1 
Re RN 


PPRPHY_CMD _DESKEWC |ox0BB0 0x00000000 |CMD DE-SKEW CENTER CODE 
_CODEO 
eee See OES EWE |OX0BB4 = CMD DE-SKEW CENTER CODE 
Sea ee ee cee ye |Ox0BB8 0x00000000 |CMD DE-SKEW CENTER CODE 
_CODE2 
PPRPHY CMD DESK EWE '\ox0BBC 0x00000000 |CMD DE-SKEW CENTER CODE 
_CODE3 
7) Seng SED? DESKEWC |0x0BC0 —— CMD DE-SKEW CENTER CODE 


DDRPHY CBT CAL STATO|0x0BC4 [w_ |0x00000000 |CBT CAL STATUS 


SESE yoann [oourroe 
RTE TAD ace fy femem|oourroo 
STEAD fy fame [oourrne 
ACTED fy femem|owurroo 
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Reset Description 
Value P 
ae CMD_RIGHT_CO OxOBDC jw foxo0000000 CMD RIGHT CODE 
DDRPHY CMB_RIGHT_CO OxOBEO jw foxoo000000 CMD RIGHT CODE 
BORPHY BDRPHY €MD_RIGHT CO OxOBE4 jw foxooo00000 CMD RIGHT CODE 
DDRPHY DDRPHY CMD _RIGHT CO OxOBEC jw foxo0000000 CMD RIGHT CODE 
DDRPHY DDRPHY DVFSO CLKMOD PHY CLOCK MODE.CON for 
E CON OxOBFO jw foxoo00000s DVESO 
DDRPHY DVFS1 CLKMOD PHY CLOCK MODE )CON for 
E CON OxOBF4 jw foxoo00000s DVES1 
“ae DVFS0 DCE CO OxOBF8 w__|ox00000000 DVFSO DCC CONFIGURATION 
DDRPHY DVFS1 DCe CO OxOBFC jw foxoo000009 DVFS1 DCC CONFIGURATION 


DRPHY_FTE_CoNd—|oxoco00 — |w |ox267700001)PTe CONFIGURATION 
ODRPHY PTC_CON2 
JODRPHY PTC_CON3 
JODRPHY PTC_CON4 
JODRPHY PTC_CONS 
JODRPHY PTC _CONLO | 
JDDRPHY PTC _CONL1 | 
JDDRPHY PTC _CONI2 “ws 
JDDRPHY_PTC_CONI3 = _ 
ODRPHY PTC CONI8 
JODRPHY PTC _CON19 
JDDRPHY PTC_CON20 
JODRPHY PTC_CON21 
eee eee 


DDRPHY_P Z 
a 2, 0x0C70 w__foxooososrs Periodic ZQ control Register 
HY PRBS LEFT MAR 
DORA ° 0x0D00 jw _foxo0000000 PRBS LEFT MARGIN FOR DQO 
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Seis Description 
Value P 

DDRPHY PRBS RIGHT 0xOD04. |W_ {0x00000000 |PRBS RIGHT MARGIN FOR DQO 
ARGIN DOO x Q 
DDRPHY PRBS LEFT MAR OxOD08 |W_ {0x00000000 |PRBS LEFT MARGIN FOR DQ1 
GIN DQi Q 
DDRPHY PRBS RIGHT M 
DDRPHY PRBS RIGHT M B 

ARGIN DO1 0xODOC jw foxoo000000 PRBS RIGHT MARGIN FOR DQ1i 
DDRPHY PRBS LEFT MAR 
Sie eee et = = 4 ea D1 

GIN DQ2 0x00000000 |PRBS LEFT MARGIN FOR DQ2 
DDRPHY PRBS RIGHT M 
DDRPHY PRBS RIGHT M ; 

ARGIN DO2 0x0D14 jw foxoo000000 PRBS RIGHT MARGIN FOR DQ2 
DDRPHY PRBS LEFT MAR 
ene re eT ar D1 

GIN _DQ3 0x00000000 |PRBS LEFT MARGIN*FOR DQ3 
DDRPHY pe RIGHT M 

ARGIN DQ3 OxOD1C |W |/0x00000000 |PRBS RIGHT»MARGIN FOR DQ3 
DDRPHY 5 LEFT MAR 

GIN DO4 0x0D20 0x00000000 |PRBS LEFT MARGIN FOR DQ4 
DDRPHY oe RIGHT M 

ARGIN DOQ4 0x0D24 ae PRBS RIGHT MARGIN FOR DQ4 
DDRPHY PRBS LEFT MAR 0x0D28 |W_ {0x00000000 |PRBS LEFT MARGIN FOR DQ5 
GIN _DQ5 Q 
DDRPHY PRBS RIGHT M 
pe aah see = Ora D2 
ARGIN DO5 0x00000000 |PRBS RIGHT MARGIN FOR DQ5 
DDRPHY PRBS LEFT MAR 
DDRPHY PRBS LEFT MAR ? 
GIN DOQ6 0x0D30 Ww 600000000 PRBS LEFT MARGIN FOR DQ6 
DDRPHY PRB 
eae 0x0D34 jw foxo0000000 PRBS RIGHT MARGIN FOR DQ6 
DDRPHY PRB 

GIN DO7 S_LEFT DORPHY PRES LEFT MAN 0D38 jw foxo0000000 PRBS LEFT MARGIN FOR DQ7 
DDRPHY PRBS RIGHT M 

ARGIN DQ7 0x0D3C w__|ox00000000 PRBS RIGHT MARGIN FOR DQ7 
DDRPHY PREG LEEMMAR 0x0OD40 /|W_ {0x00000000 |PRBS LEFT MARGIN FOR DQ8 
GIN _DQ8 Q 
DOREY ARES RIGHT M 0x0D44 |W_ {0x00000000 |PRBS RIGHT MARGIN FOR DQ8 
ARGIN) DQ8 a Q 
DURA? FRBS LEFT MAR 0x0D48 |W_ {0x00000000 |PRBS LEFT MARGIN FOR DQ9Q 
GIN _DQ9 Q 
DDRPHY PRBS RIGHT M 
DDRPHY PRBS RIGHT M 3 
ARGIN DO9 0x0D4C jw foxoo000000 PRBS RIGHT MARGIN FOR DQ9 
DDRPHY PRBS LEFT MAR 
GINDO1IO.}©=— D Ww 
GIN DO10 0x0D50 jw foxoo000000 PRBS LEFT MARGIN FOR DQ10 
DDRPHY PRBS RIGHT M 
ARGIN DO10 0x0D54 jw foxoo000000 PRBS RIGHT MARGIN FOR DQ10 
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Seis Description 
Value P 
DDRPHY PRBS LEFT MAR 
cinBoit 0x0D58 —_ PRBS LEFT MARGIN FOR DQ11 
DDRPHY PRBS RIGHT M 
OxOD5C 0x00000000 |PRBS RIGHT MARGIN FOR DQ11 
ARGIN DQ11 
DDRPHY PRBS LEFT MAR 
DDRPHY PRBS LEFT MAR], 
Soon Ox0D60 —— PRBS LEFT MARGIN FOR DQ12 
DDRPHY PRBS RIGHT M 
RRC IN GH Ox0D64 jw foxoo000000 PRBS RIGHT MARGIN FOR DQ12 
DDRPHY PRBS LEFT MAR 
DDRPHY PRBS LEFT MAR|, 
Git pots Ox0D68 jw foxoo000000 PRBS LEFT MARGIN FOR‘DQ13 
DDRPHY PRB 
ence OxOD6C jw _foxoo000000 PRBS RIGHT MARGIN. FOR DQ13 
DDRPHY PRBS LEFT MAR 
CiniDod 0x0D70 Siena PRBS LEFT MARGIN FOR DQ14 
DDRPHY PRBS RIGHT M 
0x0D74 0x00000000 |PRBS RIGHT MARGIN FOR DQ14 
ARGIN DQ14 
DDRPHY_PRBS_LEFT_MAR\00p78 |w  |ox00000000 |PRBS LEFT MARGIN FOR DO15 
GIN DQ15 
DDRPHY PRBS RIGHT M 
ARCINTDOIE Ox0D7C H pee PRBS RIGHT MARGIN FOR DQ15 
DDRPHY PRBS _L 
BRAY ERB LER] MART p80 0x00000000 {PRBS LEFT MARGIN FOR DMO 
GIN DMO 
DDRPHY PRBS RIGHT M 
CIN DID 0x0D84 ao PRBS RIGHT MARGIN FOR DMO 
BDREHY PRBS LER MART, pss 0x00000000 |PRBS LEFT MARGIN FOR DM1 
GIN DM1 
DDRPHY PRBS RIGHT M 
Re DM 0x0D8C = PRBS RIGHT MARGIN FOR DMi 
PDRPAY WR _BYTEO. YE Jo 0DC0 0x00000000 WRITE BYTEO CYCLE CSO CODE 
_CSO CODE 
PDRPHY_WR BYTE DACYC Joxopc4 0x00000000 WRITE BYTE1 CYCLE CSO CODE 
_CSO CODE m 
PDRPHY WR BYTEO CYC | 0 oDc8 0x00000000 |WRITE BYTEO CYCLE CS1 CODE 
_CS1 CODE - 
DDRPHY_WR_BYTEL CYC | opcc 0x00000000 {WRITE BYTE1 CYCLE CS1 CODE 
_CS1 CODE * 
DDRPHY SW WR BYTEO_ SW WRITE BYTEO CYCLE CSO 
CE ESOUGOBE OxODDO — aes 
DDRPHY SW WR BYTE1_ SW WRITE BYTE1 CYCLE CSO 
CYC _CSO_CODE aca jw foxo0000000 et 
DDRPHY SW _WR_BYTEO _ SW WRITE BYTEO CYCLE CS1 
Ge cencenr OxODD8 jw _foxoo000000 ae 
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Reset Description 
Value e 
DDRPHY SW WR BYTE1 SW WRITE BYTE1 CYCLE CS1i 
CYC CS1 CODE 0OxODDC jw foxoo00000 CODE 


JDDRPHY_WCKOSC_CON1 
JDDRPHY_WCKOSC_CON2 _ 
JDDRPHY_WCKOSC_CON3 | 


72 a OxODFO w__foxoas7300 DVFSO_WCKOSC_CONO 
Bae PVFS1_WCKOSC OxO0DF4 Ww fox04373F0o DVFS1_WCKOSC_CONO 
ae WRTRN PARA -C OxODF8 ww foxorz00316 WRTRN_PARAsGONO 
DDRPHY_DVFSO WRTRN 

N 
PARA _CONO OxODFC jw foxorz00316 DVFSO_WRTRN PARA_CONO 
DDRPHY_ DVFS1 WRTRN 

N 
PARA _CONO Ox0E00 Ww foxorz00316 DVFS1_WRTRN_PARA_CONO 


DDRPHY DFI LP CONO |0x0E04 |w_ |0x00002322|DFIXLP_CONO 


DDRPHY LOCK CHECK C Ox0E08 w. lox00007104 dfi_init_complete control with 
ON Lock check 


JODRPHY_DFI_RDDATAO 
JODRPHY_DFI_RDDATAL 
JDDRPHY_DFI_RDDATAG 
JDDRPHY_DFI_RDDATAZ _ 


DORPHY_DEL_REDATAS Ox0E30 0x00000000 |dfi_rddata_dm_burst 


x W 
DDRPHY LP5 MR OP2 Ox0E34 W  |OxC6BBC6BB|LP5_MR_OP2 
WwW 


M 
ees YO loxoese w__foxcesscses DVFSO_LP5_MR_OP2 
r 4 RF ee MR lox0E3C Ww foxcesecess DVFS1_LP5_MR_OP2 
Dee EREPDPAR-loxoe40 |w  |oxo000103F |PHYUPD_PARA_CONO 
CONO 

~ ~ = 


DDRPHY_DVFSO PHYUPD 
_PARA CONO Ox0E44 0x0000103F |DVFSO_PHYUPD_PARA_CONO 
ee a 0x0000103F |DVFS1_PHYUPD_PARA_CONO 


PARA CONO eas 

Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

2.4.4 Detail Registers Description 

DDRPHY GNR_ CONO 
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Address: Operational Base + offset (0Ox0000 

| Bit |Attr/ResetValue| —Ciéeescription = 
ctrl_upd_time 
It controls when DLL is updated. Clock period information from 
Master DLL will be updated to Slave DLLs by DLL update. 
2'b00: Update always. 
2'b0O1: To update depending on "ctrl_flock". 
2'b10: To update periodically with interval defined by 
ctrl_upd_interval. 
2'bi1: Don't update DLL. 
ctrl_upd_range 
It decides how many differences between the new lock value.and 
the current lock value which is used in Slave-DLL is needed, for 
updating lock value. 
upd_range_ext = 2'b00 (default) 
2'b00: Update when difference is greater than O°tFS. 
2'b01: Update when difference is greater than 3\tFS: 
2'b10: Update when difference is greater than 7 tFS. 
2'b11: Update when difference is greater than 15 tFS. 
upd_range_ext = 2'b0O1 
2'b00: Update when difference is greater than 5 tFS. 
2'b01: Update when differencevis greater-than 9 tFS. 
2'b10: Update when difference»is greater than 11 tFS. 
2'b11: Update when difference,is greater than 13 tFS. 
upd_range_ext = 2'b10 
2'b00: Update when differencevis greater than 17 tFS. 
2'b01: Update when difference is greater than 19 tFS. 
2'b10: Update when difference is greater than 21 tFS. 
2'b11: Update when difference is greater than 23 tFS. 
upd_range_ext = 2'b1i1 
2'b00: Update when difference is greater than 25 tFS. 
2'b01: Update when difference is greater than 27 tFS. 
2'b10:,Update when difference is greater than 29 tFS. 
2'b14: Update when difference is greater than 31 tFS. 
ctrl, twpst 
Writeypostamble length control. Vendor specific option. 
I'bO: 0.5tCK 
1'b1: 1.5tCK 
ctrl_dfdqs 
DQS I/O Receiver mode setting. 
1'bO: Single-ended DQS (io_dqs_se = 2'b11) 
1'b1: Differential DQS (io_d 
ctrl_ddr_mode 
2'b00: LPDDR4 
2'b10: LPDDR5 
Others: Reserved 
ctrl_fnc_fb 
FNC Feedback mode setting. 
3'b000: FNC feedback disable 
3'b010: External FNC feedback mode 
3'b011: Internal FNC feedback mode 
Others: Reserved 
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dvfs_gate_upd_mode 

Gate information update mode for DVFS pause. 

1'bO: Gate delay information will be restored to the initial training 
result whenever DVFS pause occurs. 

1'b1: Gate delay information will not be restore to the initial 
training result if DVFS pause occurs without changing dvfs_mode 
and clock freq in order to make DLL relock. 
wdqs_oen_mode 

Write DQS Drive state control mode. 

1'bO: DQS will be driven except for the read duration. ds“ io_pd 
should be set to 1. 

1'b1: DQS will be driven only for write duration. 

write_se_dqs 

Single ended mode enable for write DQS. 

It can be enabled to reduce power consumption. 

1'bO: Single ended mode is disabled for Write DQS. 

1'b1: Single ended mode is enabled for Write.DQS: 

Caution: write_se_ck should be enabledsusing write_se_dqs in 
LPDDR4. 

write_se_ck 

Single ended mode enable for.CK. 

It can be enabled to reduce power.consumption. 

1'bO: Single ended mode is disabledfor CK. 

1'b1: Single ended mode jis enabled for CK. 


Caution: write_se_dqs should be enabled using write_se_ck in 
LPDDR4. 
Caution: write_se-wck should be enabled using write_se_ck in 
LPDDRS. 


ctrl_pd_width 

PD (io_dqs_pd, iowdq_pd, io_dm_pd) signal width control. 
1'b0O: Same width with READ (io_pdqs_read, io_ndqs_read, 
io_dg_read, io_dm_read). 

1'b1is,Longer than READ. 

ctrlytwpre 

Write preamble length control. Refer to DRAM spec for write 
preamble definition. 

1'bO: 2 tCK for higher speeds 

1'b1: 1 tCK for lower speeds 

ctrl_otf_bl 

On-the-fly BL enable 

1'bO: On-the-fly BL is disabled. 

1'b1: On-the-fly BL is enabled. 

ctrl_bstlen 

Fixed Burst Length(BL). This field is ignored when ctrl_otf_bl is 
1'b1. 

6'h10: BL = 16 

6'h20: BL = 32 

Others: Reserved 


ctrl_ckdis 
Deprecated 
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| Bit |Attr|ResetValue| Ci@eescription 


ctrl_cmosrcv 
This field controls the input mode of I/O. 
1'bO: Differential receiver mode for high speed operation 

Rw loxo (io_dqs_cmosrcv = 2'b00, io_dm_cmosrcv = 2'bOO, 
io_dg_cmosrcv = 16'h0000). 
1'b1: CMOS receiver mode for low speed operation (under 
400MHZz) (io_dqs_cmosrcv = 2'b11, io_dm_cmosrcv = 2'b11, 
io_dq_cmosrcv = 16'hffff). 


: ctrl_rdlat_rankO 

Read Latency(RL) for RANKO 
DDRPHY CAL CONO 

Address: Operational Base + offset (0x0004) 


| Bit _|Attr| Reset Value 


cs_default 
Default dfi_wrdata_cs setting. 

31:30)/RW |Ox1 This field will set the default value for internally generated 
dfi_wrdata_cs, which will be used when wr_per>»rank_en is 
disabled. 


wr_per_rank_en 

Per-rank write DQ/DM DLL control enable. 

If this field is enabled, Write training should be done for both 
rankO and ranki and dfi_wrdata_cs should be properly controlled 
by the memory controller, If this field is disabled, dfi_wrdata_cs 
will be controlled internally by PHY, and it will be fixed to the 
default chip select, which,is specified in cs_default. 

1'b1: Write DQ,DLL code will be controlled per rank. 

1'bO: Write DQ DLL code will be fixed for rank-to-rank write. 
rd_per_rank_en 

Per-rank read DQS/DQ/DM DLL control enable. 

If this fieldyis enabled, Read training should be done for both 
rankO and rank1. 

1'b1:);Read:-DQS/DQ/DM DLL code will be controlled per rank. 
1'b0: Read DQS/DQ/DM DLL code will be fixed for rank-to-rank 
read. 


gate_rdchk_en 
Gate training read check enable control signal. 
If this is enabled, PHY will check if the read data from DRAM 

27 Rw loxd caused by MPC-RD DQ Calibration from the memory controller is 
correct or not while finding the read DQS location during gate 
training. 
1'b1: Read check is enabled during gate training. 
1'bO: Read check is disabled during gate training. 
dvfs_wr_train_en 
DVFS write training enable. 

If enabled, write training initiation with dfi_lvl_periodic=O will be 
interpreted as DVFS write training. During the initial training, 
dvfs_wr_train_en should be 0. 

28 eee 1'b1: DVFS write training enabled. Training logic will find 
tDQS2DQ variation. The start point is determined by 
dvfs_wr_start_adj. Training will finish when the valid data widow 
edge is found. 
1'b0O: DVFS write training disabled. 
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| Bit |Attr|ResetValue| Ci@eescription 


avg_window_size 
Average window size for DLL lock value average. 
2'b00: Lock value will be sampled 32 times and 
25:24|RW |0x0 averaged(Default). 
2'b01: Lock value will be sampled 16 times and averaged. 
2'b10: Lock value will be sampled 8 times and averaged. 
2'b1i1: Lock value will be sampled 64 times and averaged. 
freq_offset_en 
Frequency offset calculation enable. 
When enabled, PHY calculates the required offset based on, the 
frequency information to get more margins at the lower 
23 Rw lox frequencies. It should be set to 1'bO if DLL is off because the 
frequency compensation offset will be calculated using the 
current DLL lock value. Frequency offset will besapplied to’write 
DQ/DM and read DQS. 
1'b1: Enable frequency offset calculation. 
1'bO: Disable frequency offset calculation. 
cal_vtc_en 
VT compensation enable. 
DLL Delay is updated depending onsthe, latest Master DLL lock 
22 RW {0x0 value whenever "dfi_ctrlupd_req" or. "dfi»phyupd_req" is issued if 
cal_vtc_en=1. It compensates,On-chip VT variation. 
1'b1: VT compensation enabled. 
1'bO: VT compensation disabled. 


Rw loxo ca_swap_mode_dis 
CA swap disable for LPDDR4,HW CAL CBT mode 


wck_vtc_en 

VT compensation enable for WCK. 

DLL Delay is updated depending on the latest Master DLL lock 
Rw lox value whenever “dfi_ctrlupd_req" or "dfi_phyupd_req" is issued if 

wck_vtcgen=1. It compensates On-chip VT variation. 

1'b1: VT compensation enabled. 

1'bO*VT compensation disabled. 

cal vtc yen should be 1 for use wck_vtc_en = 1. 


co 
Resse 
DBI enable for LPDDR4/5 read training. 
ee pM bees 1'bO: DBI is not calibrated during read training. 
1'b1: DBI is calibrated during read training. 
wrtrn_dbi_cal_en 
DBI enable for LPDDR4/5 write training. 
17 Rw “tox Set to 0 if Data Mask, Write DBI and Read DBI are all disabled at 
DRAM. Otherwise, it should be set to 1. 
1'bO: DBI is not calibrated during write training. 
1'b1: DBI is calibrated during write training. 
wrlvl_resp 
1s _|ro [oxo |rsponse after Write Leveling isdone, | 


LP5_16bank_mode 
LP5 16bank mode 
15 RW |0x0 1'b1: 16bank mode 
1'b0O: 4bg/4bank mode 
8 bank mode don't care about this field. 
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| Bit |Attr|ResetValue| Ci@eescription 


ctrl_upd_interval 
DLL update interval. 
DLL update is done periodically with interval defined by 
; ctrl_upd_interval when ctrl_upd_time = 2'b10. 
Pesto RW 2'bO0: 2us 
2'b01: 4us 
2'b10: 6us 
2'bil1: 8us 


lock_sample_condition 
Lock value sampling condition setting for lock value averaging. 
12:11/RW Applied when lock_averge_en = 1. 
, 2'b00: Lock value will be sampled if ctrl_flock = 1. 
2'b0O1: Lock value will be sampled if ctri_clock = 1. 


2'b10: Lock value will be sampled if ctrl_locked=A. 
wrtrn_dqs_edge_en 

DQS edge enable for initial write training. This field can be 
changed to find the effect of duty cycle error on the initial write 
training result for debug purpose. For normal operation, use the 
default value (2'b11). 

2'b11: DQ/DM captured at the rising and falling edge of DQS will 
be used for the initial write training (Default). 

2'b01: DQ/DM captured only at the rising edge of DQS will be 
used for the initial write training. 

2'b10: DQ/DM captured onlyyat the falling edge of DQS will be 
used for the initial write training. 

2'b00: Do not use. 


wrlvl_start 

Write Leveling start. Itcan be enabled when wrlvl_mode = 1. It 
should be disabled after write leveling response (wrlvl_resp) is 
asserted. 


rdivl_dqsmedge_en 

DQS edge enable for initial read training. This field can be 
changed to-find the effect of duty cycle error on the initial read 
training»sresult for debug purpose. For normal operation, use the 
default value (2'b11). 

2'b11: DQ/DM captured at the rising and falling edge of DQS will 
be used for the initial read training (Default). 

2'b01: DQ/DM captured only at the rising edge of DQS will be 
used for the initial read training. 

2'b10: DQ/DM captured only at the falling edge of DQS will be 
used for the initial read training. 

2'b00: Do not use. 

wr_cal_mode 

If it is enabled, PHY will use "SDLL Code" which is calculated 
during Write training. If disabled, PHY will use "SDLL Code" which 
is calculated from Master DLL(T/4). 

lock_average_en 

Lock value average enable. If enabled, moving average will be 
applied to DLL lock value to remove lock value deviation due to 
power noise. 

1'bO: DLL lock value will not be averaged. (Default) 

1'b1: DLL lock value will be sampled and averaged. The number 
of lock value that will be averaged is defined in avg_window_size. 
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| Bit [Attr|ResetValue| C(@Deescription 
rd_cal_mode 
When rd_cal_mode=1, PHY will use "SDLL Code" which is 
calculated during Read training. If disabled, PHY will use "SDLL 
Code" which is calculated from Master DLL (T/4). 
ca_cal_mode 
CBT Mode Enable. 
For LPDDR4, if ca_cal_mode = 1 and cbt_vref_dqs_en[N] = 1, 
DQS/DQ/DM pad for Byte N will be set to driver mode. 
For LPDDRS, if ca_cal_mode = 1 and cbt_bit_dq_en[n] = 0, DQ 
pad for bit n will be set to driver mode. 
gate_cal_mode 
Gate training mode enable. If gate training is used, this value 
should be high during operation. 
1'b1: PHY will apply gate cycle/offset result(GT a<VWMG* _es0/cs1 
and GT_CYC*_cs0/cs1) from gate training to gate signal. 
1'bO: PHY will apply ctrl_shiftc to gate signal. 
wrlvl_mode 
Write leveling mode enable. If write levelingyis 
configured(wrlvl_mode = 1), DQ/DM,padyewill/be set to receiver 
mode (io_dq_en=16'hFFFF, io_dm_en=2'b11) and DQS pad will 
be set to driver mode (io_pdgqs’ en=2'b00, io_ndqs_en=2'b00). 


DDRPHY CAL CON1 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 
RW 


wrtrn_pass_adj 

This field controls how many times write should be operated well 

to determine if it goes into VWP(Valid Window Period) or not. For 

write training, PHY decides that DQ is in the valid window if data 

check passes *4 times consecutively. The valid range is 0x1~0xF. 

4'h1: PHY¥«decides that DQ is in the valid window if data check 

passes 4 time. 

4'h2:)PHY.decides that DQ is in the valid window if data check 
31:28 0x2 passes 8 times consecutively. 

4'h3: PHY decides that DQ is in the valid window if data check 

passes 12 times consecutively. 

4'hE: PHY decides that DQ is in the valid window if data check 

passes 56 times consecutively. 

4'hF: PHY decides that DQ is in the valid window if data check 


passes 60 times consecutively. 
rwijoxo | dfi_error_en 

Dfi error enable 
rdivl_incr_adj 
Initial training step size (default: 7'h1, fine step delay). 
It should be smaller than 7'bOF. This is valid only for write/read 
DQ calibration, gate training and write leveling. 
bit[26:25]=2'bOO: The step value will be "rdlvl_incr_adj[4:0]". 
bit[26:25]=2'bO1: The step value will be "T/4". 
bit[26:25]=2'b10: The step value will be "T/8". 
bit[26:25]=2'b11: The step value will be "T/64". 


26:20|RW |0x01 
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| Bit |Attr|ResetValue| ——Ci@eescription 


rdivl_pass_adj 
This field controls how many times "Read" should be operated 
well to determine if it goes into VWP(Valid Window Period) or not. 
4'h1: PHY decides that DQS is in the valid window if data check 
passes 2 time. 
4'h2: PHY decides that DQS is in the valid window if data check 
passes 4 times consecutively. 
4'h3: PHY decides that DQS is in the valid window if data check 
: passes 6 times consecutively. 

fete RW Ox 4'h4: PHY decides that DQS is in the valid window if data‘check 
passes 8 times consecutively. 
4'h5: PHY decides that DQS is in the valid window if data check 
passes 10 times consecutively. 
4'h6: PHY decides that DQS is in the valid window.if data*‘check 
passes 12 times consecutively. 
4'h7: PHY decides that DQS is in the valid window iftdata check 
passes 14 times consecutively. 
Others: Do not use. 


ctrl_rpost_opt 
LPDDR5 read post-amble toggle option: 
. Refer to read post-amble description in DRAM spec. 
tae axe 2'b00: Read post-amble = O.5tWCK static. 
2'b01: Read post-amble = 2.5tWCkK static. 
2'b10: Read post-amble = 4)5tWCK static. 


glvl_periodic_incr_adj 
Periodic (or short) gate'training step size. 
It should be smaller than 7'hiF. Default value is 
7'b1000000(T/4). 
; bit{13:12]=2'bOO: The step value will be 
1S:7- (| RW.) Oxet0 "glvl_periodic_iner#adj[4:0]". 
bit[13:12Jj=2'b01: The step value will be "T/2". 
bitL13212]=2'b10: The step value will be "T/4" (default). 
bit[13:12]=2'b11: The step value will be "T/8". 
bith13:7]=7'h00: The step value will be "T/16". 
rdivl_periodic_incr_adj 
Periodic (or short) training step size. 
It,decides the step value of delay line to increase during periodic 
read and write training. It should be smaller than 7'bOF. Default 
value is 7'h40(T/32). 
Re bit{6:5]=2'b00: The step value will be 
"rdivl_periodic_incr_adj[4:0]". 
bit[6:5]=2'bO1: The step value will be "T/16". 
bit[6:5]=2'b10: The step value will be "T/32" (default). 
bit[6:5]=2'b11: The step value will be "T/64". 


DDRPHY CAL CON2 
Address: Operational Base + offset (Ox000C) 
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| Bit |Attr|ResetValue| Ci@eescription 


ctrl_rpre_opt 
Read pre-amble toggle option. Refer to read pre-amble 
description in DRAM spec. 
For LPDDR4: 
31 RW {0x0 1'b1: Read pre-amble = 2nCK toggle. 
1'bO: Read pre-amble = 2nCkK static. 
For LPDDRS5: 
1'b1: Read pre-amble = 2tWCK static + 2tWCK toggle. 
1'bO: Read pre-amble = 2tWCK static. 
ctrl_rodt_disable 
Read ODT(On-Die-Termination) disable signal. 
1'b1i: Read ODT disabled. Drive ctrl_read_p* to 0. If using 
30 Rw lox LPDDR4, ctrl_read_p* will be always O by enabling this field. 
Io_pdqs_read, io_ndqs_read, io_dq_read, io_dm_read.are low. 
1'b0: Read ODT enabled. Drive ctrl_read_p* normally. 
Io_pdqs_read, io_ndqs_read, io_dq_read, io ,dm._read are high 
only for read duration. 
ctrl_shgate 
This field controls the gate control signal. 
1'bO: Gate signal length = "burst length / 2” + N (Apply when 
29 Rw loxo DQS Pull-Down is enabled. N.is;determined by ctrl_gatedurad}). 
1'b1: Gate signal length = "burst length / 2" ? 1 
For LPDDR4, MR1 should be programmed so that read Pre-amble 
is 2nCK 
static and read Post-amble is 0»5tCK when shgate is 'hO. 


ctrl_gt_fine_disable 
Gate fine training-enable for periodic gate training. 


ctrl_gatedurad} 
It adjusts the duration cycle of "ctri_gate" on a clock cycle base. 
; MSB(bit3) controls*direction: 
coat Ree EXE 1'b1: Subtract duration 
1'bO: Add duration 
Bit[ 2:0] set’duration value. 
ctrlagateadj 
It adjusts the enable time of "ctrl_gate" on a clock cycle base. 
The reference point is at the end of RL. 
MSB(bit3) controls direction: 
‘ 1'b1: Subtract delay 
ss call 1'bO: Add delay 
Bit[2:0] set delay value. When gate training is enabled, it 
configures the start point of gate training. If gate training is not 
enabled, it will be used to manually control the position of 
ctrl_gate. 
ctrl_readduradj 
It adjusts the duration cycle of "ctrl_read" on a clock cycle base. 
"ctrl_read" is the read odt control signal within PHY. 
MSB(bit3) controls direction: 
: 1'b1: Subtract delay 
Pe OR Oxy 1'bO: Add delay 
Bit[2:0] set delay value. It determines the high duration of 
io_pdqs_read, 
io_ndqs_read, io_dq_read and io_dm_read if ctrl_rodt_disable is 
0. 
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ctrl_readadj 
It adjusts the enable time of "ctrl_read" on a clock cycle base. 
The reference point is at the end of RL. 
MSB(bit3) controls direction: 
15:12;RW |Ox1 1'b1: Subtract delay 
1'bO: Add delay 
Bit[2:0] set delay. It determines the start cycle of high duration 
of io_pdqs_read, io_ndqs_read, io_dq_read and io_dm_read if 
ctrl_rodt_disable is 0. 


ctrl_readduradj_ext 
Default value is 0. This field is used for extend control rangeyof 
ctrl_readduradj value. 
11 RW {0x0 ctrl_readduradj_ext = 1'bO (default) 
=> Non Extended 
ctrl_readduradj_ext = 1'b1 
=> ctrl_readduradj[2:0] + 'h8 
ctrl_readadj_ext 
Default value is 0. This field is used for extend control range of 
ctrl_readadj value. 
10 RW {0x0 ctrl_readadj_ext = 1'bO (default) 
=> Non Extended 
ctrl_readadj_ext = 1'b1 
=> ctrl_readadj[2:0] + 'h8 


2'b00: SE NDQS Glitch 5.5tCK Masking. 


ctrl_long_gate_train_mode 
Gate training mode by long gate(shgate = 0) 


glvl,_ start_adj 
Gate training start point adjustment. 
This, field adjusts the initial code provided to the gate delay line at 
the beginning of periodic gate training. 
biti[6:4]=3'bOOO: The start point code is -T from the first DQS 
risinge edge. 
bit[6:4]=3'bO0O1: The start point code is -7T/8 from the first DQS 
risinge edge. 
bit{6:4]=3'b010: The start point code is -6T/8 from the first DQS 
; risinge edge. 

6:4 RVR bit[6:4]=3'b011: The start point code is -5T/8 from the first DQS 
risinge edge. 
bit{6:4]=3'b100: The start point code is -4T/8 from the first DQS 
risinge edge. 
bit[6:4]=3'b101: The start point code is -3T/8 from the first DQS 
risinge edge. 
bit[6:4]=3'b110: The start point code is -2T/8 from the first DQS 
risinge edge. 
bit{6:4]=3'b111: The start point code is -T/8 from the first DQS 
risinge edge. 
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ctrl_gateduradj_ext 
Default value is 0. This field is used for extend control range of 
ctrl_gateduradj value. 
3 RW {0x0 ctrl_gateduradj_ext = 1'bO (default) 
=> Non Extended 
ctrl_gateduradj_ext = 1'b1 
=> ctrl_gateduradj[2:0] + 'h8 
ctrl_gateadj_ext 
Default value is 0. This field is used for extend control range of 
ctrl_gateadj value. 
2 RW {0x0 ctrl_gateadj_ext = 1'bO (default) 
=> Non Extended 
ctrl_gateadj_ext = 1'b1 
=> ctrl_gateadj[2:0] + 'h8 


ctrl_read_width 
The default is 1'b0. We strongly recommend that.it should have 
one more idle cycle between read and write because the variation 
of data arrival time during read can be greater than 1 cycle. If it 
is 1'b1, the package and board should beycarefully optimized with 
1:0 IRW loxo a short length and it should be used atthe low frequency. Please 
refer to. 
1'bO: Termination on (io_pdqssread, io ndqs_read, io_dq_read, 
io_dm_read are driven high) ‘period is (BL/2+1.5) cycle (Default). 
1'b1: Termination on period (io _pdqs_read, io_ndqs_read, 
io_dq_read, io_dm_read are driven high is (BL/2+1) cycle(Not 
recommended). 


DDRPHY CAL CON3 
Address: Operational Base + offset (0x0010 


| Bit_|Attr| Reset Value 


vt_phyupdsreqg_cycle 
. For,debug purpose. For phy-initated update mode. It controls the 
ot co RW | OxoF number of.cycle during which cs_phyupd FSM stays at 
STUPD, WATT state. 
dvfs_wait_cycle 
25:22|RW |0x1 For.debug purpose. It controls the number of cycle during which 
cS_phydvfs FSM stays at ST_DVFS _A state. 
vt_mcupd_reg_cycle 
; For debug purpose. For mc-initiated update mode. It controls the 
22 TORN: Og. number of cycle during which cs_phyupd FSM stays at 
ST_UPD_WAITT state. 


upd_ack_cycle 
15212)RW \0x9 For debug purpose. It controls the number of cycle during which 
cs_phyupd FSM stays at ST_UPD_ACK state. 


auto_dqs_clean 
Enable Auto-DQS-Clean mode. Auto-DQS-Clean needs following 
conditions. 
1. Gate training off 
te oe 2. Use Differential IO with VSSQ-Term 
3. ctrl_shgate=1'bO, ctri_gateduradj=4'b0001 
4. tDQSCK(min) =< 2*tCK: ctrl_gateadj = 4'b1001 
tDQSCK(min) > 2*tCK: ctrl_gateadj = 4'b0000 
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gt_sw_mode 
Gate training Register RW mode control for debug purpose. 
Pcl_pd should be set to 1'bO to enable write mode. 

10 Rw loxo 1'b1: CAL_GT_CSO_VWMCO, CAL_GT_CS1_VWMCO, 
CAL_GT_CSO_CYC, CAL_GT_CS1_CYC are writable when 
dvfs_mode = 2'b00 and ctrl_shgate = 1'bl. 
1'b0: CAL_GT_CSO_VWMCO, CAL_GT_CS1_VWMCO, 
CAL_GT_CSO_CYC, CAL_GT_CS1_CYC are read-only. 


wr_sw_mode 

SW Write training code update control. 

This field will be enabled when restoring the previous write 
training results. pcl_pd should be set to 1'bO to enableswrite 
mode. 

1'b1: SW_WR_DESKEWC_CS0O_CON*, 

RW {0x0 SW_WR_DESKEWC_CS1_CON*, SW_WR_DESKEWL_CS0_CON*, 
SW_WR_DESKEWL_CS1_CON* will be written to,internal write 
training code. 
1'b0: SW_WR_DESKEWC_CS0O_CON*, 
SW_WR_DESKEWC_CS1_CON*, SWAWRsDESKEWL_CSO_CON*, 
SW_WR_DESKEWL_CS1_CON* willmot,be*written to internal 
write training code. 


rd_sw_mode 
SW Read training code update control. 
This field will be enabled when restoring the previous read 
training registers. pcl_pd should be set to 1'bO to enable write 
mode. 
1'b1: SW_RD_DESKEW_CENTER_CSO_CON_*, 
SW_RD_DESKEW_LEFT#CS0O_CON_*, 
SW_RD_DQS_VWMC_CSO_CONO, 
SW_RD_DQS_VWML_CSO_CONO, 
SW_RD_DESKEW_CENTER_CS1_CON_*, 
SW._RD_DESKEW_LEFT_CS1_CON_*, 

RW {0x0 SW_RD_DQS_VWMC_CS1_CONO, 
SW. RD. DQS_VWML_CS1i_CONDO will be written to internal read 
training code. 
1'bO: SW_RD_DESKEW_CENTER_CSO_CON_*, 
SW_RD_DESKEW_LEFT_CSO_CON_*, 
SW_RD_DQS_VWMC_CSO_CONO, 
SW_RD_DQS_VWML_CSO_CONO, 
SW_RD_DESKEW_CENTER_CS1_CON_*, 
SW_RD_DESKEW_LEFT_CS1_CON_*, 
SW_RD_DQS_VWMC_CS1_CONO, 
SW_RD_DQS_VWML_CS1_CON0 will not be written to internal 
read training code. 
wrlvl_sw_mode 
ctrl_wrlvl_code Register RW mode control for debug purpose. 

7 Rw lox0 pcl_pd should be set to 1'b0O to enable write mode. 

1'b1: Ctrl_wrlvl1_code and ctrl_wrlvlO_code are writable when 
wrlvl_mode is set and pcfg_mode[2] is high. 
1'bO: Ctrl_wrlvl1_code and ctrl_wrlvl0O_code are read-only. 
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prbs_sw_mode 
SW PRBS training code update control. 
This field will be enabled when restoring the previous PRBS 
training resisters. pcl_pd should be set to 1'b0O to enable write 
RW |0x0 mode. 

1'b1: PRBS_CON4 and PRBS_CONS5 will be written to internal 
PRBS training code. 
1'bO: PRBS_CON4 and PRBS_CONS5 are not written to internal 
PRBS training code. 
min_locktime_adj 
MDLL lock check timing control after DLL relock start during DVFS 
pause. 

5:4 |RW |Ox0 2'bO0: Default. 
2'b01: MDLL lock check timing will be delayed by + DFI cycle. 
2'b10: MDLL lock check timing will be delayed by 2 DFI cycle. 
2'bi1: MDLL lock check timing will be delayed by. 3 DFI cycle. 


ctrl_link_ecc_mode 

LP5 link ecc mode for dvfsO mode 
3 RW {0x0 1'b1: ON 

1'bO : OFF 


pcfg_mode 
PHY Configuration Register mode control signal to read the 
information at each data slice for debug. This field should be set 
to 'hO for normal operation. 
bit[2]=1'b1: Read mode enable for debug. VT compensated DLL 
codes will be read out for RD. DESKEW_CENTER_CSO_CON_DM, 
RD_DESKEW_CENTER_CSO_CON*, 
RD_DESKEW_,CENTER“C€S1_CON_DM, 
RD_DESKEW_CENTER_CS1_CON*, WR_DESKEWC_CSO_CON*, 
WR_DESKEWC_CS1_CON*, DM_DESKEWC_CS0O_CON*, 

2:0 |RW |0Ox0 DM_DESKEWC_CS1_CON*. 
The original DLL code will be read out for WR_LVL_CON*. 
bit[2]}=1'bO; Read mode disabled. 
Viecompensated DLL codes will be read out for WR_LVL_CON*. 
The original DLL codes will be read out for 
RD. DESKEW_CENTER_CSO_CON_DM, 
RD_DESKEW_CENTER_CSO_CON*, 
RD_DESKEW_CENTER_CS1_CON_DM, 
RD_DESKEW_CENTER_CS1_CON*, WR_DESKEWC_CSO_CON*, 
WR_DESKEWC_CS1_CON*, DM_DESKEWC_CS0O_CON*, 
DM_DESKEWC_CS1_CON*. 


DDRPHY CAL CON4 
Address: Operational Base + offset (0x0014) 


| Bit\ |Attr| Reset Value, 


Po iescription 
LP4_High_density_mode 
LPDDR4 High density mode 
31 RW {0x0 1'b1: Support R17/R18 for ACT2. 
1'b0O: Support 2'b11 command for ACT2. 
This field should be disabled in LPDDRS. 
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glvl_periodic_fine_incr_adj 
Periodic gate training step size at fine mode. 
It should be smaller than 7'hiF. Default value is 
7'bOO000000(T/16). 
f bit[30:29]=2'bOO: The step value will be 

30: 2A RW: Ox00 "glvl_periodic_fine_incr_adj[4:0]". 
bit[30:29]=2'bO1: The step value will be "T/32". 
bit[30:29]=2'b10: The step value will be "T/4". 
bit[30:29]=2'b11: The step value will be "T/8". 
bit[30:24]=7'hOO: The step value will be "T/16" (default). 


glitch_removal_length 

This field is used for control postamble glitch removal duration: 
ce a 1'bO: 1.5tCK 

1'b1: 1tCkK 

glitch_removal_en 

This field is used for postamble glitch removal enable’ during 
22 RW |0x0 Auto-DQS-Clean mode. 

1'bO: Glitch removal disable 

1'b1: Glitch removal enable 


lock_avg_cnt_number 
21:16;RW |0x03 This field determines the Lock value. update counter maximum 
number for moving averaging. 


WCK_MASK 

This field is option for WCK OFF timing on rank2rank operation 

1'b1: WCK off timing on rank2rank operation can be allowed as 
15 RW |0x1 see 

optimized parametenby SMG. 

1'bO: WCK off timing.on rank2rank operation can be allowed 

same as WCK off timingon same rank operation. 


cmdfifo_wl_ext 

14 Rw lox0 This field determines command FIFO write latency extention 
mode forsauto dqs clean and ONLY use at LPDDRS. 
If this field set to 1, PHY can support RL = 21. 


upd “rangezext 

Default value is 0. This field is used for extend control range of 

ctrl_upd_range value. 

upd_range_ext = 2'b00 (default) 

2°b00: Update when difference is greater than O tFS. 

2'b01: Update when difference is greater than 3 tFS. 

2'b10: Update when difference is greater than 7 tFS. 

2'b11: Update when difference is greater than 15 tFS. 

upd_range_ext = 2'b0O1 

2'b00: Update when difference is greater than 5 tFS. 

2'b01: Update when difference is greater than 9 tFS. 
13212}/RW_|0x0 2'b10: Update when difference is greater than 11 tFS. 

2'b11: Update when difference is greater than 13 tFS. 

upd_range_ext = 2'b10 

2'b00: Update when difference is greater than 17 tFS. 

2'b01: Update when difference is greater than 19 tFS. 

2'b10: Update when difference is greater than 21 tFS. 

2'b11: Update when difference is greater than 23 tFS. 

upd_range_ext = 2'b1i1 

2'b00: Update when difference is greater than 25 tFS. 

2'b01: Update when difference is greater than 27 tFS. 

2'b10: Update when difference is greater than 29 tFS. 

2'b11: Update when difference is greater than 31 tFS. 
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wrtrn_multi_pattern 
Multi-pattern enable during the initial write training. 
1'b0O: One BL16 pattern will be asserted at each DLL code during 
write training. 
1'b1: Four BL16 patterns will be asserted at each DLL code during 
write training. 
num_repeat 
The number of DRAM access at each DLL code during the initial 
read or write training. PHY will collect pass/fail decision for 
num_repeat times DRAM access at each DLL code. For initial 
write training, 4*num_repeat DRAM access will occur at each, DLL 
code if wrtrn_multi_pattern is 1. Num_repeat should be greater 
than 0. 
dvfs_wrtrn_mode 
DVFS write training mode select. 
1'b0: DVFS write training starts dvfs_wr_start_adj steps earlier 
from DQ right side edge. Training code will beincreased to find 
the correct DQ/DBI location. 
1'b1: DVFS write training starts at DQ right side edge determined 
at the initial write training. Training*code will be increased or 
decreased to find the correct.DQ/DBI location. 
dvfs_wr_start_adj 
DVFS write training start point. 
It is valid only when dvfs_¢wrtrn_mode = 0 (or binary_en = 1, 
TBD). It determines how early DVFS write training starts from the 
previous write training code» (T=current lock value) 
DVFS write training start point = write DQ/DM Left code - 
dvfs_wr_start_adj*2 


DDRPHY LP _CONO 
Address: Operational Base + offset.(0x0018) 


Reset Value 


Perth 
ReservedO 


ctrl_wek_phy_cg_en_ignore 
This field support to ignore phy_cg_en for WCK at WCK free 
running mode. 

19:18/RW |0x3 This field should be controlled at WCK free running mode. 
bit{19] is BYTE1 control, bit[18] is BYTEO control. 
1'b1: Ignore phy_cg_en control for WCK. 
1'b0O: WCK is contollred by phy_cg_en. 


ctrl_pulld_dgq 

Active HIGH signal to pull-down the High-Z duration of DQ/DM 

signals for debug purpose. For normal operation this field should 

be zero. 

When bus is idle, it can be set to pull-down or up the bus not to 
17:16/R 0x0 make bus high-z state. 

2'b11: DQ/DM pull down enabled. io_dq_pdn and io_dm_pdn will 

be driven high. io_dq_pup and io_dm_pup will be driven low. 

2'b00: DQ/DM pull down disabled. io_dq_pdn and io_dm_pdn will 

be driven low. io_dg_pup and io_dm_pup will be driven low. 

Others: Don't use. 
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cs_io_pd 
Command signal I/O driver power down mode select. If enabled, 
Command signal I/O driver will be turned on and off dynamically 
depending on "ctrl_wake_up" to save I/O power. This field should 
not be changed during the normal operation. 
1'b0: Command signal I/O driver will be always on. (io_adct_en 
is always low) 
1'b1: Enable command signal I/O driver dynamic power down. 
Command signal I/O driver will be turned on (io_adct_en is low) 
only when ctrl_wake_up is high. 
ds_io_pd 
DQ, DM, DQS I/O receiver power down will be enabled 
dynamically during normal operation to save I/O power. 
1'b0: DQS/DQ/DM receiver power down will be disabled and 
receivers are always on. (io_dq_pd, io_dqs_pd, ioxdm_pd are 
low) 
1'b1: DQS/DQ/DM receiver is on (io_dg_pd, io_dqs_pd, 
io_ dm_pd is low) only | for the read duration) off,(io_dq_pd, 

a) igh) otherwise. 
scheduler_HW_clock_gating_ disable 
PHY scheduler Dynamic clock.gating, disable signal. 
1'b0: HW Dynamic clock gating function enable. 
1'b1: HW Dynamic clock gating,function ingore. 


= 


PHY control logic clock gating enable. This field can be enabled 
after all the initial (or long) training is done. 

1'bO: PHY controllogic clock gating off. 

1'b1: PHY control logic’*clock gating on. PHY internal clock will be 
alive if debug_mode-en is high or if write/read/gate training is 
on-going. Otherwise, internal clock will be gated. 

mdll_cg.zen 

MastersDLL dynamic clock gating mode. 

1'bO®MDkLedynamic clock gating off. 

bi: MDLL dynamic clock gating on. MDLL clock gating will be 
controlled by ctrl_phy_cg_en. 

dqs_ enable 

1'b1: DQS enable 

1'b0: DQS disable 

wck_enable 

1'b1: WCK enable(LPDDRS5 option) 

1'b0: WCK disable(LPDDR4 option) 

ctrl_dqs_drv_off 

DQS driver off signal. When this field enabled, DQS driver is 
turned off (io_pdqs_en = 1'b1, io_ndqs_en = 1'b1). 

This field should be enabled when disabling write link 
ECC(LPDDRS). 

ctrl_dq_rcv_on 

DQ receiver on signal. When this field enabled, DQ receiver is 
turned on (io_dq_read = i'b1, io_dq : 
ctrl_scheduler_en 

PHY scheduler clock enable (LPDDR5 should be enabled). 

1'b1: Clock enable 

1'b0O: Clock disable 


. Reservedi 


Copyright 2022 © Rockchip Electronics Co., Ltd. 329 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


write_se_wck 
Wck single-ended mode 
1'b1: Single-ended mode 
: Sone 1'bO: Differential mode 
Caution: write_se_ck should be enabled using write_se_wck in 
LPDDR5. 


Reserved2 


ctrl_pulld_dqs 
Active HIGH signal to pull-up or down PDQS/NDQS signals. When 
using Gate training in LPDDR4, this field can be zero. 
When bus is idle, it can be set to pull-down or up the bus to avoid 
high-z state (PDQS/NDQS is pulled-down/up). 

1:0 |IRw lox3 If not using Gate training, this field should be always set for 

, normal operation to make P/NDQS signals pull-down/up. 

2'b11: DQS pull-down enabled. io_pdqs_pdnjis set to high. 
io_ndqs_pup are set to high only if ctrl_dfdqs,is high. 
io_pdqs_pup and io_ndqs_pdn are set to low. 
2'b00: DQS pull-down disabled. io_pdqs.pdn/and io_ndqs_pup 
are set to low. io_pdqs_pup and io mdqs_pdn are set to low. 


DDRPHY GATE CONO 
Address: Operational Base + offset (Ox001C 


rte Reset Value 


ReservedO 


rank_en 

RANK enable signal for read command decoding and dynamic 

gate training. 

2'b11: Enable RANKO and RANK1, CS[1:0] used for read 
25:24|RW |0x3 command*decoding, which is used to generate gate signal. 

2'bO1:Enable RANKO, CS[0] only used for read command 

decoding. 

2'b10: Enable RANK1, CS[1] only used for read command 

decoding. 


; Reserved1 


ranki_dsen 
: DQS Cleaning/Gate signal generation enable for RANK1. 
tote Oe bit[13]: Enable data_slice1. 
bit{12]: Enable data_sliceO. 


: Reserved2 


rankO_dsen 
: DQS cleaning/gate signal generation enable for RANKO. 
Ee, CREM OXS bit(1]: Enable data_slice1. 
bit[O]: Enable data_sliceO. 


DDRPHY_OFFSETR_CONO 
Address: Operational Base + offset ———-= > ae 


— Bit _|Attr] Reset Value. 


aoserysde —Psseipttion —_________ 
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ctrl_offsetr1 
This field can be used to give offset to read DQS for debug 
purpose. 
If this field is fixed, this should not be changed during operation. 
This value is valid only after dfi_ctrlupd_req becomes HIGH and 
LOW. The right-shifted value is limited by the quarter of the 
: maximum delay in Master Delay Line. 

g> FO RW Oxd00 Read DQS offset amount: 
ctrl_offsetr1[9] = 1: (tFS: fine step delay) 
Read DQS 90 degree delay amount or Read DQS delay from read 
training - ctrl_offsetr1[8:0] x tFS 
ctrl_offsetr1[9] = 0: 
Read DQS 90 degree delay amount or Read DQS delay from read 
training + ctrl_offsetri[8:0] x tFS 


. Reserved1 


ctrl_offsetrO 
This field can be used to give offset to read DQS for debug 
purpose. 
If this field is fixed, this should not,be changed during operation. 
This value is valid only after dfi»_ctrlupd_req becomes HIGH and 
LOW. The right-shifted value isslimited=by the quarter of the 
maximum delay in Master Delay Line. 

BW Ox0G Read DQS offset amount: 
ctrl_offsetrO[9]= 1: (tFS: fine step delay) 
Read DQS 90 degreesdélay amount or Read DQS delay from read 
training - ctrl_offsetrO[8:0] x tFS 
ctrl_offsetrO[9] = 0: 
Read DQS 90 degree delay amount or Read DQS delay from read 
training + ctrl_offsetrO[8:0] x tFS 


DDRPHY_OFFSETW_CONO 
Address: Operational Base + offset (0x0030) 


Fert eee 


[_™ YS CDescription 
loxon ps fggsenned® 


proo nese 
This field can be used to give offset to write DQ/DM in BYTE1 for 
debug purpose. 
If this field is fixed, this should not be changed during operation. 
This value is valid only after dfi_ctrlupd_req becomes HIGH and 
LOW. The right-shifted value is limited by the quarter of the 
maximum delay in master delay Line. 

2 OW 7ox000 Write DQ offset amount : 
ctrl_offsetw1[9] = 1 : (tFS: fine step delay) 
Write DQ 270 degree delay amount or Write DQ delay from write 
training - ctrl_offsetwi[8:0] x tFS 
ctrl_offsetw1[9] = 0: 
Write DQ 270 degree delay amount or Write DQ delay from write 
training + ctrl_offsetw1[8:0] x tFS 


; Reserved1 
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| Bit |Attr|ResetValue| Ci@eescription 


ctrl_offsetwO 
This field can be used to give offset to write DQ/DM in BYTEO for 
debug purpose. 
If this field is fixed, this should not be changed during operation. 
This value is valid only after dfi_ctrlupd_req becomes HIGH and 
LOW. The right-shifted value is limited by the quarter of the 
maximum delay in master delay Line. 

Bees Write DQ offset amount : 
ctrl_offsetwO[9] = 1 : (tFS: fine step delay) 
Write DQ 270 degree delay amount or Write DQ delay from write 
training - ctrl_offsetwO[8:0] x tFS 
ctrl_offsetwO[9] = 0: 
Write DQ 270 degree delay amount or Write DQ delay from write 
training + ctrl_offsetwO[8:0] x tFS 


DDRPHY_OFFSET DQ CONO 
Address: Operational Base + offset (0x003C) 


susie [owoo000 SR 


joxooooa ‘Reserved 


preooco seed 
Offset control for read DQ/DM.bits,in BYTE1. It is used to impose 
delay for read DQ/DM before read training, so that DQS is ahead 
of DQ/DM. Once this fieldvis set, it should not change during 
operation. 

Boe? SBM | OX0E If this field is fixed, this should not be changed during operation. 
This value is valid-only after dfi_ctrlupd_req becomes HIGH and 
LOW. The right-shifted value is limited by the quarter of the 
maximum delay in master delay Line. 
Read DQ/DM offset amount: ctrl_offset_dq_dsi[6:0] x tFS 


ctrl_offsetadq_ds0O 
Offset control for read DQ/DM bits in BYTEO. It is used to impose 
delay.for read DQ/DM before read training, so that DQS is ahead 
of 'DQ/DM. Once this field is set, it should not change during 
operation. 

RW OX00 If this field is fixed, this should not be changed during operation. 
This value is valid only after dfi_ctrlupd_req becomes HIGH and 
LOW. The right-shifted value is limited by the quarter of the 
maximum delay in master delay Line. 
Read DQ/DM offset amount: ctrl_offset_dq_dsO[6:0] x tFS 


DDRPHY_OFFSETC _CONO 
Address: Operational Base + offset 7 eo 


Bik {Attr/ Reset Value| 


<< 
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ctrl_offsetc1 

Gate offset amount for DDR. If this field is fixed, this should not 

be changed during operation. This value is valid only after 

ctrl_vtc_en is high and ctrl_vtc_en is high and dfi_ctrlupd_req 

becomes HIGH and LOW. It is used to give offset to gate training 
oR RN: 02000 result for debug purpose. 

ctrl_offsetc [9] = 1 : (tFS: fine step delay) 

Total GATE delay amount - ctrl_offsetc [8:0] x tFS 

ctrl_offsetc [9] =O: 

Total GATE Reve amount + ctrl_offsetc [8:0] x tFS 


fll nae. a 


ctrl_offsetcO 

Gate offset amount for DDR. If this field is fixed) this should not 

be changed during operation. This value is valid ‘only after 

ctrl_vtc_en is high and dfi_ctrlupd_req becomes\HIGH and LOW. 
RW |0x000 It is used to give offset to gate training result,for debug purpose. 

ctrl_offsetc [9] = 1 : (tFS: fine step delay) 

Total GATE delay amount - ctrl_offsetc [8:0] x tFS 

ctrl_offsetc [9] =O: 

Total GATE delay amount + ctrl) offsetc [8:0] x tFS 


DDRPHY SHIFTC CONO 
Address: Operational Base + offset (Ox004C) 


aise aw fowocooooo [ERNE VS 
}oxo000000 [Reserved 
ctrl_shiftc1 
GATE signal delay amount for DDR. This is used to adjust GATE 
delay based on DFI PHY clock period. 
1. Whensgate_debug_en[3] = 1 for gate margin control. 
2. When gate_cal_mode = 0 for debug purpose. 
If this, fields fixed, this should not be changed during operation. 
This. value is-valid only after dfi_ctrlupd_req becomes HIGH and 
LOW. This value is limited by the half of the maximum delay in 
master delay line. 
3'b000: O(0 degree shift) 
3'b001: T(365 degree shift) 
3'b010: T/2(180 degree shift) 
3'b011: T/4(90 degree shift) 
3'b100: T/8(45 degree shift) 
3'b101: T/16(22.5 degree shift) 
3'b111: 3T/4(270 degree shift) 
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| Bit |Attr|ResetValue| Ci@eescription 


ctrl_shiftcO 

GATE signal delay amount for DDR. This is used to adjust GATE 

delay based on DFI PHY clock period 

1. When gate_debug_en[3] = 1 for gate margin control 

2. When gate_cal_mode = 0 for debug purpose. 

If this field is fixed, this should not be changed during operation. 

This value is valid only after dfi_ctrlupd_req becomes HIGH and 
2:0 Irw loxo LOW. This value is limited by the half of the maximum delay in 

master delay line. 

3'b000: O(0 degree shift) 

3'b001: T(365 degree shift) 

3'b010: T/2(180 degree shift) 

3'b011: T/4(90 degree shift) 

3'b100: T/8(45 degree shift) 

3'b101: T/16(22.5 degree shift) 

3'b111: 3T/4(270 degree shift) 


DDRPHY OFFSETD CONO 
Address: Operational Base + offset (0x0050 


a Reset Value 


GO erence? 
fro reseed 
This field controls SW DLL update policy. 
RW |0x0 1'b1: SW DLL update by handshaking between ctrl_resync and 
resync_done_flag*. 
1'bO: SW DLL update by ctrl_resync enable and disable. 


upd_mode 

This field controls "PHY Update" mode. 

1'b1: MC-Initiated°update mode. dfi_phyupd_req is not asserted 
28 a by PHY. 

1'bO: PHY-Initiated update mode. dfi_phyupd_req will be asserted 

by PHY. 


resync_done_flag_cs 

27 This field can identify resync is applied for CtrlPHY. 
1‘b1: Resync is applied. 
1'bO: Resync is not applied. 
resync_done_flag_ds1 

26 This field can identify resync is applied for DataPHY1. 
1'b1: Resync is applied. 
1'bO: Resync is not applied. 
resync_done_flag_ds0O 

25 This field can identify resync is applied for DataPHYO. 
1'b1: Resync is applied. 
1'bO: Resync is not applied. 
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ctrl_resync 
Active RISIG-EDGE signal. User should set this signal LOW after 
setting HIGH for normal operation. When this bit transits from 
LOW to HIGH, pointers of FIFO within PHY and all of the DLL 
information (Read/Write/CA/CS DLL) is updated. If PHY is set to 
PHY-initiated updated mode, dfi_phyupd_req/dfi_phyupd_ack 
handshake should occur after ctrl_resync transits from LOW to 
HIGH. If PHY is set to MC-initiated update mode, FIFO reset and 
24 rw loxo DLL update will progress without a handshake after ctrl_resync 
transits from LOW to HIGH. In general, this bit should be set only 
during initialization and refresh cycles. Refer to "7.9 DLL Code 
Update" to use ctrl_resync. 
NOTE: Invalid command that are not listed in JEDEC command 
truth table could be interpreted as Read commandpand it will lead 
to FIFO/gate signal corruption. For example, vendor specific 
TMRS is reported to be causing this issue. Please toggle 
ctrl_resync after sending TMRS so that FIFO and Gate signal can 
be restored. 


: Reserved2 


ctrl_offsetd 

DLL offset control for CA. It can be controlled to adjust delay of 

CA bus during Command Bus Training. If this field is fixed, this 

should not be changed during, normal operation. This value is 

valid only after dfi_ctrlupd. req’\becomes HIGH and LOW. The 

right-shifted value isdimitedyby the quarter of the maximum 
BW aeee delay in master-delay line. 

offset amount for CA: 

ctrl_offsetd[9] = 1 : (tFS: fine step delay) 

CA deskew delaysctrl_offsetd[8:0] x tFS 

ctrl_offsetd[9] = 0: 

CA_.deskew delay + ctrl_offsetd[8:0] x tFS 


DDRPHY OFFSETO CONO 
Address: Operational Base»+ offset (0x0058 


Pee Reset Value 


loxog q Nippeerved® 


pron (Nese 1 

This field can be used to give offset to 

io_dg_en[15:8]/io_dm_en[1], which controls DQ/DM PAD OEN 

for BYTE1 for debug purpose. 

If this field is fixed, this should not be changed during operation. 

This value is valid only after dfi_ctrlupd_req becomes HIGH and 
25:16)RW |0x000 LOW. The right-shifted value is limited by the quarter of the 

maximum delay in master delay line. 

Offset amount: 

ctrl_offsetoi[9] = 1 : (tFS: fine step delay) 

DQ/DM OEN 270 degree delay amount - ctrl_offseto1[8:0] x tFS 

ctrl_offseto1[9] = 0: 

DQ/DM OEN 270 degree delay amount + ctrl_offseto1[8:0] x tFS 


; Reserved1 


Copyright 2022 © Rockchip Electronics Co., Ltd. 335 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


ctrl_offsetoO 

This field can be used to give offset to 

io_dq_en[7:0]/io_dm_en[0], which controls DQ/DM PAD OEN for 

BYTEO for debug purpose. 

If this field is fixed, this should not be changed during operation. 

This value is valid only after dfi_ctrlupd_req becomes HIGH and 
RW |0x000 LOW. The right-shifted value is limited by the quarter of the 

maximum delay in master delay line. 

Offset amount: 

ctrl_offsetoO[9] = 1 : (tFS: fine step delay) 

DQ/DM OEN 270 degree delay amount - ctrl_offseto0[8:0] xtFS 

ctrl_offsetoO0[9] = 0: 

DQ/DM OEN 270 degree delay amount + ctrl_offsetoO[8:0] x tFS 


DDRPHY_WR_LVL_CONO 
Address: Operational Base + offset (Ox006C) 


| Bit |Attr|/ResetValue| Ci eescription 


ReservedO 


ctrl_wrlvl1_code 
: Write level slave DLL code value for data_slice 1. 
OTOP OXO0 It will be applied to write DQS,DLb,.code if wrlvl_sw_mode is 
enabled, wrlvl_mode is set andypcfg» mode[2] is high. 


; Reserved1 


ctrl_wrlvlO_ code 

rw |ox000 Write level slave DLL code value for data_slice 0. . 
It will be applied to write DQS DLL code if wrlvl_sw_mode is 
enabled, wrlvl_ mode is set and pcfg_mode[2] is high. 


DDRPHY WR LVL CON1 
Address: Operational Base + offset (0x0070 


| Bit_|Attr| Reset Value 


ReservedO 


Prag 
tWEMRD 
It controls tWLMRD and tWLDQSEN parameter during write 
leveling. 

25:20|RW |Oxte tWLMRD should be set over "clock_ratio*tMOD + WL -3" when 
ODT enable for DDR4. 
tWLMRD = DFI PHY clock period * (tWLMRD) 
tWLDQSEN = DFI PHY clock 


tWLO 
It controls tWLO parameter during write leveling. It controls when 
: PHY samples DQ feedback from DRAM during write leveling. 
tWLO = DFI PHY clock period * tWLO 
tDQSL 
; It controls tDQSL parameter during write leveling. It controls 
Re IRN, | OXO8, interval of DQS toggles during write leveling. 
tDQSL = DFI PHY clock period * tDQSL 
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| Bit [Attr|ResetValue| —C(@Deescription 
wrlvl_wck_toggle 
Number of WCK toggle. It controls toggle of WCK when wck2ck 
leveling and Vref setting on CBT. 
4'b0001: 4 WCK Toggle 
4'b0011: 6 WCK Toggle 
4'b0111: 8 WCK Toggle (default) 


4'b1111: 10 WCK Toggle 

wrlvl_dqs_toggle 

Number of DQS toggle. It controls toggle of DQS when write 
leveling and Vref setting on CBT. 

4'b0001: 1tCK DQS Toggle 

4'b0011: 2tCK DQS Toggle (default) 

4'b0111: 3tCK DQS Toggle 

4'b1111: 4tCK DQS Toggle 


DDRPHY_ WR _LVL_CON2 

Address: Operational Base + offset (0x0074 
twical_en 
Calibration enable duration controlControls the duration from 
training enable to the first command trigger in DFI cycle. 


twlical_wait 
NUM_RST_CMD 

15:12/RW loxs Number of MPC WR/RD FIFO CMD. This controls the number of 

: repetition of MPC WR/RD)FIFO CMD that are used to reset MPC 

FIFO. 
trden2resp 

11:6 |RW |0x16 Calibration done check timing control. Controls when to check the 
training response from each byte in DFI cycle. 


wlical_fail 

It will be enable if there are no pass period after WL calibration. 
5:4 0x0 It should be read by zero if calibration is done normally. 

bit{1]: For Byte 1. 

bit{O]»For Byte O. 


ctrk, dqs_extra 

Add extra write DQS toggle on postamble. This field will be 
enabled when wr_sw_mode is enabled. The maximum is 1tCK. 
2'bO1: +1tCK 

2'b00O: +O0tCK 


ctrl_dqs_ shift 
Write DQS cycle code for Data Slice. This field will be enabled 
when wr_sw_mode is enabled. The maxium is 1tCK. 
1:0 0x0 bit{1]: DQS for Byte 1 
bit[0]: DQS for Byte 0 
1'bi: +1tCK 
1'bO: +0tCK 


DDRPHY_WR_LVL_CON3 
Address: Operational Base + offset ee ee 


—Bit_|Attr] Reset Value. 


aoserusde —Pssaiption —_________ 
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wrlvl_half_over 

Write level SDLL code information. If write level code is over half 
17:16 0x0 of master dll code, "wrlvl_half_over[n]" will be "1" for 

Data_slice[n]. If it is set to high after write leveling, S/W can see 

that CK delay is smaller than DQS delay. 


: Reservedi 


wrlvl_wait 
12:8 IRW lox0b It controls tWLO parameter during write leveling. It controls when 
‘ PHY samples DQ feedback from DRAM during write leveling. 
tWLO = 4 * DFI PHY clock period * wrlvl_wait 


; Reserved2 


dfi_wlical_en 
Write latency calibration enable. 

> Rw lox0 When it is high, CA and CS will be delayed as 1 PHY clock cycle 
and 1 extra toggle will be added to DQS. If it is setto high, write 
latency calibration should be done to find proper write latency 
after write trainining. 
ctrl_wrlvl_clear 

1 rw loxo Write level DLL code clear. When, it is high, 
ctrl_wrlvlO_code~ctrl_wrlvl1_.code,, wrlvl_half_over, 
wrlvl_fail_status and PHY internal write leveling FSM will be reset. 


ctrl_wrlvl_resync 

Write level DLL code update enable. 

Active RISIG-EDGE signal. This signal should become LOW after 
RW {0x0 set HIGH for normal operation. When this bit transits from LOW 

to HIGH, write DQS DLL codes will be updated with the current 

code. Assert and de-assert ctrl_wrlvl_resync to apply 

ctrl_wrlvl0_code~ctrl_wrlvl1_code to write DQS DLL. 


DDRPHY CA DESKEW_ CONO 
Address: Operational Base + offset (Ox007C) 


puasiew foo feseReat 

Reserved1 
CGA1DeSkewCode 

25:16}RW |0x000 BDLL code for CA[1]. The delay for CA[1] signal will be 
CA1DeSkew value tFS. 

; ReservedO 
CAODeSkewCode 

RW }0x000 BDLL code for CA[0]. The delay for CA[O] signal will be 

CAODeSkew value tFS. 


DDRPHY CA DESKEW CONi 
Address: Operational Base + offset (0x0080) 


Pe Reset Value 


loxoo ——_—fReserved 


froo served 

25:16}RW |0x000 BDLL code for CA[3]. The delay for CA[3] signal will be 

CA3DeSkew value tFS. 
: ReservedO 
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| Bit |Attr| Reset Value, 


Po CC—“‘C(*é@WeeScription 
CA2DeSkewCode 

RW |0x000 BDLL code for CA[2]. The delay for CA[2] signal will be 
CA2DeSkew value tFS. 


DDRPHY CA DESKEW CON2 
Address: Operational Base + offset (0x0084 


sadew foo eR 


ee a 
31: 31:26| Rw | 0x00 Recarved 


CA5DeSkewCode 
25:16}RW |0x000 BDLL code for CA[5]. The delay for CA[5] signal will be 
CA5DeSkew value tFS. 
; ReservedO 


CA4DeSkewCode 
RW |0x000 BDLL code for CA[4]. The delay for CA[4] signal will be 
CA4DeSkew value tFS. 


DDRPHY CA DESKEW CONS3 
Address: Operational Base + offset (0x0088 


Pact Reset Value 


joxooo000 _freservedd 


precnoce lpeseved 

BDLL Code for RST. 

OxO or Ox8: The delay for,.RST signal will be zero delay. 
0x9~0x2B: The delay.for RST signal will be RSTDeSkew value - 
'h8 tFS. 

Others: Invalid. 


RW |0x000 


DDRPHY_CA DESKEW_CON4 
Address: Operational Base + offset,(0x008C) 


ue oS 


Pa ieseription sd 
loxoo | Nese 


proo pases 
BDLL code for CK. 
0x0 or Ox8: The delay for CK signal will be zero delay. 
So POR Oxgae 0x9~0x2B: The delay for CK signal will be CKDeSkew value - 'h8 
tFS. 
Others: Invalid. 


; ReservedO 


CA6DeSkewCode 
RW |0x000 BDLL code for CA[6]. The delay for CA[6] signal will be 
CA6DeSkew value tFS. 


DDRPHY CA DESKEW CONS 
Address: Operational Base + offset (0x0090) 


rents Reset Value 


joxoo ——fReserved 
31: 31:26| Rw | 0x00 Reserved 


CS1DeSkewCode 
25:16)RW |0x000 BDLL code for CS1. The delay for CS1 signal will be CS1DeSkew 
value tFS. 
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csaofw foo [See 


ReservedO 


CSODeSkewCode 
RW |0x000 BDLL code for CSO. The delay for CSO signal will be CSODeSkew 
value tFS. 


DDRPHY CA DESKEW_ CON6 
Address: Operational Base + offset (0x0094) 


er Reset Value 


loxoo —s=fReserved 


prco asses 
BDLL code for CKE1. 
0x0 or Ox8: The delay for CKE1 signal will be zero delay. 
coro RN O00? 0x9~0x2B: The delay for CKE1 signal will be CKE1DeSkew value 
- 'h8 tFS. 
Others: Invalid. 


: ReservedO 


CKEODeSkewCode 
BDLL code for CKEO. 

Rw |ox000 OxO or 0x8: The delay for CKEO signal will be zero delay. 
0x9~0x2B: The delay for CKEO signal will be CKEODeSkew value 
- 'h8 tFS. 
Others: Invalid. 


DDRPHY CAL WR PATTERN CONO 
Address: Operational Base + offset (0x0098) 


| Bit |Attr| Reset Value 


wrtrn_rddata_adj_w0O_bst1_8 
This fields Specifies the DQ pattern for BL1 and BL2 during write 
training..PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|/RW |OxOOff patterns»are the same between data_slices. 
Wrtrn>rddata_adj_w0_phaseO[7:0] represents expected data of 
DQ}7:0] and DQ[15:8] at the first valid rising edge of DQS. 
Wrtrn_rddata_adj_w0_phaseO0[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the first valid falling edge of DQS. 


wrtrn_rddata_adj_w1_bst1_8 
This fields specifies the DQ pattern for BL3 and BL4 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 

15:0 |RW }OxOOff patterns are the same between data_slices. 
Wrtrn_rddata_adj_wi_phaseO[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the second valid rising edge of DQS. 
Wrtrn_rddata_adj_wi_phase0[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the second valid falling edge of DQS. 


DDRPHY_ CAL WR_ PATTERN CON1 
Address: Operational Base + offset (Ox009C) 
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wrtrn_rddata_adj_w2_bst1_8 
This fields specifies the DQ pattern for BL5 and BL6 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the same between data_slices. 
Wrtrn_rddata_adj_w0_phase1[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 3rd valid rising edge of DQS. 
Wrtrn_rddata_adj_w0_phase1[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 3rd valid falling edge of DQS. 


wrtrn_rddata_adj_w3_bst1_8 
This fields specifies the DQ pattern for BL7 and BL8 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 

15:0 |RW |OxOOff patterns are the same between data_slices. 
Wrtrn_rddata_adj_wi_phase1[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 4th valid risingvedge of DQS. 
Wrtrn_rddata_adj_wi_phase1[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 4th valid falling : 


DDRPHY_CAL WR_ PATTERN CON2 
Address: Operational Base + offset (OxO00A0) 


| Bit |Attr| Reset Value, 


PoC eseription 
wrtrn_rddata_adj_w0O_bst9_16 
This fields specifies the DQ pattern for BL9 and BL10 during write 
training. PHY will compare.the DQ pattern with the read data by 
MPC-RD FIFO during-thevinitial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the’same between data_slices. 
Wrtrn_rddata_adj_w0_phase2[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 5th valid rising edge of DQS. 
Wrtrn_rddata_adj=w0_phase2[15:8] represents expected data of 
DQ[7:0],and DQ[15:8] at the 5th valid falling edge of DQS. 
wrtrn_tddata_adj_w1_bst9_16 
This fields.specifies the DQ pattern for BL11 and BL12 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. 
15:0 |RW |OxOOff DQ patterns are the same between data_slices. 
Wrtrn_rddata_adj_wi_phase2[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 6th valid rising edge of DQS. 
Wrtrn_rddata_adj_wi_phase2[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 6th valid falling edge of DQS. 


DDRPHY_ CAL WR_ PATTERN CONS 
Address: Operational Base + offset (Ox00A4) 


| Bit |Attr|Reset Value| Ci escription = 


wrtrn_rddata_adj_w2_bst9_16 
This fields specifies the DQ pattern for BL13 and BL14 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the same between data_slices. 
Wrtrn_rddata_adj_w0_phase3[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 7th valid rising edge of DQS. 
Wrtrn_rddata_adj_w0_phase3[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 7th valid falling edge of DQS. 
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wrtrn_rddata_adj_w3_bst9_16 
This fields specifies the DQ pattern for BL15 and BL16 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. 
15:0 |RW |OxOOff DQ patterns are the same between data_slices. 
Wrtrn_rddata_adj_wi_phase3[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 8th valid rising edge of DQS. 
Wrtrn_rddata_adj_wi_phase3[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 8th valid falling edge of DQS. 


DDRPHY CAL WR PATTERN CON4 
Address: Operational Base + offset (OxO00A8 


| Bit_|Attr| Reset Value 


; ReservedO 
RW 


wrtrn_rddata_dm_adj_w0O_bst1_8 


This fields specifies the DM pattern for BL1 and BL2 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic writetraining. DM 
patterns are the same between data_slices. 


15:14 
Wrtrn_rddata_dm_adj_w0_phaseO[0] represents expected data 
of DM[O] and DQ[1] at the first valid rising edge of DQS. 
Wrtrn_rddata_dm_adj_w0_phaseO[2] represents expected data 


of DM[O] and DM[1] at the first valid falling edge of DQS. 


wrtrn_rddata_dm_adj_wixbst1_8 

This fields specifies the DM pattern for BL3 and BL4 during write 

training. PHY will compare the DM pattern with the read data by 

MPC-RD FIFO/during thé initial/periodic write training. DM 
13:12}/RW patterns are the same between data_slices. 

Wrtrn_rddata_dm=adj_wi_phaseO[0] represents expected data 


of DM[OJsand DQ[1] at the second valid rising edge of DQS. 
Wrtrn_«rddata_dm_adj_w1_phaseO[1] represents expected data 
of DM[O]and DM[1] at the second valid falling 


wrtrn_rddata_dm_adj_w2_bst1_8 

This fields specifies the DM pattern for BL5 and BL6 during write 

training. PHY will compare the DM pattern with the read data by 

MPC-RD FIFO during the initial/periodic write training. DM 
11:10;/RW patterns are the same between data_slices. 

Wrtrn_rddata_dm_adj_w0_phasei[0] represents expected data 


of DM[O] and DQ[1] at the 3rd valid rising edge of DQS. 
Wrtrn_rddata_dm_adj_w0_phasei[1] represents expected data 


of DM[O] and DM[1] at the 3rd valid falling edge of DQS. 


wrtrn_rddata_dm_adj_w3_bst1_8 
This fields specifies the DM pattern for BL7 and BL8 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 

RW patterns are the same between data_slices. 
Wrtrn_rddata_dm_adj_wi_phase1[0] represents expected data 


of DM[O] and DQ[1] at the 4th valid rising edge of DQS. 
Wrtrn_rddata_dm_adj_w1_phasei[1] represents expected data 
of DM[O] and DM[1] at the 4th valid falling edge of DQS. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
wrtrn_rddata_dm_adj_w0O_bst9_16 
This fields specifies the DM pattern for BL9 and BL10 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
Wrtrn_rddata_dm_adj_w0_phase2[0] represents expected data 
of DM[O] and DQ[1] at the 5th valid rising edge of DQS. 
Wrtrn_rddata_dm_adj_w0_phase2[0] represents expected data 
of DM[O] and DM[1] at the 5th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w1_bst9_16 
This fields specifies the DM pattern for BL11 and BL12 during 
write training. PHY will compare the DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
Wrtrn_rddata_dm_adj_w1_phase2[0] represents expected data 
of DM[O] and DQ[1] at the 6th valid rising edge of DQS. 
Wrtrn_rddata_dm_adj_w1_phase2[0] represents expected data 
of DM[O] and DM[1] at the 6th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w2_bst9_16 
This fields specifies the DM pattern,forBL13 and BL14 during 
write training. PHY will compare the.DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between, data, slices. 
Wrtrn_rddata_dm_adj_w0_phase3[0] represents expected data 
of DM[O] and DQ[1] at the 7th valid rising edge of DQS. 
Wrtrn_rddata_dm_adj “w0_phase3[0] represents expected data 
of DM[O] and DMf1] at the 7th valid falling edge of DQS. 
wrtrn_rddata/dm_adj_w3_bst9_16 
This fields specifies the DM pattern for BL15 and BL16 during 
write training. PHY*will compare the DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
Wrtrn_rddata_dm_adj_wi_phase3[0] represents expected data 
ofsDM[O] and DQ[1] at the 8th valid rising edge of DQS. 
Wrtrnyrddata_dm_adj_wi_phase3[0] represents expected data 
ofDM[0O] and DM[1] at the 8th valid falling edge of DQS. 


DDRPHY CAL “RD PATTERN CONO 
Address: Operational*Base + offset (OxOOAC 


| Bit_|Attr| Reset Value 


rdtrn_inv_pattern_dsO 

This fields specifies the lower byte invert. The expected read data 

pattern is defined with this field for read training or gate training 
SEA RW 5 with gate_rdchk_en enabled. The value should be the same as 

DRAM MR15 setting(Lower-Byte Invert Register for DQ 


Calibration). 


rdtrn_inv_pattern_ds1 
This fields specifies the upper byte invert. The expected read data 
: pattern is defined with this field for read training or gate training 
Ze RN OXOS with gate_rdchk_en enabled. The value should be the same as 
DRAM MR20 setting(Upper-Byte Invert Register for DQ 
Calibration). 


Copyright 2022 © Rockchip Electronics Co., Ltd. 343 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


rdtrn_rddata_patternO 

This fields specifies the DQ/DMI pattern. The expected read data 
15:8 |RW |Ox5a pattern is defined with this field for read training or gate training 

with gate_rdchk_en enabled. The value should be the same as 

DRAM MR32 setting(DQ Calibration Pattern "A"). 


rdtrn_rddata_pattern1 

This fields specifies the DQ/DMI pattern. The expected read data 
7:0 |RW |Ox3c pattern is defined with this field for read training or gate training 

with gate_rdchk_en enabled. The value should be the same as 

DRAM MR4O0 setting(DQ Calibration Pattern "B"). 


DDRPHY MDLL CONO 
Address: Operational Base + offset (OxOOBO) 


| Bit _|Attr| Reset Value 


ctrl_start_point 
Initial DLL lock start point. 
: This is the number of delay cells and is the start point where 
Shee) RM OKO "DLL" start tracing to be locked. 
Initial delay time is calculated by multiplying the unit delay of 
delay cell and this value. 
clkm_cg_en_sw 
S/W master DLL clock gating enable for debug purpose. It should 
be low for normal operation. Its.function is the same as 
23 RW |0x0 ctrl_clkm_cg_en. If ctrl_clkm cg en or clkm_cg_en_sw is high, 
master DLL clock gating is,enabled. 
1'b0: PHY master DLL clock gating is disabled. 
1'b1: PHY master DLL clock gating is enabled. 


: ReservedO 


ctrl_force 
This field"is,used instead of ctrl_lock_value[9:0], which 

18:8 |RW |0x001 represents one DRAM clock period information found by the DLL 
only when,ctrl_dll_on is LOW, i.e. If the DLL is off, this field is 
used to\generate 270 degrees clock and shift DQS by 90 degrees. 
ctrl_half_gtlich_mask_ignore 

7 RW |0x0 1'bi1: Glitch masking ignore using ctrl_half on DVFS. 
1'b0: Glitch masking using ctrl_half on DVFS. 
ctrl_start 

Rw loxd This field is used to start DLL locking. 

1'b1: Master DLL locking is enabled. 
1'bO: Master DLL reset. 


ctri_dll_on 

HIGH active start signal to turn on the DLL. This signal should be 
5 RW»|0x1 kept HIGH for normal operation. If this signal becomes LOW, DLL 

is turned off. This bit should be kept set before ctrl_start is set to 

turn on the DLL. 
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| Bit |Attr|ResetValue| Ci@eescription 


ctrl_ref 
This field determines the period of time when ctrl_locked is 
cleared. It is used to make ctrl_locked insensitive to clock jitter. 
4'b0000: Don't use. 
4'b0001: Ctrl_flock is de-asserted during 16 clock cycles, 
ctrl_locked is deasserted. 

4:1 |RW |Oxf 4'b0010: Ctrl_flock is de-asserted during 24 clock cycles, 
ctrl_locked is deasserted. 
4'b1110: Ctrl_flock is de-asserted during 120 clock cycles; 
ctrl_locked is deasserted. 
4'b1111: Once ctrl_locked and dfi_init_complete are asserted, 
those won't be deasserted until rst_n is asserted. 


ctrl_half 

This field controls low speed mode for Master DLLaIf this bit is 
high, DLL can lock at low frequencies (266MHz <= DFI PHY clock 
frequency < 533MHz). 


DDRPHY MDLL CONi1 
Address: Operational Base + offset (Ox00B4) 


| Bit |Attr| Reset Value 


ctrl_lock_value_init 

The reference lock_value for VI,.compensation, which has been 
31:21 0x001 read during the initial training. Itiis updated when dfi_Ivl_periodic 

= 0 and dfi_rdlvl_gate_en/dfi_rdlvl_wr_en/dfi_rdlvl_en changes 

from 1'bO to 1'b1. 


ctrl_clock 
0x0 Coarse lock information: According to clock jitter, ctri_clock can 
be de-asserted, 


ctrl_ flock 
Fine lock*information. According to clock jitter, ctrl_flock can be 
dezasserted. 


Dllstable lock information. This field is set after ctrl_flock is set. 
This field is cleared when ctrl_flock is de-asserted for some period 
of time specified by ctrl_ref value. This field is required for stable 


lock status check. 


lock_value_init_override 

Initial lock_value override mode. 

1'b1: Ctrl_lock_value_init in read/write mode. If this field is 
enabled, ctrl_lock_value_init will be written to the PHY internal 
register. 

1'bO: Ctrl_lock_value in read only mode. If this field is disabled, 
internal initial lock value will be read out. 


; ReservedO 


ctrl_lock_value 

Locked delay line encoding value. 

Ctrl_lock_value[10:3]: Number of delay cells for coarse lock. 
10:0 0x100 Ctrl_lock_value[2:0]: Control value for fine lock. 

From ctrl_lock_value[10:0], tFS(fine step delay) can be 

calculated. 

tFS = tCK/ctrl_lock_value[10:0], fine step delay. 


DDRPHY_DVFS_CON 
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Address: Operational Base + offset (OxO0B8 


| Bit_|Attr| Reset Value 


dvfs_mode 
DVFS mode select. This field controls which DVFS register sets 
; will be used after frequency change. 
Pree ee 2'b00: Normal mode 
2'b01: DVFSO mode 
2'b10: DVFS1 mode 


Reserved 


per_dvfs_train_disable 

Per DVFS Training register control disable. 

1'b0: SW_RD*, SW_WR*, PRBS_* register value will be applied 
13 RW |Ox1 Re 

to internal training code registers when frequency change occurs. 

1'b1: PRBS, read and write training register willenot be changed 

when frequency change occurs. 


dvfs_fsbst_en 

Vref fast boost mode enable during DVFS pause duration. Enable 
to reduce SOC Vref settling time when SOC Vref level should be 
changed during DVFS pause. 

12 Rw loxo 1'b1: SOC Vref FSBST is enabled. PHY will guarantee that 
io_zq_ds_vref_fsbst is driven.2’b11 for at least 125ns and then 
stay at 2'b0O for at least 125ns during frequency change duration 
via dfi_init_start and dfi_init~complete handshake. 
1'bO: Io_zq_ds_vref_fsbst will be»determined by 
zq_dsO_vref_fsbst and zq.ds1 vref_fsbst. 
freq_train 
DFI PHY clock frequency for the initial training(read/write/gate 
training/write leveling/CBT). It is used as a reference for VT 

11:0 |RW |0x640 compensation and frequency offset compensation. Initial training 
should be done only at the highest frequency. For example, if the 
highest frequency is 1600MHz, freq_train should be set to 
'd1600: This field should not change during the normal operation. 


DDRPHY DVFSO CONO 
Address: Operational Base + offset (OxOOBC) 


| Bit |Attr| Reset Value 


dvfsO_freq 
31:20;RW |0x640 DFI PHY clock frequency for DVFSO mode. This field must be 
properly set to increase data eye margin. 


oxo) fini ld wi eu 
19:14/RW ao This field will be used instead of ctrl_rdlat_rankO during DVFSO 


mode. 


dvfsO_twpre 

Write preamble length for DVFSO mode. It will be used instead of 
RW |0xO ctrl_twpre in DVFSO mode. 

1'bO: 2 tCK for higher speeds. 

1'b1i: 1 tCK for lower speeds. 


dvfsO_rpre_opt 

Read pre-amble toggle option for DVFSO mode. It will be used 
12 RW /|0x0 instead of ctrl_rpre_opt in DVFSO mode. 

1'b1: Read pre-amble = 2nCK toggle. 

1'b0O: Read pre-amble = 2nCkK static. 

dvfsO_wr_per_rank_en 
11 RW |0x1 Per rank Write DQ/DM DLL control enable in DVFSO mode. It will 

be used instead of wr_per_rank_en in DVFSO mode. 
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aa 


SS ee rd_per_rank_en 


20 fw Ox1 Per rank Read DQS/DQ/DM DLL control enable in DVFSO mode. It 
will be used instead of rd_per_rank_en in DVFSO mode. 


dvfsO_freq_offset_en 

Rw loxo Frequency offset calculation enable in DVFSO mode. It should be 
set to 1'bO if DLL is off because the frequency compensation 
offset will be calculated using the current DLL lock value. 


dvfsO_auto_dqs_clean 
saw oxo Enable Auto-DQS-Clean mode in DVFSO mode. 


dvfsO_glitch_removal_en 
This field is used for postamble glitch removal enable during 
7 RW {0x0 Auto-DQS-Clean mode in DVFSO mode. 

1'bO: Glitch removal disable. 

1'b1: Glitch removal enable. 

dvfsO_rpost_opt 

Read post-amble toggle option for DVFSO mode. It will be used 
rw loxo instead of ctrl_rpost_opt in DVFSO mode. 

2'b00: Read pre-amble = 0.5tWCK static. 

2'b01: Read pre-amble = 2.5tWCK static: 

2'b10: Read pre-amble = 4.5tWCK Static. 


Ce 
LPDDR5 CBT mode enable for DVFSO Mode 
dvfsO_link_ecc_mode 
LP5 link ecc mode for dvfsO mode 
3 RW |0x0 1'b1: ON 
1'bO: OFF 
dvfsO_rdtrn_dbi_cal_en 
DBI enable for LPDDR4 read training in DVFSO. 
1'bO: DBI is not. calibrated during read training. 
1'b1: DBI is calibrated during read training. 


dvfsO_wrtrn_dbi_cal_en 
DBI enable for LPDDR4 write training in DVFSO. Set to 0 if Data 
1 Rw loxt Mask, Write DBI and Read DBI are all disabled at DRAM. 
Otherwise, it should be set to 1. 
1'b0: DBI is not calibrated during write training. 
1'bi1: DBI is calibrated during write training. 
dvfsO_LP5_16bank_mode 
LP5 16bank mode 
RW |0x0 1'b1: 16bank mode 
1'bO: 4bg/4bank mode 
8 bank mode don't care about this field. 


DDRPHY DVFSi1 CONO 
AddressiQperational Base + offset (Ox00CO) 


| Bit |Attr| Reset Value 


dvfsi_freq 
31:20;}RW |0x640 DFI PHY clock frequency for DVFS1 mode. This field must be 
properly set to increase data eye margin. 


dvfsi_rdlat_rankO 
19:14;RW /|0x20 This field will be used instead of ctrl_rdlat_rankO during DVFS1 
mode. 
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| Bit |Attr|ResetValue| —Ci@eescription 


dvfsi_twpre 
Write preamble length for DVFS1 mode. It will be used instead of 

13 RW {0x0 ctrl_twpre in DVFS1 mode. 
1'bO: 2 tCK for higher speeds 
1'b1: 1 tCK for lower speeds 
dvfsi_rpre_opt 
Read pre-amble toggle option for DVFS1 mode. It will be used 

12 RW |0x0 instead of ctrl_rpre_opt in DVFS1 mode. 
1'b1: Read pre-amble = 2nCK toggle. 
1'bO: Read pre-amble = 2nCK static. 
dvfsi_wr_per_rank_en 

11 RW |0x1 Per rank Write DQ/DM DLL control enable in DVFS1 mode. It will 
be used instead of wr_per_rank_en in DVFS1 mode. 
dvfsi_rd_per_rank_en 

10 RW /0x1 Per rank Read DQS/DQ/DM DLL control enable in DVFS1 mode. It 
will be used instead of rd_per_rank_en in DVFS1,mode. 
dvfsi_freq_offset_en 

Rw loxo Frequency offset calculation enable in DVFS1 mode. It should be 

set to 1'bO if DLL is off because the frequency compensation 
offset will be calculated using the current DLL lock value. 


dvfsi_auto_dqs_clean 
srw foxo Enable Auto-DQS-Clean mode,in DVFS1 mode 


dvfsi_glitch_removal_en 

This field is used for postamble glitch removal enable during 
7 RW |0x0 Auto-DQS-Clean mode in DVFS1 mode. 

1'bO: Glitch removaldisable. 

1'b1: Glitch removal enable. 


dvfsi_rpost_opt 

Read post-amble toggle option for DVFS1 mode. It will be used 
Rw lox0 instead of ctrl_rpost_opt in DVFS1 mode 

2'b00: Read pre-amble = 0.5tWCK static. 

2'b01: Read pre-amble = 2.5tWCK static. 

2'b10:;, Read pre-amble = 4.5tWCK static. 


ffir po NSSF se rowsimse 
LPDDR5 CBT mode enable for DVFS1 mode 
dvfs1_link_ecc_mode 
LP5 link ecc mode for dvfs1 mode. 
3 RW |0x0 1'b1: ON 
1'bO: OFF 
dvfs1_rdtrn_dbi_cal_en 
2 awe lx1 DBI enable for LPDDR4 read training in DVFS1. 
1'bO: DBI is not calibrated during read training. 
1'b1: DBI is calibrated during read training. 
dvfs1_wrtrn_dbi_cal_en 
DBI enable for LPDDR4 write training in DVFS1. Set to 0 if Data 
1 aw lox Mask, Write DBI and Read DBI are all disabled at DRAM. 
Otherwise, it should be set to 1. 
1'bO: DBI is not calibrated during write training. 
1'b1: DBI is calibrated during write training. 
dvfs1_LP5_16bank_mode 
LP5 16bank mode in DVFS1 mode. 
RW {0x0 1'b1: 16bank mode 
1'b0O: 4bg/4bank mode 
8 bank mode don't care about this field. 
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DDRPHY DVFSO CON1 
Address: Operational Base + offset (Ox00C4 


| Bit |Attr| Reset Value, 


Po eseription 
dvfsO_dll_on 
RW |0x0 DLL on/off control during DVFSO mode. It will be used instead of 
ctrl_dll_on during DVFSO mode. 
dvfsO_half 
30 RW |0x0 Low frequency locking enable. It will be used instead of ctrl_half 
during DVFSO mode. 


dvfsO_wck_phy_cg_en_ignore 
This field support to ignore phy_cg_en for WCK at WCK free 
running mode in DVFSO. 

29:28|;RW |0x3 This field should be controlled at WCK free running mode. 
Bit[27] is for BYTE1 control and bit[26] is for BYTEO.control. 
1'b1: Ignore phy_cg_en control for WCK. 
1'b0O: WCK is contollred by phy_cg_en. 


; ReservedO 
. dvfsO_start_point 
Initial DLL lock start point in DVFSO mode. 


dvfsO_offsetr 
This field will be used insteadpof.ctrl. offsetr* during DVFSO 
mode. 
dvfsO_offsetr[7] = 1 : (tFS: fine step delay) 
17:9 |RW |/0x000 Read delay amount dvfsO/ offsetr[6:0] x tFS 
dvfsO_offsetr[7] =0: 
Read delay amount dvfs0. offsetr[6:0] x tFS 
Note that "ctrl_force/4" will be the base DLL code for read path if 
DLL is off and read training is disabled. 


Cae = ——“(Cts—s~™S _offsetw 
8:0 {aw | ox0ee oa rt—“C;Ss™SCsSY 
DDRPHY DVFSi CON1 
Address: Operational Base + offset (Ox00C8) 


| Bit |Attr| Reset Value 


dvfsi odll_on 
RW /|0x0 DLb on/off control during DVFS1 mode. It will be used instead of 
ctrl_dll_on during DVFS1 mode. 
dvfsi_half 
30 RW |0xO Low frequency locking enable. It will be used instead of ctrl_half 
during DVFS1 mode. 


dvfs1_wck_phy_cg_en_ignore 
This field support to ignore phy_cg_en for WCK at WCK free 
running mode in DVFS1. 

29:28)/RW»|0x3 This field should be controlled at WCK free running mode. 
Bit[27] is for BYTE1 control and bit[26] is for BYTEO control. 
1'b1: Ignore phy_cg_en control so 
1'b0O: WCK is contollred by phy__ 


ReservedO 
. dvfsi_start_point 
Initial DLL lock start point in DVFS1 mode. 
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| Bit |Attr|ResetValue| —Ci@eescription 


dvfsi_offsetr 
This field will be used instead of ctrl_offsetr* during DVFS1 
mode. 
dvfsi_offsetr[7] = 1 : (tFS: fine step delay) 
17:9 |RW |0x000 Read delay amount dvfsi_offsetr[6:0] x tFS 
dvfsi_offsetr[7] =0: 
Read delay amount dvfsi_offsetr[6:0] x tFS 
Note that "ctrl_force/4" will be the base DLL code for read path if 
DLL is off and read training is disabled. 


eee MU _offsetw 

DDRPHY DVFSO CON2 

Address: Operational Base + offset (OxO0CC) 

| Bit [Attr|ResetValue| Ci ecription = 
dvfsO_cmosrcv 
This field will control I/O receiver mode instead of ctrl_cmosrcv 
during DVFSO mode. 
dvfsO_dfdqs 
Differential receiver mode enable. 
This field will be used insteadpof.ctrl.dfdqs in DVFSO mode. 
1'bO: Single-ended DQS 
1'b1: Differential DQS 
dvfsO_rodt_disable 
Read ODT(On-Die-Termination) disable signal during DVFSO 
mode. It will be used instead of ctrl_rodt_disable during DVFSO 
mode. 
1'b1: Read ODT disabled. Drive ctrl_read_p* to O. If using 
LPDDR4, ctrl_read_p* will be always O by enabling this field. 
Io_pdqs_read, io Ndqs_read, io_dq_read, io_dm_read are low. 
1'bO: Read,ODT enabled. Drive ctrl_read_p* normally. 


Io_.~pdqs_read, io_ndqs_read, io_dq_read, io_dm_read are high 
only for read duration. 


dvfsO_write»se_dqs 

Single}ended mode enable for write DQS. It can be enabled to 
reduce power consumption. 

1'b0: Single ended mode is disabled for Write DQS. 

1'b1: Single ended mode is enabled for Write DQS 

Caution: dvfsO_write_se_ck should be enabled using 
dvfsO_write_se_dqs in LPDDR4. 

dvfsO_write_se_ck 

Single ended mode enable for CK. It can be enabled to reduce 
power consumption. 

1'bO: Single ended mode is disabled for CK. 

1'b1: Single ended mode is enabled for CK. 

Caution: dvfsO_write_se_dqs should be enabled using 
dvfsO_write_se_ck in LPDDR4. 

Caution: dvfsO_write_se_wck should be enabled using 
dvfsO_write_se_ck in LPDDRS. 
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| Bit |Attr|ResetValue| —Ci@eescription 


dvfsO_write_se_wck 
Single ended mode enable for LP5 WCK. It can be enabled to 
reduce power consumption. 

26 RW |0x0 1'bO: Single ended mode is disabled for WCK. 
1'b1: Single ended mode is enabled for WCK. 
Caution: dvfsO_write_se_ck should be enabled using 
dvfsO_write_se_wck in LPDDR5 


dvfsO_pulld_dqs 
25:24IRW |ox0 pull-up or down PDQS/NDQS signal control in DVFSO mode. It will 
, be used instead of ctrl_pulld_dqs in DVFSO mode. Please‘refer to 


ctrl_pulld_dqs description. 


dvfsO_gateduradj_ext 

Default value is 0. This field is used for extend control range of 
dvfsO_gateduradj value. 

dvfsO_gateduradj_ext = 1'bO (default) 

=> Non Extended 

dvfsO_gateduradj_ext = 1'b1 

=> dvfsO_gateduradj[2:0] + 'h8 


0 
dvfsO_gateadj_ext 
Default value is 0. This field is used*for,extend control range of 
dvfsO_gateadj value. 
0 dvfsO_gateadj_ext = 1'bO (default) 
=> Non Extended 
dvfsO_gateadj_ext = 1'b1 
=> dvfsO_gateadj[2:0] +.h8 
0 


Ox 
Ox 
Ox 


dvfsO_readduradj_ ext 
Default value issO: This field is used for extend control range of 
dvfsO_readduradj value: 
dvfsO_readduradj_ext = 1'bO (default) 
=> Non Extended 
dvfsO_readduradj_ext = i'b1 
=>,dvfsO_readduradj[2:0] + 'h8 
dvfsO, readadj_ext 
Default value is 0. This field is used for extend control range of 
dvfsOsreadadj value. 
0x0 dvfsO_readadj_ext = 1'bO (default) 
=> Non Extended 
dvfsO_readadj_ext = 1'b1 
=> dvfsO_readadj[2:0] + 'h8 


Reserved 

dvfsO_ndqs_maskdur_adj 

Single-ended NDQS input glitch masking duration adjustment 
during read ODT enable timing in DVFSO mode. 

2'b11: SE NDQS Glitch 3.5tCK Masking(default) 

2'b10: SE NDQS Glitch 4.5tCK Masking 

2'b00: SE NDQS Glitch 5.5tCK Masking 

dvfsO_shgate 

Gate signal control in DVFSO mode. It will be used instead of 
ctrl_shgate in DVFSO mode 

For LPDDR4, MR1 should be programmed so that read Pre-amble 
is 2nCK static and read Post-amble is 0.5tCK when shgate is 'hO. 


dvfsO_gateduradj 
Ox2 This field will be used instead of ctrl_gateduradj during DVFSO 
mode. 
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tie fw foo Rae 


dvfsO_gateadj 
11: 11:8 | Rw | 0x0 This field will be used instead of ctrl_gateadj during DVFSO mode. 


dvfsO_readduradj 
It adjusts the duration cycle of "ctrl_read" on a clock cycle base 
in DVFSO mode. MSB(bit3) controls direction: 
1'b1: Subtract delay 

RW |0x0 1'bO: Add delay 
Bit[2:0] set delay value. It determines the high duration of 
io_pdqs_read, 
io_ndqs_read, io_dq_read and io_dm_read if ctrl_rodt_disable is 
0. 


dvfsO_readadj 
It adjusts the enable time of "ctrl_read" on a clock cycle base in 
DVFSO mode. MSB(bit3) controls direction: 
: 1'b1: Subtract delay 

Sa (ha 1'bO: Add delay 
Bit[2:0] set delay value. It determines the start cycle of high 
duration of io_pdqs_read, io_ndqs_ready io dq »read and 
io_dm_read if ctrl_rodt_disable is 0. 


DDRPHY_DVFS1 CON2 
Address: Operational Base + offset (OxOODO 
ce | : 
oxo [Insta wi 
st few po This field will control I/O receiver mode instead of ctrl_cmosrcv 
during DVFS1 mode, 


dvfsi_dfdqs 
Differential receiver mode enable. 
RW |0x1 This field will be used instead of ctrl_dfdqs in DVFS1 mode. 
1'bO: Single-ended DQS 
1'b1: Differential DQS 


dvfs1_rodt_disable 
Read ODT(On-Die-Termination) disable signal during DVFS1 
mode. It will be used instead of ctrl_rodt_disable during DVFS1 
mode. 

29 Rw lox 1'b1: Read ODT disabled. Drive ctrl_read_p* to O. If using 
LPDDR4, ctrl_read_p* will be always O by enabling this field. 
Io_pdqs_read, io_ndqs_read, io_dq_read, io_dm_read are low. 
1'b0O: Read ODT enabled. Drive ctrl_read_p* normally. 
Io_pdqs_read, io_ndqs_read, io_dq_read, io_dm_read are high 
only for read duration. 
dvfsi_write_se_dqs 
Single ended mode enable for write DQS. It can be enabled to 
reduce power consumption. 

28 RW |0x0 1'bO: Single ended mode is disabled for Write DQS. 
1'b1: Single ended mode is enabled for Write DQS. 
Caution: Dvfsi_write_se_ck should be enabled using 
dvfsi_write_se_dqs in LPDDR4. 
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dvfs1_write_se_ck 
Single ended mode enable for CK. It can be enabled to reduce 
power consumption. 
1'bO: Single ended mode is disabled for CK. 
1'b1: Single ended mode is enabled for CK. 
Caution: Dvfsi_write_se_dqs should be enabled using 
dvfsi_write_se_ck in LPDDR4. 
Caution: Dvfsi_write_se_wck should be enabled using 
dvfsi_write_se_ck in LPDDRS. 
dvfsi_write_se_wck 
Single ended mode enable for LP5 WCK. It can be enabled to 
reduce power consumption. 
1'bO: Single ended mode is disabled for WCK. 
1'b1: Single ended mode is enabled for WCK. 
Caution: Dvfsi_write_se_ck should be enabled using 
dvfsi_write_se_wck in LPDDRS. 
dvfsi_pulld_dqs 
pull-up or down PDQS/NDQS signal control in DVFS1 mode. It will 
be used instead of ctrl_pulld_dqs in DVFSO mode. Please refer to 
ctrl_pulld_dqs description. 
dvfsi_gateduradj_ext 
Default value is 0. This field is,used for extend control range of 
dvfsi_gateduradj value. 
dvfsi_gateduradj_ext = 1’b0O,(default) 
=> Non Extended 
dvfsi_gateduradj_ext =)1'b1 
=> dvfsi_gateduradj[2:0] + 'h8 
dvfs1_gateadj_ext 
Default value is.0. This field is used for extend control range of 
dvfs1_gateadj value. 
dvfsi_gateadj_ext = 1'bO (default) 
=>,Non Extended 
dvfsix gateadj_ext = 1'b1 
=>pdvfsi_gateadj[2:0] + 'h8 
dvfs1 sreadduradj_ext 
Default value is 0. This field is used for extend control range of 
dvfsi_readduradj value. 
dvfsi_readduradj_ext = 1'bO (default) 
=> Non Extended 
dvfsi_readduradj_ext = i'b1 
=> dvfsi_readduradj[2:0] + 'h8 
dvfs1_readadj_ext 
Default value is 0. This field is used for extend control range of 
dvfsi_readadj value. 
dvfsi_readadj_ext = 1'bO (default) 
=> Non Extended 
dvfsi_readadj_ext = 1'b1 
=> dvfsi_readadj[2:0] + 'h8 


Reserved 
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dvfsi_ndqs_maskdur_adj 
Single-ended NDQS input glitch masking duration adjustment 
. during read ODT enable timing in DVFS1 mode. 

PO EAI xe 2'b11: SE NDQS Glitch 3.5tCK Masking(default). 
2'b10: SE NDQS Glitch 4.5tCK Masking. 
2'b00: SE NDQS Glitch 5.5tCK Masking. 
dvfsi_shgate 
Gate signal control in DVFS1 mode. It will be used instead of 

16 RW {0x0 ctrl_shgate in DVFS1 mode. 
For LPDDR4, MR1 should be programmed so that read Pre-amble 
is 2nCK static and read Post-amble is 0.5tCK when shgate is»hO. 
dvfsi_gateduradj 

15:12;/RW |0Ox2 This field will be used instead of ctrl_gateduradj during DVFS1 
mode. 


: dvfs1_gateadj 
11:8 Jaw joxo ‘fats field will be used instead of ctrl_gateadj during DVFS1 mode. 


dvfsi_readduradj 
It adjusts the duration cycle of "ctrl_read" on a clock cycle base 
in DVFS1 mode. MSB(bit3) controls direction: 
. 1'b1: Subtract delay 
2 EON 1'bO: Add delay 
Bit[2:0] set delay value. It determines the high duration of 
io_pdqs_read, io_ndqs_read, io_dq_read and io_dm_read if 
ctrl_rodt_disable is 0. 
dvfsi_readadj 
It adjusts the enable’time of,"ctrl_read" on a clock cycle base in 
DVFS1 mode. MSB(bit3) controls direction: 
; 1'b1: Subtract delay 
ce a ca 1'b0: Add delay 
Bit[2:0] set delay value. It determines the start cycle of high 
durationsof,io_pdqs_read, io_ndqs_read, io_dq_read and 
io_dmread if ctrl_rodt_disable is 0. 


DDRPHY DVFSO CONS3 
Address: Operational Base + offset (Ox00D4) 


| Bit |Attr| Reset Value 


dvfsO_dsi_vref 
; Vref control for data_slice 1 in the internal mode during DVFSO 
SECO RW, 0x08 mode. It will be used instead of zq_ds1_vref in DVFSO mode. It 
controls io_zq_ds_vref[11:6] in DVFSO mode. 
dvfsO_dsO_vref 
: Vref control for data_slice 0 in the internal mode during DVFSO 
257 ZU RVA ODO mode. It will be used instead of zq_dsO_vref in DVFSO mode. It 
controls io_zq_ds_vref[5:0] in DVFSO mode. 


: ReservedO 


dvfsO_zq_mode_dds 
17:15|}RW |0x7 Driver pull-down strength control for ctrl_slice in DVFSO mode. It 


controls io_zq_mode_dds in DVFSO mode. 


dvfsO_zq_mode_pdds 

14:12;}RW |0x7 Driver pull-up strength control for ctrl_slice in DVFSO mode. It 
controls io_zq_mode_pdds in DVFSO mode. 
dvfsO_zq_ds1_dds 

Driver pull-down strength control for data_slice1 in DVFSO mode. 
It controls io_zq_ds_dds[5:3] in DVFSO mode. 
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dvfsO_zq_ds1_pdds 
RW |0x7 Driver pull-up strength control for data_slicel in DVFSO mode. It 
controls io_zq_ds_pdds[5:3] in DVFSO mode. 


dvfsO_zq_dsO_dds 

Driver pull-down strength control for data_sliceO in DVFSO mode. 
It controls io_zq_ds_dds[2:0] in DVFSO mode. 
dvfsO_zq_dsO_pdds 

Driver pull-up strength control for data_sliceO in DVFSO mode. 
It controls io_zq_ds_pdds[2:0] in DVFSO mode. 


DDRPHY DVFS1 CON3 
Address: Operational Base + offset (Ox00D8 


| Bit _|Attr| Reset Value 


dvfsi_dsi_vref 
. Vref control for data_slice 1 in the internal mode during DVFS1 
Bee RW 0x00 mode. It will be used instead of zq_ds1_vref/in DVFS1 mode. It 
controls io_zq_ds_vref[11:6] in DVFS1 mode. 
dvfsi_ds0O_vref 
: Vref control for data_slice 0 in the internal mode during DVFS1 
25:20/RW: 0x00 mode. It will be used instead of zq/dsOyvref in DVFS1 mode. It 
controls io_zq_ds_vref[5:0] in DVFS1 mode. 


: ReservedO 


dvfsi_zq_mode_dds 
17:15|/RW |0x7 Driver pull-down strength control for ctrl_slice in DVFS1 mode. It 


controls io_zq_mode_dds,in DVFS1 mode. 


dvfsi_zq_mode_pdds 

Driver pull-up strength control for ctrl_slice in DVFS1 mode. It 
controls io_zq mode_pdds in DVFS1 mode. 
dvfsi_zq_ds1_dds 

Driver pull-down strength control for data_slice1 in DVFS1 mode. 
It controls io_zq_ds_dds[5:3] in DVFS1 mode. 
dvfsi»zq-ds1_pdds 

RW |0x7 Driver pull-up strength control for data_slice1 in DVFS1 mode. It 

controls io_zq_ds_pdds[5:3] in DVFS1 mode. 
dvfsi_zq_dsO_dds 

Driver pull-down strength control for data_sliceO in DVFS1 mode. 
It controls io_zq_ds_dds[2:0] in DVFS1 mode. 
dvfsi_zq_dsO_pdds 

Driver pull-up strength control for data_sliceO in DVFS1 mode. 
It controls io_zq_ds_pdds[2:0] in DVFS1 mode. 


DDRPHY DVFSO CON4 
Address: Operational Base + offset (OxOODC 


a Reset Value 


loxooo —_—«feservedd 


Prooo eset 1_term 


On-die-termination(ODT) resistor value selection for data_slice1 
in DVFSO mode. It determines io_zq_ds_mode_term[5:3]. 
3'b100: 60 ohm far end VSSQ termination 

3'b010: 120 ohm far end VSSQ termination 

3'b001: 240 ohm far end VSSQ termination 


21:19|RW |0x4 
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dvfsO_zq_dsO_term 
On-die-termination(ODT) resistor value selection for data_sliceO 
2 in DVFSO mode. It determines io_zq_ds_mode_term[2:0]. 
TS EO RW OX 3'b100: 60 ohm far end VSSQ termination 
3'b010: 120 ohm far end VSSQ termination 
3'b001: 240 ohm far end VSSQ termination 


Reserved 


vt_dvfsO_mcupd_req_cycle 

13:8 |RW |0x3f MC initiated mode update request cycle in DVFSO mode for 
cs_phyupd FSM 
Reserved 
vt_dvfsO_phyupd_req_cycle 

5:0 |RW |0x3f PHY initiated mode update request cycle in DVFSO\mode for 
cs_phyupd FSM 


DDRPHY_DVFS1 CON4 
Address: Operational Base + offset (OxO0OE0O) 


aie wooo me 


joxooo «Reserved 


dvfsi_zq_dsi_term 
On-die-termination(ODT)/resistor value selection for data_slice1 
in DVFS1 mode. It determines io_zq_ds_mode_term[5:3]. 
eb S | RO 3'b100 : 60 ohm farend VSSQ termination 
3'b010 : 120 ohm farnend VSSQ termination 
3'b001 : 240 ohm far.end VSSQ termination 
dvfsi_zq_dsO term 
On-die-termination(ODT) resistor value selection for data_sliceO 
; in DVFS4 mode. It determines io_zq_ds_mode_term[2:0]. 
Poet OLR: Oi 3'b100 3.60 ohm far end VSSQ termination 
3'b010. : 220 ohm far end VSSQ termination 
3'b001 »240 ohm far end VSSQ termination 


Reserved 
vt_dvfsi_mcupd_req_cycle 
13:8 |RW |0x3f MC initiated mode update request cycle in DVFS1 mode for 

oe) (Reeves FSM 

Ps oe 
Reserved 
vt_dvfsi_phyupd_req_cycle 

5:0 |RW |Ox3f PHY initiated mode update request cycle in DVFS1 mode for 
cs_phyupd FSM. 


DDRPHY CAL WRLVL STAT 
Address: Operational Base + offset (Ox00E4) 


Tie Reset Value 


joxoooo «Reserved 


wrlvl_fail_ status 


It will be enable if there are no pass period after write leveling. 
It should be read by zero if leveling is done normally. 
Wrlvl_fail_status[1]: For Slice 1. 

Wrlvl_fail_status[0]: For Slice 0. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 356 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


: Reserved1 


DDRPHY_CAL FAIL STATO 
Address: Operational Base + offset (OxO0E8) 


z1fe0 [wooo See 


loxoooo «Reserved 


prooco essed 

0x00 It will be enabled if there is no pass period after Read or Write DQ 
Calibration. It should be read by zero if Calibration is done 
normally. (slice1) 


dq_fail_statusO 
Deke It will be enabled if there is no pass period afteryRead or Write DQ 
: Calibration. It should be read by zero if Calibrationyis done 
normally. (sliceO) 


DDRPHY_CAL FAIL STAT1 
Address: Operational Base + offset (OxOOEC) 


sia Ro oxooooooon seme eR 


joxooooa000 /Reserved 


Preoccccco essed 

It will be enabled if there/is no.pass period after Read or Write 
DM Calibration. It should be read by zero if Calibration is done 
normally. 

[1]: DM fail status forslice1 

[0]: DM fail status for sliceO 


DDRPHY CAL GT CSO VWMCO 
Address: Operational Base + offset (OxOOFO) 


ce) Reset Value 


lomo REN 0 
Ro joxoo | Ea in SE 


GI_VWMC1_cs0O 
25:16 0x000 Gate training code for data slice 1. It shows the number of fine 
step delay cells applied to gate signal after gate training. 
loxgpNfee Reservett 
15:10/R0 |oxo0 \ Ox Sa rrrr™—C‘iCGCA 


GT_VWMCO_csO 
0x000 Gate training code for data slice 0. It shows the number of fine 
step delay cells applied to gate signal after gate training. 


DDRPHY CAL GT CSO CYC 
Address: Operational Base + offset (OxOOFC) 


Pere Reset Value 


joxo000 _—fReservedd 


prececo ese) 
Gate training cycle increment information for data slice 1. It 
represents how much ctrl_gate signal is delayed by DFI PHY clock 
cycle. 
- Reserved1 
eS 
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GT_CYCO_cs0O 
3:0 0x0 Gate training cycle increment information for data slice O. It 
represents how much ctrl_gate signal is delayed by DFI PHY clock 
cycle. 


DDRPHY CAL RD VWMCO 
Address: Operational Base + offset (0x0100 


Peary Reset Value 


oxo. «- eceeeee 


roo freer 

25:16 0x000 Read DQ Calibration center code for data slice 1. It shows the 
information for the bit with the maximum center value between 
DQ[15:8]. 


; Reservedi 
isaofo ooo feet 


rd_vwmcO 

0x000 Read DQ Calibration center code for data slice 0: It shows the 
information for the bit with the maximum center value between 
DQ[7:0]. 


DDRPHY_CAL RD VWMLO 
Address: Operational Base + offset (0x0110) 


erry Reset Value 


ReservedO 


rd_vwmli 

25:16 0x000 Left code value in read valid window margin for Data Slice1. 
It shows the information for the bit with the maximum center 
value between DQ[15:8]. 


. Reserved1 
isaopo oo (WE 


rd_vwml0 

0x000 Left code value in read valid window margin for Data SliceO. 
It. shows the information for the bit with the maximum center 
value between DQ[7:0]. 


DDRPHY CAL RD VWMRO 
Address: Operational,Base + offset (0x0120 


rent, Reset Value 


i, ae eee 


Poe esenee 

25:16 0x000 Right code value in read valid window margin for Data Slice1. 
It shows the information for the bit with the maximum center 
value between DQ[15:8]. 


; Reservedi 
s:tolro foxoo Reseed 


rd_vwmr0O 

0x000 Right code value in read valid window margin for Data Slice. 
It shows the information for the bit with the maximum center 
value between DQ[7:0]. 


DDRPHY CAL WR VWMCO 
Address: Operational Base + offset (0x0130) 
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pua7ieo ooo [Bee 


ReservedO 


wr_vwmcl 

26:16 0x000 Write DQ Calibration centering code for data slice 1. It shows the 
information for the bit with minimum center code between 
DQ[15:8] and DM[1]. 


: Reservedi 
s:1i|ro [oxo iesened 


wr_vwmcO 
10:0 0x000 Write DQ Calibration centering code for data slice 0. It shows the 
, information for the bit with minimum center code between 
DQ[7:0] and DM[O]. 


DDRPHY_CAL_ WR_VWMLO 
Address: Operational Base + offset (0x0140) 


ai27R0 foo 


oxop. Reserve 


roo freserved 

26:16 0x000 Left Code Value in Write Valid Window Margin for Data Slice1. It 
shows the information for the»bit. with minimum center code 
between DQ[15:8] and DM[1]: 


. Reserved1 
s:ti}ro joo |pcseved 


wr_vwmlO 
10:0 0x000 Left code value in write valid window margin for Data SliceO. It 
i shows the information for the bit with minimum center code 
between DQ[7:0] and DM[O]. 


DDRPHY CAL WR VWMRO 
Address: Operational Base + offset (0x0150) 


cae Reset Value 


loxoo — RageNgS 


proofed 

26:16 0x000 Right code value in write valid window margin for Data Slice1. It 
shows the information for the bit with minimum center code 
between DQ[15:8] and DM[1]. 


: Reservedi 
s:1i[ro [oo | [Resemea 


wr_vwmr0 
10:0 0x000 Right code value in write valid window margin for Data SliceO. It 
; shows the information for the bit with minimum center code 
between DQ[7:0] and DM[O]. 


DDRPHY CAL CONS 
Address: Operational Base + offset (0x0160) 


ie =< 


ReservedO 


binary_ en 
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wrtrn_cyc_th 
Write training cycle threshold. This is the minimum amount of 
delay line offset to determine cycle based delay on DQ/DM. For 
example, the first write training is completed with cycle = 1 and 
9:2 Irw loxoo offset = 10 and wrtrn_cyc_th = 15. Because offset < 

. wrtrn_cyc_th, PHY determines that cycle based delay should be 
reverted to 0, instead of 1. For the second write training cycle will 
be fixed to 0 and write training will progress increasing delay line 
code only. This is to guarantee the non-linearity cause by cycle 
delay not affect training result. 


wrtrn_cyc_en 
Write training cycle delay enable. if enabled, cycle based latency 
1 Rw lox0 will be used along with DQ/DM delay line. (cycle delay = 

0.5/1.0/1.5tCK) Enable this field for LPDDR4. Itewill reduce the 

VT calculation error caused by lock value variationnas DQ/DM 

offset is reduced. Disable for other DRAM types. 

wrtrn_cyc_mode 

Cycle based write training mode. 

1'bO: Cycle code for left edge and right edge are matched. This 
RW {0x0 improves accuracy in training result/but with limited training 

range (1GHz or over). 

1'b1: Cycle code for left edge andsright edge are not matched. 

Use for low freq ‘ 


DDRPHY DVFS UPD CONO 
Address: Operational Base + offset (0x0164) 


amie 7 Reset Value 


joxooo (Reserved 


dvfs_mcupd_req €ycle 
For debug*purpose. For mc-initiated update mode. It controls the 
ESTO RN, | Oxot number of cycle during which cs_dvfsupd FSM stays at 
ST_DVFS»€ VTC state. 
: Reserved1 
dvfs_dvfsO_mcupd_req_cycle 
13:8 |RW |0x3f MC initiated mode update request cycle in DVFSO mode for 
cs_dvfsupd FSM. 
: Reserved2 


dvfs_dvfs1_mcupd_req_cycle 
5:0 |RW. |0Ox3f MC initiated mode update request cycle in DVFS1 mode for 
cs_dvfsupd FSM. 


DDRPHY DVFS UPD CON1 
Address: Operational Base + offset (0x0168 


Pete Reset Value 


ReservedO 


dvfs_phyupd_req_cycle 

For debug purpose. For phy-initated update mode. It controls the 
STO RVE Oxo! number of cycle during which cs_dvfsupd FSM stays at 

ST_DVFS_C_VITC state. 

Reserved 
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dvfs_dvfsO_phyupd_req_cycle 
13:8 |RW |0x3f PHY initiated mode update request cycle in DVFSO mode for 
cs_dvfsupd FSM. 


; Reserved2 


dvfs_dvfsi_phyupd_req_cycle 
5:0 |RW |0x3f PHY initiated mode update request cycle in DVFS1 mode for 
cs_dvfsupd FSM. 


DDRPHY RD DESKEW CENTER CSO CON DM 
Address: Operational Base + offset (0x018C 


eae Reset Value 
ReservedO 
elro foxoo Reserves NY 
RDDMDeskewCi1_cs0O 
25:16]R0 | Ox000 Read DMI De-Skew center code for Data Slice1. 
: Reservedi 
as:toro foo iecemeds ON 
0x000 RDDMDeskewC0_cs0O 
Read DMI De-Skew center code for Data, SliceO. 


DDRPHY RD DESKEW CENTER CSO CONO 
Address: Operational Base + offset (0x0190) 


io a 
ReservedO 
2efro |oxoo Reserves QS 
RDODeskewCly csO 
25:16|RO_ x00 Read DQO De-Skew center code for Data Slice1. 
; Reserved1 
s:1o|ro [oxo ieseneds 
0x000 RDODeskewCO0_csO 
Read, DQO De-Skew center code for Data SliceO. 


DDRPHY RD DESKEW (CENTER CSO CON1 
Address: Operational Base +y,offset (0x019C) 


a 
ReservedO 
1:26|ro |oxo. | Reeve 
RD1DeskewC1_csO 
25:16]RO_ es ae Read DQ1 De-Skew Center Code for Data Slice1. 
. Reservedi 
ssualed( [go ere 
0x000 RD1DeskewC0O_csO 
Read DQ1 De-Skew Center Code for Data SliceO. 


DDRPHY RD DESKEW CENTER CSO CON2 
Address: Operational Base + offset (0x01A8) 


| Bit |Attr| Reset Value 


ReservedO 
2sjro joo seme 


31: 

. RD2DeskewC1_cs0O 

25: 16[RO | 0x000 Read DQ2 De-Skew Center Code for Data Slice1. 
j Reserved1 

is:to|ro fovoo Reseed Cd 
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Pp t—i“‘COOO#Scription 
0x000 RD2DeskewCO0O_cs0O 
Read DQ2 De-Skew Center Code for Data SliceO. 


DDRPHY_RD DESKEW_ CENTER CSO CON3 
Address: Operational Base + offset (0x01B4) 


a =< 
ReservedO 
zero |oxooiecerveh 
RD3DeskewC1_cs0O 
25:16]RO_ Onn Read DQ3 De-Skew Center Code for Data Slice1. 


. Reservedi 
ssuoleo fowo seve 
0x000 RD3DeskewC0O_csO 
Read DQ3 De-Skew Center Code for Data Slice0: 


DDRPHY RD DESKEW CENTER CSO CON4 
Address: Operational Base + offset (0x01C0) 


Pon P| ea a: oS 
Reserved 
RD4DeskewCl1_cs0O 
= ey 0x000 Read DQ4 De-Skew Center Code for Data Slice1. 
: Reservedi 
s:tojro foxoo |Reseved NS 
0x000 RD4DeskewCO0_csO 
Read DQ4 De-Skew Center Code for Data Sliced. 


DDRPHY RD DESKEW CENTER CSO CONS 
Address: Operational Base + offset (Ox01CC) 


Sa 
2e[ro |oxooReseee 
Reserved 
RD5DeskewC1_csO 
25:16]R0 | Ox000 Read)DQ5 De-Skew Center Code for Data Slice1. 
: Reservedi 
as:toro foo issemea 
0x000 RD5DeskewCO_csO 
Read DQ5 De-Skew Center Code for Data SliceO. 


DDRPHY RD DESKEW CENTER CSO CONG6 
Address: Operational Base + offset (0x01D8 


Ce = 
aglRo=|ox00 Reseed 
Reserved 
RD6DeskewCl1_csO 
25:16]R0 | eee Read DQ6 De-Skew Center Code for Data Slice1. 


; Reserved1 
isleo foo ee 
0x000 RD6DeskewCO_csO 
Read DQ6 De-Skew Center Code for Data SliceO. 


DDRPHY_RD DESKEW_ CENTER CSO CON7 
Address: Operational Base + offset (0x01E4) 
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psis|ro [oxooo _[Reaa BQ De-Skew Center Code for Data Sloe. 
Reserved 


: Reserved1 
isn00 [ooo ese 
0x000 RD7DeskewC0O_csO 
Read DQ7 De-Skew Center Code for Data SliceO. 


DDRPHY WR DESKEWC CSO CONO 
Address: Operational Base + offset (0x01FO 


ee <i 
2e|ro [oxo [Reseed NS 
Reserved 
WRODeskewC1_csO 
25:16]R0 | Ob 00 Write DQO De-Skew Center Code for Data Slice1. 
F Reservedi 
s:to|ro [oxoo|Reseved ON 
0x000 WRODeskewC0_csO 
Write DQO De-Skew Center Code for Data Slice0O. 


DDRPHY WR DESKEWC CSO CON1 
Address: Operational Base + offset (Ox01FC 


Se 
Reserved 
WR1DeskewC1_csO 
ar oy Ox000 Write DQ1 De-Skew Genter Code for Data Slice1. 
: Reservedi 
s:iojro foxoo Reseed 
0x000 WR1iDeskewC0_cs0O 
Write DQ1 De-Skew Center Code for Data Slice0. 


DDRPHY WR DESKEWC. CSO. CON2 
Address: Operational Base offset (0x0208) 


ae 
ReservedO 
26\Ro fox, | Resend 
WR2DeskewCl1_cs0O 
25:16|RO_ ONp00 Write DQ2 De-Skew Center Code for Data Slice1. 
: Reserved1 
rs:ioro joo |pcceveds 
0x000 WR2DeskewC0_cs0O 
Write DQ2 De-Skew Center Code for Data SliceO. 


DDRPHY WR DESKEWC CSO CON3 
Address: Operational Base + offset (0x0214) 


ae ea Reset Value 


ReservedO 
1:26)Ro Joxwoo [Reseed 


25:16 0x000 WR3DeskewCi1_cs0O 

Write DQ3 De-Skew Center Code for Data Slice1. 
, Reserved1 

ts:tolro joo |pcseveds 
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| Bit |Attr| Reset Value, 


Pp escription 
0x000 WR3DeskewC0_cs0O 
Write DQ3 De-Skew Center Code for Data SliceO. 


DDRPHY_WR_DESKEWC_ CSO CON4 
Address: Operational Base + offset (0x0220) 


eee Reset Value| ss —“‘SCSC‘C Scriptom 
ReservedO 
2elro [oxo |Reseved 
WR4DeskewCl1_csO 
25:16]RO_ Onn Write DQ4 De-Skew Center Code for Data Slice1. 


. Reserved1 
isleo [ooo fers 
0x000 WR4DeskewC0_cs0O 
Write DQ4 De-Skew Center Code for Data SliceO: 


DDRPHY WR DESKEWC CSO CONS 
Address: Operational Base + offset (0x022C) 


a a) 
Reserved 
WR5DeskewC1_csO 
= ey Onn08 Write DQ5 De-Skew Center Code for Data Slice1. 
: Reservedi 
s:to[ro [oxo Reseed MS 
0x000 WR5DeskewCO0_cs0O 
Write DQ5 De-Skew/ Center Code for Data Slice. 


DDRPHY WR DESKEWC CSO CONG 
Address: Operational Base + offset (0x0238) 


Se a ————— 
26|ro [oxo [reseed 
Reserved 
WR6DeskewCl1_csO 
25:16]R0 | 0x000 Write,DQ6 De-Skew Center Code for Data Slice1. 
: Reservedi 
s:tolro foxoo (lps 
0x000 WR6DeskewCO0_csO 
Write DQ6 De-Skew Center Code for Data SliceO. 


DDRPHY WR.DESKEWC CSO CON7 
Address: Operational Base + offset (0x0244 


4 oe Reset Value 
ReservedO 
raglo=jox00 Reeves 
WR7DeskewCl1_csO 
25:16]R0 | 2000 Write DQ7 De-Skew Center Code for Data Slice1. 


. Reserved1 
isslpo fw fees 
0x000 WR7DeskewC0_cs0O 
Write DQ7 De-Skew Center Code for Data Slice0O. 


DDRPHY DM DESKEWC CSO CONO 
Address: Operational Base + offset (0x0250) 
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| Bit |Attr|ResetValue| Ci@eescription 


spo ooo eee 
Reserved 
DMDeskewCi_cs0O 
0x000 Write DM De-Skew Center Code for Data Slice1. It will be the 


same as dm_vwmcl right after the initial write training is done. 
sag ooo ee 
Reserved 
DMDeskewC0_cs0O 
0x000 Write DM De-Skew Center Code for Data SliceO. It will be the 
same as dm_vwmco0 right after the initial write training is done. 


DDRPHY ECC DESKEWC CSO CONO 
Address: Operational Base + offset (0x0254) 


io <<< — 
1:26|ro ooo Reseed 
Reserved 
ECCDeskewC1_cs0O 
25:16]RO_ 0x000 Write ECC De-Skew Center Code for Data Slicel. 
as:tojro foo [Resemeg Ss 
Reserved 
0x000 ECCDeskewC0_cs0O 
Write ECC De-Skew Center Code for Data SliceO. 


DDRPHY VWMC STATO 
Address: Operational Base + offset (Ox025C) 


eras Reset Value 
Reserved 
DO_VWMC1 
26:16 0x000 DQO Center Code for Data Slice1. The latest read or write training 
result will be shown. 
psa ome RRR 
Reserved 


DO_VWMCO 
10:0 0x000 DQO Center Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY VWMC)STATS3 
Address: Operational,Base + offset (0x0268) 


ake Reset Value 
po ‘Reserved 


D1i_VWMC1 
26:16 0x000 DQ1 Center Code for Data Slice1. The latest read or write training 
result will be shown. 


sao ooo ere 
Reserved 
D1i_VWMCO 
10:0 0x000 DQi Center Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWMC_STAT6 
Address: Operational Base + offset (0x0274) 
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Reserved 


D2_VWMC1 
26:16 0x000 DQ2 Center Code for Data Slice1. The latest read or write training 
result will be shown. 


psa ooo 
Reserved 


D2_VWMCO 
10:0 0x000 DQ2 Center Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY VWMC STATS 
Address: Operational Base + offset (0x0280) 


pia7Ro ooo eA 
joxoo (Reserved 
sf en ne 
6:1 0x000 DQ3 Center Code for Data Slice1. The latest read or write training 
result will be shown. 
Cd a A © 
: Reserved 
D3_VWMCO 
10:0 0x000 DQ3 Center Code for Data SliceQ. The latest read or write training 
result will be shown. 


DDRPHY VWMC STAT12 
Address: Operational Base + offset (Ox028C) 


aia7no [ooo ee ND 
ea bee 

= ae 

6:1 0x000 DQ4.Center Code for Data Slice1. The latest read or write training 
result will be shown. 
Reserved1 

psueo [aco 


D4-VWMCO 
10:0 0x0.00 DQ4 Center Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY VWMC STAT15 
Address: Operational Base + offset (0x0298) 


Fr Reset Value|  — —“‘(SNC*éDeScription =—— i ——C—CCidz 
xan |Reeeveee 
roo essed 
26:16 0x000 DQ5 Center Code for Data Slice1. The latest read or write training 
result will be shown. 


Reserved1 
psafeo foo eet 
10:0 0x000 DQ5 Center Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWMC_STATi8 
Address: Operational Base + offset (0x02A4) 
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Perini Reset Value| ss —“‘N CO Scription— Cid 
Reserved 


D6_VWMC1 
26:16 0x000 DQ6 Center Code for Data Slice1. The latest read or write training 
result will be shown. 


psa pmo 
Reserved 


D6_VWMCO 
10:0 0x000 DQ6 Center Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY VWMC STAT21 
Address: Operational Base + offset (Ox02B0) 


pia7Ro ooo 
exeo. _ jaesewves 
sf en he 
6:1 0x000 DQ7 Center Code for Data Slice1. The latest read or write training 
result will be shown. 
a © 
: Reserved 
D7_VWMCO 
10:0 0x000 DQ7 Center Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_DM_VWMC_STATO 
Address: Operational Base + offset (OxO2BC) 


aia7no [ooo ee ND 
ce Decne 

=a aca 

6:1 0x000 DM Center Code for Data Slice1. The latest read or write training 
result will be shown. 
Reserved1 

sso [aco se 


DM. VWMCO 
10:0 0x0.00 DM Center Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY VWML STATO 
Address: Operational Base + offset (0x02C8) 


Fr Reset Value| Ci escription 
joxoo (Reserved 
roo hese 
26:16 0x000 DQO Left Code for Data Slice1. The latest read or write training 
result will be shown. 


Reserved1 
snip foo ene 
10:0 0x000 DQO Left Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWML_STAT3 
Address: Operational Base + offset (0x02D4) 
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Perini Reset Value| ss —“‘N CO Scription — Cid 
Reserved 


D1_VWML1 
26:16 0x000 DQ1 Left Code for Data Slice1. The latest read or write training 
result will be shown. 


psa ome 
Reserved 


D1_VWMLO 
10:0 0x000 DQ1 Left Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY VWML_ STAT6 
Address: Operational Base + offset (Ox02E0) 


pia7Ro ooo eA 
eee. jhe 
sf en a 
6:1 0x000 DQ2 Left Code for Data Slice1. The latest read or write training 
result will be shown. 
Cr © 
: Reserved 
D2_VWMLO 
10:0 0x000 DQ2 Left Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWML_STAT9 
Address: Operational Base + offset (OxO2EC) 


aia7no [ooo ee ND 
ce Decne 

aot at 

6:1 0x000 DQ3.Left,Code for Data Slice1. The latest read or write training 
result will be shown. 
Reserved1 

sai ooo eee 


D3-VWMLO 
10:0 0x000 DQ3 Left Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWML_STATi2 
Address: Operational Base + offset (O0x02F8) 


Fr Reset Value|  ——C‘iesscription 
joxoo (Reserved 
roo hese 
26:16 0x000 DQ4 Left Code for Data Slice1. The latest read or write training 
result will be shown. 


Reserved1 
isaifo foo eee 
10:0 0x000 DQ4 Left Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWML_STAT15 
Address: Operational Base + offset (0x0304) 
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Perini Reset Value| ss —“‘SW CO Scription— Cid 
Reserved 


D5_VWML1 
26:16 0x000 DQ5 Left Code for Data Slice1. The latest read or write training 
result will be shown. 


psa ooo es 
Reserved 


D5_VWMLO 
10:0 0x000 DQ5 Left Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY VWML_ STATi8 
Address: Operational Base + offset (0x0310) 


pare ooo Sm 
eee. _ ieee 
sf en a 
6:1 0x000 DQ6 Left Code for Data Slice1. The latest read or write training 
result will be shown. 
Et © 
: Reserved 
D6_VWMLO 
10:0 0x000 DQ6 Left Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWML_STAT21 
Address: Operational Base + offset (0x031C) 


aia7no [ooo ee ND 
eco: nee 

aot ai 

6:1 0x000 DQ7_.Left.Code for Data Slice1. The latest read or write training 
result will be shown. 
Reserved1 

psa fowo eee 


D7-VWMLO 
10:0 0x000 DQ7 Left Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_DM_..VWML_ STATO 
Address: Operational Base + offset (0x0328) 


Fr Wi Reset Value| Ci‘ esscription 
oxag (|Resetvece 
roo essed 
26:16 0x000 DM Left Code for Data Slice1. The latest read or write training 
result will be shown. 


Reserved1 
isaifio ooo eae 
10:0 0x000 DM Left Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWMR_STATO 
Address: Operational Base + offset (0x0334) 
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Perini Reset Value| ss —“‘OOCOOScription—— Cid 
Reserved 


DO_VWMR1 
26:16 0x000 DQO Right Code for Data Slice1. The latest read or write training 
result will be shown. 


psa ome 
Reserved 


DO_VWMRO 
10:0 0x000 DQO Right Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY VWMR_ STATS 
Address: Operational Base + offset (0x0340) 


pia7Ro ooo ee 
eee Some 
sf en ane 
6:1 0x000 DQ1 Right Code for Data Slice1. The latest.read’or write training 
result will be shown. 
a © 
: Reserved 
D1i_VWMRO 
10:0 0x000 DQ1 Right Code for Data SliceO» The latest read or write training 
result will be shown. 


DDRPHY_VWMR_STAT6 
Address: Operational Base + offset (0x034C) 


aia7no [ooo ee ND 
ea Dece 

= an 

6:1 0x000 DQ2.Right Code for Data Slice1. The latest read or write training 
result will be shown. 
Reserved1 

isiafo [ow Wee 


D2-VWMRO 
10:0 0x0.00 DQ2 Right Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWMR_STAT9 
Address: Operational Base + offset (0x0358) 


Fr ResetValue| Cieescription = 
oxog (Reset veee 
roo nese 
26:16 0x000 DQ3 Right Code for Data Slice1. The latest read or write training 
result will be shown. 


Reserved1 
isaafo ow seve 
10:0 0x000 DQ3 Right Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWMR_STAT12 
Address: Operational Base + offset (0x0364) 
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Perini Reset Value| ss —“‘O CO Scription — Cid 
Reserved 


D4_VWMR1 
26:16 0x000 DQ4 Right Code for Data Slice1. The latest read or write training 
result will be shown. 


psa ome 
Reserved 


D4_VWMRO 
10:0 0x000 DQ4 Right Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY VWMR_ STAT15 
Address: Operational Base + offset (0x0370) 


pia7Ro ooo 
exeo,. *_ |hesetve 
sf en ee 
6:1 0x000 DQ5 Right Code for Data Slice1. The latest.read’or write training 
result will be shown. 
CS © 
: Reserved 
D5_VWMRO 
10:0 0x000 DQ5 Right Code for Data SliceO» The latest read or write training 
result will be shown. 


DDRPHY_VWMR_STAT18 
Address: Operational Base + offset (0x037C) 


aia7no [ooo ee ND 
oo: nee 

= an 

6:1 0x000 DQ6.Right Code for Data Slice1. The latest read or write training 
result will be shown. 
Reserved1 

isa [ooo eet 


D6—~VWMRO 
10:0 0x0.00 DQ6 Right Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_VWMR_STAT21 
Address: Operational Base + offset (0x0388) 


Fr ResetValue| Cieescription = 
oxo (| Resetvece 
roo reseed 
26:16 0x000 DQ7 Right Code for Data Slice1. The latest read or write training 
result will be shown. 


Reserved1 
isaafo ow eet 
10:0 0x000 DQ7 Right Code for Data SliceO. The latest read or write training 
result will be shown. 


DDRPHY_DM_VWMR_ STATO 
Address: Operational Base + offset (0x0394) 
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Perini Reset Value| ss ——i“‘;OOCO@Scription— Cid 
ReservedO 


DM_VWMR1 
26:16 0x000 DM Right Code Code for Data Slice1. The latest read or write 
training result will be shown. 


; Reservedi 
issih ooo ferret 


DM_VWMRO 
10:0 0x000 DM Right Code Code for Data SliceO. The latest read or write 
training result will be shown. 


DDRPHY DQ IO RDATAO 
Address: Operational Base + offset (0x03A0) 


Perey Reset Value 


oxo «Reserved 
preoco rssenes 
0x00 DQ I/O Read Data for DS1. This register simply mirrors the 

DQ[15:8] input value through io_dq in[25:8]. This is used to 
read DQ during Command Bus training by S/W. 
DQ_IO_RDO 

7:0 0x00 DQ I/O Read Data for DSO. This register simply mirrors the 

: DQ[7:0] input value through iondq_in[7:0]. This is used to read 

DQ during Command Bus‘'training by S/W. 


DDRPHY VERSION INFO STATO 
Address: Operational Base + offset (Ox03AC) 


| Bit |Attr/ Reset Value 
; Version_Info 
31:0 |ro | Dxneoe one. Version Information 


DDRPHY_ZQ CONO 
Address: Operational Base + offset (0x03C8 


| Bit |Attr|Reset Value|( \ ) CiDeescription 


zq_mode_Ip4 

VSSQ termination receiver mode selection for ctrl_slice. It 

controls io_zq_mode_lp4. Set zq_manual_str from 1'bO to 1'b1 

after setting this field to make it propagated to I/O. It will also be 
31 RW |0xd propagated to I/O during the frequency change duration after 

dfi_init_start falls at the beginning of DLL relocking period. 

1'b1: Enable pull-down termination resistor only (Enable VSSQ- 

TERM mode of I/O) 

1'b0O: Deselects VSSQ-TERM mode of I/O. 


zq_mode_pdds 

Driver strength selection for ctrl_slice. It controls 

io_zq_mode_pdds. Set zq_manual_str from 1'bO to 1'b1 after 

setting this field to make it propagated to I/O. It will also be 

propagated to I/O during the frequency change duration after 
30:28IRW lox7 dfi_init_start falls at the begining of DLL relocking period. One of 

: the following settings is recommended instead of 3'h0. 

3'b100: 48 ohm impedance output driver 

3'b101: 40 ohm impedance output driver 

3'b110: 34 ohm impedance output driver 

3'b111: 30 ohm impedance output driver 

Others: Reserved 
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7 


a 


‘ 


‘ 


rie be 


zq_clk_en 

ZQ I/O Clock enable. It should be set to high before starting ZQ 
calibration. 

1'b1: Enable io_zq_clk. 

1'bO: Disable io_zq_clk. 

zq_mode_dds 

Driver strength selection for ctrl_slice. It controls 
io_zq_mode_dds. Set zq_manual_str from 1'bO to 1'b1 after 
setting this field to make it propagated to I/O. It will also be 
propagated to I/O during the frequency change duration after 
dfi_init_start falls at the beginning of DLL relocking period. 

One of the following settings is recommended instead of 3'h0. 
3'b100: 48 ohm impedance output driver 

3'b101: 40 ohm impedance output driver 

3'b110: 34 ohm impedance output driver 

3'b111: 30 ohm impedance output driver 

Others: Reserved 

zq_mode_term 

On-die-termination(ODT) resistor value selection for ctrl_slice. 
It controls io_zq_mode_term. Set zq_manual_str from 1'bO to 
1'b1i after setting this field to. make it propagated to I/O. It will 
also be propagated to I/O during the frequency change duration 
after dfi_init start falls at the beginning of DLL relocking period. 
3'b100: 60 ohm far end VSSQ termination 

3'b010: 120 ohm far end VSSQ>termination 

3'b001: 240 ohm farend. VSSQ termination 

Others: Reserved 

zq_rgddr3 

GDDR3 mode enable signal for ctrl_slice(High: GDDR3 mode). It 
controls io_zq_mode_rgddr3. Set zq_manual_str from 1'b0O to 
1'b1 afterssetting this field to make it propagated to I/O. It will 
also be propagated to I/O during the frequency change duration 
afterdfi_init start falls at the beginning of DLL relocking period. 
zqumode_noterm 

Termination disable selection for ctrl_slice. It controls 
io»zq_mode_noterm. Set zq_manual_str from 1'bO to 1'b1i after 
setting this field to make it propagated to I/O. It will also be 
propagated to I/O during the frequency change duration after 
dfi_init start falls at the beginning of DLL relocking period. 
1'b1: Termination disable. 

1'b0O: Termination enable. 

Recommended setting 

LPDDR4: 1'bO(recommended) or 1'b1(when termination is not 
used) 

zq_clk_div_en 

Clock dividing enable for io_zq_clk. Divider setting is controlled 
by ctrl_zq_clk_div. 

zq_force_impn 

Immediate control code for pull-down for ctrl_slice. It controls 
io_zq_force_impn. Set zq_manual_str from 1'bO to 1'b1 after 
setting this field to make it propagated to I/O. It will also be 
propagated to I/O during the frequency change duration after 
dfi_init start falls at the beginning of DLL relocking period. 
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zq_force_impp 
Immediate control code for pull-up for ctrl_slice. It controls 
14:12/RW 0x7 io_zq_force_impp. Set zq_manual_str from 1'bO to 1'b1 after 
: setting this field to make it propagated to I/O. It will also be 
propagated to I/O during the frequency change duration after 
dfi_init start falls at the begining of DLL relocking period. 
zq_udt_dly 
ZQ I/O clock enable duration for auto calibration mode. Set 
11:4 IRw lox4o zq_manual_str from 1'bO to 1'b1 after setting this field to make it 
, propagated to I/O. It will also be propagated to I/O during,the 
frequency change duration after dfi_init start falls at the 
begining of DLL relocking period. 


zq_manual_mode 
Manual ZQ calibration mode selection 
; 2'bOO: Force calibration 
ae 1 BORE 2'b01: Long calibration 
2'b10: Reserved for short calibration 
2'b11: Reserved 


zq_manual_str 

Manual ZQ calibration start for ZQ pad. 
ReservedO 

DDRPHY_ZQ CON1 

Address: Operational Base + offset (Ox03CC) 


| Bit [Attr/ResetValue| Description 
; zq_cal_fsm 
oes RO [oxo zq calibration fsm register. 
; ReservedO 
zq_vref 


21:16/RW |0x14 Vref control for ctrl_slice in the internal mode. It controls 
io_zq»vref[5:0]. Please refer to SSTL IO datasheet for use cases. 


Reserved1 
zg_.pmon 

0x0 Control code found by auto calibration for pull-up. It shows the 
result of ZQ calibration from ZQ PAD. 


zq_nmon 
0x0 Control code found by auto calibration for pull-down. It shows the 
result of ZQ calibration from ZQ PAD. 


zq_mon 
Calibration fail indication (High: calibration failed) It shows the 
result of 2Q calibration from ZQ PAD. 


hehe Settee. 
Auto calibration enable status 
zq_done 
0x0 ZQ Calibration is finished. The response for zq_manual_str from 
ZQ pad. 


DDRPHY_ZQ CON2 
Address: Operational Base + offset (0x03D0) 


| Bit |Attr|/ResetValue| Ci escription = 


: ReservedO 
otce2 0x000 Should be zero. 
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zq_upd_ack_cycle 

For debug purpose. This register controls the number of cycle 
21:16/RW |Oxle during which cs_phyupd_FSM stays at ST_UPD_ACK stat when 

ZQ periodic update occurs. It affects the duration of 

dfi_phyupd_ack = 1. 


ctrl_zq_clk_div 
ZQ Clock(=io_zq_clk) divider setting value. The frequency will be 
determined by the following formula. This field should be set 
15:0 |RW |0x0002 before the first ZQ calibration and should not be changed 
afterwards. ctrl_zq_clk_div should be between 1 to 7. 
"io_zq_clk frequency"(MHz) = "clk_dfi frequency"(MHz) / 
ctrl_zq_clk_div+1)*2 


DDRPHY_ZQ CON3 
Address: Operational Base + offset (0x03D4) 


eae Reset Value 


joxooo «Reserved 


zq_ck_dds 
Driver pull-down strength control for CK pad. It controls 
io_zq_ck_dds. One of the following settings is recommended 
instead of 3'h0. 
erate | EW Ox? 3'b100: 48 ohm impedance output driver 
3'b101: 40 ohm impedance output driver 
3'b110: 34 ohm impedance output driver 
3'b111: 30 ohm impedance output driver 


zq_ck_pdds 
18:16;}RW |0x7 Driver pull-up strength control for CK pad. It controls 
io_zq_ck_pdds. 


Reserved 


zq<ds1_dds 
Driver.pull-down strength control for data_slice1. It controls 
io zq_ ds dds[5:3]. One of the following settings is recommended 
instead of 3'h0. 
Er OM: OXF 3'b100: 48 ohm impedance output driver 
3'b101: 40 ohm impedance output driver 
3'b110: 34 ohm impedance output driver 
3'b111: 30 ohm impedance output driver 


zq_ds1_pdds 
10:8 |RW.0x7 Driver pull-up strength control for data_slice1. It controls 
io_zq_ds_pdds[5:3]. 
; Reserved2 


zq_dsO_dds 
Driver pull-down strength control for data_sliceO. It controls 
io_zq_ds_dds[2:0]. One of the following settings is recommended 
instead of 3'h0. 

2S RN 0x7 3'b100: 48 ohm impedance output driver 
3'b101: 40 ohm impedance output driver 
3'b110: 34 ohm impedance output driver 
3'b111: 30 ohm impedance output driver 
zq_dsO_pdds 

2:0 |RW |Ox7 Driver pull-up strength control for data_sliceO. It controls 
io_zq_ds_pdds[2:0]. 
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DDRPHY_ZQ CONS 
Address: Operational Base + offset (Ox03DC) 


Te 


| TT escription 
oxog, (Reserved 
20 31:27 Rw | oxoo Should be zero 


zq_reset_dds 
Driver pull-down strength control for reset. It controls 
io_zq_reset_dds[2:0]. One of the following settings is 
recommended instead of 3'h0. 
sama aciall beta 3'b100: 48 ohm impedance output driver 
3'b101: 40 ohm impedance output driver 
3'b110: 34 ohm impedance output driver 
3'b111: 30 ohm impedance output driver 


: Reserved1 


zq_cke1_dds 
Driver pull-down strength control for cke(rank1). It controls 
io_zq_cke1_dds[2:0]. One of the following settings is 
recommended instead of 3'h0. 
eT RNs |e 3'b100: 48 ohm impedance output,driver 
3'b101: 40 ohm impedance output driver 
3'b110: 34 ohm impedance output, driver 
3'b111: 30 ohm impedance output driver 
zq_ckeO_dds 
Driver pull-down strength control for cke(rankO). It controls 
io_zq_ckeO_dds[2:0]. One of the following settings is 
recommended instead of 3'h0. 
cha Sel al 3'b100: 48 ohm impedance output driver 
3'b101: 40 ohm impedance output driver 
3'b110: 34 ohm impedance output driver 
3'b111: 30,ohm impedance output driver 


; Reserved2 
0x003f Should be.zero 


DDRPHY_ZQ CON6 
Address: Operational Base + offset (Ox03E0) 


pita owod00d_— Rese 


oxodQdams [Gen 
sis14| At Rw | (0x09000 | Pee. be zero 


zq_dsi_term 
On-die-termination(ODT) resistor value selection for datal_slice1. 
It determines io_zq_ds_mode_term[5:3]. 
13“11/RW tox4 Please refer to SSTL I/O datasheet for specific termination 
settings. 
3'b100: 60 ohm far end VSSQ termination 
3'b010: 120 ohm far end VSSQ termination 
3'b001: 240 ohm far end VSSQ termination 


zq_ds1_rgddr3 
10 RW /|0x0 GDDR3 mode enable signal for data_slice1(High: GDDR3 mode). 
It controls io_zq_ds_rgddr[1]. 
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| Bit |Attr|ResetValue| Ci@eescription 


zq_ds1i_noterm 
Termination disable selection for data_slice1. It controls 
io_zq_ds_noterm[1]. 
RW {0x0 1'b1: Termination disable. 
1'bO: Termination enable. 
LPDDR4: 1'bO(recommended) or 1'b1(when termination is not 
zq_ds1_|p4 
VSSQ termination receiver mode selection for data_slice1. It 
RW |Ox1 controls io_zq_ds_Ip4[1]. 
1'b1: Enable pull-down termination resistor only (Enable VSSQ- 


: Reservedi 


zq_dsO_term 
On-die-termination(ODT) resistor value selection for datal_slice0O. 
It determines io_zq_ds_mode_term[2:0]. 
5:3. IRw lox4 Please refer to SSTL I/O datasheet for specific termination 
settings. 
3'b100: 60 ohm far end VSSQ termination 
3'b010: 120 ohm far end VSSQ termination 
3'b001: 240 ohm far end VSSQ termination 


zq_dsO_rgddr3 
2 RW |0x0 GDDR3 mode enable signal for data_sliceO(High: GDDR3 mode). 
It controls io_zq_ds_rgddr[O]. 


zq_dsO_noterm 
Termination disable selection for data_sliceO. It controls 
io_zq_ds_noterm[0O]. 
1 RW |0x0 1'b1: Termination disable. 
1'bO: Termination enable. 
LPDDR4:94'b0(recommended) or 1'b1(when termination is not 
used) 
zq_dsO_Ip4 
VSSQ termination receiver mode selection for data_sliceO. It 
RW |Ox1 controls io_zq_ds_Ip4[0]. 
1‘b1: Enable pull-down termination resistor only (Enable VSSQ- 
TERM) 


DDRPHY ZQ CONS 
Address: Operational Base + offset (Ox03EC) 


| Bit |Attr|,Reset Value 
; ReservedO 
RW" lox0 zq_dsi_vref_pd 
Vref power down for data_slice1. It controls io_zq_ds_vref_pd[1]. 


zq_dsi_vref_fsbst 

Vref fast boost mode control for data_slice1. It controls 
RW {0x0 io_zq_ds_vref_fsbst[1]. 

1'bO: Normal mode 

1'bi: Fast boost mode 


us [ie enta 
13:8 |RW ous Vref control (VSEL5~VSELO) for data_slice 1 in the internal 
mode. It controls io_zq_ds_vref[11:6]. 


Rw loxo zq_dsO_vref_pd 
Vref power down for data_sliceO. It controls io_zq_ds_vref_pd[0O]. 
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| Bit |Attr|ResetValue| Ci eescription 


zq_dsO_vref_fsbst 

Vref fast boost mode control for data_sliceO. It controls 
RW |0x0 io_zq_ds_vref_fsbst[0]. 

1'bO: Normal mode 

1'bi: Fast boost mode 


zq_dsO_vref 
RW |0x14 Vref control (VSEL5~VSELO) for data_slice 0 in the internal 
mode. It controls io_zq_ds_vref[5:0]. 


DDRPHY_ZQ CON12 
Address: Operational Base + offset (Ox03F8 


| Bit |Attr|/ResetValue| Ci eescription = 


; ReservedO 


zq_ds1_impn 
13:11/RW |0x0 Immediate control code for pull-down for data_slice 1. It controls 
io_zq_ds_impn[5:3]. 


zq_dsi1_impp 
10:8 |RW |0x7 Immediate control code for pull-up for data_slice 1. It controls 
io_zq_ds_impp[5:3]. 
: Reserved1 


zq_dsO_impn 
5:3 |RW |Ox0O Immediate control code for pull-down for data_slice 0. It controls 
io_zq_ds_impn[2:0]. 


zq_dsO_impp 
2:0 |RW |0x7 Immediate control code for pull-up for data_slice 0. It controls 
io_zq_ds_impp[2:0]. 


DDRPHY TESTIRCV CONO 
Address: Operational Base + offset (0x0400) 


ern Reset Value 


loxooo REN 
31: 31:21] Rw | jox000 Pea in SE 


zq_mode_testizq 
zq short cal mode control. It controls 
U_PHYIO_SLICE/U_IO_SLICE/IMPCNT_IO_DS1/TESTIZQ[1:0]. 
zq_mode_tetsizg[1] controls i_zctrl_update_opt, 
zq_mode_testizq[0] controls i_zctrl_short_opt in ZCTRL 
zq_mode_testizg[2] controls zctrl_tune_opt, 

20:18) RW]0x2 Option to control calibration sequence 
1'bO: (Default) Pull-Down and Pull-Up are calibrated at the same 
time. 
1'b1: After calibrated Pull-Down, Pull-Up is calibrated. 
It controls 
U_PHYIO_SLICE/U_IO_SLICE/IMPCNT_IO_DS1/ZCTRL_PU_MODE 

SEL. 


zq_ds1_ibias_ctrl_en 

17 RW {0x0 Impcnt bias current control enable for DS1. Controls 
io_zq_ds_ibias_ctrl_en[1] under PHYIO_SLICE. 
zq_dsO_ibias_ctrl_en 

16 RW {0x0 Impcnt bias current control enable for DSO. Controls 
io_zq_ds_ibias_ctrl_en[O] under PHYIO_SLICE. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
zq_ds1_ibias_ctrl 
15:14;/RW |0x0 Impcnt bias current control for DS1. Controls 
io_zq_ds_ibias_ctrl[3:2] under PHYIO_SLICE. 
zq_dsO_ibias_ctrl 
13:12}RW |0x0 oe bias current control for DSO. Controls 
ds_ibias_ctrl[1:0] under PHYIO_SLICE. 


Reserved1 

ps fw foo ened 
zq_mode_ibias_ctrl_en 

Impcnt bias current control enable for CS. Controls 
io_zq_mode_ibias_ctrl_en under PHYIO_SLICE. 
zq_mode_ibias_ctrl 

pe fw foo Impcnt bias current control for CS. Controls 
io_zq_mode_ibias_ctrl under PHYIO_SLICE. 
dqsi_testircv 

7:4 |RW [0x0 DQS1 receiver test mode control. Controls io/ dqsi_testircv under 
PHYIO_SLICE. 
dqs0O_testircv 

DQSO receiver test mode control. Controls io, dqsO_testircv under 
PHYIO_SLICE. 


DDRPHY_WR_DESKEWC_CS1 CONO 
Address: Operational Base + offset (0x0410) 


| Bit |Attr[ResetValue| —“(‘i‘“;C ~éescription— sd 
; ReservedO 
: WRODeskewCky cs1 
25:16|R0|0x000 Write DQO De-Skew Genter Code for Data Slice1. 
. Reservedi 
is:10|R0 [ox00 [Reseed 
0x000 WRODeskewCO_cs1 
Write DQO De-Skew Center Code for Data Slice0. 


DDRPHY WR DESKEWC,. CS1i CON1 
Address: Operational Base +. offset (0x041C) 


oneal Reset Value 
26|Ro [oxo | Reeve 
Reserved 
WR1DeskewCl_cs1l 
25:16]R0 | 0400 Write DQ1 De-Skew Center Code for Data Slice1. 
; Reservedi 
s:tojRo{|oX00 Reseed 
0x000 WR1DeskewC0_cs1 
Write DQ1 De-Skew Center Code for Data SliceO. 


DDRPHY WR DESKEWC CSi CON2 
Address: Operational Base + offset (0x0428 


ea Reset Value 


ReservedO 
6[ro [x00 Reeves 


25:16 0x000 WR2DeskewCl1_cs1 

Write DQ2 De-Skew Center Code for Data Slice1. 
. Reserved1 

isaolpo foo feet 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘NCC*é@DeScription 
0x000 WR2DeskewC0_cs1 
Write DQ2 De-Skew Center Code for Data SliceO. 


DDRPHY WR DESKEWC CS1i CONS 
Address: Operational Base + offset (0x0434) 


a =< 
ReservedO 
2elro foo Reserved 
WR3DeskewC1_cs1 
25:16]RO_ Oxone Write DQ3 De-Skew Center Code for Data Slice1. 


. Reserved1 
isileo [ooo sere 
0x000 WR3DeskewC0_cs1 
Write DQ3 De-Skew Center Code for Data SliceO: 


DDRPHY WR DESKEWC CS1 CON4 
Address: Operational Base + offset (0x0440) 


ey Reset Value 
Reserved 
WR4DeskewCl_cs1l 
= ey 0x000 Write DQ4 De-Skew Center Code for Data Slice1. 
: Reservedi 
s:1o|ro [oxo Reseed MS 
0x000 WR4DeskewC0_cs1 
Write DQ4 De-Skew/ Center Code for Data SliceO. 


DDRPHY WR DESKEWC CS1i CONS 
Address: Operational Base + offset (0x044C) 


Perel Reset Value 
2e|ro [oxo |reseved 
Reserved 
WR5DeskewCl1_cs1 
25:16]R0 | 0x000 Write.DQ5 De-Skew Center Code for Data Slice1. 
: Reservedi 
s:tojro foxoo (lps 
0x000 WR5DeskewC0_cs1 
Write DQ5 De-Skew Center Code for Data SliceO. 


DDRPHY WR.DESKEWC CS1 CON6 
Address: Operational Base + offset (0x0458 


4 oe Reset Value 
aglRo=jox00 Reseed 
Reserved 
WR6DeskewCl_csl 
25:16]R0 | 2000 Write DQ6 De-Skew Center Code for Data Slice1. 


. Reserved1 
isso foo eves 
0x000 WR6DeskewC0_cs1 
Write DQ6 De-Skew Center Code for Data Slice. 


DDRPHY WR DESKEWC CSi CON7 
Address: Operational Base + offset (0x0464) 
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psizslro _[oxooo [inte 597 be-Skew Center Code for Data Sieel, 
Reseed 


: Reserved1 
izanfo fowo ‘ese 
0x000 WR7DeskewC0_cs1 
Write DQ7 De-Skew Center Code for Data Slice. 


DDRPHY DM DESKEWC CSi CONO 
Address: Operational Base + offset (0x0470 


| Bit |Attr| Reset Value 
; ReservedO 
DMDeskewC1_cs1 


25:16 0x000 Write DM De-Skew Center Code for Data Slice1. It will be the 
same as dm_vwmcl right after the initial write training is done. 


Reservedi 
isnolpo foo ere 
DMDeskewC0_cs1 
0x000 Write DM De-Skew Center Code-for Data SliceO. It will be the 
same as dm_vwmc0 right after the,initial write training is done. 


DDRPHY ECC DESKEWC CSi CONO 
Address: Operational Base + offset (0x0474) 


| Bit |Attr[ResetValue| Description — sd 
P ReservedO 
: ECCDeskewC1 csi 
mae 16[RO | DxO00 Write ECC De-Skew Center Code for Data Slice1. 
; Reservedi 
is:10|Ro [oxoo Reseed 
0x000 ECCDeskewC0O_cs1 
Write.ECC De-Skew Center Code for Data SliceO. 


DDRPHY WR DESKEWL CSO CONO 
Address: Operational Base.4+ offset (0x0490 


eee Reset. Value 
Reserved 
WRODeskewL1_cs0O 

made Ompoo Write DQO De-Skew Left Code for Data Slice1. 

: Reservedi 
sSegglRomfoxoo Reseed 
0x000 WRODeskewLO_cs0O 

Write DQO De-Skew Left Code for Data SliceO. 


DDRPHY WR DESKEWL CSO CON1 
Address: Operational Base + offset (0x049C) 


a |=.) 


ReservedO 
26|ro [oxo |Reseed 


25:16 0x000 WR1DeskewL1_cs0O 
Write DQ1 De-Skew Left Code for Data Slice1. 
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| Bit |Attr|ResetValue| Ci@eescription 


Reserved1 
afro [x00 Reserved 


15:1 
0x000 WR1DeskewLO_csO 
Write DQ1 De-Skew Left Code for Data Slice. 


DDRPHY WR DESKEWL CSO CON2 
Address: Operational Base + offset (0Ox04A8 


ee 
elro [oxo Receed 
Reserved 
WR2DeskewL1_cs0O 
25:16]R0 | Onn) Write DQ2 De-Skew Left Code for Data Slice1. 
. Reservedi 
as:toro foo iiesemed eS 
0x000 WR2DeskewL0_cs0O 
Write DQ2 De-Skew Left Code for Data Sliced. 


DDRPHY WR DESKEWL CSO CON3 
Address: Operational Base + offset (Ox04B4 


Se <0 ——__ »#<_ > 
Reserved 
WR3DeskewL1_cs0O 

oy xg00 Write DQ3 De-Skew Left»Code for Data Slice1. 

: Reservedi 
s:tojro foxoo [Reseed = QS 
0x000 WR3DeskewLQ_csO 

Write DQ3 De-Skew Left Code for Data Slice. 


DDRPHY WR DESKEWL CSO CON4 
Address: Operational Base + offset (0x04C0) 


a 
ReservedO 
2e|Ro |ovoo ieee 
WR4DeskewL1_cs0O 
25:16]RO | eee Write DQ4 De-Skew Left Code for Data Slice1. 
é Reservedi 
s:10[Ro [oxo | esemed 
0x000 WR4DeskewL0O_cs0O 
Write DQ4 De-Skew Left Code for Data Slice. 


DDRPHY WR DESKEWL CSO CONS 
Address: Operational Base + offset (0x04CC) 


nea Reset Value| ss —“‘CS™C‘éi Scripts 
Reserved 
WR5DeskewLi1_cs0O 

or 0x000 Write DQ5 De-Skew Left Code for Data Slice1. 


. Reserved1 
isileo [ooo fers 
0x000 WR5DeskewLO_csO 
Write DQ5 De-Skew Left Code for Data SliceO. 


DDRPHY WR DESKEWL CSO CON6 
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Address: Operational Base + offset (0x04D8 


aes Reset Value 
Reserved 
WR6DeskewL1_cs0O 

cae: Ox000 Write DQ6 De-Skew Left Code for Data Slice1. 


: Reserved1 
isso ow eevee 
0x000 WR6DeskewLO_csO 
Write DQ6 De-Skew Left Code for Data SliceO. 


DDRPHY WR DESKEWL CSO CON7 
Address: Operational Base + offset (O0x04E4) 


Panel Reset Value 
ReservedO 
0x00 
Reserved 
WR7DeskewL1_cs0O 
ae Ox008 Write DQ7 De-Skew Left Code for Data Slice1: 
. Reservedi 
as:toro foo iiesemed” 
0x000 WR7DeskewL0_cs0O 
Write DQ7 De-Skew Left Code for Data Slice. 


DDRPHY DM DESKEWL CSO CONO 
Address: Operational Base + offset (OxO04FO 


eat Reset Value 
Reserved 
DMDeskewL1._cs0O 
= exg0 Write DM De-Skew_keft Code for Data Slice1. 
. Reservedi 
as:toro ooo iReemed 
0x000 DMDeskewL0_cs0O 
Write DM De-Skew Left Code for Data Slice0. 


DDRPHY ECC DESKEWL CSO CONO 
Address: Operational Base + offset (Ox04F4 


== 
ReservedO 
26|Ro logo N= [Reserves 
ECCDeskewLi_cs0O 
25:16]R0» > oes Write ECC De-Skew Left Code for Data Slice1. 
: Reserved1 
ssa0|po\joxoo Reseed 
0x000 ECCDeskewL0O_cs0O 
Write ECC De-Skew Left Code for Data SliceO. 


DDRPHY_WR_DESKEWL_CS1 CONO 
Address: Operational Base + offset (0x0500) 


Soe ee 


Reserved 


25:16 0x000 WRODeskewL1_cs1 
Write DQO De-Skew Left Code for Data Slice1. 
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| Bit |Attr|ResetValue| Ci@eescription 


Reserved1 
ofro |oxoo Reserved 


15:1 
0x000 WRODeskewLO_csi 
Write DQO De-Skew Left Code for Data SliceO. 


DDRPHY WR DESKEWL CSi CON1 
Address: Operational Base + offset (Ox050C 


Peal Reset Value 
2e|ro [oxo [Reseed 
Reserved 
WR1DeskewL1_csi 
25:16]R0 | Onn) Write DQ1 De-Skew Left Code for Data Slice1. 
. Reservedi 
s:tojro foxoo |Rseved — S 
0x000 WR1DeskewL0O_csi 
Write DQ1 De-Skew Left Code for Data Sliced. 


DDRPHY WR DESKEWL CSi CON2 
Address: Operational Base + offset (0x0518 


eet Reset Value 
Reserved 
WR2DeskewL1_csi 
oy pAg00 Write DQ2 De-Skew Left»Code for Data Slice1. 
: Reservedi 
s:1ojro [oxoo|Reseves = QS 
0x000 WR2DeskewL0_csi 
Write DQ2 De-Skew Left Code for Data SliceO. 


DDRPHY_WR_DESKEWL_ _CS1 CON3 
Address: Operational Base + offset (0x0524) 


SS i 
Reserved 
repo st WR3DeskewL1_cs1 
alee eee Write DQ3 De-Skew Left Code for Data Slice1. 
: Reservedi 
s:1o|ro [oxo | Reeve 
0x000 WR3DeskewL0O_csi 
Write DQ3 De-Skew Left Code for Data SliceO. 


DDRPHY WR_DESKEWL_ _CS1 CON4 
Address: Operational Base + offset (0x0530) 


nea ResetValue| C(eescription 
a 
Reserved 
WR4DeskewL1_cs1 
ace oe? Write DQ4 De-Skew Left Code for Data Slice1. 


. Reserved1 
0x000 WR4DeskewL0O_cs1 
Write DQ4 De-Skew Left Code for Data SliceO. 


DDRPHY WR DESKEWL CS1 CONS5 
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Address: Operational Base + offset (0x053C 


aes Reset Value 
Reserved 
WRS5DeskewL1_csi 

cae: Ox000 Write DQ5 De-Skew Left Code for Data Slice1. 


: Reserved1 
isso ow eevee 
0x000 WR5DeskewLO_cs1 
Write DQ5 De-Skew Left Code for Data SliceO. 


DDRPHY WR DESKEWL CS1 CON6 
Address: Operational Base + offset (0x0548) 


ee a 
ReservedO 
0x00 
Reserved 
WR6DeskewL1_csi 
ae Ox008 Write DQ6 De-Skew Left Code for Data Slice1: 
. Reservedi 
s:tojro foxoo Reseed 
0x000 WR6DeskewLO_cs1 
Write DQ6 De-Skew Left Code for Data Slice. 


DDRPHY WR DESKEWL CSi CON7 
Address: Operational Base + offset (0x0554 


ead Reset Value 
ReservedO 
26|ro [oxoo reseed ZO QD 
WR7DeskewLi,_cs1 
25:16]RO | exg0 Write DQ7 De-SkewsLeft Code for Data Slice1. 
: Reservedi 
s:tolro foxoo|Resene 
0x000 WR7DeskewL0O_csi 
Write DQ7 De-Skew Left Code for Data Slice. 


DDRPHY DM DESKEWL CSi CONO 
Address: Operational Base + offset (0x0560 


aa Reset Value|y——“*‘“S;C™SC‘éieScription — 
ReservedO 
:26|R0 [oxo NM [Reseed 
DMDeskewLi_cs1i 
25:16]RO4 QoRe Write DM De-Skew Left Code for Data Slice1. 
; Reserved1 
as0jpooxoo Reseed 
0x000 DMDeskewL0_cs1i 
Write DM De-Skew Left Code for Data SliceO. 


DDRPHY_ECC DESKEWL CS1i CONO 
Address: Operational Base + offset (0x0564) 


So 


Reserved 


25:16 0x000 ECCDeskewL1_cs1 
Write ECC De-Skew Left Code for Data Slice1. 
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| Bit |Attr|ResetValue| Ci@eescription 


Reserved1 
ofro [oxo Reserved 


15:1 
0x000 ECCDeskewL0O_cs1 
Write ECC De-Skew Left Code for Data SliceO. 


DDRPHY RD DOS VWML CSO CONO 
Address: Operational Base + offset (0x0574 


a 
asiro |oxooReceved 
Reserved 
RDDQSVWML1_csO 
24:16]R0 | oxume Read DQS Left Code for Data Slice1. 
. Reservedi 
15:9 ro foo iResemed NS 
0x000 RDDQSVWMLO_csO 
Read DQS Left Code for Data SliceO. 


DDRPHY RD DOS VWMC CSO CONO 
Address: Operational Base + offset (0x0580 


et Reset Value 
sino foxoo Reserves GN 
Reserved 
RDDQSVWMC1_csO 
24:16]R0 | xg00 Read DQS Center Code for Data Slice1. 
? Reservedi 
15:9 ro joo iResemed’ = QO 
0x000 RDDQSVWMCO_csO 
Read DQS Center Code for Data Slice. 


DDRPHY_GT STATUS CONO 

Address: Operational Base + offset (0x058C) 

| Bit_[Attr| Reset Value | p 
fifo_rdsfailidsi 
Command FIFO Read fail flag for Auto DQS clean mode for DS1. 
Itjis set to 1 if FIFO read is asserted when FIFO empty is set. 


fifo_rd_fail_dsO 
30 0x0 Command FIFO Read fail flag for Auto DQS clean mode for DSO. 
It is set to 1 if FIFO read is asserted when FIFO empty is set. 


fifo_wr_fail_dsi 
Command FIFO Write fail flag for Auto DQS clean mode for DS1. 
It is set to 1 if FIFO write is asserted when FIFO full is set. 


fifo_wr_fail_dsO 

28 0x0 Command FIFO Write fail flag for Auto DQS clean mode for DSO. 

It is set to 1 if FIFO write is asserted when FIFO full is set. 
: ReservedO 


gt_preamble_start_dsi_csi 
This is debug feature for gate training 

15 0x0 This is a STATUS between Gate and DQS for 1st MPC(read) at 
DVFS/periodic gate training(Data slice 1, rank1). 
Gt_preamble_start means Gate located at read dqs preamble 
state. 
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| Bit |Attr|ResetValue| Ci@eescription 


gt_highz_start_dsi_cs1 
This is debug feature for gate training 

14 0x0 This is a STATUS between Gate and DQS for ist MPC(read) at 
DVFS/periodic gate training(Data slice 1, rank1). Gt_highz_start 
means Gate located at highz state. 


gt_dqsh_start_ds1_csi 
This is debug feature for gate training 

13 0x0 This is a STATUS between Gate and DQS for ist MPC(read) at 
DVFS/periodic gate training(Data slice 1, rank1). Gt_dqsh_start 


means Gate located at dqs high state. 

gt_max_cyc_dsi_cs1 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for ist MPC(read) at 
DVFS/periodic gate training(Data slice 1, rank1),. Gt_max=cyc 
means gate training fail. 

gt_preamble_start_dsO_cs1 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for 1stMPC(read) at 
DVFS/periodic gate training(Data slice 0,rank1). 
Gt_preamble_start means Gate located. at read dqs preamble 
state. 

gt_highz_start_dsO_csi 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for ist MPC(read) at 
DVFS/periodic gate training(Data slice 0, rank1). Gt_highz_start 
means Gate located at highz state. 

gt_dqsh_start_ds0O_cs1 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for 1st MPC(read) at 
DVFS/periodic gate training(Data slice 0, rank1). Gt_dqsh_start 
means Gate located at dqs high state. 

gt_anax_cyc..dsO_cs1 

This‘is debug feature for gate training 

This.is a, STATUS between Gate and DQS for ist MPC(read) at 
DVFS/periodic gate training(Data slice 0, rank1). Gt_max_cyc 
means gate training fail. 

DQS_RESP1_fall_csi 

DQS response searched by gate fall edge for data_slice1. 
DQS sampled at ctrl_gate falling edge for data_slice1 to monitor 
gate training result for rank1. 


CE a 
Reserved 


DQS_RESP1i_csi 
0x0 DQS response searched by gate rise edge for data_slice1. 


DQS sampled at ctrl_gate rising edge for data_slice1 to monitor 
gate training result for rank1. 


DQS_RESPO_fall_cs1 
3 0x0 DQS response searched by gate fall edge for data_sliceO. 


DQS sampled at ctrl_gate falling edge for data_sliceO to monitor 


gate training result for rank1. 


pa pepo eee 
Reserved 
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| Bit |Attr|ResetValue| Ci ecription 


DQS_RESPO_csi 


DQS response searched by gate rise edge for data_sliceO. 
DQS sampled at ctrl_gate rising edge for data_sliceO to monitor 
gate training result for rank1. 


DDRPHY GT STATUS CON1 
Address: Operational Base + offset (0x0590 


| Bit _|Attr| Reset Value 


; ReservedO 


gt_preamble_start_ds1_cs0O 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for ist MPG(read) at 
DVFS/periodic gate training(Data slice 1, rank0O)s 
Gt_preamble_start means Gate located at read dqs. preamble 
state. 

gt_highz_start_ds1_cs0 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for dst MPC(read) at 
DVFS/periodic gate training(Data slice 1, rank0O). Gt_highz_start 
means Gate located at highz_state. 

gt_dqsh_start_ds1_cs0O 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for ist MPC(read) at 
DVFS/periodic gate training(Data slice 1, rank0). Gt_dqsh_start 
means Gate located at dgs high state. 

gt_max_cyc_ds1_cs0 

This is debug feature, for gate training 

This is a STATUS between Gate and DQS for 1st MPC(read) at 


DVFS/periodic gate training(Data slice 1, rankO). Gt_max_cyc 
gate. training fail. 


gt_preamble_start_dsO_cs0O 

This is. debug feature for gate training 

This,is aaSTATUS between Gate and DQS for 1st MPC(read) at 

DVFS/periodic gate training(Data slice 0, rankO). 

Gt)preamble_start means Gate located at read dqs preamble 

state. 

gt_highz_start_dsO_csO 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for ist MPC(read) at 

DVFS/periodic gate training(Data slice 0, rank0O). Gt_highz_start 

means Gate located at highz state. 

gt_dqsh_start_dsO_csO 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for ist MPC(read) at 

DVFS/periodic gate training(Data slice 0, rank0). Gt_dqsh_start 

means Gate located at dqs high state. 

gt_max_cyc_ds0O_cs0O 

This is debug feature for gate training 

This is a STATUS between Gate and DQS for ist MPC(read) at 

DVFS/periodic gate training(Data slice 0, rankO). Gt_max_cyc 
gate training fail. 
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| Bit |Attr|ResetValue| Ci eecription 


DQS_RESP1_fall_csO 
7 0x0 DQS response searched by gate fall edge for data_slice1. 
DQS sampled at ctrl_gate falling edge for data_slicel to monitor 
gate training result for rankO. 
. Reserved1 
ss |ro joo access 


DQS_RESPi_cs0O 
0x0 DQS response searched by gate rise edge for data_slice1 


DQS sampled at ctrl_gate rising edge for data_slice1 to monitor 
gate training result for rankO. 


DQS_RESPO_fall_csO 

3 0x0 DQS response searched by gate fall edge for data_slice0. 
DQS sampled at ctrl_gate falling edge for data_sliceO to monitor 
gate training result for rankO. 


: Reserved2 
ast_|ro joo pcs 


DQS_RESPO_cs0O 

0x0 DQS response searched by gate rise edge for data_sliceO. 
DQS sampled at ctrl_gate rising edge fordata_sliceO to monitor 
gate training result for rankO. 


DDRPHY GT FSM STATUS CON1 
Address: Operational Base + offset (0x0594) 


| Bit |Attr[ResetValue| Description 
ReservedO 

si fro oxo ieceven NN 

ee ee 
FSM flag of gate signal idle location for slice1 

29 ro oxo GATE_LOFSM_UNKNOWN_ds1 
FSM flag of gate signal unknown location for slice1 

peo foo ea Ntaect oat tse 
FSM flag.of gate signal preamble location for slice1 


gate_fail status_ds1 

Fail status for gate training at slice1. gate_fail_status_dsi[1] is 
27:26 0x0 for rank 1, gate_fail_status_ds1[0] is for rankO. If each bit is set 

to high, it indicates that dqs rising edge is not found during gate 

training. 


: GATE_LOCATION_FSM_ds1 
Bua RO |ox0. \h= | FSM of gate signal location for slice1 


Reserved2 
22,ge\po\fox0 GATE_LOFSM_IDLE_dsO . . 
FSM flag of gate signal idle location for sliceO 
2 oo rea sm tantra 
FSM flag of gate signal unknown location for sliceO 
20 ro oxo GATE_LOFSM_PREAMBLE_ds0 . . 
FSM flag of gate signal preamble location for sliceO 


gate_fail_status_ds0O 

Fail status for gate training at sliceO. gate_fail_status_dsO[1] is 
19:18 0x0 for rank 1, gate_fail_status_dsO[0] is for rankO. If each bit is set 

to high, it indicates that dqs rising edge is not found during gate 

training. 


17:16 0x0 GATE_LOCATION_FSM_ds0O 
FSM of gate signal location for sliceO 
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aan ot Pasa | t—“(‘COOCCOCOC#C#C#C#éw scription —“‘CSCs*z 
Ro joxo GATE_FSM_IDLE_DS1 

IDLE state flag of Gate Training FSM for slice 1 

is porpoises 
Initial state. flag of Gate Training FSM for slice 1 

13 fro oxo GATE_FSM_PERIODIC_DS1 
Periodic state flag of Gate Training FSM for slice 1 

2 ooo es aerate 
Response state flag of Gate Training FSM for slice 1 
Reserved4 

age 
GATE_FSM_STATUS_ds1i 


10:8 FSM monitoring signal for slice1. It shows CS_DsRdlvl.FSM status 
in gate_training. 


1 eee GATE_FSM_IDLE_DSO 
IDLE state flag of Gate Training FSM for slice 0 

a a ere 
Initial state flag of Gate Training FSM for slice \0 

sro foxo GATE_FSM_PERIODIC_DSO 
Periodic state flag of Gate Training FSM for slice 0 

io oo i nt ate lagers 
Response state flag of Gate Training FSM for slice O 
Reserved5 

pro oxo renege ON 
GATE_FSM_STATUS_ds0 


2:0 0x0 FSM monitoring signal.for sliceO. It shows CS_DsRdlvl FSM status 
in gate_training. 


DDRPHY CAL GT CS1i1 VWMCO 
Address: Operational Base + offset (Ox05E4 


Perey Reset Value 


lomo MS 
Ro Joxoo ia<cy #| 


GT_VWMC1, _cs1 

25:16 0x000 GatesTraining code for data slice 1. It shows the number of fine 
step delay cells applied to gate signal after gate training. 

15:10/Ro |oxoo y ox00 loxoo g@ Qe 
eee 
GT_VWMCO_cs1 
0x000 Gate Training code for data slice 0. It shows the number of fine 

step delay cells applied to gate signal after gate training. 


DDRPHY CAL GT CS1 CYC 
Address: Operational Base + offset (OxO05FO) 


aaa Reset Value 


joxoo00 _—|Reserved 


GT_CYC1_cs1i 

Gate training cycle increment information for data slice 1. It 
represents how much ctrl_gate signal is delayed by DFI PHY clock 
cycle. 


b= — = 
5 Reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


GT_CYCO_cs1 
3:0 Ox0 Gate training cycle increment information for data slice O. It 
represents how much ctrl_gate signal is delayed by DFI PHY clock 
cycle. 


DDRPHY CBT CONS 
Address: Operational Base + offset (OxO05F4 


Perth Reset Value 


oxoon «eee 


proce reserves 

LPDDR4 CBT : tDStrain(Data setup for VREF training mode) 
20726) RW /OxGe timing parameter setting register. 

* RU(1/tCK), tCK = Memory clock frequency 


Reservedi 
1s frw loo sereas ON 


cbt_tDHTRAIN 
‘ LPDDR4 CBT : tDHtrain(Data hold for VREF training mode) timing 
TOE oxo parameter setting register. 
* RU(1/tCK), tCK = Memory clock frec 
Reserved2 
9:0 Jaw foros fReened = NN 
DDRPHY_ CBT CMD 
Address: Operational Base + offset (OxO5FC 


Perry Reset Value 


joxoooso _fReservedd 


precneo nese 
Chip select during Command Bus Training. 
11:10/RW lox1 In one CBT procedure, only one bit of cbt_cs[1:0] should be 
enabled: 
2'b012,rankO 
2'b10: rank1 


Reserved1 

se |aw joo ieseved 
cbt_ca_pattern 

Ox3f Predefined CA pattern that will be used during Command Bus 
Training. io _adct_out will be set to cbt_ca_pattern. 


DDRPHY<CBT CONO 
Address: Operational Base + offset (0x0600) 


| Bit |Attr/Reset Value| Ci eescription 


cbt_sw_mode 
SW Command Bus training code update control. This field will be 
enabled when restoring the previous command bus training 
registers. 

ot ROX? 1'b1: SW_CA*DeSkewCode, SW_CS*DeSkewCode will be written 
to internal command bus training code. 
1'b0: SW_CA*DeSkewCode, SW_CS*DeSkewCode will be not 
written to internal command bus training code. 


: Reserved4 
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| Bit |Attr|ResetValue| Ci@eescription 


cbt_vref_dqs_en 
It is used for S/W CBT CA Vref setting mode. If it is enabled, DQS 
will be driven for Vref setting during S/W CBT. 

26:25|RW |0x0 2'bO1 : In case of CSO CBT, DSO(DQS[0], DQSB[0]) enable for CA 
Vref setting 
2'b10 : In case of CS1 CBT, DS1(DQS[1], DQSB[1]) enable for CA 
Vref setting 


Reserved 


cbt_vref_dq_en 
It is used for S/W CBT CA Vref setting mode. If it is enabled»CA 
Vref setting value will be driven on DQ bus. 

22:21|/RW |0x0 2'bO1 : In case of CSO CBT, DSO(DQ[7:0]) enable for CA Vref 
setting 
2'b10 : In case of CS1 CBT, DS1(DQ[15:8]) enable for CA Vref 
setting 


2o:12\no Jowse sees UN 
Reserved 
cbt_cs_coarse_dis 

CBT cs coarse disable control. 

tore ro oe iResemen” NN 
Reserved 
cbt_ca_vref 


7:0 |RW |0Ox4d CA Vref setting value which will be driven on DQ when Command 
bus training. Refer to LPDDR4 MR12 register information. 


DDRPHY CBT CON2 
Address: Operational Base + offset (0x0608) 


| Bit |Attr| Reset Value 


cbt_vref_set_en 
RW {0x0 LPDDR5:CBT: CA Vref setting value will be driven after 
CBT _CON2.cbt_tDSTRAIN_LP5 when the register is enabled . 


cbt_dq. rcv_en 
RW /|0x0O LPDDR5)CBT: PHY can be receive the captured data from memory 

with DQ receiver mode if the register is enabled. 
cbt»start 

29 RW /|0x0 LPDDRS CBT: DQ[7] will be high to configure the memory CA 
calibration state. 
cbt_vref_pre_en 

28 RW {0x0 LPDDR5 CBT: DMI will be low before changing the CA setting 
value during CBT. 


cbt_wck_en 

ee fpwoo LPDDR5 CBT: Enable WCK toggle to set the CA Vref value by DQ 

bus during CBT mode. 

es ho foo 
Reserved 


cbt_ca_shift_cycle 

25 rw loxo Shift the CA cycle register, if cbt_ca_shift_cycle is enabled, CA is 
generated after 1cycle. Cbt_ca_shift_cycle should be used with 
CBT_CONO.cbt_sw_mode. 
cbt_cs_shift_cycle 

24 Rw |oxo Shift the CS cycle register, if cbt_cs_shift_cycle is enabled, CS is 
generated after 1lcycle. Cbt_cs_shift_cycle should be used with 
CBT_CONO.cbt_sw_mode. 
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| Bit |Attr|Reset Value| —Ci@eescription 


cbt_dqdm_sel 
; LPDDR5 CBT: DQ[7], DMI select pin 
eo he RW- 0x0 cbt_dqdm_sel should be set as 0x80. Other setting is not 
supported. 
cbt_tWCK2DQ7 
; LPDDR5 CBT : tWCK2DQ7(Set-up margin between DQ7 and 
Poe oe WCK) timing parameter setting register. 
RU(5/tCK), tCK = Memory clock frequency 


cbt_tDSTRAIN_LP5 
10:6 IRW lox0c LPDDR5 CBT : tDStrain(Data Setup for Vref Training Mode), timing 
parameter Te register. 
Reserved2 
io fro foxoo teed ST 
DDRPHY CBT CON3 
Address: Operational Base + offset (Ox060C 


es Reset Value 
Reserved1 
cbt_cke 


23:22/RW |0x3 CKE during command bus training.It controls the value driven on 
io_cke_out[1:0] during command bus training. 


cbt_odt_ca 

21:20)/RW |Ox0 CA ODT during command bus training. It controls the value 
driven on io_odt_out[{1:0] during command bus training. 
cbt_reset 

od RESET during command bus training. It controls the value driven 
on io_reset_out,during command bus training. 
Reserved 
cbt»cmd, cs_vwmr 
Commandenable for CS VWMR search during command bus 

RW training.»If enabled, io_cs_out[1:0] will be set to cbt_cs for 1 DFI 

PHY clock cycle and io_adct_out will be set to cbt_ca_patttern, 
andio_ck_out will be gated until io_cs_out is driven to cbt_cs. 
cbt_cmd_ca_vwml 
Command enable for CA VWML search during command bus 


16 Rw lox training. If enabled, io_cs_out[1:0] will be set to cbt_cs for 1 
DFI PHY clock cycle and io_adct_out will be set to 
cbt_ca_patttern for 1 DFI PHY clock cycle. io_cs_out and 


io_adct_out will be change at the same io_ck_out edge. 


cbt_cmd_ca_vwmr 

Command enable for CA VWMR search during command bus 

training. If enabled, io_cs_out[1:0] will be set to cbt_cs for 1 DFI 

PHY clock cycle and io_adct_out will be set to cbt_ca_patttern for 

1 DFI PHY clock cycle. io_adct_out will be changed 1 DFI PHY 

clock after io_cs_out is changed. 

cbt_cmd_clear 

R Command enable to set the CA feedback from DRAM 
~cbt_ca_pattern during Command Bus Training. io_adct_out will 
be set to ~cbt_ca_pattern when this field is set to high. 


RW |0x0 


W 10x0 
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| Bit |Attr|ResetValue| Ci@eescription 


cbt_cmd_cs_vwml_fine 
Command enable for CS VWML FINE search during Command Bus 
Training. CS Fine training is to find the precise location of CS 
13 Rw loxo considering CK SSN, which is not applied in the first CS training. 
If enabled, io_cs_out[1:0] will be set to cbt_cs for 1 DFI PHY 
clock cycle and io_adct_out will be set to cbt_ca_patttern for 1 
DFI PHY clock cycle. io_cs_out and io_adct_out will be change at 
the same io_ck_out edge. 
cbt_cmd_cs_vwmr_fine 
Command enable for CS VWMR FINE search during Command 
Bus Training. CS Fine training is to find the precise locationjof 
12 Rw lox0 CS considering CK SSN, which is not applied in the first CS 
training. If enabled, io_cs_out[1:0] will be set to cbt_cs/for ? DFI 
PHY clock cycle and io_adct_out will be set to cbt.ca_patttern for 
1 DFI PHY clock cycle. io_adct_out will be changed,1 DFI PHY 
clock after io_cs_out is changed. 


: ReservedO 
11:2 |Ro_|ox000 
cbt_hw_cal_start 
LPDDR4 HW calibration start signal 
cbt_en 
jo rw oxo LPDDR5 CBT mode enable 


DDRPHY_RD DESKEW_LEFT CSO CON DM 
Address: Operational Base + offset (0x0610) 


i ergy 
ReservedO 
1:26|ro |oxwoo [Reseed 
RDDMDeskewLeft1_c¢cs0O 
25:16]R0 | Ox000 Read DMI De-Skew Left Code for Data Slice1. 
: Reservedt 
isiopo foo ee 
0x000 RDDMDeskewLeft0_cs0 
Read DMI De-Skew Left Code for Data SliceO. 


DDRPHY RD DESKEW LEFT CSO CONO 
Address: Operational Base + offset (0x0614) 


rl Reset Value 
SN 
Reserved 
RDODeskewLefti1_csO 
25:16|RO” a ‘eae Read DQO De-Skew Left Code for Data Slice1. 
c Reservedi 
iKigho.foo fees 
0x000 RDODeskewLeft0O_csO 
Read DQO De-Skew Left Code for Data SliceQ. 


DDRPHY RD DESKEW LEFT CSO CON1 
Address: Operational Base + offset (0x0620) 


ee Reset Value 


ReservedO 
6[ro [oxo Reserved 


25:16 0x000 RD1DeskewLefti_csO 
Read DQ1 De-Skew Left Code for Data Slice1. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 394 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


Reserved1 
ofro [oxo Reserved 


15:1 
0x000 RD1DeskewLeft0O_cs0O 
Read DQ1 De-Skew Left Code for Data SliceO. 


DDRPHY RD DESKEW LEFT CSO CON2 
Address: Operational Base + offset (0x062C 


= 
apo ooo ea 
Reserved 
RD2DeskewLefti_cs0O 
25:16]R0 | one Read DQ2 De-Skew Left Code for Data Slice1. 
; Reserved1 
j5:t0]Ro foxoo Reserved 
0x000 RD2DeskewLeft0O_cs0O 
Read DQ2 De-Skew Left Code for Data SliceQO. 


DDRPHY RD DESKEW LEFT CSO CON3 
Address: Operational Base + offset (0x0638 


a <o-—_—_ #*<_ > — —_—] 
Reserved 
RD3DeskewLeft1_cs0O 

oy xg00 Read DQ3 De-Skew Left.Code for Data Slice1. 

: Reserved1 
s:1ojro [oxoo eserves = QS 
0x000 RD3DeskewLeft0_csO 

Read DQ3 De-Skew Left Code for Data SliceO. 


DDRPHY_RD DESKEW_LEFT CSO CON4 
Address: Operational Base + offset (0x0644) 


a a 
ReservedO 
zero ooo ewes 
RD4DeskewLeft1_cs0O 
25:16]RO | x00 Read DQ4 De-Skew Left Code for Data Slice1. 
: Reserved1 
rsstojRo |oxoo | IReened 
0Xx000 RD4DeskewLeft0O_cs0O 
Read DQ4 De-Skew Left Code for Data Slice0O. 


DDRPHY RD. DESKEW_LEFT CSO CONS 
Address: Operational Base + offset (0x0650) 


a = 
Reserved 
RD5DeskewLeft1_cs0 

oo Oxone Read DQ5 De-Skew Left Code for Data Slice1. 


. Reservedi 
0x000 RD5DeskewLeft0_csO 
Read DQ5 De-Skew Left Code for Data Slice0O. 


DDRPHY_ RD DESKEW LEFT CSO CON6 
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Address: Operational Base + offset (Ox065C 


Se 
1:26)Ro Joxwoo [Reseed 
Reserved 
RD6DeskewLeft1_csO 
25:16|RO_ On Read DQ6 De-Skew Left Code for Data Slice1. 


; Reservedi 
as:toro ooo [issemed 
0x000 RD6DeskewLeft0_csO 
Read DQ6 De-Skew Left Code for Data SliceO. 


DDRPHY RD DESKEW LEFT CSO CON7 
Address: Operational Base + offset (0x0668) 


ee ee ee a 
apo po eee 
Reserved 
RD7DeskewLeft1_cs0O 
25:16]R0 | Onde? Read DQ7 De-Skew Left Code for Data Slice1. 
. Reserved1 
s:tojro foxoo Reeves 
0x000 RD7DeskewLeft0_csO 
Read DQ7 De-Skew Left Code for, Data Sliced. 


DDRPHY FREQ OFFSET CON 
Address: Operational Base + offset (Ox0680 

| Bit |Attr[ResetValue| ss Description — 
[31:24[RO [0x00 ——sireserved = a —is—“‘“‘“‘“‘“‘(“(‘(‘(‘(CSC~*d*r 


freq_offset 

Frequency compensation offset read out. It is calculated based on 

the current frequency and DLL lock value. It will be added to 
0x000000 Write DQ/DM center code and Read DQS center code internally to 

maximize both setup and hold margin at the lower frequencies. 

freq_offset will be calculated as follows: 

freq_offset = {current lock value * (Training frequency - current 

frequency) / Training frequency}/4 (tFS) 


DDRPHY_ PRBS CONO 

Address: Operational Base.+ offset (0x0684) 

| Bit_[Attr| Reset Value | 2 
prbs_pattern 

31:16)RW |0x0005 The number of PRBS patterns to use at each DLL code during 
PRBS training. Do not use 0 and 1. 


; ReservedO 


prbs_write_cyc_en 

Write DQ/DM code cycle based control enabled. When enabled, 
7 RW {0x0 DQ/DM cycle will be controlled if the offset exceeds cycle 

boundary. Enable this register when LF Write training is initiated 

with wrtrn_cyc_mode = 1. 


read_duty_en_APB 
RW {0x0 read duty training enable register. 
Should use prbs_per_bit_mode = 1 and prbs_read_start = 1. 
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| Bit |Attr| Reset Value, 


Po Cescription 
SET_USER_PATTERN_APB 
PRBS user pattern setting register. And this field only use Duty 
training or PRBS debugging. 

5 RW {0x0 1'b1: Fix the data pattern by default value of SEEDO, SEED1, 
SEED2 and SEED3. 
1'b0: PRBS pattern generation by SEEDO, SEED1, SEED2 and 
SEED3. 


PRBS_MPC_MODE_APB 

4 rw loxo PRBS training w/ scheduler through memory RFF/WFF 
1'b1: LP5 : WFF/RFF path 
1'bO: LP5 cell base training 


prbs_per_bit_mode 
ri bean me 
1'bO: Prbs training per byte (default) 
Paes vrs ning sar 
jo fro oxo PaaS'ramning response. pe, (po 


DDRPHY_ PRBS CON1 
Address: Operational Base + offset (0x0688) 


| Bit |Attr|/ResetValue| Description 


; ReservedO 


prbs_dbi_en 
RW /|0x1 DBI function enable during PRBS training. If enabled, DM signal 
will work as data bus inversion. 


zac latency setting. 


DDRPHY PRBS CON2 
Address: Operational Base + offset (Ox068C) 


| Bit |Attr| Reset Value 


ReservedO 


prbs_rd_vwml_fail1 


PRBS read training VWML search fail for byte1. 
prbs_rd_vwml_fail1[1] is for rank 0, and prbs_rd_vwml_faili[0] 
is for rank 1. If it is set high, it indicates vwml search has failed 
until DLL code has min value(‘hO) while searching VWML. 
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| Bit |Attr|ResetValue| Ci esccription 


prbs_rd_vwmr_fail1 
PRBS read training VWMR search fail for byte1. 

27:26 0x0 prbs_rd_vwmr_fail1[1] is for rank 0, and prbs_rd_vwmr_faili[0] 
is for rank 1. If it is set high, it indicates vwmr search has failed 
until DLL code has max value while searching VWMR. 


prbs_offsetri 
PRBS read training result for byte1. It indicates how much center 
offset PRBS training has compensated from the initial read 
training result. 
4 prbs_offsetr1[9] = 1: (tFS: fine step delay) 

25:16 0x00 Read DQS delay from initial read training - prbs_offsetri[8:0] x 
tFS 
prbs_offsetri[9] = 0: 
Read DQS delay from initial read training + prbs_offsetri[8:0] x 
tFS 


: Reserved1 


prbs_rd_vwml_failO 
PRBS read training VWML search faihfor byteO. 

13:12 0x0 prbs_rd_vwml_fail1[1] is for rank 0; and prbs_rd_vwml_fail1[0] 
is for rank 1. If it is set high, it indicates vwml search has failed 
until DLL code has min value(‘h0) while searching 
prbs_rd_vwmr_failO 
PRBS read training VWMR search fail for byteO. 

11:10 0x0 prbs_rd_vwmr_fail1[1] is for rank 0, and prbs_rd_vwmr_faili[0] 
is for rank 1. If it is set high) it indicates vwmr search has failed 
until DLL code has max value while searching VWMR. 


prbs_offsetrO 

PRBS read training result for byteO. It indicates how much center 
offset PRBS training has compensated from the initial read 
training result. 

prbs_offsetrO[9] = 1: (tFS: fine step delay) 

Read\DQS. delay from initial read training - prbs_offsetrO[8:0] x 
tFS 

prbs_offsetrO[9] = 0: 

Read DQS delay from initial read training + prbs_offsetrO[8:0] x 
tFS 


DDRPHY PRBS. CONS 
Address: Operational Base + offset (0x0690) 


| Bit [Attr|ResetValue| = “ss ——“(;i“‘“C;C:C~éiS ecription — Cd 
pap ee 
Reserved 
prbs_fail_byte1 


Debug purpose. Information for prbs training failure at 1st 
iteration for BYTE1. 


1'b1: Prbs training is failed at 1st iteration. 
1'bO: Prbs training is not failed at 1st iteration. 


prbs_wr_vwml_fail1 

PRBS write training VWML search fail for byte1. 
prbs_wr_vwml_faili[1] is for rank 0, and prbs_wr_vwml_fail1[0] 
is for rank 1. If it is set high, it indicates vwml search has failed 
until DLL code has min value(‘hO) while searching 
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| Bit |Attr|ResetValue| Ci eescription 


prbs_wr_vwmr_fail1 
PRBS write training VWMR search fail for byte1. 

27:26 0x0 prbs_wr_vwmr_faili[1] is for rank 0, and prbs_wr_vwmr_fail1[0] 
is for rank 1. If it is set high, it indicates vwmr search has failed 
until DLL code has max value while searching VWMR. 


prbs_offsetw1 
PRBS write training result for byte1. It indicates how much center 
offset PRBS training has compensated from the initial write 
training result. 
25:16 0x000 prbs_offsetri[9] = 1: (tFS: fine step delay) 

: write DQ/DM delay from initial write training - prbs_offsetw1[8:0] 
x tFS 
prbs_offsetri[9] = 0: 
write DQ/DM delay from initial write training + 
prbs_offsetwi[8:0] x tFS 


Reserved1 

15 |ro oxo teed CN 
prbs_fail_byteO 
Debug purpose. Information for prbs,training/ failure at 1st 
iteration for BYTEO. 
1'b1: Prbs training is failed at,1st iteration. 
1'bO: Prbs training is not failed»at 1st iteration. 
prbs_wr_vwml_failO 
PRBS write training VWML search»fail for byteO. 
prbs_wr_vwml_faili[1] is for rank 0, and prbs_wr_vwml_fail1[0] 
is for rank 1. If it is set high) it indicates vwml search has failed 
until DLL code has min value('hO) while searching VWML. 
prbs_wr_vwmr_failO 
PRBS write training VWMR search fail for byteO. 
prbs_wr_vwmr_faili1[1] is for rank 0, and prbs_wr_vwmr_fail1[0] 
is for rankel. If it is set high, it indicates vwmr search has failed 
until DLL code has max value while searching VWMR. 
prbs .offsetwO 
PRBS write training result for byteO. It indicates how much center 
offset PRBS training has compensated from the initial write 
training result. 
prbs_offsetwO[9] = 1: (tFS: fine step delay) 


prbs_offsetwO[9] = 0: 
write DQ/DM delay from initial write training + 
prbs_offsetwO[8:0] x tFS 


DDRPHY._PRBS CON4 
Address: Operational Base + offset (0x0694) 


| Bit |Attr| Reset Value 


: ReservedO 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_prbs_offsetr1 
PRBS read training result for byte1. It indicates how much center 
offset PRBS training has compensated from the initial read 
training result. 
; prbs_offsetri[9] = 1: (tFS: fine step delay) 

eo a Re Ate Read DQS delay from initial read training - prbs_offsetr1[8:0] x 
tFS 
prbs_offsetri[9] = 0: 
Read DQS delay from initial read training + prbs_offsetri[8:0] x 
tFS 


; Reserved1 


sw_prbs_offsetr0O 
PRBS read training result for byteO. It indicateschow much center 
offset PRBS training has compensated from the initial read 
training result. 

Rw |0x000 prbs_offsetrO[9] = 1: (tFS: fine step delay) 
Read DQS delay from initial read training - prbs» offsetrO[8:0] x 
tFS 
prbs_offsetrO[9] = 0: 
Read DQS delay from initial read training>+ prbs_offsetrO[8:0] x 
tFS 


DDRPHY PRBS CONS 
Address: Operational Base + offset (0x0698) 


ee ee 
0 fw mo OA ca ereme 


DDRPHY PRBS CONG6 
Address: Operational Base + offset (Ox069C 


| Bit_|Attr| Reset Value 


; ReservedO 
prbs_offset_left1 
25:16 0x000 Left margin found during PRBS training for byte1. This field will 


be updated after each PRBS training. 
: Reserved1 
prbs_offset_leftO 
0x000 Left margin found during PRBS training for byteO. This field will 
be updated after each PRBS training. 


DDRPHY PRBS CON7 
Address: Operational Base + offset (Ox06A0) 


| Bit |Attr| Reset Value 


; ReservedO 
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| Bit |Attr|ResetValue| Ci@eescription 


prbs_offset_right1 
0x000 right margin found during PRBS training for byte1. This field will 


25:16 
be updated after each PRBS training. 
’ Reserved1 
prbs_offset_rightO 


right margin found during PRBS training for byteO. This field will 
be updated after each PRBS training. 


DDRPHY PRBS CONS 
Address: Operational Base + offset (Ox06A4 


| Bit _|Attr| Reset Value 


prbs_dram_act_enable 
DRAM activate-precharge enable. If enabled, DRAM 

31 RW |Ox1 activate/precharge will be asserted in between MPG-WR FIFO and 
MPC-RD FIFO commands during PRBS training. Bank will be 
changed continuously (O~7) for each Activate.or Precharge. 


; ReservedO 
30:21 0x000 Recaried 


prbs_tRRD 
Interval between Active commands to different banks during 
: PRBS training with dram_act.,enable = 1. tRRD should be set 

SO Ae RN EXOD using the following: 
tRRD = RU((10ns/1tCK)/2) in,DFT clock cycle. (1tCK: DRAM clock 
period 
prbs_row_addr 

15:0 |RW /0x0000 Row address to’ be used for Activate command during PRBS 
training when dram_act_enable = 1. 


DDRPHY PRBS CON9 
Address: Operational Base + offset (Ox06A8 


| Bit_|Attr| Reset Value 


SEEDO 
OxOOffOOFF PRBS SEEDO 


DDRPHY PRBS CON10 
Address: Operational Base_+ offset (OxO6AC) 


| Bit |Attr| Reset Value 
W 


. SEED1 
31:0 OxOfOfOfOF PRBS SEED1 


DDRPHY .PRBS CON11 
Address: Operational Base + offset (OxO06BO 


Reset Value 


SEED2 
1:0 |RW |Ox5a5a5a5a PRBS SEED2 


DDRPHY PRBS CON12 
Address: Operational Base + offset (Ox06B4) 


| Bit |Attr| Reset Value 


: SEED3 
31:0 RW Joxtfoortoo PRBS SEED3 


DDRPHY_PRBS_ CON13 
Address: Operational Base + offset (Ox06B8) 
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fie Jaw [owoooo00 [BENS 
Reserved 


prbs_wrdata_dm_pO_APB 
RW |Ox1 PRBS Data Mask pattern for phaseO 
It should be set to PRBS_-MPC_MODE_APB = 1. 


prbs_wrdata_dm_pi_APB 
5:4 |RW |Ox1 PRBS Data Mask pattern for phasel 
It should be set to PRBS_-MPC_MODE_APB = 1. 
prbs_wrdata_dm_p2_APB 
3:2 |RW |Ox1 PRBS Data Mask pattern for phase2 
It should be set to PRBS_MPC_MODE_APB = 1. 


prbs_wrdata_dm_p3_APB 
1:0 |RW /Oxi PRBS Data Mask pattern for phase3 
It should be set to PRBS_MPC_MODE_APB = 1. 


DDRPHY DUTY CALO 
Address: Operational Base + offset (OxO6BC) 


jae Reset Value 


joxoo ———fReserved 


per_burst_duty_mask_en_APB 
This field mask function each,burst,data for duty training. 
[24]: BL16 BL15 DATA MASK 
[23]: BL14 BL13 DATA MASK 
[22]: BL12 BL11 DATA MASK 
[21]: BL10 BL9 DATA MASK 
SAO ORDOO [20]: BL8 BL7 DATA MASK 
[19]: BL6 BLS DATA MASK 
[18]: BL4 BL3 DATA MASK 
[17]: BL2 BL1 DATA MASK 
1'bi: DATAMASK 
1'b0: DATA UNMASK 


Reserved0O 


per_bit_duty_mask_en_APB 
This field mask function each bit for duty training. 
[8]: DM1/DMO 
[7]: DQ15/DQ7 
[6]: DQ14/DQ6 
[5]: DQ13/DQ5 
RW .«10x000 [4]: DQ12/DQ4 
[3]: DQ11/DQ3 
[2]: DQ10/DQ2 
[1]: DQ9/DQ1 
[0]: DQ8/DQ0 
1'b1: DATA MASK 
1'b0: DATA UNMASK 


DDRPHY MON CONO 
Address: Operational Base + offset (0x0700) 


oo << 


dvfs_modei 
Current dvfs mode status 


dvfs_modei_prev 
a Previous dvfs mode status 
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| Bit [Attr/ResetValue| Céeescription 
z Benne eral 

as [ro foo letcintcstattstus 
25 fro [oxo etrint complete satus 

sizz|Ro fox rent PHY OVES state monitor 
21:20|R0 |oxo eS ienepi update state monitor 


write_drive_en 
Write data drive enable. If write_drive_en = 1, PHY will drive 
write data on DQS, DQ and DBI. The values driven on DQ/DBI is 
determined by write training pattern defined in 

19 RW |0x0 CAL_WR_PATTERN_CONO~CAL_WR_PATTERN_CON19. Enable 
this field only for write data eye measurement. Note that write 
command will not be driven. During the writeyoperation, write 
DQ/DBI DLL code will be chosen between RANKO and RANK1 
based on cs_default. 


ctrl_phy_cg_en_status 
17 Ox4 dfi_dram_clk_disable_status 
Current dfi_dram_clk_disable status. 


ReadWriteAccess_mode 
Enable it before monitoring, gate_rise_monitor_dsO, 

16 RW |0x0 gate_fall_monitor_dsO, gatem_rise_monitor_dsO, 
gatem_fall_monitor_ds0O registers. It will initialize them to the 
default values(‘hO). 
mdll_monitor_en 
Master DLL monitor enable. 

fo) Ew ee 1'b1: LOCKxVALO~LOCK_VAL2 registers will be updated. 
1'b0: LOCK _VALO~LOCK_VAL2 registers will not be updated. 


gate_debug_en 

Thissis optional register for gate training. 

Gate_debug_en[3]: Gate margin control by shiftc register. 
14:11/RW loxo Gate_debug_en[2]: Skip gate training iteration fine step for 

reduce black out time. 

Gate_debug_en[1]: Skip gate training iteration coarse step for 

reduce black out time. 

Gate_debug_en[0]: Cycle update control for gate margin test. 


Pee CC 

Pee CY 

rddata_en_phase_err_ds1 

dfi_rddata_en phase check flag for DS1. 

1'bO: no error 

1'b1: dfi_rddata_en_pO~p3 are not enabled at the same time. 
rddata_en_phase_err_dsO 

dfi_rddata_en phase check flag for DSO. 

1'bO: no error 

1'b1: dfi_rddata_en_pO~p3 are not enabled at the same time. 
Reserved3 

Reserved 
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| Bit [Attr|ResetValue| —Ci@Deescription 
read_dur_err_ds1i 
Read data duration error flag for DS1. If this field is set to 'h1, it 
indicates that rddata duration is not a multiple of 16 at DLL 
update step. This field is valid when debug_mode_en is high. 
read_dur_err_dsO 
Read data duration error flag for DS1. If this field is set to 'h1, it 
indicates that rddata duration is not a multiple of 16 at DLL 
update step. This field is valid when debug_mode_en is high. 


pa fo oo em 
Reserved 
write_dur_err_ds1i 
1 0x0 Write data duration error flag for DS1. If this field is set to'h1,7it 
indicates that wrdata duration is not a multiple of 16 at DLL 


update step. This field is valid when debug_modezen is high. 


write_dur_err_dsO 
0x0 Write data duration error flag for DS1. If this/field is set to 'h1, it 
indicates that wrdata duration is not a multiple of 16 at DLL 


update step. This field is valid when debug_mode_en is high. 


DDRPHY MON CON1 
Address: Operational Base + offset (0x0704 


| Bit |Attr| Reset Value 
Reserved 
wrdata_dur_ds1 


dfi_wrdata_en duration counter for DS1. This field is valid when 
debug_mode_en ts high. 


0x0 

wrdata_dur_ds0 

19:16 0x0 dfi_wrdata_en duration counter for DSO. This field is valid when 
debug_mode_en is high. 

psalho ooo eer) 
Reserved 
rddata, dur_dsi 

7:4 0x0 dfi_rddata_en duration counter for DS1. This field is valid when 
debug. mode_en is high. 


rddata_dur_ds0O 
3:0 0x0 dfi_rddata_en duration counter for DSO. This field is valid when 
debug_mode_en is high. 


DDRPHY MON CON2 
Address: Operational Base + offset (0x0708) 


| Bit_|Attr| Reset Value 


23:20 


dfi_rddata_w0O_status 

dfi_rddata_w0 status. This field is valid when debug_mode_en is 
high. If debug_mode_en is high, this register shows the last valid 
dfi_rddata_w0 for the previous read operation. 

31:0 0x00000000 /dfi_rddata_w0O_status mapping is as follows: 
dfi_rddata_wO0_status[31:16] = {dfi_rddata_w0[31:24], 
dfi_rddata_w0[15:8]} 
dfi_rddata_w0O_status[15:0] = {dfi_rddata_w0[23:16], 
dfi_rddata_w0O[7:0]} 


DDRPHY MON CONS3 
Address: Operational Base + offset (0x070C) 
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| Bit |Attr|ResetValue| Ci@eescription 


dfi_rddata_wi_status 

dfi_rddata_w1 status. This field is valid when debug_mode_en is 
high. If debug_mode_en is high, this register shows the last valid 
dfi_rddata_w1 for the previous read operation. 

31:0 0x00000000 /dfi_rddata_wi_status mapping is as follows: 
dfi_rddata_wi_status[31:16] = {dfi_rddata_w1[31:24], 
dfi_rddata_wi[15:8]} 
dfi_rddata_wi_status[15:0] = {dfi_rddata_w1[23:16], 
dfi_rddata_wi[7:0]} 


DDRPHY MON CON4 
Address: Operational Base + offset (0x0710 


aloe Reset Value 


loo = seserved9 NT 
loo = seserved9 NT 


dfi_rddata_dmi_w0O_status 

dfi_rddata_dmi_w0[3:0] status. This field is valid when 

debug_mode_en is high. 

dfi_rddata_dmi_w0 status. This fieldjis valid when 

debug_mode_en is high. If debug_mode_en is high, this register 
27:24 shows the last valid dfi_rddata’~dmi.w0O for the previous read 

operation. dfi_rddata_dmi_wO status mapping is as follows: 

dfi_rddata_dmi_w0O_status[3:2], = {dfi_rddata_dmi_w0O[3], 

dfi_rddata_dmi_w0O[1]} 

dfi_rddata_dmi_w0O_status[1:0] = {dfi_rddata_dmi_w0O[2], 

dfi_rddata_dmi_w0O[0]} 


apo fo emt 6 
Reserved 


dfi_rddata_dmiwi_status 

dfi_rddata_dmi_w1[3:0] status. This field is valid when 

debug_mode_en is high. 

dfiarddata_dmi_w1 status. This field is valid when 

debug, mode _en is high. If debug_mode_en is high, this register 
19:16 0x0 shows the last valid dfi_rddata_dmi_wi for the previous read 

operation. dfi_rddata_dmi_w1_status mapping is as follows: 

dfixrddata_dmi_w1_status[3:2] = {dfi_rddata_dmi_w1[3], 

dfi_rddata_dmi_w1i[1]} 

dfi_rddata_dmi_w1_status[1:0] = {dfi_rddata_dmi_w1[2], 

dfi_rddata_dmi_w1[0]} 


: Reserved2 


DDRPHY MON CON5 
Address:.Operational Base + offset (0x0714) 


| Bit [Attr/ResetValue| —Céiescription 
: Reserved 

21 ro foxo wrtrn_fsm_idle_rank1_ds1 

Idle stat flag of write training for rank1 of data slicel. 


20 0x0 wrtrn_fsm_first_rank1_ds1 
First state flag of write training for rank1 of data slice1. 


wrtrn_fsm_codeinit_ranki_ds1i 
19 0x0 Code initialization state flag of write training for rank1 of data 
slicel. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 405 


RK3588 TRM-Part2 
| Bit |Attr|ResetValue| ss ——“‘(‘S;;ODesScription =— ee CsC—CSCid 
is fro joxo wrtrn_fsm_second_rank1_ds1 
Second state flag of write training for ranki of data slice1. 
wrtrn_fsm_periodic_rank1_ds1 
Periodic state flag of write training for rank1 of data slicel. 


7 fo foo 
16 0x0 wrtrn_fsm_resp_ranki_ds1 
Responose state flag of write training for ranki of data slice1l. 


write_fsm_status_rank1_ds1 
15:12 0x0 FSM monitoring signal for rank1 of data slicel. It shows cs_wrtrn 


FSM status in write_training. 
Reserved1 
psstojro Joo iReeneds 
pho oo fortron seroma wana’) 
Idle stat flag of write training for rank1 of data sliced. 
sro oxo wrtrn_fsm_first_rank1_ds0 
First state flag of write training for rank1 of data sliceQ. 
wrtrn_fsm_codeinit_rank1_ds0O 
7 fro foo Code initialization state flag of write training for rank1 of data 
sliced. 
6 ro oxo wrtrn_fsm_second_rank1_dsO_ . 
Second state flag of write training for rank1 of data slice. 
sro foxo wrtrn_fsm_periodic_rank1_ds0_ . 
Periodic state flag of write training for rank1 of data sliceO. 
4 ro oxo wrtrn_fsm_resp_rank1_ds0O . . 
Responose state flag of write training for rank1 of data sliceO. 
0 fro foo write_fsm_status_rank1_dsO 
3:0 0x0 FSM monitoring signal for,rank1 of data sliceO. It shows cs_wrtrn 
FSM status in write_training. 


DDRPHY MON CON6 
Address: Operational Base + offset (0x0718) 


| Bit [Attr|ResetValue| ss) \——sC Description =— Cd 
ReservedO 

s1:22|R0 |oxoo0 ieee Cd 

po foo GPa is eran wana 
Idle stat flag of write training for rankO of data slicel. 

poo oo ar re ang mtg 
First state flag of write training for rankO of data slicel. 


wrtrn_fsm_codeinit_rankO_ds1 
Code initialization state flag of write training for rankO of data 
slicel. 


18 Ox0 wrtrn_fsm_second_rankO_ds1 
Second state flag of write training for rankO of data slice1. 


17 0x0 wrtrn_fsm_periodic_rankO_ds1 
Periodic state flag of write training for rankO of data slicel. 


16 0x0 wrtrn_fsm_resp_rankO_dsi 
Responose state flag of write training for rankO of data slice1. 


write_fsm_status_rankO_ds1 
15:12 FSM monitoring signal for rankO of data slice1. It shows cs_wrtrn 
FSM status in write_training. 


Reserved1 
ro foo eee nat 
0x0 wrtrn_fsm_idle_rankO_dsO 
Idle stat flag of write training for rankO of data sliceO. 
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Fae at Scaca 


wrtrn —___________Deseription __ first_rankO_dsO 
First state flag of write training for rankO of data sliceO. 


wrtrn_fsm_codeinit_rankO_dsO 
0x0 Code initialization state flag of write training for rankO of data 
sliceO. 


0x0 wrtrn_fsm_second_rankO_ds0O 
Second state flag of write training for rankO of data sliceO. 


sro foxo wrtrn_fsm_periodic_rankO_ds0 
Periodic state flag of write training for rankO of data slice. 
4 ro foxo wrtrn_fsm_resp_rankO_ds0O 
Responose state flag of write training for rankO of data sliceQ 
write_fsm_status_rankO_ds0O 
3:0 0x0 FSM monitoring signal for rankO of data sliceO. It shows/cs_/wrtrn 
FSM status in write_training. 


DDRPHY MON CON7 
Address: Operational Base + offset (0x071C) 


oo |. ——— 
ReservedO 
22|ro foxooo Reserve 
ee 
Idle stat flag of read training for data slicel. 
20 ro foxo rdivl_fsm_fisrt_ds1 
First state flag of read training,for data slice1. 


rdlvl_fsm_codeinit_ds1 
Code initialization state flag of read training for data slice1. 


19 [ro [ox 
18 0x0 rdtrn_fsm_second_dsi 
Second state flag of nead training for data slice1. 
17 0x0 rdivl_fsm_periodic_ds1 
Periodic state flag of read training for data slice1. 
16 0x0 rdivl_fsm_resp_ds1 
Responose state flag of read training for data slice1. 
Reserved1 
rdivl_fsm_status_dsi 


14:12 0x0 FSM monitoring signal for data slice1. It shows cs_rdlvl FSM 
status in read_training. 


Reserved2 
fa:tolRo owe frcsened 
9 |Ro-fox4 rdivl_fsm_idle_dsO 
Idle stat flag of read training for data sliceO. 
PCpe\eb RA a acronm ea 
First state flag of read training for data sliceO. 
7 “Jro |oxo rdivl_fsm_codeinit_dsO 
Code initialization state flag of read training for data sliceO. 


Co or 
Second state flag of read training for data sliceO. 

Ca) en 
Periodic state flag of read training for data sliceO. 

fo oo ae cemaanas ra 
Responose state flag of read training for data sliceO. 

p foe me 
Reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


rdivl_fsm_status_ds0O 
2:0 0x0 FSM monitoring signal for data sliceO. It shows cs_rdlvl FSM 


status in read_training. 


DDRPHY WR TRAIN MONO 
Address: Operational Base + offset (0x0720 


| Bit |Attr/ResetValue| Ci eescription 


dvfs_wr_start_status1_cs0O 

31 0x0 DVFS write training start point status for Byte1 at rankO. If this 
field is high, it indicates that the first access with start point DLL 
code passed during DVFS write training. 


dvfs_wr_start_statusO_csO 
30 0x0 DVFS write training start point status for ByteO at rankO. If this 
field is high, it indicates that the first access with startpoint DLL 


code passed during DVFS write training. 


dvfs_wr_start_status1_cs1 
29 DVFS write training start point status for Bytel at rank1. If this 
field is high, it indicates that the first access with start point DLL 


code passed during DVFS write training. 


dvfs_wr_start_statusO_cs1 
28 DVFS write training start point status for ByteO at rank1. If this 
field is high, it indicates that the first access with start point DLL 


code passed during DVFS write training. 


dvfs_wr_max_status1_cs0O 
27 DVFS write training max code status for Bytel at rankO. If this 
field is high, it indicates that?DQ/DM bit DLL code reached max 


code without access pass during DVFS write training. 


dvfs_wr_max_statusO_csO 
6 DVFS write training max code status for ByteO at rankO. If this 
field is high, it indicates that DQ/DM bit DLL code reached max 


code without access pass during DVFS write training. 


dvfs_wr..max_status1_cs1 
25 DVFS write'training max code status for Bytel at rank1. If this 
field.is high, it indicates that DQ/DM bit DLL code reached max 


code without access pass during DVFS write training. 


dvfs_wr_max_statusO_cs1 
24 DVFS write training max code status for ByteO at rank1. If this 
field is high, it indicates that DQ/DM bit DLL code reached max 


code without access pass during DVFS write training. 
: ReservedO 
220 [ro leone 


DDRPHY LOCK VALO 
AddresssOperational Base + offset oa 


| Bit |Attr| Reset Value, 


aE Te ee re ______ 
ctrl_ locked release indicator for DVFS mode O. It will be detected 
locked release after finished relock. 


dvfsO_harmonic_err 
0x0 Harmonic lock error indicator for DVFS mode 0. Valid only when 
the core voltage is not changed. 
dvfsO_relock_value 
cia DLL Re-lock value for DVFS mode 0. If mdll_monitor_en is high, it 
: will be updated to ctrl_lock_value after DLL relocking that occurs 
during the frequency change with DVFS mode 0. 
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| Bit |Attr|ResetValue| —Ci@eescription 


dvfsO_lock_value_min 

Minimum lock value for DVFS mode O. If mdll_monitor_en is high, 
19:10 Ox3ff it shows the minimum ctrl_lock_value during the normal 

operation with DVFS mode O, except for the frequency change 

duration. 


dvfsO_lock_value_max 

Maximum lock value for DVFS mode O. If mdll_monitor_en is 
0x001 high, it shows the maximum ctrl_lock_value during the normal 

operation with DVFS mode O, except for the frequency change 

duration. 


DDRPHY LOCK VALi 
Address: Operational Base + offset (0x072C) 


| Bit |Attr| Reset Value 


dvfsi_locked_release 
ctrl_locked release indicator for DVFS mode 1. Itwill/ be detected 
locked release after finished relock. 
dvfsi_harmonic_err 

0x0 Harmonic lock error indicator for DVFS mode/1. Valid only when 
the core voltage is not changed. 
dvfsi_relock_value 

29:20 0x001 DLL Re-lock value for DVFS mode 1. If mdll_monitor_en is high, 
: It will be updated to ctrl_lock_value after DLL relocking that 
occurs during the frequency change with DVFS mode 1. 
dvfsi_lock_value_min 
Minimum lock value for DVFS mode 1. If mdll_monitor_en is high, 
19:10 Ox3ff it shows the minimum ctrl_lock_value during the normal 

operation with DVFS mode 1, except for the frequency change 
duration. 
dvfsi_lock_value_max 
Maximum Jock value for DVFS mode 1. If mdll_monitor_en is 

0x001 high, it shows the maximum ctrl_lock_value during the normal 
operation with DVFS mode 1, except for the frequency change 
duration, 


DDRPHY LOCK VAL2 

Address: Operational Base + offset (0x0730 

| Bit [Attr|ResetValue| ——“i‘™:CéOS eScription—— 
locked_release 
ctrl_locked release indicator for normal mode 1. It will be 
detected locked release after finished relock. 


harmonic_err 
30 0x0 Harmonic lock error indicator for normal mode. Valid only when 
the core voltage is not changed. 


relock_value 

DLL Re-lock value for normal mode. If mdll_monitor_en is high, it 
29:20 0x001 will be updated to ctrl_lock_value after DLL relocking that occurs 

during the frequency change with normal mode (dvfs_mode = 

'hO). 

lock_value_min 

Minimum lock value for normal mode. If mdll_monitor_en is high, 
19:10 Ox3ff it shows the minimum ctrl_lock_value during the normal 

operation with normal mode (dvfs_mode = 'hO), except for the 

frequency change duration. 
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| Bit |Attr|ResetValue| Ci@eescription 


lock_value_max 
Maximum lock value for normal mode. If mdll_monitor_en is 


high, it shows the maximum ctrl_lock_value during the normal 
operation with normal mode (dvfs_mode = 'hO), except for the 
frequency change duration. 


DDRPHY WR CHECK CONO 

Address: Operational Base + offset (0x0750) 

| Bit [Attr/ResetValue| Céiescription 
ReservedO 
FiFO write pointer in data sliceO. This field is valid when 
debug_mode_en is high 


31:28 ro 0x0 
wptr_dsO 

radio foo FiFO write pointer in data sliceO. This field is validswhen 
debug_mode_en is high. 
Reserved1 

zsaoro foo FiFO read pointer in data sliceO. This field is valid when 
debug_mode_en is high. 


rptr_dsO 
19:16 0x0 FIFO read pointer in data sliceO. This field is valid when 
debug_mode_en is high. 
: Reserved2 
isa fo foo fee? NT 


fifo_err_dsO 

FIFO error status in data sliceO. This field is valid when 
debug_mode_en is high. It will be updated when dfi_ctrlupd_ack 
rises, dfi_phyupd_ack.rises or dfi_init_start rises. It will be 
asserted high if wptr_.h_dsO != rptr_h_dsO or wptr_|_dsO != 
rptr_I_dsO. If it\is asserted high, dfi_init_complete will be set to 


gate_rise_monitor_dsO 

GATE detector at dqs rising edge in data sliceO. debug_mode_en 
should, be set to high to make this register valid. 

gate, fall, monitor_dsO 

GATE detector at dqs falling edge in data sliceO0. debug_mode_en 
should be set to high to make this register valid. 


apes 
Reserved 

DDRPHY WR CHECK CON1 

Address: Qperational Base + offset (0x0754) 

| Bit_[Attr/ResetValue| Ci escription 
ReservedO 
FiFO write pointer in data slice1. This field is valid when 
debug_mode_en is high 


wptr_ds1i 
FiFO write pointer in data slice1. This field is valid when 


debug_mode_en is high. 


Reserved1 

zsafro foo FIFO read pointer in data slice1. This field is valid when 
debug_mode_en is high 
rptr_ds1 

19:16 0x0 FIFO read pointer in data slice1. This field is valid when 
debug_mode_en is high. 
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| Bit |Attr|ResetValue| ss —“‘C;;! CCD eScription =—— Cid 

Reserved2 
9 |ro foxoo Reseed 

fifo_err_dsi 
FiFO error status in data slice1. This field is valid when 
debug_mode_en is high. It will be updated when dfi_ctrlupd_ack 
rises, dfi_phyupd_ack rises or dfi_init_start rises. It will be 
asserted high if wptr_h_dsi != rptr_h_ds1 or wptr_I_ds1 != 
rptr_|_ds1. If it is asserted high, dfi_init_complete will be set to 


gate_rise_monitor_ds1i 

GATE detector at dqs rising edge in data slicel. debug_mode.en 
should be set to high to make this register valid. 
gate_fall_monitor_ds1 

GATE detector at dqs falling edge in data slice1 debug, mode_en 
should be set to high to make this register valid. 

Reserved3 

Reserved 


DDRPHY WR CHECK CON2 
Address: Operational Base + offset (0x0760) 


| Bit [Attr| Reset Value | 
Read_command_counter_dsi 
31:24 0x00 Read command counter in data)slice1. 
This field is valid when debugymode_en is high. 


Read_command_counter_ds0O 
23:16 0x00 Read command counter in data sliceO. 
This field is valid when debug_mode_en is high. 
: ReservedO 
150 [po fosaoo 


DDRPHY RD DOS VWML CS1-CONO 
Address: Operational Base + offset,(0x0764) 


| Bit |Attr[ResetValue| oo \ —CSCSCescription =— sd 
; ReservedO 
su2s|ro [x00 Neecees 
: RDDQSVWML1i_cs1 
ae 16|RO | pxne0 Read DQS Left Code for Data Slice1. 
: Reservedi 
15:9 ro [oxo Reseed 
0x000 RDDQSVWMLO_cs1 
Read DQS Left Code for Data SliceO. 


DDRPHY RD DOS VWMC CSi CONO 
Address: Operational Base + offset (0x0768) 


a 
s|ro [x00 Reserved 
Reserved 
RDDQSVWMC1_cs1 
24:16|R0 | ome Read DQS Center Code for Data Slice1. 


: Reserved1 
1s:9 jro ooo iissemed 
0x000 RDDQSVWMCO_cs1 
Read DQS Center Code for Data SliceO. 


DDRPHY RD DESKEW CENTER CS1i CON DM 
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Address: Operational Base + offset (Ox076C 


aes Reset Value 
ReservedO 
1:26)R0 ooo [Reseed 
RDDMDeskewCl_cs1 
25:16|RO_ Ox000 Read DMI De-Skew Center Code for Data Slice1. 


; Reservedi 
as:toro |owoo issemeds 
0x000 RDDMDeskewCO0_cs1i 
m Read DMI De-Skew Center Code for Data Slice0. 


DDRPHY RD DESKEW CENTER CS1i CONO 
Address: Operational Base + offset (0x0770) 


ee ee ee a 
2elro |oxoo Reseed ON 
Reserved 
RDODeskewCl1_csi 
25:16]R0 | Onde? Read DQO De-Skew Center Code for Data_Slice1. 
: Reservedi 
as:toro foo iesemed” 
0x000 RDODeskewCO_csi 
Read DQO De-Skew Center Gode.for,Data Sliced. 


DDRPHY RD DESKEW CENTER CS1i CON1 
Address: Operational Base + offset (0x0774 


ee a ef 
Reserved 
RD1DeskewCl1, csi 
= exg0 Read DQ1 De-Skew,Center Code for Data Slice1. 
. Reservedi 
as:toro foo ieee 
0x000 RD1iDeskewCO_csi 
Read DQ1 De-Skew Center Code for Data Slice. 


DDRPHY RD DESKEW.s CENTER CSi CON2 
Address: Operational Base + offset (0x0778 


a 
ReservedO 
26|R0 logo NN [Reserves 
RD2DeskewCl1_csi 
25:16]R0» QoRe Read DQ2 De-Skew Center Code for Data Slice1. 
’ Reserved1 
ssa0|po\joxoo Reseed 
0x000 RD2DeskewCO_csi 
Read DQ2 De-Skew Center Code for Data SliceO. 


DDRPHY_RD DESKEW_ CENTER CS1i CON3 
Address: Operational Base + offset (0x077C) 


Se << —<$£— 


ReservedO 
1:26)R0 Joxwoo [Reseed 


25:16 0x000 RD3DeskewCl1_csi 
Read DQ3 De-Skew Center Code for Data Slice1. 
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| Bit |Attr|ResetValue| Ci eescription 


Reserved1 
ofro [x00 Reserved 


15:1 
0x000 RD3DeskewCO0_csi 
Read DQ3 De-Skew Center Code for Data Slice. 


DDRPHY RD DESKEW CENTER CS1 CON4 
Address: Operational Base + offset (0x0780 


Fae os Se a 
2e[ro [oxo Receved 
Reserved 
RD4DeskewCl1_csi 
25:16]R0 | Onno”) Read DQ4 De-Skew Center Code for Data Slice1. 
. Reserved1 
as:toro foo iiesemed eS 
0x000 RD4DeskewCO0_csi 
Read DQ4 De-Skew Center Code for Data Slice0. 


DDRPHY RD DESKEW CENTER CS1i1 CONS5 
Address: Operational Base + offset (0x0784 


Se =< ——_——_ #<_ > — 
Reserved 
RD5DeskewCl_csi 

oy xg00 Read DQ5 De-Skew Center Code for Data Slice1. 

. Reservedi 
as:toro foo iResemed = QS 
0x000 RD5DeskewCO: csi 

Read DQ5 De-Skew Genter Code for Data SliceO. 


DDRPHY RD DESKEW CENTER CSi CONG6 
Address: Operational Base + offset (0x0788) 


a 
ReservedO 
2e|Ro jovoo ieee 
RD6DeskewCl1_csi 
25:16]RO_ eee Read DQ6 De-Skew Center Code for Data Slice1. 
: Reserved1 
s:10[Ro [xo | Resemed 
0x000 RD6DeskewCO_csi 
Read DQ6 De-Skew Center Code for Data Slice. 


DDRPHY RD’ DESKEW_ CENTER CS1i CON7 
Address: Operational Base + offset (0x078C) 


nen ResetValue| C(@eescription = 
ReservedO 
1:26]Ro foxoo Reserved 
RD7DeskewC1_cs1 
ace oe? Read DQ7 De-Skew Center Code for Data Slice1. 


. Reservedi 
0x000 RD7DeskewCO0_csi 
Read DQ7 De-Skew Center Code for Data Slice. 


DDRPHY_ RD DESKEW LEFT CS1 CON DM 
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Address: Operational Base + offset (0x0790 


aes Reset Value 
ReservedO 
1:26)R0 oxwoo [Reseed 
RDDMDeskewLeft1_cs1 
25:16|RO_ On Read DMI De-Skew Left Code for Data Slice1. 


; Reservedi 
iso foo feet 
0x000 RDDMDeskewLeft0_cs1 
m Read DMI De-Skew Left Code for Data SliceO. 


DDRPHY RD DESKEW LEFT CS1 CONO 
Address: Operational Base + offset (0x0794) 


ee ee ae a 
apo po eee 
Reserved 
RDODeskewLefti_csi 
25:16]R0 | Onde? Read DQO De-Skew Left Code for Data Slice1. 
. Reserved1 
s:tojro foxoo Reeves 
0x000 RDODeskewLeft0_csi 
Read DQO De-Skew Left Code’ for, Data Sliced. 


DDRPHY RD DESKEW LEFT CSi CON1 
Address: Operational Base + offset (0x0798 


ee a ef 
Reserved 
RD1DeskewLefti_csi 
= ox000 Read DQ1 De-Skew-Left Code for Data Slice1. 
: Reserved1 
isieo [ooo fe 
0x000 RD1iDeskewLeftO_cs1 
Read DQ1 De-Skew Left Code for Data Slice0O. 


DDRPHY RD DESKEW.LEFT CSi CON2 
Address: Operational Base + offset (0x079C 


a 
ReservedO 
26|Ro [x00 lieceveh 
RD2DeskewLefti_cs1 
25:16|R0 | Qee Read DQ2 De-Skew Left Code for Data Slice1. 
; Reserved1 
150)po\Jovoo eserves 
0x000 RD2DeskewLeft0O_cs1 
Read DQ2 De-Skew Left Code for Data Slice0O. 


DDRPHY_RD DESKEW_LEFT CS1i CON3 
Address: Operational Base + offset (0x07A0) 


Soe ee 


ReservedO 
1:26)R0 Joxoo [Reseed 


25:16 0x000 RD3DeskewLeft1_csi 
Read DQ3 De-Skew Left Code for Data Slice1. 
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| Bit |Attr|ResetValue| Ci@eescription 


Reserved1 
ofro |oxoo Reserved 


15:1 
0x000 RD3DeskewLeft0O_csi 
Read DQ3 De-Skew Left Code for Data Slice0O. 


DDRPHY RD DESKEW LEFT CSi CON4 
Address: Operational Base + offset (Ox07A4 


eee Reset Value 
apo ooo ea 
Reserved 
RD4DeskewLeft1_csi 
25:16|RO | exon Read DQ4 De-Skew Left Code for Data Slice1. 
. Reserved1 
ts:tolro joo pcseved ge 
0x000 RD4DeskewLeft0O_csi 
Read DQ4 De-Skew Left Code for Data Slice0. 


DDRPHY RD DESKEW LEFT CS1i CONS 
Address: Operational Base + offset (0Ox07A8 


Se <o-—_—_ #’<_ > — 
Reserved 
RD5DeskewLefti1_csi 

oy xg00 Read DQ5 De-Skew Left.Code for Data Slice1. 

: Reserved1 
s:1ojro foxoo|Reseves = QS 
0x000 RD5DeskewLeft0O_csi 

Read DQ5 De-Skew Left Code for Data SliceO. 


DDRPHY_RD DESKEW_LEFT CS1 CON6 
Address: Operational Base + offset (0x07AC) 


a i 
ReservedO 
2e|Ro jovoo ieee 
RD6DeskewLefti1_csi 
25:16|RO | exper Read DQ6 De-Skew Left Code for Data Slice1. 
, Reserved1 
s:10[Ro [oxo | Sesemed 
0Xx000 RD6DeskewLeft0O_csi 
Read DQ6 De-Skew Left Code for Data SliceO. 


DDRPHY RD. DESKEW_LEFT CS1i CON7 
Address: Operational Base + offset (0x07B0) 


a a ResetValue[ Ci esscription 
Reserved 
RD7DeskewLeft1_cs1 

oo Oxone Read DQ7 De-Skew Left Code for Data Slice1. 


. Reserved1 
0x000 RD7DeskewLeft0O_cs1 
Read DQ7 De-Skew Left Code for Data SliceO. 


DDRPHY SW RD DOS VWML_ CSO CONO 
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Address: Operational Base + offset (0Ox07CO 


perry Reset Value 


exao;: © Reserves? 


roo esered 

SW Read DQS Left Code for Data Slice1. Write to this register (1) 
Sree ap Oe to restore read training result with rd_sw_mode=1 (2) before 

DVFS pause to apply training result for the next DVFS level. 


; Reserved1 


SW_RDDQSVWMLO_csO 

rw |ox000 SW Read DQS Left Code for Data SliceO. Write to this register (1) 
to restore read training result with rd_sw_mode=1 (2)/before 
DVFS pause to apply training result for the next DVES level. 


DDRPHY SW RD DOS VWMC CSO CONO 
Address: Operational Base + offset (0Ox07C4 


a Reset Value 


exon. _ eee 


roo rcsenes 

SW Read DQS Center Code for Data,Slice1. Write to this register 
hee RW: 02000 (1) to restore read training result with rd_sw_mode=1 (2) before 

DVFS pause to apply training result for the next DVFS level. 


: Reserved1 


SW_RDDQSVWMCO <csO 

rw |0x000 SW Read DQS,Center,.Code for Data SliceO. Write to this register 
(1) to restore read training result with rd_sw_mode=1 (2) before 
DVFS pause to apply training result for the next DVFS level. 


DDRPHY SW RD DESKEW CENTER CSO CON DM 
Address: Operational Base + offset,(0x07C8) 


Pere Reset Value 


ReservedO 


SW» RDDMDeskewCi1_cs0O 

SW Read DMI De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


. Reserved1 


SW_RDDMDeskewC0_cs0O 

SW Read DMI De-Skew Center Code for Data SliceO. Write to this 
RW /|0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW CENTER CSO CONO 
Address: Operational Base + offset (Ox07CC) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_RDODeskewC1_csO 

SW Read DQO De-Skew Center Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RDODeskewCO0_csO 

SW Read DQO De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_ CENTER CSO CON1 
Address: Operational Base + offset (0x07D0) 


piadew [ooo ee 


[ES ce eseatoe 


SW_RD1iDeskewC1_cs0O 

SW Read DQ1 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD1iDeskewCO0_¢sO 

SW Read DQ1 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW> CENTER CSO CON2 
Address: Operational Base + offset (0x07D4) 


qa 2 Reset Value 


loxoo | ngerved 


SW_RD2DeskewC1_cs0O 

SW Read DQ2 De-Skew Center Code for Data Slice1. Write to this 
25:16|}RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RD2DeskewCO0_csO 

SW Read DQ2 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW CENTER CSO CONS3 
Address: Operational Base + offset (0x07D8) 


| Bit |Attr| Reset Value 


Reserved 
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SW_RD3DeskewC1_csO 

SW Read DQ3 De-Skew Center Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD3DeskewCO0O_csO 

SW Read DQ3 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_ CENTER CSO CON4 
Address: Operational Base + offset (Ox07DC) 


pide [ooo ee 


foxaor Reserved 


SW_RD4DeskewC1_cs0O 

SW Read DQ4 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD4DeskewCO0_¢sO 

SW Read DQ4 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW _RD DESKEW> CENTER CSO CONS 
Address: Operational Base + offset (0x07E0) 


qa 2 Reset Value 


loxoo | ngerved 


SW_RD5DeskewC1_cs0O 

SW Read DQ5 De-Skew Center Code for Data Slice1. Write to this 
25:16|}RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RD5DeskewCO_csO 

SW Read DQ5 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW CENTER CSO CONG 
Address: Operational Base + offset (0x07E4) 


| Bit |Attr| Reset Value 


Reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 418 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


SW_RD6DeskewC1_csO 

SW Read DQ6 De-Skew Center Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD6DeskewCO0_csO 

SW Read DQ6 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_ CENTER CSO CON7 
Address: Operational Base + offset (0x07E8) 


pada [ooo ee 


oxo (Reet 


SW_RD7DeskewC1_cs0O 

SW Read DQ7 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD7DeskewCO0_c¢sO 

SW Read DQ7 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW> LEFT CSO CON DM 
Address: Operational Base + offset (0x07FO) 


Tie 2 Reset Value 


loxoo i Ngerved 


SW_RDDMDeskewLefti_cs0O 

SW Read DMI De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RDDMDeskewLeft0_cs0O 

SW Read DMI De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW LEFT CSO CONO 
Address: Operational Base + offset (0x07F4) 


| Bit |Attr| Reset Value 


Reserved 
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SW_RDODeskewLeft1_cs0O 

SW Read DQO De-Skew Left Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RDODeskewLeft0_cs0O 

SW Read DQO De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_LEFT CSO CON1 
Address: Operational Base + offset (0x07F8) 


pide [ooo ee 


[ES ce eseatoe 


SW_RD1iDeskewLefti_cs0O 

SW Read DQ1 De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD1iDeskewLeft0_cs0 

SW Read DQ1 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW> LEFT CSO CON2 
Address: Operational Base + offset (0x07FC) 


qa 2 Reset Value 


loxoo i ngerved 


SW_RD2DeskewLefti_cs0O 

SW Read DQ2 De-Skew Left Code for Data Slice1. Write to this 
25:16|}RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RD2DeskewLeft0_cs0O 

SW Read DQ2 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW _RD DESKEW LEFT CSO CONS3 
Address: Operational Base + offset (0x0800) 


| Bit |Attr| Reset Value 


Reserved 
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SW_RD3DeskewLeft1_cs0O 

SW Read DQ3 De-Skew Left Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD3DeskewLeft0_cs0O 

SW Read DQ3 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_LEFT CSO CON4 
Address: Operational Base + offset (0x0804) 


piadew [ooo ee 


foxaor * |Resetved 


SW_RD4DeskewLeft1_cs0O 

SW Read DQ4 De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD4DeskewLeft0_cs0 

SW Read DQ4 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW _RD DESKEW>) LEFT CSO CONS 
Address: Operational Base + offset (0x0808) 


qa 2 Reset Value 


loxoo | ngerved 


SW_RD5DeskewLeft1_cs0O 

SW Read DQ5 De-Skew Left Code for Data Slice1. Write to this 
25:16|}RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RD5DeskewLeft0_cs0O 

SW Read DQ5 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW LEFT CSO CONG6 
Address: Operational Base + offset (Ox080C) 


| Bit |Attr| Reset Value 


Reserved 
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SW_RD6DeskewLeft1_cs0O 

SW Read DQ6 De-Skew Left Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD6DeskewLeft0_cs0O 

SW Read DQ6 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_LEFT CSO CON7 
Address: Operational Base + offset (0x0810) 


piadew [ooo ee 


oxo (Reet 


SW_RD7DeskewLefti_cs0O 

SW Read DQ7 De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD7DeskewLeft0_cs0 

SW Read DQ7 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW _RD DQS VWML_CS1i CONO 
Address: Operational Base + offset (0x0814) 


eer 2 Reset Value 


loxoo | ngerPed 


SW_RDDQSVWML1i_cs1 

SW Read DQS Left Code for Data Slice1. Write to this register (1) 
SHES: | Ox00 to restore read training result with rd_sw_mode=1 (2) before 

DVFS pause to apply training result for the next DVFS level. 


: Reserved1 


SW_RDDQSVWMLO_cs1 

RW |0x000 SW Read DQS Left Code for Data SliceO. Write to this register (1) 
to restore read training result with rd_sw_mode=1 (2) before 
DVFS pause to apply training result for the next DVFS level. 


DDRPHY SW RD DOS VWMC CSi CONO 
Address: Operational Base + offset (0x0818 


| Bit _|Attr| Reset Value 


; ReservedO 
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SW_RDDQSVWMC1_cs1 
: SW Read DQS Center Code for Data Slice1. Write to this register 
eee OR OKn00 (1) to restore read training result with rd_sw_mode=1 (2) before 
DVFS pause to apply training result for the next DVFS level. 


; Reserved1 


SW_RDDQSVWMCO_cs1 

rw |0x000 SW Read DQS Center Code for Data SliceO. Write to this register 
(1) to restore read training result with rd_sw_mode=1 (2) before 
DVFS pause to apply training result for the next DVFS level. 


DDRPHY SW _RD DESKEW CENTER CSi CON DM 
Address: Operational Base + offset (0x0820) 


tal Reset Value 


ReservedO 


SW_RDDMDeskewC1_cs1 

SW Read DMI De-Skew Center Code for/Data Slice1. Write to this 
25:16)RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training,result for the next DVFS 

level. 


i Reserved1 


SW_RDDMDeskewC0_cs1 

SW Read DMI De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVES pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW CENTER CS1i CONO 
Address: Operational Base + offset (0x0824 


Peery Reset Value 


ReservedO 


SW_RDODeskewC1_csi 

SW>Read DQO De-Skew Center Code for Data Slice1. Write to this 
25:16)RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


. Reservedi 


SW_RDODeskewCO_csi 

SW Read DQO De-Skew Center Code for Data SliceO. Write to this 
RW|0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW CENTER CS1 CON1 
Address: Operational Base + offset (0x0828 


| Bit _|Attr| Reset Value 


; ReservedO 
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SW_RD1iDeskewC1_csi 

SW Read DQ1i De-Skew Center Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD1iDeskewCO_csi 

SW Read DQ1 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_ CENTER CSi CON2 
Address: Operational Base + offset (0x082C) 


piadew [ooo ee 


[ES ce [eseate 


SW_RD2DeskewC1_csi 

SW Read DQ2 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD2DeskewCO0_c¢si 

SW Read DQ2 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW _RD DESKEW> CENTER CSi CONS3 
Address: Operational Base + offset (0x0830) 


qa 2 Reset Value 


loxoo incre’ 


SW_RD3DeskewC1_csi 

SW Read DQ3 De-Skew Center Code for Data Slice1. Write to this 
25:16|}RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RD3DeskewCO_csi 

SW Read DQ3 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW _RD DESKEW CENTER CSi CON4 
Address: Operational Base + offset (0x0834) 


| Bit |Attr| Reset Value 


Reserved 
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SW_RD4DeskewC1_csi 

SW Read DQ4 De-Skew Center Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_RD4DeskewCO_csi 

SW Read DQ4 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_ CENTER CSi CONS5 
Address: Operational Base + offset (0x0838) 


piadew [ooo ee 


oxaor «Reever 


proo __feseed 

SW Read DQ5 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_RD5DeskewCO0_c¢si 

SW Read DQ5 De-Skew Genter Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW> CENTER CSi CONG6 
Address: Operational Base + offset (0x083C) 


cam Reset Value 


loxoo [nerves 


a 

SW Read DQ6 De-Skew Center Code for Data Slice1. Write to this 
25:16|}RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RD6DeskewCO0_csi 

SW Read DQ6 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW CENTER CSi CON7 
Address: Operational Base + offset (0x0840) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_RD7DeskewC1_csi 

SW Read DQ7 De-Skew Center Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD7DeskewCO0_csi 

SW Read DQ7 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_ LEFT CSi CON DM 
Address: Operational Base + offset (0x0850) 


piadew [ooo me 


oxo (Reserved 


SW_RDDMDeskewLefti_csi 

SW Read DMI De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RDDMDeskewLeft0_¢s1 

SW Read DMI De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW> LEFT CSi CONO 
Address: Operational Base + offset (0x0854) 


Taser 2 Reset Value 


loxoo nerve’ 


SW_RDODeskewLeft1_cs1 

SW Read DQO De-Skew Left Code for Data Slice1. Write to this 
25:16|}RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RDODeskewLeft0O_csi 

SW Read DQO De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW _RD DESKEW LEFT CSi CON1 
Address: Operational Base + offset (0x0858) 


| Bit |Attr| Reset Value 


Reserved 
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SW_RD1iDeskewLefti_cs1 

SW Read DQ1 De-Skew Left Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD1iDeskewLeft0_cs1 

SW Read DQ1 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_ LEFT CS1i CON2 
Address: Operational Base + offset (Ox085C) 


pias [ooo ee 


[ES ce [eseate 


SW_RD2DeskewLefti_cs1 

SW Read DQ2 De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD2DeskewLeft0O_csi 

SW Read DQ2 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW _RD DESKEW>) LEFT CS1 CONS3 
Address: Operational Base + offset (0x0860) 


qa 2 Reset Value 


loxoo incre’ 


SW_RD3DeskewLefti_cs1 

SW Read DQ3 De-Skew Left Code for Data Slice1. Write to this 
25:16|}RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RD3DeskewLeft0O_csi 

SW Read DQ3 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW _RD DESKEW LEFT CSi CON4 
Address: Operational Base + offset (0x0864) 


| Bit _|Attr| Reset Value 


Reserved 
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SW_RD4DeskewLeft1_cs1 

SW Read DQ4 De-Skew Left Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD4DeskewLeft0_csi 

SW Read DQ4 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_RD DESKEW_LEFT CS1 CONS 
Address: Operational Base + offset (0x0868) 


pide [ooo ee 


oxo (Reserved 


SW_RD5DeskewLefti_cs1 

SW Read DQ5 De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_RD5DeskewLeft0O_csi1 

SW Read DQ5 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW> LEFT CSi CONG6 
Address: Operational Base + offset (Ox086C) 


qa 2 Reset Value 


loxoo | ngerved 


SW_RD6DeskewLefti_cs1 

SW Read DQ6 De-Skew Left Code for Data Slice1. Write to this 
25:16|}RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_RD6DeskewLeft0O_csi 

SW Read DQ6 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW RD DESKEW LEFT CS1i CON7 
Address: Operational Base + offset (0x0870) 


| Bit |Attr| Reset Value 


Reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 428 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eecription 


SW_RD7DeskewLefti_cs1 

SW Read DQ7 De-Skew Left Code for Data Slice1. Write to this 
25:16]RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_RD7DeskewLeft0_cs1 

SW Read DQ7 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore read training result with rd_sw_mode=1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWC_ CSO CONO 
Address: Operational Base + offset (0x0880) 


pide [ooo ee 


oxaor Ree 


roo esered 

SW Write DQO De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WRODeskewCO scsO 

SW Write DQO,De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CSO CON1 
Address: Operational Base + offset (0x0884) 


cam Reset Value 


loxoo a inggerved 


roo fesered 

SW Write DQ1 De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WR1DeskewC0_csO 

SW Write DQ1i De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CSO CON2 
Address: Operational Base + offset (0x0888) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WR2DeskewC1_cs0O 

SW Write DQ2 De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WR2DeskewC0_cs0O 

SW Write DQ2 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWC_ CSO CONS 
Address: Operational Base + offset (Ox088C) 


piadew [ooo ee 


oxaor Ree 


roo esered 

SW Write DQ3 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WR3DeskewCo scsO 

SW Write DQ3,De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CSO CON4 
Address: Operational Base + offset (0x0890) 


cam Reset Value 


loxoo a inagerved 


roo fesered 

SW Write DQ4 De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WR4DeskewC0_cs0O 

SW Write DQ4 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CSO CONS 
Address: Operational Base + offset (0x0894) 


| Bit |Attr| Reset Value 


; ReservedO 


Copyright 2022 © Rockchip Electronics Co., Ltd. 430 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


SW_WR5DeskewC1_cs0O 

SW Write DQ5 De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WR5DeskewC0_csO 

SW Write DQ5 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWC CSO CON6 
Address: Operational Base + offset (0x0898) 


piadew [ooo ee 


oxo (Rete 


roo eseed 

SW Write DQ6 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WR6DeskewC0O scsO 

SW Write DQ6,De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CSO CON7 
Address: Operational Base + offset (Ox089C) 


cam Reset Value 


loxoo a ingerved 


roo fesered 

SW Write DQ7 De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WR7DeskewC0_csO 

SW Write DQ7 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW DM DESKEWC CSO CONO 
Address: Operational Base + offset (Ox08A0) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WRDMDeskewC1_cs0O 

SW Write DM De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WRDMDeskewC0_cs0O 

SW Write DM De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_ECC DESKEWC CSO CONO 
Address: Operational Base + offset (0x08A4) 


piadew [ooo ee 


(Ec ecsaocre 


froo _eseed 

SW Write ECC De-Skew Center Code for, Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WRECCDeskew€0_cs0 

SW Write ECC De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSO CONO 
Address: Operational Base + offset (Ox08B0) 


cam Reset Value 


loxoo a inaerved 


froo Cakes 

SW Write DQO De-Skew Left Code for Data Slicei. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WRODeskewL0O_csO 

SW Write DQO De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSO CON1 
Address: Operational Base + offset (0x08B4) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WR1DeskewL1_csO 

SW Write DQ1 De-Skew Left Code for Data Slicei. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WR1DeskewL0O_csO 

SW Write DQ1 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWL CSO CON2 
Address: Operational Base + offset (Ox08B8) 


piadew [ooo ee 


oxo (Ree 


roo sees 

SW Write DQ2 De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WR2DeskewL0O_csO 

SW Write DQ2.De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSO CONS3 
Address: Operational Base + offset (OxO8BC) 


cam Reset Value 


loxoo a ingerved 


roo isees 

SW Write DQ3 De-Skew Left Code for Data Slicei. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WR3DeskewL0O_csO 

SW Write DQ3 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSO CON4 
Address: Operational Base + offset (Ox08CO) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WR4DeskewL1_csO 

SW Write DQ4 De-Skew Left Code for Data Slicei. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WR4DeskewLO_csO 

SW Write DQ4 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWL CSO CONS 
Address: Operational Base + offset (Ox08C4) 


piadew [ooo ee 


(ES ce essatocry 


roo sees 

SW Write DQ5 De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WR5DeskewL0O_csO 

SW Write DQ5,De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSO CONG6 
Address: Operational Base + offset (0x08C8) 


cam Reset Value 


loxoo a ingerved 


roo fseres 

SW Write DQ6 De-Skew Left Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WR6DeskewL0O_csO 

SW Write DQ6 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSO CON7 
Address: Operational Base + offset (Ox08CC) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WR/7DeskewL1_cs0O 

SW Write DQ7 De-Skew Left Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WR7DeskewL0O_csO 

SW Write DQ7 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DM_DESKEWL_ CSO CONO 
Address: Operational Base + offset (Ox08D0) 


pide [ooo ee 


oxao (Reseed 


a 

SW Write DM De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WRDMDeskewL0_cs0O 

SW Write DM De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR ECC DESKEWL CSO CONO 
Address: Operational Base + offset (Ox08D4) 


cam Reset Value 


loxoo a inggerved 


roo iesered 

SW Write ECC De-Skew Left Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WRECCDeskewL0_cs0O 

SW Write ECC De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CSi CONO 
Address: Operational Base + offset (OxO8E0) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WRODeskewC1_csi 

SW Write DQO De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WRODeskewC0_csi 

SW Write DQO De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWC CSi CON1 
Address: Operational Base + offset (Ox08E4) 


piadew [ooo ee 


oxaor* (Reeece 


roo __esereg 

SW Write DQ1 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WR1DeskewCo0 scsi 

SW Write DQi,De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CS1i CON2 
Address: Operational Base + offset (Ox08E8) 


cam Reset Value 


loxoo a ingerved 


fro freer 

SW Write DQ2 De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WR2DeskewC0_csi 

SW Write DQ2 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CSi CONS3 
Address: Operational Base + offset (OxO8EC) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WR3DeskewC1_csi 

SW Write DQ3 De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WR3DeskewC0_csi 

SW Write DQ3 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWC CS1i CON4 
Address: Operational Base + offset (OxO8FO) 


piadew [ooo ee 


oxaor (Reseed 


roo __fesereo 

SW Write DQ4 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WR4DeskewCoO scs1 

SW Write DQ4,De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CSi CONS5 
Address: Operational Base + offset (Ox08F4) 


cam Reset Value 


loxoo a inaerved 


roo fesees 

SW Write DQ5 De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WR5DeskewC0_csi 

SW Write DQ5 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWC CS1i CON6 
Address: Operational Base + offset (OxO08F8) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WR6DeskewC1_csi 

SW Write DQ6 De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WR6DeskewC0_csi 

SW Write DQ6 De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWC_ CSi CON7 
Address: Operational Base + offset (OxO8FC) 


piadew [ooo ee 


oxaor (Reeve 


froo __esereg 

SW Write DQ7 De-Skew Center Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WR7DeskewCo0 scsi 

SW Write DQ7,De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DM DESKEWC CS1 CONO 
Address: Operational Base + offset (0x0900) 


cam Reset Value 


loxoo a ingerved 


a 

SW Write DM De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WRDMDeskewC0_cs1 

SW Write DM De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR ECC DESKEWC CSi CONO 
Address: Operational Base + offset (0x0904) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WRECCDeskewC1_cs1 

SW Write ECC De-Skew Center Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WRECCDeskewC0_cs1 

SW Write ECC De-Skew Center Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_ECC DESKEWL_CS1 CONO 
Address: Operational Base + offset (Ox090C) 


pada [ooo ee 


oxo (Reever 


fro fresved 

SW Write ECC De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WRECCDeskewL0_csi1 

SW Write ECC De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSi CONO 
Address: Operational Base + offset (0x0910) 


cam Reset Value 


loxoo a inaerved 


proofed 

SW Write DQO De-Skew Left Code for Data Slicei. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WRODeskewLO_cs1 

SW Write DQO De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSi CON1 
Address: Operational Base + offset (0x0914) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WR1DeskewLi_cs1 

SW Write DQ1 De-Skew Left Code for Data Slicei. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WR1DeskewL0_cs1 

SW Write DQ1 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWL CS1i CON2 
Address: Operational Base + offset (0x0918) 


piadew [ooo ee 


oxo (Ree 


pro freed 

SW Write DQ2 De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WR2DeskewL0_cs1 

SW Write DQ2.De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSi CONS3 
Address: Operational Base + offset (0x091C) 


cam Reset Value 


loxoo a ingerved 


proofed 

SW Write DQ3 De-Skew Left Code for Data Slicei. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WR3DeskewL0_cs1 

SW Write DQ3 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSi CON4 
Address: Operational Base + offset (0x0920) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WR4DeskewLi_cs1 

SW Write DQ4 De-Skew Left Code for Data Slicei. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reservedi 


SW_WR4DeskewLO_csi 

SW Write DQ4 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_WR_DESKEWL CSi CONS 
Address: Operational Base + offset (0x0924) 


piadew [ooo ee 


(ES cei essaocny 


pro reserved 

SW Write DQ5 De-Skew Left Code for Data Slicei. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


; Reserved1 


SW_WR5DeskewL0_cs1 

SW Write DQ5,De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CS1i CON6 
Address: Operational Base + offset (0x0928) 


cam Reset Value 


loxoo a ingerved 


proofed 

SW Write DQ6 De-Skew Left Code for Data Slicei. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


: Reserved1 


SW_WR6DeskewL0O_cs1 

SW Write DQ6 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY SW WR DESKEWL CSi CON7 
Address: Operational Base + offset (0x092C) 


| Bit |Attr| Reset Value 


; ReservedO 
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SW_WR7DeskewLi_cs1 

SW Write DQ7 De-Skew Left Code for Data Slice1. Write to this 
25:16/RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_WR7DeskewLO_cs1 

SW Write DQ7 De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY_SW_DM_DESKEWL_CS1 CONO 
Address: Operational Base + offset (0x0930) 


piadew [ooo ee 


oxo (Reeve 


SW_WRDMDeskewL1_csi 

SW Write DM De-Skew Left Code for Data Slice1. Write to this 
25:16;RW |0x000 register (1) to restore write training,result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


Reserved 


SW_WRDMDeskewL0O_ csi 

SW Write DM De-Skew Left Code for Data SliceO. Write to this 
RW |0x000 register (1) to restore write training result with wr_sw_mode = 1 

(2) before DVFS pause to apply training result for the next DVFS 

level. 


DDRPHY DVFSO CONS 
Address: Operational Base + offset (0x0934) 


ai Reset Value 


oxo nerve 


dvfsO_shiftci 

GATE signal delay amount for DDR. This is used to adjust GATE 

delay based on DFI PHY clock period. 

1. When gate_debug_en[3] = 1 for gate margin control 

2. When gate_cal_mode = 0 for debug purpose in DVFSO mode. 

If this field is fixed, this should not be changed during operation. 

This value is valid only after dfi_ctrlupd_req becomes HIGH and 
30:-28IRW 0x0 LOW. This value is limited by the half of the maximum delay in 

Master Delay Line. 

3'b000: O(0 degree shift) 

3'b001: T(365 degree shift) 

3'b010: T/2(180 degree shift) 

3'b011: T/4(90 degree shift) 

3'b100: T/8(45 degree shift) 

3'b101: T/16(22.5 degree shift) 

3'b111: ree shift 


Reserved1 
p7_|rw foo Reeves 
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dvfsO_shiftcO 

GATE signal delay amount for DDR. This is used to adjust GATE 

delay based on DFI PHY clock period. 

1. When gate_debug_en[3] = 1 for gate margin control 

2. When gate_cal_mode = 0 for debug purpose in DVFSO mode. 

If this field is fixed, this should not be changed during operation. 

This value is valid only after dfi_ctrlupd_req becomes HIGH and 
26:241RW loxo LOW. This value is limited by the half of the maximum delay in 

Master Delay Line. 

3'b000: O(0 degree shift) 

3'b001: T(365 degree shift), 

3'b010: T/2(180 degree shift) 

3'b011: T/4(90 degree shift) 

3'b100: T/8(45 degree shift) 

3'b101: T/16(22.5 degree shift) 

3'b111: 3T/4(270 degree shift) 


I 
Reserved 


dvfsO_glvl_periodic_fine_incr_adj 
Periodic (or short) gate training step size at fine mode for DVFSO 
mode. It should be smaller than 7'h1F. Default value is 
7'bOOOO0000(T/16). 
[22:21]=2'b00: The step value.will be 

BEE O RW) UXO "dvfsO_glvl_periodic_fine ziner_adj[4:0]". 
[22:21]=2'b01: The step valuepwill be "T/32". 
[22:21]=2'b10: The step. value will be "T/4". 
[22:21]=2'b11:the step value will be "T/8". 
[22:16]=7'hOO: The Reeveds value will be "T/16" (default). 


coo ae i ..: 4! 


dvfsO_cmdfifo_wl_ext 

13 Rw lox0 This field determines command FIFO write latency extention 
mode. forvauto dqs clean on DVFSO. ONLY use at LPDDRS. 
Ifsthis field set to 1, PHY can support RL = 21 in LPDDR5 
dvfsOslong_gate_train_mode 

Gate training mode by long gate(shgate =0) for DVFSO mode 
dvfsO_gt_fine_disable 

Gate training fine mode disable for DVFSO mode 
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| Bit |Attr|ResetValue| Ci eecription 


dvfsO_glvl_start_adj 
Gate training start point adjustment for DVFSO mode. This field 
adjusts the initial code provided to the gate delay line at the 
beginning of periodic gate training. 
[10:8]=2'bO00: The start point code is -T from the first DQS 
risinge edge. 
[10:8]=2'b001: The start point code is -7T/8 from the first DQS 
risinge edge. 
[10:8]=2'b010: The start point code is -6T/8 from the first DQS 
: risinge edge. 

a ee [10:8]=2'b011: The start point code is -5T/8 from the first DQS 
risinge edge. 
[10:8]=2'b100: The start point code is -4T/8 from the first DQS 
risinge edge. 
[10:8]=2'b101: The start point code is -3T/8 from,the first DQS 
risinge edge. 
[10:8]=2'b110: The start point code is -2T/8 from»the first DQS 
risinge edge. 
[10:8]=2'b111: The start point code.is -T/8 from the first DQS 
risinge edge. 


dvfsO_glvl_periodic_incr_adj 
Periodic (or short) gate training step size for DVFSO mode. It 
should be smaller than 7'h1F. Default value is 7'b1000000(T/4). 
[6:5]=2'bO0: The step valueywill\be 

7:0 |RW |0x40 "dvfsO_glvl_periodic_incr_adj[4:0]". 
[6:5]=2'b01: The step value will be "T/32". 
[6:5]=2'b10: The step value will be "T/4" (default). 
[6:5]=2'b11: The stepovalue will be "T/8". 
[6:0]=7'h0O: The step value will be "T/16". 


DDRPHY DVFSi CONS5 
Address: Operational Base + offset (0x0938) 


Pa ee Reset Value 


oxo ARN 


dvfsi_shiftci 

GATE signal delay amount for DDR. This is used to adjust GATE 

ee based on DFI PHY clock period 1 .when gate_debug_en[3] 

= 1 for gate margin control 2. when gate_cal_mode = 0 for 

debug purpose in DVFS1 mode. If this field is fixed, this should 

not be changed during operation. This value is valid only after 

dfi_ctrlupd_req becomes HIGH and LOW. This value is limited by 
30:28)RW »|0x0 the half of the maximum delay in Master Delay Line. 

3'b000: O(O degree shift) 

3'b001: T(365 degree shift) 

3'b010: T/2(180 degree shift) 

3'b011: T/4(90 degree shift) 

3'b100: T/8(45 degree shift) 

3'b101: T/16(22.5 degree shift) 

3'b111: ree shift 


I 
Reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


dvfsi_shiftcO 

GATE signal delay amount for DDR. This is used to adjust GATE 

delay based on DFI PHY clock period 1 .when gate_debug_en[3] 

= 1 for gate margin control 2. when gate_cal_mode = 0 for 

debug purpose in DVFS1 mode. If this field is fixed, this should 

not be changed during operation. This value is valid only after 

dfi_ctrlupd_req becomes HIGH and LOW. This value is limited by 
26:24|RW |0x0 the half of the maximum delay in Master Delay Line. 

3'b000: O(0 degree shift) 

3'b001: T(365 degree shift) 

3'b010: T/2(180 degree shift) 

3'b011: T/4(90 degree shift) 

3'b100: T/8(45 degree shift) 

3'b101: T/16(22.5 degree shift) 

3'b111: 3T/4(270 degree shift) 


Reserved2 
23 |rw joo ieemea UN 


dvfsi_glvl_periodic_fine_incr_adj 
Periodic gate training step size at fine mode for DVFS1 mode. It 
should be smaller than 7'h1F. Default value‘is 7'bOO0O0000(T/16). 
[22:21]=2'b00: The step valuewill be 
22:16/RW {0x00 "dvfsi_glvl_periodic_fine_incrszadj[4:0]". 
[22:21]=2'b01: The step value.will be "T/32". 
[22:21]=2'b10: The step value will be "T/4". 
[22:21]=2'b11: The step valuepwill be "T/8". 
[22:16]=7'hO0O: The,step, value will be "T/16" (default). 


Reserved 


dvfsi_cmdfifo wl_ext 

13 Rw lox0 This field determines command FIFO write latency extention 
mode forsauto dqs clean on DVFS1. ONLY use at LPDDRS. 
If this field set to 1, PHY can support RL = 21 in LPDDRS. 
dvfsix longzgate_train_mode 

Gate training mode by long gate(shgate =0) for DVFS1 mode 
dvfsi sgt_fine_disable 

Gate training fine mode disable for DVFS1 mode 
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| Bit |Attr|ResetValue| Ci eescription 


dvfsi_glvl_start_adj 
Gate training start point adjustment for DVFS1 mode. 
This field adjusts the initial code provided to the gate delay line at 
the beginning of periodic gate training. 
[10:8]=2'bO00: The start point code is -T from the first DQS 
risinge edge. 
[10:8]=2'b001: The start point code is -7T/8 from the first DQS 
risinge edge. 
[10:8]=2'b010: The start point code is -6T/8 from the first DQS 
: risinge edge. 

a ee [10:8]=2'b011: The start point code is -5T/8 from the first DQS 
risinge edge. 
[10:8]=2'b100: The start point code is -4T/8 from the first DQS 
risinge edge. 
[10:8]=2'b101: The start point code is -3T/8 from,the first DQS 
risinge edge. 
[10:8]=2'b110: The start point code is -2T/8 from»the first DQS 
risinge edge. 
[10:8]=2'b111: The start point code.is -T/8 from the first DQS 
risinge edge. 


dvfs1_glvl_periodic_incr_adj 
Periodic (or short) gate training step size for DVFS1 mode. It 
should be smaller than 7'h1F. Default value is 7'b1000000(T/4). 
[6:5]=2'bO0: The step valueywill\be 

7:0 |RW |0x40 "dvfsi_glvl_periodic_incr_adj[4:0]". 
[6:5]=2'b01: The step value will be "T/32". 
[6:5]=2'b10: The-step value will be "T/4" (default). 
[6:5]=2'b11: The step»value will be "T/8". 
[6:0]=7'h0O: The step value will be "T/16". 


DDRPHY CAL WR PATTERN CONS 
Address: Operational Base + offset (0x093C) 


| Bit _|Attr| Reset Value 


wrtrn_rddata_adj_w0_bst1_8 2nd 
This fields specifies the DQ pattern for BL1 and BL2 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0_phaseO[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the first valid rising edge of DQS. 
wrtrn_rddata_adj_w0_phase0[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the first valid falling edge of DQS. 


wrtrn_rddata_adj_wi_bst1_8_ 2nd 
This fields specifies the DQ pattern for BL3 and BL4 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 

15:0 |RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_wi_phaseO[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the second valid rising edge of DQS. 
wrtrn_rddata_adj_wi_phase0[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the second valid falling edge of DQS. 


DDRPHY_CAL WR_ PATTERN CONG6 
Address: Operational Base + offset (0x0940) 
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| Bit |Attr|ResetValue| Cé@eescription 


wrtrn_rddata_adj_w2_bst1_8_ 2nd 
This fields specifies the DQ pattern for BL5 and BL6 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0_phasei[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 3rd valid rising edge of DQS. 
wrtrn_rddata_adj_w0_phase1[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 3rd valid falling edge of DQS. 


wrtrn_rddata_adj_w3_bst1_8_ 2nd 
This fields specifies the DQ pattern for BL7 and BL8 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 

15:0 |RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_wi_phasei[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 4th valid risingvedge of DQS. 
wrtrn_rddata_adj_w1_phase1[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 4th valid falling : 


DDRPHY_ CAL WR_ PATTERN _CON7 
Address: Operational Base + offset (0x0944) 


| Bit |Attr| Reset Value, 


Poi eseription 
wrtrn_rddata_adj_w0_bst9_16\2nd 
This fields specifies the DQ pattern for BL9 and BL10 during write 
training. PHY will compare,the DQ pattern with the read data by 
MPC-RD FIFO during:thevinitial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the’same between data_slices. 
wrtrn_rddata/adj_w0_phase2[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 5th valid rising edge of DQS. 
wrtrn_rddata_adj=w0_phase2[15:8] represents expected data of 
DQ[7:0],and DQ[15:8] at the 5th valid falling edge of DQS. 
wrtrn_tddata_adj_w1_bst9_16 2nd 
This fields.specifies the DQ pattern for BL11 and BL12 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. 
15:0 |RW |OxOOff DQ patterns are the same between data_slices. 
wrtrn_rddata_adj_wi_phase2[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 6th valid rising edge of DQS. 
wrtrn_rddata_adj_wi1_phase2[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 6th valid falling edge of DQS. 


DDRPHY_ CAL WR_ PATTERN CONS 
Address: Operational Base + offset (0x0948) 


| Bit |Attr|Reset Value| Ci escription = 


wrtrn_rddata_adj_w2_bst9_16_2nd 
This fields specifies the DQ pattern for BL13 and BL14 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0_phase3[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 7th valid rising edge of DQS. 
wrtrn_rddata_adj_w0_phase3[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 7th valid falling edge of DQS. 
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| Bit |Attr|ResetValue| Ci@eescription 


wrtrn_rddata_adj_w3_bst9_16_2nd 
This fields specifies the DQ pattern for BL15 and BL16 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. 
15:0 |RW |OxOOff DQ patterns are the same between data_slices. 
wrtrn_rddata_adj_wi_phase3[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 8th valid rising edge of DQS. 
wrtrn_rddata_adj_w1_phase3[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 8th valid falling edge of DQS. 


DDRPHY CAL WR PATTERN CONS 
Address: Operational Base + offset (0x094C 


| Bit_|Attr| Reset Value 


wrtrn_rddata_adj_w0O_bst1_8 3rd 
This fields specifies the DQ pattern for BL1 and BL2 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 

31:16|/RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0_phaseO[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the first valid.rising edge of DQS. 
wrtrn_rddata_adj_w0_phase0[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the first.valid falling : 
wrtrn_rddata_adj_w1_bst1_8° 3rd 
This fields specifies the DQ pattern for BL3 and BL4 during write 
training. PHY will compare.the DQ pattern with the read data by 
MPC-RD FIFO during:thevinitial/periodic write training. DQ 

15:0 |RW |OxOOff patterns are the’same between data_slices. 
wrtrn_rddata/adj_wi_phaseO[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the second valid rising edge of DQS. 
wrtrn_rddata_adj=wi1_phase0[15:8] represents expected data of 
DQ[7:0],and DQ[15:8] at the second valid falling edge of DQS. 


DDRPHY CAL WR PATTERN..CON10 
Address: Operational Base + offset.(0x0950 


| Bit_|Attr| Reset Value 


wrtrn_rddata_adj_w2_bst1_8 3rd 
This fields specifies the DQ pattern for BL5 and BL6 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0O_phasei[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 3rd valid rising edge of DQS. 
wrtrn_rddata_adj_w0_phase1[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 3rd valid falling edge of DQS. 


wrtrn_rddata_adj_w3_bst1_8 3rd 
This fields specifies the DQ pattern for BL7 and BL8 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 

15:0 |RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w1_phasei[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 4th valid rising edge of DQS. 
wrtrn_rddata_adj_wi_phase1[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 4th valid falling edge of DQS. 


DDRPHY CAL WR PATTERN CON11 


Copyright 2022 © Rockchip Electronics Co., Ltd. 448 


RK3588 TRM-Part2 


Address: Operational Base + offset (0x0954 


| Bit_|Attr| Reset Value 


wrtrn_rddata_adj_w0O_bst9_16 3rd 
This fields specifies the DQ pattern for BL9 and BL10 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0_phase2[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 5th valid rising edge of DQS. 
wrtrn_rddata_adj_w0_phase2[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 5th valid falling edge of DQS. 


wrtrn_rddata_adj_w1_bst9_16 3rd 
This fields specifies the DQ pattern for BL11 and BL12 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodicewrite training. 
15:0 |RW |OxOOff DQ patterns are the same between data_slices. 
wrtrn_rddata_adj_wi1_phase2[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 6th valid rising edge»of DQS. 
wrtrn_rddata_adj_wi1_phase2[15:8] represents,expected data of 
DQ[7:0] and DQ[15:8] at the 6th valid fallingvedge of DQS. 


DDRPHY_CAL WR PATTERN CON12 
Address: Operational Base + offset (0x0958) 


| Bit |Attr| Reset Value, 


Po Sscription 
wrtrn_rddata_adj_w2_bst9_16_ 3rd 
This fields specifies the DQ pattern for BL13 and BL14 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD’ FIFO. during the initial/periodic write training. DQ 
31:16/RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_wQ_phase3[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 7th valid rising edge of DQS. 
wrtrn_rddata_adj_w0_phase3[15:8] represents expected data of 
DQ[7:0] and,DQ[15:8] at the 7th valid falling edge of DQS. 
wrtrna rddata_adj_w3_bst9_16_3rd 
This, fields specifies the DQ pattern for BL15 and BL16 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. 
15:0 |RW |OxOOff DQ patterns are the same between data_slices. 
wrtrn_rddata_adj_wi_phase3[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 8th valid rising edge of DQS. 
wrtrn_rddata_adj_wi1_phase3[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 8th valid falling edge of DQS. 


DDRPHY CAL WR PATTERN CON13 
Address: Operational Base + offset (0x095C 


| Bit | Attr| Reset Value 


wrtrn_rddata_adj_wO_bst1_8 4th 
This fields specifies the DQ pattern for BL1 and BL2 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0_phaseO[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the first valid rising edge of DQS. 
wrtrn_rddata_adj_w0_phase0[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the first valid falling : 
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| Bit |Attr|ResetValue| Ci eescription 


wrtrn_rddata_adj_w1_bst1_8 4th 
This fields specifies the DQ pattern for BL3 and BL4 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 

15:0 |RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_wi_phaseO[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the second valid rising edge of DQS. 
wrtrn_rddata_adj_wi_phase0[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the second valid falling edge of DQS. 


DDRPHY CAL WR PATTERN CONi4 
Address: Operational Base + offset (0x0960 


| Bit_|Attr| Reset Value 


wrtrn_rddata_adj_w2_bsti_8_ 4th 
This fields specifies the DQ pattern for BL5 and BL6 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 

31:16|/RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0_phasei[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 3rd validyrising edge of DQS. 
wrtrn_rddata_adj_w0_phase1[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 3rd valid falling edge of DQS. 
wrtrn_rddata_adj_w3_bst1_8° 4th 
This fields specifies the DQ pattern for BL7 and BL8 during write 
training. PHY will compare,the DQ pattern with the read data by 
MPC-RD FIFO during-thevinitial/periodic write training. DQ 

15:0 |RW |OxOOff patterns are the’same between data_slices. 
wrtrn_rddata/adj_wi_phasei[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 4th valid rising edge of DQS. 
wrtrn_rddata_adj=wi_phase1[15:8] represents expected data of 
DQ[7:0],and DQ[15:8] at the 4th valid falling edge of DQS. 


DDRPHY CAL WR PATTERN.CON15 
Address: Operational Base + offset. (0x0964 


| Bit_|Attr| Reset Value 


wrtrn_rddata_adj_w0_bst9_16_ 4th 
This fields specifies the DQ pattern for BL9 and BL1i0 during write 
training. PHY will compare the DQ pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0_phase2[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 5th valid rising edge of DQS. 
wrtrn_rddata_adj_w0O_phase2[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 5th valid falling edge of DQS. 


wrtrn_rddata_adj_wi1_bst9_16_4th 
This fields specifies the DQ pattern for BL11 and BL12 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. 
15:0 |RW |OxOOff DQ patterns are the same between data_slices. 
wrtrn_rddata_adj_wi_phase2[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 6th valid rising edge of DQS. 
wrtrn_rddata_adj_wi1_phase2[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 6th valid falling edge of DQS. 


DDRPHY CAL WR PATTERN CON16 
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Address: Operational Base + offset (0x0968 


| Bit_|Attr| Reset Value 


wrtrn_rddata_adj_w2_bst9_16_4th 
This fields specifies the DQ pattern for BL13 and BL14 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DQ 
31:16|/RW |OxOOff patterns are the same between data_slices. 
wrtrn_rddata_adj_w0_phase3[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 7th valid rising edge of DQS. 
wrtrn_rddata_adj_w0_phase3[15:8] represents expected data of 
DQ[7:0] and DQ[15:8] at the 7th valid falling edge of DQS. 


wrtrn_rddata_adj_w3_bst9_16_ 4th 
This fields specifies the DQ pattern for BL15 and BL16 during 
write training. PHY will compare the DQ pattern with the read 
data by MPC-RD FIFO during the initial/periodicewrite training. 
15:0 |RW |OxOOff DQ patterns are the same between data_slices. 
wrtrn_rddata_adj_wi_phase3[7:0] represents expected data of 
DQ[7:0] and DQ[15:8] at the 8th valid rising edge»of DQS. 
wrtrn_rddata_adj_w1_phase3[15:8] represents,expected data of 
DQ[7:0] and DQ[15:8] at the 8th valid fallingvedge of DQS. 


DDRPHY_CAL_ WR_ PATTERN CON17 
Address: Operational Base + offset (Ox096C) 


nea 


Pt eecription sd 
joxoooo «Reserved 


prooco es rddata_dm_adj_w0_ bsti_8 2nd 

This fields specifies the DM pattern for BL1 and BL2 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during-the initial/periodic write training. DM 

15:14)|RW /0x1 patterns are the same between data_slices. 

wrtrn_rddata_dm_adj_w0O_phaseO[0] represents expected data 
of DM[O] and DQ[1] at the first valid rising edge of DQS. 

wrtrna rddata_dm_adj_w0_phaseO[1] represents expected data 
of*DM[0O] and DM[1] at the first valid falling : 


wrtrn »rddata_dm_adj_w1_bst1_8_2nd 
This fields specifies the DM pattern for BL3 and BL4 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 

13:12;/RW |Ox1 patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_wi_phaseO[0] represents expected data 
of DM[O] and DQ[1] at the second valid rising edge of DQS. 
wrtrn_rddata_dm_adj_wi_phaseO[1] represents expected data 
of DM[O] and DM[1] at the second valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w2_bsti_8_ 2nd 
This fields specifies the DM pattern for BL5 and BL6 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 

. patterns are the same between 

Phe Oxs data_slices.wrtrn_rddata_dm_adj_w0O_phase1[0] represents 
expected data of DM[O] and DQ[1] at the 3rd valid rising edge of 
DQS. 
wrtrn_rddata_dm_adj_wO_phase1[1] represents expected data 
of DM[O] and DM[1] at the 3rd valid falling edge of DQS. 
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wrtrn_rddata_dm_adj_w3_bst1_8 2nd 

This fields specifies the DM pattern for BL7 and BL8 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_wi_phase1[0] represents expected data 
of DM[O] and DQ[1] at the 4th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_wi_phase1[1] represents expected data 
of DM[O] and DM[1] at the 4th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w0O_bst9_16_2nd 

This fields specifies the DM pattern for BL9 and BL10 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_w0O_phase2[0] represents expected data 
of DM[O] and DQ[1] at the 5th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_w0O_phase2[0] represents expected data 
of DM[O] and DM[1] at the 5th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_wi_bst9_16 2nd 

This fields specifies the DM pattern,for\BL11 and BL12 during 
write training. PHY will compare the.DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between, data, slices. 
wrtrn_rddata_dm_adj_wi, phase2[0] represents expected data 
of DM[O] and DQ[1] at the 6th valid rising edge of DQS. 
wrtrn_rddata_dm_adj wi1_phase2[0] represents expected data 
of DM[O] and DMf1] at the 6th valid falling edge of DQS. 
wrtrn_rddata/dm_adj w2_bst9_16_2nd 

This fields specifies the DM pattern for BL13 and BL14 during 
write training. PHY*will compare the DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 

wrtrn, rddata_dm_adj_w0_phase3[0] represents expected data 
ofsDM[O] and DQ[1] at the 7th valid rising edge of DQS. 
wrtrnarddata_dm_adj_w0_phase3[0] represents expected data 
ofDM[0O] and DM[1] at the 7th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w3_bst9_16_2nd 

This fields specifies the DM pattern for BL15 and BL16 during 
write training. PHY will compare the DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_wi_phase3[0] represents expected data 
of DM[O] and DQ[1] at the 8th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_wi_phase3[0] represents expected data 
of DM[O] and DM[1] at the 8th valid falling edge of DQS. 


DDRPHY_CAL_ WR_ PATTERN CON18 
Address: Operational Base + offset (0x0970) 


| Bit |Attr| Reset Value 


; ReservedO 
31:16|RW |oxo000 Reseed 
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| Bit |Attr|ResetValue| Ci eescription 


wrtrn_rddata_dm_adj_w0O_bst1_8_ 3rd 

This fields specifies the DM pattern for BL1 and BL2 during write 

training. PHY will compare the DM pattern with the read data by 

MPC-RD FIFO during the initial/periodic write training. DM 
15:14)RW /0x1 patterns are the same between data_slices. 

wrtrn_rddata_dm_adj_w0O_phaseO[0] represents expected data 


of DM[O] and DQ[1] at the first valid rising edge of DQS. 
wrtrn_rddata_dm_adj_w0O_phaseO[1] represents expected data 
of DM[O] and DM[1] at the first valid falling edge of DQS. 


wrtrn_rddata_dm_adj_wi_bst1_8_ 3rd 

This fields specifies the DM pattern for BL3 and BL4 during write 

training. PHY will compare the DM pattern with the read data by 

MPC-RD FIFO during the initial/periodic write training. DM 
13:12}/RW patterns are the same between data_slices. 

wrtrn_rddata_dm_adj_wi_phaseO[0] represents expected data 


of DM[O] and DQ[1] at the second valid rising edge of DQS. 
wrtrn_rddata_dm_adj_wi_phaseO[1] represents expected data 
of DM[O] and DM[1i] at the second valid falling edge of DQS. 


wrtrn_rddata_dm_adj_w2_bst1_8 3rd 
This fields specifies the DM pattern,for\BL5 and BL6 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 
11:10/RW patterns are the same between 
: data_slices.wrtrn_rddata dm, adj, wO_phasei[0] represents 


expected data of DM[O] and DQ[1] at the 3rd valid rising edge of 
DQS. 

wrtrn_rddata_dm»=_adj_wQ,phase1[1] represents expected data 
of DM[O] and DM[1] atethe 3rd valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w3_bst1_8_ 3rd 

This fields specifies the DM pattern for BL7 and BL8 during write 
training.<PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_wi_phase1[0] represents expected data 
of DM[O] and DQ[1] at the 4th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_wi_phase1[1] represents expected data 
of, DM[O] and DM[1] at the 4th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w0O_bst9_16_ 3rd 

This fields specifies the DM pattern for BLO and BL10 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_w0O_phase2[0] represents expected data 
of DM[O] and DQ[1] at the 5th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_w0O_phase2[0] represents expected data 
of DM[O] and DM[1] at the 5th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_wi1_bst9_16_3rd 

This fields specifies the DM pattern for BL11 and BL12 during 
write training. PHY will compare the DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_wi_phase2[0] represents expected data 
of DM[O] and DQ[1] at the 6th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_wi_phase2[0] represents expected data 
of DM[O] and DM[1] at the 6th valid falling edge of DQS. 
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| Bit |Attr|ResetValue| Ci@eescription 


wrtrn_rddata_dm_adj_w2_bst9_16_3rd 
This fields specifies the DM pattern for BL13 and BL14 during 
write training. PHY will compare the DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
3:2 |RW |Ox1 patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_w0O_phase3[0] represents expected data 
of DM[O] and DQ[1] at the 7th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_w0O_phase3[0] represents expected data 
of DM[O] and DM[1] at the 7th valid falling edge of DQS. 


wrtrn_rddata_dm_adj_w3_bst9_16_3rd 
This fields specifies the DM pattern for BL15 and BL16 during 
write training. PHY will compare the DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
1:0 |RW /|Ox1 patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_wi_phase3[0] represents expected data 
of DM[O] and DQ[1] at the 8th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_wi_phase3[0] represents expected data 
of DM[O] and DM[1] at the 8th valid falling edge of DQS. 


DDRPHY_CAL WR _ PATTERN CON19 
Address: Operational Base + offset (0x0974) 


pile owoooo seve 


joxooa «Reserved 


prooco ese rddata_dm_adj_wOxbsti 8 4th 

This fields specifies the DM pattern for BL1 and BL2 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO/during thé initial/periodic write training. DM 

15:14)/RW /0x1 patterns are the same between data_slices. 

wrtrn_rddata_dm=adj_w0O_phaseO[0] represents expected data 
of DM[OJsand DQ[1] at the first valid rising edge of DQS. 
wrtrn_tddata_dm_adj_w0O_phaseO[1] represents expected data 
of DM[O]‘and DM[1] at the first valid falling : 


wrtrn_rddata_dm_adj_wi_bsti_8_ 4th 
This fields specifies the DM pattern for BL3 and BL4 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 

13:12|}RW |Ox1 patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_wi_phaseO[0] represents expected data 
of DM[O] and DQ[1] at the second valid rising edge of DQS. 
wrtrn_rddata_dm_adj_wi_phaseO[1] represents expected data 
of DM[O] and DM[1] at the second valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w2_bst1i_8_ 4th 
This fields specifies the DM pattern for BL5 and BL6 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 

; patterns are the same between 

STORE xt data_slices.wrtrn_rddata_dm_adj_w0_phasei[0] represents 
expected data of DM[O] and DQ[1] at the 3rd valid rising edge of 
DQS. 
wrtrn_rddata_dm_adj_w0O_phase1[1] represents expected data 
of DM[O] and DM[1] at the 3rd valid falling edge of DQS. 
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ResetValue[ Cieescription 


wrtrn_rddata_dm_adj_w3_bst1_8_ 4th 
This fields specifies the DM pattern for BL7 and BL8 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 

RW |Ox1 patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_wi_phase1[0] represents expected data 
of DM[O] and DQ[1] at the 4th valid rising edge of DQS. 


wrtrn_rddata_dm_adj_wi_phase1[1] represents expected data 
of DM[O] and DM[1] at the 4th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w0O_bst9_16_4th 

This fields specifies the DM pattern for BL9 and BL10 during write 
training. PHY will compare the DM pattern with the read data by 
MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_w0O_phase2[0] represents expected data 
of DM[O] and DQ[1] at the 5th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_w0O_phase2[0] represents expected data 
of DM[O] and DM[1] at the 5th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_wi_bst9_16 4th 

This fields specifies the DM pattern,for,BL11 and BL12 during 
write training. PHY will compare the.DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between, data, slices. 
wrtrn_rddata_dm_adj_wi, phase2[0] represents expected data 
of DM[O] and DQ[1] at the 6th valid rising edge of DQS. 
wrtrn_rddata_dm_adj wi1_phase2[0] represents expected data 
of DM[O] and DMf1] at the 6th valid falling edge of DQS. 
wrtrn_rddata/dm_adj w2_bst9_16_ 4th 

This fields specifies the DM pattern for BL13 and BL14 during 
write training. PHY*will compare the DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 

wrtrn, rddata_dm_adj_w0_phase3[0] represents expected data 
ofsDM[O] and DQ[1] at the 7th valid rising edge of DQS. 
wrtrnarddata_dm_adj_w0_phase3[0] represents expected data 
ofDM[0] and DM[1] at the 7th valid falling edge of DQS. 
wrtrn_rddata_dm_adj_w3_bst9_16_4th 

This fields specifies the DM pattern for BL15 and BL16 during 
write training. PHY will compare the DM pattern with the read 
data by MPC-RD FIFO during the initial/periodic write training. DM 
patterns are the same between data_slices. 
wrtrn_rddata_dm_adj_wi_phase3[0] represents expected data 
of DM[O] and DQ[1] at the 8th valid rising edge of DQS. 
wrtrn_rddata_dm_adj_wi_phase3[0] represents expected data 
of DM[O] and DM[1] at the 8th valid falling edge of DQS. 


DDRPHY_READ DQ OFFSET CTRLO 
Address: Operational Base + offset (0x0978) 


ReservedO 


; RDDQ30FFSET_DSO 
It controls the initial DLL code for Read DQ3 at DSO 
Reserved1 
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| Bit |Attr| Reset Value, 


——————— DSO 
ee 16|Rw foxs7 | It controls the initial DLL code for Read DQ2 at DSO 
Reserved2 


; RDDQ1OFFSET_DSO 
It controls the initial DLL code for Read DQ1 at DSO 
Reserved3 
Rw |0x37 RDDQOOFFSET_DSO 
It controls the initial DLL code for Read DQO at DSO 


DDRPHY_READ DQ OFFSET CTRL1 
Address: Operational Base + offset (0x097C) 


ie ee —— 

I = 

fo fwor (Retro a nots rnaeageaasa 
It controls the initial DLL code for Read DQ4 at DSO. 


DDRPHY READ DQ OFFSET. CTRL2 
Address: Operational Base +_offset (0x0980) 


eee Reset Value 
ReservedO 
RDDM8OFFSET_DSO 

= bw bo LS It controls the initial DLL code for Read DM at DSO. 


DDRPHY READ DO OFFSET CTRL3 
Address: Operational Base + offset (0x0984 


= 
fw bw sh 


: RDDQ2OFFSET_DS1 
22:16]Rw Jox37 | It controls the initial DLL code for Read DQ2 at DS1. 
Reserved2 
; RDDQ1OFFSET_DS1 
It controls the initial DLL code for Read DQ1 at DS1. 
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| Bit |Attr|ResetValue| Ci@Deescription 


Reserved3 


Z 
RDDQOOFFSET_DS1 
6:0 rw foxs7 It controls the initial DLL code for Read DQO at DS1. 


DDRPHY READ DQ OFFSET CTRL4 
Address: Operational Base + offset (0x0988 


at So Ea or 
fw fee RO 
7 |w foro reserve NS 
:0_|aw Jows7 _[reonrotethe inal ougodesoPRead 094 at Ss, 


DDRPHY_READ DQ OFFSET CTRL5 
Address: Operational Base + offset (Ox098C) 


ae Reset Value| Cescription 
ReservedO 
RDDM80FFSET_DS1 

3 ae It controls the initial DLL code for Read DM at DS1. 


DDRPHY_READ DQ OFFSET.CTRLO CS1 
Address: Operational Base offset (0x0990) 


| Bit |Attr|ResetValue| ~~ Cieescription 
; ReservedO 
OXS 79/3737 |Reserved 


DDRPHY READ DQ OFFSET CTRL1i CS1i 
Address: Operational Base + offset (0x0994 


| Bits|Attr| Reset Value 
d ReservedO 


DDRPHY READ DQ OFFSET CTRL2 CS1 
Address: Operational Base + offset (0x0998) 


| Bit |Attr| Reset Value 


; ReservedO 


DDRPHY_READ DQ _ OFFSET CTRL3_CS1 


Address: Operational Base + offset (0x099C) 
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| Bit |Attr/ResetValue| —“‘COC@eScription — 
Reserved 


DDRPHY_READ DQ OFFSET CTRL4 CS1 
Address: Operational Base + offset (Ox09A0) 


| Bit |Attr|/ResetValue| Ci eescription 


; ReservedO 


DDRPHY READ DQ OFFSET CTRL5 CS1 


Address: Operational Base + offset (Ox09A4 


| Bit_|Attr| Reset Value 
31:0 |RW 


Reserved 
DDRPHY WRITE DQ DLINE DUTY CTRLO 
Address: Operational Base + offset (0x09A8) 


| Bit |Attr| Reset Value 


31:18 0x0000 Reserved 
Reserved 
0x000 


par_duty_wr_p_ds1 
This register control duty of write DQs of data_slice 1. Each ibit 
is able to control 1bit DQ. Example for controling duty. 
par_duty_wr_p_ds1[#] = 0 &par_duty_wr_n_dsi[#] = 0: 
Default 

17:9 |RW par_duty_wr_p_dsi[#] =1°& par_duty_wr_n_dsi[#] = 0: 
Increase HI duration. 
par_duty_wr_p_ds1i[#] = 0 & par_duty_wr_n_ds1[¥#] = 1: 
Decrease HI duration. 
par_duty_wr_p_dsi[#] = 1 & par_duty_wr_n_ds1i[#] = 1: 


Increase 1 fine step delay. 


par’ duty_wr_p_ds0O 
This register control duty of write DQs of data_slice 0. Each ibit 
is able to control 1bit DQ. Example for controling duty. 
par_duty_wr_p_ds1[#] = 0 & par_duty_wr_n_dsi[#] = 0: 
Default 

RW |0x000 par_duty_wr_p_ds1[#] = 1 & par_duty_wr_n_dsi[#] = 0: 
Increase HI duration. 
par_duty_wr_p_ds1[#] = 0 & par_duty_wr_n_dsi[#] = 1: 
Decrease HI duration. 
par_duty_wr_p_ds1[#] = 1 & par_duty_wr_n_dsi[#] = 1: 
Increase 1 fine step delay. 


DDRPHY=WRITE DO DLINE DUTY CTRL1 
Address: Operational Base + offset (OxO9AC 


| Bit_|Attr| Reset Value 


: ReservedO 
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| Bit |Attr|Reset Value| Ci@eescription 


par_duty_wr_n_ds1 
This register control duty of write DQs of data_slice 1. Each ibit 
is able to control 1bit DQ. Example for controling duty. 
par_duty_wr_p_ds1[#] = 0 & par_duty_wr_n_dsi[#] = 0: 
Default 

17:9 |RW |0x000 par_duty_wr_p_ds1[#] = 1 & par_duty_wr_n_dsi[#] = 0: 
Increase HI duration. 
par_duty_wr_p_ds1[#] = 0 & par_duty_wr_n_dsi[#] = 1: 
Decrease HI duration. 
par_duty_wr_p_ds1[#] = 1 & par_duty_wr_n_dsi[#] = 2: 
Increase 1 fine step delay. 


par_duty_wr_n_dsO 
This register control duty of write DQs of data_slice 0. Each tbit 
is able to control 1bit DQ. Example for controling duty: 
par_duty_wr_p_ds1[#] = 0 & par_duty_wr_n_dsi[#] = 0: 
Default 

RW |0x000 par_duty_wr_p_ds1[#] = 1 & par_duty_wr_n,dsipP#] = 0: 
Increase HI duration. 
par_duty_wr_p_ds1i[#] = 0 & par_duty_wr_n)dsi[#] = 1: 
Decrease HI duration. 
par_duty_wr_p_ds1[#] = 1 & par_duty_wr_n_dsi[#] = 1: 
Increase 1 fine step delay. 


DDRPHY READ DQ DLINE DUTY CTRLO 
Address: Operational Base + offset (Ox09B0) 


cee, Reset Value 


joxoo00 «Reserved 


par_duty_rdOp_ dst 
This register control duty of rankO read DQs of data_slice 1. Each 
1bit is able,to control 1bit DQ. Example for controling duty. 
pam duty_rdO_p_dsi[#] = 0 & par_duty_rdO_n_dsi[#] = 0: 
Default 

17:9 |RW |0x000 paraduty_rdO_p_dsi[#] = 1 & par_duty_rdO_n_ds1[#] = 0: 
Increase HI duration. 
par_duty_rdO_p_dsi[#] = 0 & par_duty_rdO_n_ds1[#] = 1: 
Decrease HI duration. 
par_duty_rdO_p_dsi[#] = 1 & par_duty_rdO_n_ds1[#] = 1: 
Increase 1 fine step delay. 
par_duty_rd0O_p_ds0O 
This register control duty of rankO read DQs of data_slice 0. Each 
1bit is able to control 1bit DQ. Example for controling duty. 
par_duty_rdO_p_dsO[#] = 0 & par_duty_rdO_n_dsO[#] = 0: 
Default 

RW |0x000 par_duty_rdO_p_dsO[#] = 1 & par_duty_rdO_n_dsO[#] = 0: 

Increase HI duration. 
par_duty_rdO_p_dsO[#] = 0 & par_duty_rdO_n_dsO[#] = 1: 
Decrease HI duration. 
par_duty_rdO_p_dsO[#] = 1 & par_duty_rdO_n_dsO[#] = 1: 
Increase 1 fine step delay. 


DDRPHY_ READ DQ DLINE DUTY CTRL1 
Address: Operational Base + offset (0x09B4) 
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pusilew owoooo [RSE 


Reserved 


par_duty_rdO_n_dsi 
This register control duty of rankO read DQs of data_slice 1. Each 
1bit is able to control 1bit DQ. Example for controling duty. 
par_duty_rdO_p_dsi[#] = 0 & par_duty_rdO_n_ds1[#] = 0: 
Default 

17:9 |RW |0x000 par_duty_rdO_p_dsi[#] = 1 & par_duty_rdO_n_ds1[#] = 0: 
Increase HI duration. 
par_duty_rdO_p_dsi[#] = 0 & par_duty_rdO_n_ds1[#] =)1: 
Decrease HI duration. 
par_duty_rdO_p_dsi[#] = 1 & par_duty_rdO_n_ds1[#] =11: 
Increase 1 fine step delay. 


par_duty_rdO_n_dsO 
This register control duty of rankO read DQs of data_slice 0. Each 
1bit is able to control 1bit DQ. Example for controling duty. 
par_duty_rdO_p_dsO[#] = 0 & par_duty_rdOxn_dsO[#] = 0: 
Default 

RW |0x000 par_duty_rdO_p_dsO[#] = 1 & par “duty.rdO/n_dsO[#] = 0: 
Increase HI duration. 
par_duty_rdO_p_dsO[#] = 0 & par_duty ordO_n_dsO[#] = 1: 
Decrease HI duration. 
par_duty_rdO_p_dsO[#] = 1°@ par_duty_rdO_n_dsO[#] = 1: 
Increase 1 fine step delay: 


DDRPHY_READ DQ DLINE DUTY CTRL2 
Address: Operational Base + offset (0x09B8) 


sian [ooo ee QO 


joxoooo «Reserved 


precoo re duty=rdi_p_ds1 
This register control duty of rank1 read DQs of data_slice 1. Each 
1bit is ablesto control 1bit DQ. Example for controling duty. 
paraduty_rdi_p_dsi[#] = 0 & par_duty_rdi_n_ds1[#] = 0: 
Default 

17:9 |RW |0x000 par_duty_rd1_p_dsi[#] = 1 & par_duty_rd1_n_ds1[#] = 0: 
Increase HI duration. 
par_duty_rd1_p_dsi[#] = 0 & par_duty_rdi_n_ds1[#] = 1: 
Decrease HI duration. 
par_duty_rd1_p_dsi[#] = 1 & par_duty_rdi_n_ds1[#] = 1: 
Increase 1 fine step delay. 
par_duty_rd1_p_ds0 
This register control duty of rank1 read DQs of data_slice 0. Each 
1bit is able to control 1bit DQ. Example for controling duty. 
par_duty_rd1_p_dsO[#] = 0 & par_duty_rdi_n_dsO[#] = 0: 
Default 

RW |0x000 par_duty_rd1_p_dsO[#] = 1 & par_duty_rdi_n_dsO[#] = 0: 

Increase HI duration. 
par_duty_rd1_p_dsO[#] = 0 & par_duty_rdi_n_dsO[#] = 1: 
Decrease HI duration. 
par_duty_rd1_p_dsO[#] = 1 & par_duty_rdi_n_dsO[#] = 1: 
Increase 1 fine step delay. 


DDRPHY READ DQ DLINE DUTY CTRL3 
Address: Operational Base + offset (OxO9BC) 
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pusilew owoooo [SEN 


Reserved 


par_duty_rd1_n_dsi 
This register control duty of rank1 read DQs of data_slice 1. Each 
1bit is able to control 1bit DQ. Example for controling duty. 
par_duty_rd1_p_dsi[#] = 0 & par_duty_rdi_n_ds1[#] = 0: 
Default 

17:9 |RW |0x000 par_duty_rd1_p_dsi[#] = 1 & par_duty_rd1_n_ds1[#] = 0: 
Increase HI duration. 
par_duty_rd1_p_dsi[#] = 0 & par_duty_rdi_n_ds1[#] =)1: 
Decrease HI duration. 
par_duty_rd1_p_dsi[#] = 1 & par_duty_rdi_n_ds1[#] =11: 
Increase 1 fine step delay. 


par_duty_rd1_n_dsO 
This register control duty of rank1 read DQs of data_slice 0. 
Each 1bit is able to control 1bit DQ. Example/forscontroling duty. 
par_duty_rdi_p_dsO[#] = 0 & par_duty_rdixn_dsO[#] = 0: 
Default 

RW |0x000 par_duty_rd1_p_dsO[#] = 1 & par“duty.rdiLn_dsO[#] = 0: 
Increase HI duration. 
par_duty_rd1_p_dsO[#] = 0 & par_dutyord1_n_dsO[#] = 1: 
Decrease HI duration. 
par_duty_rd1_p_dsO[#] = 1°@ par_duty_rd1i_n_dsO[#] = 1: 
Increase 1 fine step delay: 


DDRPHY_WRITE DQS DLINE DUTY CTRLO 
Address: Operational Base + offset (0x09G0) 


aiadew foo me NJ 


loxoo Reserves QT 
31: 31:26| Rw | x00 eer NF siz 


par_duty@wr_dqs_p_ds1 
This register control duty of write DQS of data_slice 1. Example 
for controling duty. 
paraduty_wr_dqs_p_dsi[#] = 0 & par_duty_wr_dqs_n_ds1[#] = 
0: Default 

RW /|0x0 par_duty_wr_dqs_p_dsi[#] = 1 & par_duty_wr_dqs_n_ds1[#] = 
O» Increase HI duration. 
par_duty_wr_p_dqs_dsi[#] = 0 & par_duty_wr_n_dqs_ds1[#] = 
1: Decrease HI duration. 
par_duty_wr_p_dqs_dsi[#] = 1 & par_duty_wr_n_dqs_ds1[#] = 
1: Increase 1 fine step delay. 


par_duty_wr_dqs_p_ds0O 
This register control duty of write DQS of data_slice 0. Example 
for controling duty. 
par_duty_wr_dqs_p_dsi[#] = 0 & par_duty_wr_dqs_n_ds1i[#] = 
0: Default 

24 RW |0x0 par_duty_wr_dqs_p_dsi[#] = 1 & par_duty_wr_dqs_n_ds1[#] = 
OQ: Increase HI duration. 
par_duty_wr_dqs_p_dsi[#] = 0 & par_duty_wr_dqs_n_ds1[#] = 
1: Decrease HI duration 
par_duty_wr_dqs_p_dsi[#] = 1 & par_duty_wr_dqs_n_ds1[#] = 
1: Increase 1 fine step delay 


Reserved 
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par_duty_wr_dqs_n_ds1 
This register control duty of write DQS of data_slice 1. Each ibit 
is able to control 1bit DQ. Example for controling duty. 
par_duty_wr_dqs_p_dsi[#] = 0 & par_duty_wr_dqs_n_ds1[#] = 
0: Default 

17 RW |0x0 par_duty_wr_dqs_p_dsi[#] = 1 & par_duty_wr_dqs_n_ds1[#] = 
0: Increase HI duration. 
par_duty_wr_dqs_p_dsi[#] = 0 & par_duty_wr_dqs_n_ds1[#] = 
1: Decrease HI duration 
par_duty_wr_dqs_p_dsi[#] = 1 & par_duty_wr_dqs_n_ds1[#] = 
1: Increase 1 fine step delay 
par_duty_wr_dqs_n_ds0O 
This register control duty of write DQS of data_slice.0. Each 1bit 
is able to control 1bit DQ. Example for controling duty: 
par_duty_wr_dqs_p_dsO[#] = 0 & par_duty_wr~-dgqs_n-dsO[#] = 
0: Default 

16 RW {0x0 par_duty_wr_dqs_p_dsO[#] = 1 & par_duty_wr_dqs_n_dsO[¥#] = 
0: Increase HI duration. 
par_duty_wr_dqs_p_dsO[#] = 0 & par_duty_wr_dqs_n_dsO[#] = 
1: Decrease HI duration 
par_duty_wr_dqs_p_dsO[#] =1 & par_duty_wr_dqs_n_dsO[#] = 
1: Increase 1 fine step delay 


: Reserved2 


par_duty_rd_dqs_p_ds1l 
This register control duty, of read DQS of data_slice 1. Example 
for controling duty. MSB is able to control rank1 and LSB is able 
to control rankO. 
par_duty_rd_dqs_p_dsi[#] = 0 & par_duty_rd_dqs_n_dsi[#] = 
0: Default 

Ee OO par_dutyerd_dqs_p_dsi[#] = 1 & par_duty_rd_dqs_n_dsi[#] = 
0: Increase HI duration. 
par_dutysrd dqs_p_dsi[#] = 0 & par_duty_rd_dqs_n_dsi[#] = 
LinDecrease,HI duration 
par_duty_rd_dqs_p_dsi[#] = 1 & par_duty_rd_dqs_n_dsi[#] = 
T:Increase 1 fine step delay 
par_duty_rd_dqs_p_ds0O 
This register control duty of read DQS of data_slice 0. Example 
for controling duty. MSB is able to control rank1 and LSB is able 
to control rankO. 
par_duty_rd_dqs_p_dsO[#] = 0 & par_duty_rd_dqs_n_dsO[#] = 

RW. loxo 0: Default 

par_duty_rd_dqs_p_dsO[#] = 1 & par_duty_rd n_dsO[#] = 
0: Increase HI duration. 
par_duty_rd_dqs_p_dsO[#] = 0 & par_duty_rd n_dsO[#] = 
1: Decrease HI duration. 
par_duty_rd_dqs_p_dsO[#] = 1 & par_duty_rd n_dsO[#] = 
1: Increase 1 fine step delay. 


Reserved3 
— 
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par_duty_rd_dqs_n_ds1 
This register control duty of read DQS of data_slice 0. Example 
for controling duty.MSB is able to control ranki and LSB is able to 
control rankO. 
par_duty_rd_dqs_p_dsi[#] = 0 & par_duty_rd_dqs_n_dsi[#] = 
0: Default 

ag Re OKO par_duty_rd_dqs_p_dsi[#] = 1 & par_duty_rd_dqs_n_dsi[#] = 
0: Increase HI duration. 
par_duty_rd_dqs_p_dsi[#] = 0 & par_duty_rd_dqs_n_ds1i[#] = 
1: Decrease HI duration. 
par_duty_rd_dqs_p_dsi[#] = 1 & par_duty_rd_dqs_n_dsi[#] = 
1: Increase 1 fine step delay. 


par_duty_rd_dqs_n_dsO 
This register control duty of read DQS of data_slice 0..Example 
for controling duty. MSB is able to control ranki‘and LSB is able 
to control rankO. 
par_duty_rd_dqs_p_dsO[#] = 0 & par_duty _rd_dqs_n_dsO[#] = 
0: Default 

oe Re par_duty_rd_dqs_p_dsO[#] = 1 & par_duty_rd_dqs_n_dsO[#] = 
0: Increase HI duration. 
par_duty_rd_dqs_p_dsO[#] =0 & par_duty_rd_dqs_n_dsO[#] = 
1: Decrease HI duration. 
par_duty_rd_dqs_p_dsO[#] = 1 & par_duty_rd_dqs_n_dsO[#] = 
1: Increase 1 fine step delay: 


DDRPHY_DQ SEL CTRLO 
Address: Operational Base + offset (Ox09G4) 


parm [ooo me NJ 


ee eee 


pvco es sel0sdm8_|_rankO_dsO 

This register select delayed output among 5 different delayed 

signal.of rankO DM at read das rising edge in data_sliceO. 

The,selection is able to control the delay of DM rising edge. 
26:24)RW |Ox2 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 

3'd2: Default delay 

3'd3: Default delay + 1 coarse delay. 

3'd4: Default delay + 2 coarse delay. 


par_selO_dq7_l_rankO_dsO 

This register select delayed output among 5 different delayed 

signal of rankO DQ7 at read das rising edge in data_sliceO. 

The selection is able to control the delay of DQ7 rising edge. 
23221)/RW_|Ox2 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 

3'd2: Default delay 

3'd3: Default delay + 1 coarse delay. 

3'd4: Default delay + 2 coarse delay 
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par_selO_dq6_l_rankO_dsO 

This register select delayed output among 5 different delayed 

signal of rankO DQ6 at read dqs rising edge in data_sliceO. 

The selection is able to control the delay of DQ6 rising edge. 
20:18)/RW |Ox2 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 


3'd2: Default delay 
3'd3: Default delay + 1 coarse delay. 
3'd4: Default delay + 2 coarse delay 


par_selO_dq5_l_rankO_dsO 
This register select delayed output among 5 different delayed 
signal of rankO DQ5 at read das rising edge in data_slice0. 
The selection is able to control the delay of DQ5 rising edge. 
17:15)RW : Default delay - 2 coarse delay. 
: Default delay - 1 coarse delay. 
: Default delay 


: Default delay + 1 coarse delay. 
: Default delay + 2 coarse delay. 


par_selO_dq4_l_rankO_dsO 

This register select delayed output among 5 different delayed 

signal of rankO DQ4 at read_.dqs rising edge in data_sliceO. 

The selection is able to controlythe. delay of DQ4 rising edge. 
14:12)/RW 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 


3'd2: Default delay 
3'd3: Default delay +1coarse delay. 
3'd4: Default delay + 2 coarse delay 


par_selO_dq3_|_rankO“dsO 
This register select delayed output among 5 different delayed 
signal of rankO DQ3 at read das rising edge in data_sliceO. 
The selection is able to control the delay of DQ3 rising edge. 
11:9 |RW : Default delay - 2 coarse delay. 
»Default delay - 1 coarse delay. 
: Default delay 


: Default delay + 1 coarse delay. 

: Default delay + 2 coarse delay 
par_selO_dq2_l|_rankO_dsO 
This register select delayed output among 5 different delayed 
signal of rankO DQ2 at read dqs rising edge in data_sliceO. 
The selection is able to control the delay of DQ2 rising edge. 
3'dO: Default delay - 2 coarse delay. 
3'd1: Default delay - 1 coarse delay. 
3'd2: Default delay 
3'd3: Default delay + 1 coarse delay. 


par_selO_dqi_|_rankO_dsO 
This register select delayed output among 5 different delayed 
signal of rankO DQ1 at read dqs rising edge in data_sliceO. 
The selection is able to control the delay of DQ1 rising edge. 
: Default delay - 2 coarse delay. 
: Default delay - 1 coarse delay. 
: Default delay 
: Default delay + 1 coarse delay. 
: Default delay + 2 coarse delay. 
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par_selO_dqQO_l_rankO_dsO 
This register select delayed output among 5 different delayed 
signal of rankO DQO at read das rising edge in data_sliceO. 
The selection is able to control the delay of DQO rising edge. 


3'dO: Default delay - 2 coarse delay. 
3'd1: Default delay - 1 coarse delay. 
3'd2: Default delay 

3'd3: Default delay + 1 coarse delay. 
3'd4: Default delay + 2 coarse delay. 


DDRPHY DQ SEL CTRL1 
Address: Operational Base + offset (0Ox09C8 


| Bit_|Attr| Reset Value 


; ReservedO 
RW 


par_selO_dm8_l_rankO_ds1 

This register select delayed output among 5 different delayed 

signal of rankO DM at read das rising edge in data_slice1. 

The selection is able to control the delay of DM rising edge. 
6:24 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay, 

3'd2: Default delay 

3'd3: Default delay + 1 coarse delay. 


3 
2 
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: Default delay + 2 coarse delay 
par_sel0_dq7_l_rankO_ds1 
This register select delayed output among 5 different delayed 
signal of rankODQ7,at read dqs rising edge in data_slicel. 
The selection is able to control the delay of DQ7 rising edge. 

: Default delay -/2 coarse delay. 

: Default delay - 1 coarse delay. 

: Default delay 

: Default delay + 1 coarse delay. 

Default delay + 2 coarse dela 


paraselO. dq6_|_rankO_dsi 

This register select delayed output among 5 different delayed 

signal of rankO DQ6 at read dqs rising edge in data_slicel. 

The selection is able to control the delay of DQ6 rising edge. 
0x2 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 

3'd2: Default delay 

3'd3: Default delay + 1 coarse delay. 

3'd4: Default delay + 2 coarse delay 


par_selO_dq5_l_rankO_dsi 
This register select delayed output among 5 different delayed 
signal of rankO DQ5 at read dqs rising edge in data_slice1. 
The selection is able to control the delay of DQ5 rising edge. 
: Default delay - 2 coarse delay. 
: Default delay - 1 coarse delay. 
: Default delay 
: Default delay + 1 coarse delay. 
: Default delay + 2 coarse delay 
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par_selO_dq4_l_rankO_dsi 

This register select delayed output among 5 different delayed 

signal of rankO DQ4 at read dqs rising edge in data_slicel. 

The selection is able to control the delay of DQ4 rising edge. 
14:12;/RW |Ox2 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 


3'd2: Default delay 
3'd3: Default delay + 1 coarse delay. 
3'd4: Default delay + 2 coarse delay 
par_selO_dq3_l_rankO_dsi 
This register select delayed output among 5 different delayed 
signal of rankO DQ3 at read das rising edge in data_slice3. 
The selection is able to control the delay of DQ3 rising edge. 

: Default delay - 2 coarse delay. 

: Default delay - 1 coarse delay. 

: Default delay 

: Default delay + 1 coarse delay. 

: Default delay + 2 coarse delay. 
par_selO_dq2_l_rankO_dsi 
This register select delayed output among 5 different delayed 
signal of rankO DQ2 at read dqs rising edge in data_slice2. 
The selection is able to controlthe.delay of DQ2 rising edge. 
3'dO: Default delay - 2 coarse delay. 
3'd1: Default delay - 1 coarse delay. 
3'd2: Default delay 
3'd3: Default delay + f°coarse delay. 
3'd4: Default delay + 2 coarse delay 
par_selO_dqi/|_rankO“dsi 
This register select delayed output among 5 different delayed 
signal of rankO DQ?@ at read dqs rising edge in data_slice1. 
The selection is able to control the delay of DQ1 rising edge. 

: Default delay - 2 coarse delay. 

»Default delay - 1 coarse delay. 

: Default delay 

: Default delay + 1 coarse delay. 

: Default delay + 2 coarse delay 
par_selO_dqO_l_rankO_dsi 
This register select delayed output among 5 different delayed 
signal of rankO DQO at read dqs rising edge in data_slice1. 
The selection is able to control the delay of DQO rising edge. 

: Default delay - 2 coarse delay. 

: Default delay - 1 coarse delay. 

: Default delay 

: Default delay + 1 coarse delay. 

: Default delay + 2 coarse dela 


DDRPHY_DQ SEL CTRL2 
Address: Operational Base + offset (Ox09CC) 


| Bit _|Attr| Reset Value 


; ReservedO 
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par_selO_dm8_h_rankO_dsO 

This register select delayed output among 5 different delayed 

signal of rankO DM at read das falling edge in data_sliceO. 

The selection is able to control the delay of DM rising edge. 
26:24|RW |Ox2 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 


3'd2: Default delay 
3'd3: Default delay + 1 coarse delay. 
3'd4: Default delay + 2 coarse delay 


par_selO_dq7_h_rankO_dsO 
This register select delayed output among 5 different delayed 
signal of rankO DQ7 at read das falling edge in data_sliced. 
The selection is able to control the delay of DQ7 rising edge. 
23:21})RW : Default delay - 2 coarse delay. 
: Default delay - 1 coarse delay. 
: Default delay 


: Default delay + 1 coarse delay. 
: Default delay + 2 coarse delay. 
a 
a 
or 
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par_selO_dq6_h_rankO_dsO 

This register select delayed output among 5 different delayed 
signal of rankO DQ6 at _ read_.dqs falling edge in data_sliceO. 
The selection is able to controlythe.delay of DQ6 rising edge. 
3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 

3'd2: Default delay 

3'd3: Default delay + f°coarse delay. 

3'd4: Default delay + 2 coarse delay 
par_selO_dq5,h_rankO™ds0O 

This register select delayed output among 5 different delayed 
signal of rankO DQ5 at read das falling edge in data_sliceO. 
The selection is able to control the delay of DQ5 rising edge. 


Ox2 Default delay - 2 coarse delay. 
»Default delay - 1 coarse delay. 
: Default delay 
: Default delay + 1 coarse delay. 
: Default delay + 2 coarse delay. 


par_selO_dq4_h_rankO_dsO 

This register select delayed output among 5 different delayed 
signal of rankO DQ4 at read das falling edge in data_sliceO. 

The selection is able to control the delay of DQ4 rising edge. 

3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 

3'd2: Default delay 

3'd3: Default delay + 1 coarse delay. 


par_selO_dq3_h_rankO_dsO 
This register select delayed output among 5 different delayed 
signal of rankO DQ3 at read das falling edge in data_sliceO. 
The selection is able to control the delay of DQ3 rising edge. 
: Default delay - 2 coarse delay. 
: Default delay - 1 coarse delay. 
: Default delay 
: Default delay + 1 coarse delay. 
: Default delay + 2 coarse delay. 
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par_selO_dq2_h_rankO_dsO 

This register select delayed output among 5 different delayed 

signal of rankO DQ2 at read das falling edge in data_sliceO. 

The selection is able to control the delay of DQ2 rising edge. 
RW |0x2 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 

3'd2: Default delay 

3'd3: Default delay + 1 coarse delay. 

3'd4: Default delay + 2 coarse delay. 


par_selO_dqi_h_rankO_dsO 

This register select delayed output among 5 different delayed 

signal of rankO DQ1 at read das falling edge in data_sliceO: 

The selection is able to control the delay of DQ1 rising edge. 
5:3. |RW |0x2 3'dO: Default delay - 2 coarse delay. 

3'd1: Default delay - 1 coarse delay. 

3'd2: Default delay 

3'd3: Default delay + 1 coarse delay. 

3'd4: Default delay + 2 coarse delay. 


read‘dqs falling»edge in data_sliceO 


Default delay - 2 coarse delay 
Default delay - 1 coarse delay 
Default delay 

Default delay +1 coarse delay. 


par_selO_dqO_h_rankO_dsO 

This register select delayed output among 5 different delayed 

signal of rankO DQO at _sliced. 

The selection is able to controlythe.delay of DQO rising edge. 
2:0 |RW |0x2 3'dO: - : 

3'd1: - ‘ 

3'd2: 

3'd3: : 

3'd4: Default delay + 2 coarse delay. 


DDRPHY DQ SEL CTRL3 


Address: Operational Base + offset (Ox09D0) 


Peer Reset Value 


ReservedO 


parasel0. dm8_h_rankO_ds1 

This register select delayed output among 5 different delayed 

signal of rankO DM at read dqs falling edge in data_slice1. 

The selection is able to control the delay of DM rising edge. 
26:24)RW |Ox2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay 


par_selO_dq7_h_rankO_ds1 

This register select delayed output among 5 different delayed 

signal of rankO DQ7 at read das falling edge in data_slicel. 

The selection is able to control the delay of DQ7 rising edge. 
23:21/RW |Ox2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay. 
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par_selO_dq6_h_rankO_ds1 

This register select delayed output among 5 different delayed 

signal of rankO DQ6 at read das falling edge in data_slice1. 

The selection is able to control the delay of DQ6 rising edge. 
20:18)/RW |Ox2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 


3'd2 : default delay 
3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay 


par_selO_dq5_h_rankO_ds1 

This register select delayed output among 5 different delayed 

signal of rankO DQ5 at read das falling edge in data_slice1,; 

The selection is able to control the delay of DQ5 rising edge. 
17:15/RW 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 


3'd2 : default delay 
3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse dela 


par_selO_dq4_h_rankO_ds1 

This register select delayed output among 5 different delayed 

signal of rankO DQ4 at read das falling edge in data_slicel. 

The selection is able to controlythe. delay of DQ4 rising edge. 
14:12/RW 3'dO : default delay - 2 coarse delay: 

3'd1 : default delay - 1 coarse delay. 


3'd2 : default delay 
3'd3 : default delay + 1\coarse delay. 
3'd4 : default delay + 2 coarse delay 


par_sel0_dq3_h_rankO™ds1i 

This register select delayed output among 5 different delayed 

signal of rankO DQ3 at read das falling edge in data_slice1. 

The selection is able to control the delay of DQ3 rising edge. 
11:9 |RW 3'dO : default delay - 2 coarse delay. 

3'd1;, default delay - 1 coarse delay. 


3'd2 : default delay 

3'd3 »default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay 
par_selO_dq2_h_rankO_ds1 

This register select delayed output among 5 different delayed 
signal of rankO DQ2 at read das falling edge in data_slice1. 
The selection is able to control the delay of DQ2 rising edge. 
3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 


par_selO_dqi_h_rankO_ds1 
This register select delayed output among 5 different delayed 
signal of rankO DQ1 at read das falling edge in data_slice1. 
The selection is able to control the delay of DQ1 rising edge. 
: default delay - 2 coarse delay. 
: default delay - 1 coarse delay. 
: default delay 
: default delay + 1 coarse delay. 
: default delay + 2 coarse delay 
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par_selO_dqO_h_rankO_ds1 
This register select delayed output among 5 different delayed 
signal of rankO DQO at read das falling edge in data_slice1l. 
The selection is able to control the delay of DQO rising edge. 


3'dO : default delay - 2 coarse delay. 
3'd1 : default delay - 1 coarse delay. 
3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay. 


DDRPHY DQ SEL CTRL4 
Address: Operational Base + offset (Ox09D4 


| Bit_|Attr| Reset Value 


; ReservedO 
RW 


par_selO_dm8_l|_rank1_dsO 

This register select delayed output among 5 different delayed 

signal of ranki DM at read das rising edge in data_sliceO. 

The selection is able to control the delay.of DM rising edge. 
6:24 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarsedelay. 


3 
2 
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3'd4 : default delay + 2 coarse delay 
par_selO_dq7_|_rank1_ds0 

This register select delayed output among 5 different delayed 
signal of rankiDQ/7,at read dqs rising edge in data_sliceO. 
The selection is able to control the delay of DQ7 rising edge. 
3'dO : default delay = 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 » default delay + 2 coarse delay. 


paraselO. dq6_|_rank1_dsO 

This register select delayed output among 5 different delayed 

signal of ranki DQ6 at read dqs rising edge in data_sliceO. 

The selection is able to control the delay of DQ6 rising edge. 
0x2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay. 


par_selO_dq5_l_rank1_dsO 
This register select delayed output among 5 different delayed 
signal of ranki DQ5 at read dqs rising edge in data_sliceO. 
The selection is able to control the delay of DQ5 rising edge. 
: default delay - 2 coarse delay. 
: default delay - 1 coarse delay. 
: default delay 
: default delay + 1 coarse delay. 
: default delay + 2 coarse delay. 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Cé@eescription 


par_selO_dq4_l_rank1_ds0O 

This register select delayed output among 5 different delayed 

signal of ranki DQ4 at read dqs rising edge in data_sliceO. 

The selection is able to control the delay of DQ4 rising edge. 
14:12/RW |0x2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 


3'd2 : default delay 
3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay. 
par_selO_dq3_l_rank1_dsO 
This register select delayed output among 5 different delayed 
signal of ranki DQ3 at read dqs rising edge in data_slice0. 
The selection is able to control the delay of DQ3 rising edge. 
3'dO : default delay - 2 coarse delay. 
3'd1 : default delay - 1 coarse delay. 
3'd2 : default delay 
3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse dela 
par_selO_dq2_|_rank1_dsO 
This register select delayed output among 5 different delayed 
signal of ranki DQ2 at read dqs rising edge in data_sliceO. 
The selection is able to controlythe.delay of DQ2 rising edge. 
3'dO : default delay - 2 coarse delay: 
3'd1 : default delay - 1 coarse delay. 
3'd2 : default delay 
3'd3 : default delay + 1\coarse delay. 
3'd4 : default delay + 2 coarse delay 
par_selO_dqis|_rank1“dsO 
This register select delayed output among 5 different delayed 
signal of ranki DQ? at read dqs rising edge in data_sliceO. 
The selection is able to control the delay of DQ1 rising edge. 
3'dO : default delay - 2 coarse delay. 
3'd1«;, default delay - 1 coarse delay. 
3'd2 : default delay 
3'd3 »default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay. 
par_selO_dqQO_l_rank1_ds0O 
This register select delayed output among 5 different delayed 
signal of ranki DQO at read dqs rising edge in data_sliceO. 
The selection is able to control the delay of DQO rising edge. 
: default delay - 2 coarse delay. 
: default delay - 1 coarse delay. 
: default delay 
: default delay + 1 coarse delay. 
: default delay + 2 coarse delay. 


DDRPHY_DQ SEL CTRL5 
Address: Operational Base + offset (Ox09D8) 


| Bit _|Attr| Reset Value 


; ReservedO 
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| Bit |Attr|ResetValue| ss Ci@eescription 


par_selO_dm8_l_rank1_ds1 

This register select delayed output among 5 different delayed 

signal of rank1 DM at read das rising edge in data_slice1. 

The selection is able to control the delay of DM rising edge. 
26:24|RW |Ox2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 


3'd2 : default delay 
3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay. 


par_selO_dq7_l_ranki_dsi 

This register select delayed output among 5 different delayed 

signal of ranki DQ7 at read das rising edge in data_sliceb. 

The selection is able to control the delay of DQ7 rising edge. 
23:21/RW 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 


3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse dela 

a 

a 

or 
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par_selO_dq6_l_ranki_dsi 

This register select delayed output among 5 different delayed 
signal of rank1 DQ6 at read_.dqs rising edge in data_slicel. 
The selection is able to controlythe. delay of DQ6 rising edge. 
3'dO : default delay - 2 coarse delay: 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1%coarse delay. 

3'd4 : default delay + 2 coarse delay 
par_selO_dq5/|_ranki“dsi 

This register select delayed output among 5 different delayed 
signal of rank1 DQ5 at read dqs rising edge in data_slice1. 
The selection is able to control the delay of DQ5 rising edge. 


Ox2 3'dO : default delay - 2 coarse delay. 
3'd1«;, default delay - 1 coarse delay. 
3'd2 : default delay 
3'd3 »default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay 


par_selO_dq4_l_ranki_dsi 

This register select delayed output among 5 different delayed 
signal of rank1 DQ4 at read dqs rising edge in data_slicel. 
The selection is able to control the delay of DQ4 rising edge. 
3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 


par_selO_dq3_l_ranki_dsi 
This register select delayed output among 5 different delayed 
signal of rank1 DQ3 at read dqs rising edge in data_slice1. 
The selection is able to control the delay of DQ3 rising edge. 
: default delay - 2 coarse delay. 
: default delay - 1 coarse delay. 
: default delay 
: default delay + 1 coarse delay. 
: default delay + 2 coarse delay 
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| Bit |Attr|ResetValue| Cé@eescription 


par_selO_dq2_l_ranki_dsi 

This register select delayed output among 5 different delayed 

signal of rank1 DQ2 at read dqs rising edge in data_slice1. 

The selection is able to control the delay of DQ2 rising edge. 

RW |0x2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay 

par_selO_dqi_l_ranki_dsi 

This register select delayed output among 5 different delayed 

signal of rank1 DQ1 at read dqs rising edge in data_slice1. 

The selection is able to control the delay of DQ1 rising edge. 
5:3. |RW |0x2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay. 

par_selO_dqO_l_ranki_dsi 

This register select delayed output among 5 different delayed 

signal of ranki DQO at read dqs.rising edge in data_slice1. 

The selection is able to controlythe. delay of DQO rising edge. 
2:0 |RW |Ox2 3'dO : default delay - 2 coarse delay: 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1%coarse delay. 

3'd4 : default delay + 2 coarse delay. 


DDRPHY DQ SEL CTRL6 
Address: Operational Base + offset (Ox09DC) 


Peer Reset Value 


ReservedO 


parasel0. dm8_h_ranki_dsO 

This register select delayed output among 5 different delayed 

signal of rank1 DM at read das falling edge in data_slice0. 

The selection is able to control the delay of DM rising edge. 
26:24)RW |Ox2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay 


par_selO_dq7_h_rank1_ds0O 

This register select delayed output among 5 different delayed 

signal of ranki DQ7 at read das falling edge in data_sliceO. 

The selection is able to control the delay of DQ7 rising edge. 
23:21/RW |Ox2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay 
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| Bit |Attr|ResetValue| Ci@eescription 


par_selO_dq6_h_rank1_ds0O 

This register select delayed output among 5 different delayed 

signal of ranki DQ6 at _ read das falling edge in data_sliceO. 

The selection is able to control the delay of DQ6 rising edge. 
20:18)/RW |Ox2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 


3'd2 : default delay 
3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay. 


par_selO_dq5_h_rank1_ds0O 

This register select delayed output among 5 different delayed 

signal of ranki DQ5 at read das falling edge in data_sliceO: 

The selection is able to control the delay of DQ5 rising edge. 
17:15/RW 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 


3'd2 : default delay 
3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse dela 


par_selO_dq4_h_rank1_ds0O 

This register select delayed output among 5 different delayed 

signal of ranki DQ4 at read_.dqs falling edge in data_sliceO. 

The selection is able to controlythe. delay of DQ4 rising edge. 
14:12/RW 3'dO : default delay - 2 coarse delay: 

3'd1 : default delay - 1 coarse delay. 


3'd2 : default delay 
3'd3 : default delay + 1\coarse delay. 
3'd4 : default delay + 2 coarse delay 


par_selO_dq3_h_ranki=ds0O 

This register select delayed output among 5 different delayed 

signal of ranki DQ3 at read das falling edge in data_sliceO. 

The selection is able to control the delay of DQ3 rising edge. 
11:9 |RW 3'dO : default delay - 2 coarse delay. 

3'd1«;, default delay - 1 coarse delay. 


3'd2 : default delay 

3'd3 »default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay. 
par_selO_dq2_h_rank1_ds0O 

This register select delayed output among 5 different delayed 
signal of ranki DQ2 at read das falling edge in data_sliceO. 
The selection is able to control the delay of DQ2 rising edge. 
3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 


par_selO_dqi_h_rank1_ds0O 
This register select delayed output among 5 different delayed 
signal of ranki DQ1 at read das falling edge in data_sliceO. 
The selection is able to control the delay of DQ1 rising edge. 
: default delay - 2 coarse delay. 
: default delay - 1 coarse delay. 
: default delay 
: default delay + 1 coarse delay. 
: default delay + 2 coarse delay 
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| Bit |Attr[ResetValue| ss ——C—C—t—C~‘“C*C‘~éi scription 
par_selO_dqO_h_rank1_ds0O 
This register select delayed output among 5 different delayed 
signal of rankl DQO at read das falling edge in data_sliceO. 
The selection is able to control the delay of DQO rising edge. 


3'dO : default delay - 2 coarse delay. 
3'd1 : default delay - 1 coarse delay. 
3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay. 


DDRPHY DQ SEL CTRL7 
Address: Operational Base + offset (OxO9E0 


| Bit_|Attr| Reset Value 


; ReservedO 
RW 


par_selO_dm8_h_ranki_dsi 

This register select delayed output among 5 different delayed 

signal of rank1 DM at read dqs falling edge in data_slice1. 

The selection is able to control the delay of DM rising edge. 
6:24 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse‘delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarsedelay. 


3 
2 
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3'd4 : default delay + 2 coarse delay. 
par_sel0O_dq7_h_ranki_dsi 

This register select delayed output among 5 different delayed 
signal of rank1~ DQ7,at read das falling edge in data_slicel. 
The selection is able to control the delay of DQ7 rising edge. 
3'dO : default delay = 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 » default delay + 2 coarse delay. 


paraselO. dq6_h_ranki_dsi 

This register select delayed output among 5 different delayed 

signal of rank1 DQ6 at read das falling edge in data_slicel. 

The selection is able to control the delay of DQ6 rising edge. 
0x2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 

3'd2 : default delay 

3'd3 : default delay + 1 coarse delay. 

3'd4 : default delay + 2 coarse delay. 


par_selO_dq5_h_rank1_ds1 
This register select delayed output among 5 different delayed 
signal of rank1 DQ5 at read das falling edge in data_slice1. 
The selection is able to control the delay of DQ5 rising edge. 
: default delay - 2 coarse delay. 
: default delay - 1 coarse delay. 
: default delay 
: default delay + 1 coarse delay. 
: default delay + 2 coarse delay 
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| Bit |Attr|ResetValue| Ci eescription 


par_selO_dq4_h_rank1_ds1 

This register select delayed output among 5 different delayed 

signal of rank1 DQ4 at read das falling edge in data_slice1. 

The selection is able to control the delay of DQ4 rising edge. 
14:12/RW |0x2 3'dO : default delay - 2 coarse delay. 

3'd1 : default delay - 1 coarse delay. 


3'd2 : default delay 
3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay 
par_selO_dq3_h_rank1_ds1 
This register select delayed output among 5 different delayed 
signal of rank1 DQ3 at read das falling edge in data_slicel,; 
The selection is able to control the delay of DQ3 rising edge. 
3'dO : default delay - 2 coarse delay. 
3'd1 : default delay - 1 coarse delay. 
3'd2 : default delay 
3'd3 : default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse dela 
par_selO_dq2_h_rank1_ds1 
This register select delayed output among 5 different delayed 
signal of rank1 DQ2 at read dqs falling edge in data_slice1. 
The selection is able to controlythe.delay of DQ2 rising edge. 
3'dO : default delay - 2 coarse delay: 
3'd1 : default delay - 1 coarse delay. 
3'd2 : default delay 
3'd3 : default delay + 1\coarse delay. 
3'd4 : default delay + 2 coarse delay. 
par_selO_dqi_h_rankiwdsi 
This register select delayed output among 5 different delayed 
signal of rank1 DQ?@ at read das falling edge in data_slice1. 
The selection is able to control the delay of DQ1 rising edge. 
3'dO : default delay - 2 coarse delay. 
3'd1«;, default delay - 1 coarse delay. 
3'd2 : default delay 
3'd3 »default delay + 1 coarse delay. 
3'd4 : default delay + 2 coarse delay. 
par_selO_dqO_h_rank1_ds1 
This register select delayed output among 5 different delayed 
signal of rank1 DQO at read das falling edge in data_slicel. 
The selection is able to control the delay of DQO rising edge. 
: default delay - 2 coarse delay. 
: default delay - 1 coarse delay. 
: default delay 
: default delay + 1 coarse delay. 
: default delay + 2 coarse delay. 


DDRPHY_CK_ DLINE DUTY CTRLO 
Address: Operational Base + offset (Ox09E4) 


Reset Value 


ReservedO 


par_duty_ck_n 


controls par_duty_wr_n of ctrl_slice 
par_duty_ck_p 
controls par_duty_wr_p of ctrl_Sclie 
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DDRPHY_IO DUTY CTRLO 
Address: Operational Base + offset (Ox09E8) 


| Bit |Attr|ResetValue| = Ciescription 

aise fects eres dae _ctrip[2:0] under PHYIO_SLICE 

one ect cer under PHYIO_SLICE 

reer ie _ctrip under PHYIO_SLICE 

one idee ale _ctrip under PHYIO_SLICE 

fie few [os ecinots i das-auty cguhaeh eno suce 
It controls io_dq2_duty_ctrlpyunder PHYTO SLICE 


DDRPHY IO DUTY CTRL1 
Address: Operational Base + offset (OxO9EC 


| Bit [Attr|ResetValue| ss si escription — Cd 
; ReservedO 
29:27 Ox5 duty. dqs, io_cntp_dsi 


It_controls io_dgs_duty_ctrlp[5:3] under PHYIO_ SLICE 
26:24/RW loxs dutysdms_io_cntp_dsi 
: It,controls io_dmi_duty_ctrlp under PHYIO_SLICE 
: duty_dq7_io_cntp_ds1 
eo:et It controls io_dgi5_duty_ctrlp under PHYIO_SLICE 
: duty_dq6_io_cntp_ds1 
20S It controls io_dqi4_duty_ctrlp under PHYIO_SLICE 
duty_dq5_io_cntp_ds1 
It controls io_dgi3_duty_ctrlp under PHYIO_SLICE 


Ox duty_dq4_io_cntp_ds1 
It controls io_dqi2_duty_ctrlp under PHYIO_SLICE 


duty_dq3_io_cntp_ds1 
It controls io_dgii_duty_ctrlp under PHYIO_SLICE 


Rw |lox5 duty_dq2_io_cntp_ds1 
It controls io_dgiO_duty_ctrlp under PHYIO_SLICE 
duty_dqi_io_cntp_ds1 

It controls io_dq9_duty_ctrlp under PHYIO_SLICE 
duty_dq0O_io_cntp_ds1 

It controls io_dq8_duty_ctrlp under PHYIO_SLICE 


DDRPHY_IO DUTY CTRL2 
Address: Operational Base + offset (Ox09FO) 


17:15 
14:12 
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| Bit |Attr|ResetValue| ss Ciescription 
Gc oreSis (oan ay ete under PHYIO_SLICE 
ee aaa: nee _ctrin under PHYIO_SLICE 


duty_dq7_io_cntn_dsO 
RW fox3 It controls io_dq7_duty_ctrin under PHYIO_SLICE 


0x3 duty_dq6_io_cntn_dsO 
It controls io_dq6_duty_ctrin under PHYIO_ SLICE 


0x3 duty_dq5_io_cntn_dsO 
It controls io_dg5_duty_ctrin under PHYIO_SLICE 


duty_dq4_io_cntn_dsO 
It controls io_dq4_duty_ctrin under PHYIO_ SLICE 


0x3 duty_dq3_io_cntn_dsO 

It controls io_dq3_duty_ctrin under PHYIO_SLICE 
0x3 duty_dq2_io_cntn_dsO 
It controls io_dq2_duty_ctrin under, PHYIO,z SLICE 


It controls io_dqi_duty_ctrln under PHYIO_SLICE 
It controls io_dqO_duty_ctrilnvunder. PHYIO_SLICE 


DDRPHY IO DUTY CTRL3 
Address: Operational Base + offset (Ox09F4) 


Attr| Reset Value 


ReservedO 
duty_dqs_io_cntn_ds1 


It controls io_dqs_duty_ctrin[4:3] under PHYIO_SLICE 


ss for 


31 


duty_dm8_io_cntn_ds1 
It controls io dmi_duty_ctrin under PHYIO_ SLICE 


duty_dq7_io_cntn_ds1 
It controls io_dqi5_duty_ctrin under PHYIO_ SLICE 
duty_dq6_io_cntn_ds1 
It,controls io_dgi4_ duty_ctrin under PHYIO_SLICE 
duty_dq5_io_cntn_ds1 
It controls io_dgi3_duty_ctrin under PHYIO_SLICE 


duty_dq4_io_cntn_ds1 
It controls io_dqi2_duty_ctrin under PHYIO_ SLICE 


x3 
x3 
x3 
x3 
x3 duty_dq3_io_cntn_ds1 
It controls io_dgii_duty_ctrin under PHYIO_SLICE 
x3 
x3 
x3 


:29 
27 
24 
21 
18 
15 
12 

19 


28 
26 
23 
20 
17 
14 
11 


duty_dq2_io_cntn_ds1 
It controls io_dqiO_duty_ctrin under PHYIO_ SLICE 


. duty_dqi_io_cntn_ds1 

: It controls io_dq9_duty_ctrin under PHYIO_SLICE 
: aw lo duty_dq0O_io_cntn_ds1 

, It controls io_dq8_duty_ctrin under PHYIO_SLICE 
DDRPHY IO DUTY CTRL4 


Address: Operational Base + offset (OxO09F8) 


| Bit |Attr| Reset Value 


; ReservedO 
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| Bit |Attr/ResetValue| Ci escription 
iF Ri 6x0. ctrl_en[1] under PHYIO_ SLICE 
es Sera ctrl_en[15] under PHYIO_ SLICE 


RW |0x0 duty_dq6_io_en_ds1 
It controls io_dq_duty_ctrl_en[14] under PHYIO_SLICE 


duty_dq5_io_en_ds1 
It controls io _dq_duty_ctrl_en[13] under PHYIO_ SLICE 
duty_dq4_io_en_ds1 
It controls io_dq_duty_ctrl_en[12] under PHYIO_SLICE 
duty_dq3_io_en_ds1 
It controls io_dq_duty_ctrl_en[11] under PHYIO)SLICE 


12 duty_dq2_io_en_ds1 
It controls io_dq_duty_ctrl_en[10] under PHYIO SLICE 

11 duty_dqi_io_en_ds1 
It controls io_dgq_duty_ctrl_en[9] under PHYIO SLICE 

10 duty_dqO_io_en_ds1 
It controls io_dgq_duty_ctrl_en[8] under,PHYIO_SLICE 
duty_dqs_io_en_dsO 
It controls io_dqs_duty_ctrl_en[O] under PHYIO_ SLICE 
duty_dm8_io_en_dsO 
It controls io_dm_duty_ctrl_en[0] under PHYIO_SLICE 


duty_dq7_io_en_ds0O 
It controls io_dg_duty_ctrl_en[7] under PHYIO_SLICE 
duty_dq6_io_en_dsO 
It controls io dq duty, ctrl_en[6] under PHYIO_SLICE 
duty_dq5_io_enadsO 


It controls io_dq_duty_ctrl_en[5] under PHYIO_SLICE 
duty_dq4_io, en_dsO 
It controls io_dg_duty_ctrl_en[4] under PHYIO_SLICE 
duty_dq3_io_en_dsO 


It controls io_dq_duty_ctrl_en[3] under PHYIO_SLICE 
duty_dq2_io_en_ds0O 
It,controls io_dg_duty_ctrl_en[2] under PHYIO_SLICE 
duty_dqi_io_en_dsO 


It controls io_dq_duty_ctrl_en[1] under PHYIO_SLICE 
duty_dq0O_io_en_dsO 
It controls io _dq_duty_ctrl_en[O] under PHYIO_SLICE 


DDRPHY IO DUTY _CTRLS 
Address: Operational Base + offset (OxO9FC) 


[Attr|ResetValue| Ciescription 


; ReservedO 
piel 0x000 Bacenved 


duty_wck_io_en_ds1 
It controls io_wck_duty_ctrl_en BYTE1 under PHYIO_SLICE 


It controls io_wck_duty_ctrin BYTE1 under PHYIO_SLICE 
It controls io_wck_duty_ctrlp BYTE1 under PHYIO_SLICE 
It controls io_wck_duty_ctrl_en BYTEO under PHYIO_SLICE 
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| Bit |Attr/ResetValue| Ci escription 
12:10/RW [oxo Sen eee a _ctrin BYTEO under PHYIO_SLICE 
6 |rwfoxo ten duty_ctrl_en under PHYIO_ SLICE 


Reserved1 
\ duty_ck_io_cntn 
It controls io_ck_duty_ctrin under PHYIO_SLICE 
: duty_ck_io_cntp 
It controls io_ck_duty_ctrlp under PHYIO_SLICE 


DDRPHY DVFSO CON6 
Address: Operational Base + offset (OxOA00 


Pere Reset Value 


ReservedO 


dvfsO_zq_ck_dds 
Driver pull-down strength control for CK,pad. It controls 
io_zq_ck_dds in dvfs mode 0 One of the following settings is 
recommended instead of 3'hOx 
aa 3'b100: 48 ohm impedance.output driver 
3'b101: 40 ohm impedance output driver 
3'b110: 34 ohm impedance output driver 
3'b111: 30 ohm impedance output driver 


dvfsO_zq_ck_pdds 
18:16;RW |0x7 Driver pull-up strength control for CK pad. It controls 
io_zq_ck_pdds in dvfs mode 0 
. Reserved1 


dvfsO_zq_ds1_ibias_ctrl 
13:12}RW |0x0 impcnt bias current control for DS1. controls 
_ ds ibias_ctrl[3:2] under PHYIO_SLICE in dvfs mode 0 


dvfsO zq_dsO_ibias_ctrl 
11:10;RW |0x0 impcnt bias current control for DSO. controls 
io_zq_ds_ibias_ctrl[3:2] under PHYIO_SLICE in dvfs mode 0 
dvfsO_zq_mode_ibias_ctrl 
RW |0x0O impcnt bias current control for CS. controls 
io_zq_mode_ibias_ctrl under PHYIO_SLICE in dvfs mode 0 
3 dvfsO_dsi_testircv 
controls io_dqsi_testircv under PHYIO_SLICE in dvfs mode 0 
P dvfsO_dsO_testircv 
controls io_dqsO_testircv under PHYIO_SLICE in dvfs mode 0 


DDRPHY DVFS1 CON6 
Address: Operational Base + offset (OxOA04 


| Bit |Attr| Reset Value, 


po Ceseription 
; ReservedO 
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| Bit |Attr|ResetValue| Ci@eescription 


dvfsi_zq_ck_dds 
Driver pull-down strength control for CK pad. It controls 
io_zq_ck_dds in dvfs mode 1. One of the following settings is 
recommended instead of 3'h0. 
read idl cic 3'b100 : 48 ohm Impedance output driver 
3'b101 : 40 ohm Impedance output driver 
3'b110 : 34 ohm Impedance output driver 
3'b111 : 30 ohm Impedance output driver 


dvfsi_zq_ck_pdds 
18:16;RW |0x7 Driver pull-up strength control for CK pad. It controls 
io_zq_ck_pdds in dvfs mode 1 
. Reserved1 


ssidhw joo fine zq_dsi_ibias_ctrl 

13:12}RW |0x0 impcnt bias current control for DS1. controls 
io_zq_ds_ibias_ctrl[3:2] under PHYIO_SLICE/sin dvfs'mode 1 

pactlew foo inp zq_ds_ibias_ctrl 

11:10;RW |0x0 impcnt bias current control for DSO. controls 
io_zq_ds_ibias_ctrl[3:2] under PHYIO_SkICE/in dvfs mode 1 

pe frw joo fine zq_mode_ibias_ctrl 

RW {0x0 impcnt bias current control for CS. controls 

io_zq_mode_ibias_ctrl under PHYIO_ SLICE in dvfs mode 1 
dvfs1_dsi_testircv 
dvfs1_ds0O_testircv 


DDRPHY DQOENDESKEWCODEO 
Address: Operational Base + offset (Ox0A08) 


| Bit |Attr/Reset Value| Ci eescription = 


dqoendeskewcode_dm_ds0O 

DMO.OEN offset control. It controls io_dm_en[1i] under 
PHYIO” SLICE. The amount of delay is 
dqoendeskewcode_dm_dsO*1tFS. 
dqoendeskewcode_dq7_ds0O 

DQ7 OEN offset control. It controls io_dq_en[7] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq/7_dsO*1tFS. 
dqoendeskewcode_dq6_ds0O 

DQ6 OEN offset control. It controls io_dq_en[6] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq6_dsO*1tFS. 
dqoendeskewcode_dq5_ds0 

DQ5 OEN offset control. It controls io_dg_en[5] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq5_dsO*1tFS. 
dqoendeskewcode_dq4_ds0O 

DQ4 OEN offset control. It controls io_dq_en[4] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq4_dsO*1tFS. 
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| Bit |Attr[ResetValue| —— ——C“iti—“C;C*C~Ci escrito 
dqoendeskewcode_dq3_ds0 
DQ3 OEN offset control. It controls io_dg_en[3] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq3_dsO*1tFS. 
dqoendeskewcode_dq2_ds0O 
DQ2 OEN offset control. It controls io_dq_en[2] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq2_dsO*1tFS. 
dqoendeskewcode_dq1_ds0 
DQi1 OEN offset control. It controls io_dq_en[1] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dqi_dsO*1tFS. 
dqoendeskewcode_dq0O_ds0O 
DQO OEN offset control. It controls io_dq_en[O}sunder 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dqO_dsO*1tFS. 


DDRPHY DQOENDESKEWCODE1 
Address: Operational Base + offset (OxOAO0C) 


dqoendeskewcode_dm_ds1 

DM1 OEN offset control. It controls io_dm_en[1i] under 
PHYIO_SLICE. The amount,of delay is 
dqoendeskewcode_dm_dsi*1tFS. 
dqoendeskewcode_dq7_dsi 

DQ1i5 OEN offset control. It controls io_dq_en[15] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq7_dsi*1tFS. 
dqoendeskewcode_dq6_dsi 

DQ14 OEN offset control. It controls io_dq_en[14] under 
PHYIO. SLICE. The amount of delay is 
dqoendeskewcode_dq6_dsi*1tFS. 
dqoendeskewcode_dq5_dsi 

DQi3 OEN offset control. It controls io_dq_en[13] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq5_dsi*1tFS. 
dqoendeskewcode_dq4_ds1i 

DQi2 OEN offset control. It controls io_dq_en[12] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq4_dsi*1tFS. 
dqoendeskewcode_dq3_ds1i 

DQii1 OEN offset control. It controls io_dq_en[11] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq3_dsi*1tFS. 
dqoendeskewcode_dq2_ds1i 

DQi0 OEN offset control. It controls io_dq_en[10] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dq2_dsi*1tFS. 
dqoendeskewcode_dqi_ds1i 

DQ9 OEN offset control. It controls io_dq_en[9] under 
PHYIO_SLICE. The amount of delay is 
dqoendeskewcode_dqi_dsi*1tFS. 


ye) 
ew 
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| Bit |Attr|ResetValue| Ci@eescription 


dqoendeskewcode_dqO_ds1i 
2:0 Irw loxo DQ8 OEN offset control. It controls io_dgq_en[8] under 
, PHYIO_SLICE under PHYIO_SLICE delay. The amount of delay is 
dqoendeskewcode_dqO_dsi*1tFS. 


DDRPHY DQSOENDESKEWCODE 
Address: Operational Base + offset (Ox0A10 


Pet Reset Value 


joxo000000 _|Reserved® 
preccooco seed 
Rw loxo DQS1 OEN offset control. It controls io_pdqs_en[1] and 
io_ndqs_en[1] under PHYIO_SLICE. The amount of delay is 
dqsoendeskewcode_ds1i*1tFS. 
dqsoendeskewcode_ds0O 
2:0 Irw loxo DQSO OEN offset control. It controls io_pdqs/en[0] and 
, io_ndqs_en[0Q] under PHYIO_SLICE. The amount of delay is 
dqsoendeskewcode_dsO*1tFS. 


DDRPHY DTB 
Address: Operational Base + offset (Ox0A14 


| Bit_|Attr| Reset Value 


DTB_enable 

31 RW 0x0 DTB enable. If DTB_enable isl, DDRPHY_DTB will be driven 
depending on DTB_select. If DTB_enable is 0, DDRPHY_DTB = 
4'hO. 


; ReservedO 


DTB_select 
DTB select. It determines which signal is driven on DDRPHY_DTB. 
8'dO: {2°hO;), dfi_init_start, dfi_init_complete} 
8'di: {dfi_phyupd_req, dfi_phyupd_ack, dfi_ctrlupd_req, 
dfi_ctrlupd~ ack} 
> {2'h0,°cs_phyupd} 
> €1'hO, cs_phydvfs} 
: rdfifo_rptr (ds1) 
; : rdfifo_rptr (dsO) 
720) RAN! 1Ox0@ : rdfifo_wptr (ds1) 
: rdfifo_wptr (dsO) 
: {3'hO, dfi_reset_n} 
: €3'hO, ctrl_dll_on} 
: {3'hO, ctrl_phy_cg_en} 
: {dfi_cke_pO} 
: {dfi_cke_pi} 
: {dfi_cke_p2} 
: {dfi_cke_p3} 


DDRPHY GTCC CONO 
Address: Operational Base + offset (Ox0A18) 


| Bit |Attr| Reset Value 


Reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 483 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


gtcc_offsetc1 

Gate center control offset amount for DDR. If this field is fixed, 

this should not be changed during operation. This value is valid 

only after ctrl_vtc_en is high and ctrl_vtc_en is high and 

dfi_ctrlupd_req becomes HIGH and LOW. It is used to give offset 
25:16]RW |0x000 to gate training result (T/2 from DQS rising edge by default) for 

debug purpose. 

gtcc_offsetc [9] = 1: (tFS: fine step delay) 

Total GATE delay amount - gtcc_offsetc [8:0] x tFS 

gtcc_offsetc [9] = 0: 

Total GATE delay amount + gtcc_offsetc [8:0] x tFS 


: Reservedi 


gtcc_offsetcO 

Gate offset control offset amount for DDR. If this field is fixed, 

this should not be changed during operation./This value is valid 

only after ctrl_vtc_en is high and dfi_ctrlupd.req becomes HIGH 
Rw |0x000 and LOW. It is used to give offset to gate training result (T/2 

from DQS rising edge by default) fomndebug purpose. 

gtcc_offsetc [9] = 1: (tFS: fine step delay) 

Total GATE delay amount - gtce_offsetc [8:0] x tFS 

gtcc_offsetc [9] = 0: 

Total GATE delay amount + gtcc_offsetc [8:0] x tFS 


DDRPHY_RANK1_ CONO 
Address: Operational Base + offset (OxOA1C) 


| Bit |Attr| Reset Value 


Reserved 


per_rank_rl_enable 
RW {0x0 Enable signal to support assymmetric rank RL. If this field is 
enabled, RL of rank1(*_rdlat_rank1i) should be set. 


dvfsiardiat- rank1 
17:12;RW |0x20 This,field will be used instead of ctrl_rdlat_rank1 during DVFS1 
mode. 


dvfsO_rdlat_rank1 
11:6 |RW /0x20 This field will be used instead of ctrl_rdlat_rank1 during DVFSO 
mode. 
‘ ctrl_rdlat_rank1 


DDRPHY SCHD CONO 
Address: Operational Base + offset (Ox0A20) 


Pa ag Reset Value 
Reserved1 
rw loxo schd_fsm_clear 
Phy scheduler FSM reset. Please use set and clear for FSM reset 


sw_cmd_start 
If this bit is disabled, the scheduler command will not be 
RW |Ox1 generated. 
When the sw_cmd_start is enabled, the commands in FIFO that 
you already requested will be generated by the timing parameter. 
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| Bit [Attr|ResetValue| —C(@Deescription 
phy_mstr_cnt_en_APB 
Enable dfi_phymstr counter. 
dfi_phymstr_req will be disabled 64 DFI cycles, when 
dfi_phymstr_ack is not asserted. 
dvfs_train_force 
DVFS training force start control for debug purpose. DVFS 
training will start when this register changes from 0 to 1 even 
when there is no frequency change handshake. 
periodic_train_force 
Periodic training force can control for debugging pupose and SW 
initiated training. Periodic training will be initiated one time when 
this register changes from 0 to 1. HW Periodic training;sShould be 
disabled by periodic_en = O, before periodic training, is initiated 
by this register. 
Please follow procedure below For debug purpose using HW 
periodic training. 
PHY initial training --> HW periodic training enable--> HW 
periodic training disable --> schd_fsm_sclear set and clear --> 
SW periodic training enable --> SW,periodic training disable. 
Also if this field used by SW periodic¢ training, do not use the mix 
up both HW periodic training and SW periodic training for normal 
operation. 
phy_mstr_bypass 
Master interface bypass control. If phy_mstr_bypass = 1, the 
handshake of DFI PHY master mode is skipped when 
periodic/dvfs training/is excuted. 
scheduler_cg_en disable 
Scheduler clock gating disable. 
scheduler_sw_mode 


SW sheduler mode enable 


DDRPHY SCHD TRAIN CONO 
Address: Operational Base + offset (Ox0A24 


periodic_wrtrn_en 

Enable periodic write training mode. 
bit[O]: CS-O enable 

bit{1]: CS-1 enable 
periodic_gttrn_en 

Enable periodic gate training mode. 
bit[O]: CS-O enable 

bit[1]: CS-1 enable 

dvfs_wrtrn_en 

Enable DVFS write training mode. 
bit[O]: CS-O enable 

bit{1]: CS-1 enable 

dvfs_gttrn_en 

Enable DVFS gate traininig mode. 
bit[O]: CS-O enable 

bit{1]: CS-1 enable 
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| Bit |Attr|ResetValue| Ci@eescription 


phy_wrtrn_rank_en 
. Per rank write training enable. 
fo ET RW|0x0 2'bO1: Enable rankO. 
2'b10: Enable rank1. 
phy_rdtrn_rank_en 
. Per rank read training enable. 
Ba ate RWS OXG 2'bO1: Enable ranko. 
2'b10: Enable rank1. 
phy_gttrn_rank_en 
: Per rank gate leveling enable. 
LE EOI 2'bO1: Enable rankO. 
2'b10: Enable rank1. 
phy_wrlvl_rank_en 
RW Per rank write leveling enable. 
2'b01: Enable RankO. 
2'b10: Enable Ranki. 


phy_wical_en 

Enable WL calibration for DDR4 and DDR3. 

1'bO: Disable(default) 

1'b1: Control cycle of DQS for searching optimal WL. 
phy_wrtrn_en 

Enable PHY write training mode. 

phy_rdtrn_en 

Enable PHY read training. mode. 

phy_gttrn_en 

Enable PHY gate leveling»mode. 


Enable PHY write leveling mode. 
Enable PHY CBT mode. 


phy_train_done 

When phy_train_done is high, phy training mode is finished. 
Please. disable phy_training_en. 

phy strain_en 

PHY training mode enable. It should be enabled after setting 
CAL CON5[23:1]. Please disable after phy_train_done is high. 


ee 
v vy v v v vy v 
ER 
3 


DDRPHY SCHD TRAIN CON1 
Address: Operational, Base + offset (Ox0A28 


Reset Value 


| Bit | Attr| 
periodic_en 

Periodic training enable 
periodic_time 

30:0.,JRW~|0x000403f5_ |Periodic_time is defined interval of periodic training. 
Total time = periodic_time*(period of clk_osc) 


DDRPHY SCHD TIME CONO 
Address: Operational Base + offset (OxOA2C 


Reset Value Description 


| Bit _|Attr 
; Reserved1 
en Reserved 


0x16 MRW-to-MRW delay time based on memory clk. 
LPDDR4, LPDDR5: Refer to the Jedec spec about tMRW. 
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| Bit |Attr| Reset Value, 


tMRR 
17:14;/RW |0x8 MRR-to-MRR delay time based on memory clk. 
LPDDR4, LPDDR5: Refer to the Jedec spec about tMRR. 


; ReservedO 


phy_t_rddata_en 
dfi_rddata_en latency. It defines latency of generating 
dfi_rddata_en after RL(read latency from RD CMD). 

10:6 |RW |0x07 trddata_en is defined as (RL+phy_t_rddata_en)*memory clock. 
Note that RL+phy_t_rddata_en should be even number toymeet 
dfi_rddata_en phase requirement. If the sum is odd number, 
increase phy_t_rddata_en by 1. 

WL 

5:0 |RW |0x12 Write latency. It decide latency of generating dfixwrdata_en after 

WL(Write Latency from WR CMD). 


DDRPHY SCHD TIME CON1 
Address: Operational Base + offset (0x0A30) 


Perit Reset Value 


tNOP 
or 31:28] pw | xs NO to-NOP or NOP-to-WR delay.time based on memory clk. 


tWTR 

WRITE-to-READ or LP4_MPC_WR-to_LP4_MPC_RD delay time 

based on memory clk. 

Refer to the Jedec spec about tWTR. 

27:22|RW |0x10 If you set this bit(tWTR),the each delay will be below value. 

LPDDR4: (Write-to-Read) WL+1+BL/2+tWTR, 
(LP4_MPC_WR-to-LP4_MPC_RD) WL+BL/2+tWTR+8 

LPDDR5: (Write-to-Read) WL+tBL_divn+tWTR 
(LP5_WFF-to-LP5_WFF) WL+tBL_divn+tWTR 


tRCD 
21:14;/RW |0x34 AC?P-to-WRITE delay time based on memory clk. 
LPDDR4, LPDDRS: Refer to the Jedec spec about tRCD. 


tRTP 
READ-to-PRE delay time based on memory clk. 
: Refer to the Jedec spec about tRTP. 

fee |W ate If you set this bit(tRTP), the each delay wil be below value. 
LPDDR4: tRTP+BL/2-8 
LPDDR5: X 
tCCD 
LPDDR4: WRITE-to-WRITE or READ-to-READ or 

7-9 ~IRW.|0x08 LP4_MPC_RD_DQ_CAL-to-LP4_MPC_RD_DQ_CAL delay time 
based on memory clk. 
LPDDR5: LP5_RDC-to-LP5_RDC delay time based on memory clk. 
Refer to the Jedec spec about tCCD range. 


DDRPHY SCHD TIME CON2 
Address: Operational Base + offset (0x0A34) 


aie Reset Value 


Reserved1 


tDES 
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| Bit |Attr|ResetValue| Ci@eescription 


tURTW 
User Read-to-Write or LP4_MPC_RD_FIFO-to-LP4_MPC_WR_FIFO 
delay time based on memory clk. 
Refer to the Jedec spec about delay of read to write or MPC READ 
FIFO to MPC WRITE FIFO. 

Bore RWS OXtS If you set this bit(tURTW), the each delay will be below value. 
LPDDR4: (Read-to-Write) RL+BL/2-WL+tURTW, 

(LP4_MPC_RD-to-LP4_MPC_WR) RL+BL/2- 

WL+tURTW 
LPDDR5: X 


tRP 
20:13/RW |ox3a oer delay or PRE-to-MRS delay time based on memory 
LPDDR4(PRE-to-ACT): Refer to the Jedec spec about tRP. 


tMRD 
LPDDR4: MRW-to-LP4_MPC_RD_CAL or MRS-to-MRS*"delay time 
based on memory clk. 

12:6 |RW /Oxle LPDDR5: MRW-to-CMD_LP5_RDC delay time based on memory 
clk. 
If you set this bit(t(MRD), the each delay will be below value. 
Refer to the Jedec spec about,tMRD, range. 

: ReservedO 


DDRPHY SCHD TIME CON3 
Address: Operational Base + offset (0x0A38) 


aie fw frcooo0o eevee 


joxooooca Reserved 
precnece ress 
RW |0x8 LPDDR4;X 
LPDDRS5: BL/n 
; Reserved0 


Additional, WL 
Additional control of scheduler's write latency. 
It is for the write training. 
1:0 |RW |0x0 2'b00: WL 
2'b01: WL+1 
2'b10: WL-1 
2'b11: Reserved 


DDRPHY DVFSO SCHD TIME CONO 
Addressi=Qperational Base + offset (Ox0A3C) 


ea Reset Value 


oe! fee CO 
31: 31:24] pw | oxo oe 


dfsO_tMRW 
23:18;}RW |0x16 MRW-to-MRW delay time based on memory clk 
LPDDR4, LPDDRS: Refer to the Jedec spec about tMRW. 


dfsO_tMRR 

17:14;RW |0x8 MRR-to-MRR delay time based on memory clk 

LPDDR4, LPDDR5: Refer to the Jedec spec about tMRR. 
: ReservedO 
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| Bit |Attr|ResetValue| ss Ci@eescription 


dfsO_phy_t_rddata_en 
dfi_rddata_en latency. It defines latency of generating 
dfi_rddata_en after RL(read latency from RD CMD). 

10:6 |RW |0x07 trddata_en is defined as (RL+phy_t_rddata_en)*memory clock. 
Note that RL+phy_t_rddata_en should be even number to meet 
dfi_rddata_en phase requirement. If the sum is odd number, 
increase phy_t_rddata_en by 1. 


dfsO_WL 
5:0 |RW |0x12 Write latency. It decide latency of generating dfi_wrdata_en after 
WL(Write Latency from WR CMD). 


DDRPHY DVFSO SCHD TIME CON1 
Address: Operational Base + offset (0x0A40) 


Per Reset Value 


dfsO_tNOP 
ob 31:28] Rw | xs aS to-NOP or NOP-to-WR delay time based on memory clk. 


dfsO_tWTR 

WRITE-to-READ or LP4_MPC_WR-to_LP4_MPC_RD delay time 

based on memory clk. 

Refer to the Jedec spec about tWTR. 

27:22|RW |0x10 If you set this bit(tWTR), the,each delay will be below value. 

LPDDR4: (Write-to-Read) WL+1+BL/2+tWTR, 
(LP4_MPC_WR-to-LP4_MPC_RD) WL+BL/2+tWTR+8 

LPDDR5D: (Write-to-Read)/\WL+tBk_divn+tWTR 
(LP5_WFF-to-kLP5_WFF) WL+tBL_divn+tWTR 


dfsO_tRCD 
21:14;/RW |0x34 ACT-to-WRITE delay time based on memory clk. 
LPDDR4, LPDDRS: Refer to the Jedec spec about tRCD. 


dfsO_tRTP 
READ-to-PRE delay time based on memory clk. 
’ Refer tothe Jedec spec about tRTP. 

fee RW tO If you set this bit(tRTP), the each delay wil be below value. 
LPDDR4: tRTP+BL/2-8 
LPDDRS:, X 
dfsO_tCCD 
LPDDR4: WRITE-to-WRITE or READ-to-READ or 

5-9 |rw loxog LP4_MPC_RD_DQ_CAL-to-LP4_MPC_RD_DQ_CAL delay time 
based on memory clk. 
LPDDR5: LP5_RDC-to-LP5_RDC delay time based on memory clk. 
Refer to the Jedec spec about tCCD range. 


DDRPHY_ DVESO SCHD TIME CON2 
Address: Operational Base + offset (0x0A44) 


ra Reset Value 


Reserved 


dfsO_tDES 
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| Bit |Attr|ResetValue| Ci@eescription 


dfsO_tURTW 
User Read-to-Write or LP4_MPC_RD_FIFO-to-LP4_MPC_WR_FIFO 
delay time based on memory clk. 
Refer to the Jedec spec about delay of read to write or MPC READ 
FIFO to MPC WRITE FIFO. 

BOAT RVE ONES If you set this bit(tURTW), the each delay will be below value. 
LPDDR4: (Read-to-Write) RL+BL/2-WL+tURTW, 

(LP4_MPC_RD-to-LP4_MPC_WR) RL+BL/2- 

WL+tURTW 
LPDDR5: X 


dfsO_tRP 
20:13/RW |ox3a Asa ceiaas delay or PRE-to-MRS delay time based on memory 
LPDDR4(PRE-to-ACT): Refer to the Jedec spec about tRP. 


dfsO_tMRD 
LPDDR4: MRW-to-LP4_MPC_RD_CAL or MRS-to-MRS"delay time 
based on memory clk. 

12:6 |RW /Oxle LPDDR5: MRW-to-CMD_LP5_RDC delay time based on memory 
clk. 
If you set this bit(t(MRD), the each delay will be below value. 
Refer to the Jedec spec about,tMRD, range. 

: ReservedO 
DDRPHY DVFSO SCHD TIME CONS 


Address: Operational Base + offset (0x0A48) 


| Bit |Attr|/ResetValue| Description 


: Reserved2 
0x0 


3 
dvfsO_Additional_WL 
Additionalcontrol of scheduler's write latency. 
It is for the write training. 
28:27|RW 2'b00;, WE 
2'b01: WL+1 
2'b10>WL-1 


2'b11: Reserved 
26:23/RW |0x8 LPDDR4: X 
LPDDR5: BL/n 
Reserved1 
oxo Periodic training enable 


27 fp 
RW dvfsO_periodic_zq_cnt_en 
Enable periodic ZQ calibration 
dvfsO_periodic_wrtrn_en 
Enable periodic write training mode. 
Sete EXO bit[0]: CS-0 enable 
bit[1]: CS-1 enable 
dvfsO_periodic_gttrn_en 
Enable periodic gate training mode. 
ene 0x0 bit{0] : CS-0 enable 
bit[1] : CS-1 enable 


2:18 
17 
16 
15: 
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| Bit |Attr|ResetValue| Ci@eescription 


dvfsO_dvfs_wrtrn_en 
: Enable DVFS write training mode. 
BELO IRM | Ox0 bit{0]: CS-0 enable 
bit[1]: CS-1 enable 
dvfsO_dvfs_gttrn_en 
Enable DVFS gate traininig mode. 
Re (OO bit{0]: CS-0 enable 
bit[1]: CS-1 enable 


: ReservedO 


dvfsO_CAS_EN 

LP5 WCK2CK SYNC command driven by phy schedulerwIt needs 

to control to LP5 PHY training mode at DVFSO. 

dvfsO_cas_en should be enabled during wck2ck«syns always on 
RW |Ox1 disable mode, 

dvfsO_cas_en should be disabled during wck2ck syne always on 

mode. 

1'bi: Enable 

1'bO: Disable 


DDRPHY DVFS1 SCHD TIME CONO 
Address: Operational Base + offset (OxOA4C 


Pert Reset Value 


loxoo = seservedt N—<‘i‘s*” 
31: 31:24] Rw | 0x00 L/S C—~—~S 


dfsi_tMRW 
23:18/RW |0x16 MRW-to-MRW delay time based on memory clk 
LPDDR4, LPDDR5: Refer to the Jedec spec about tMRW. 
dfsi_tMRR 
17:14;RW |0x8 MRR-to-MRR delay time based on memory clk 
LPDDR4, LPDDRS: Refer to the Jedec spec about tMRR. 
ReservedO 


dfsi, phy_t_rddata_en 
dfi_rddata_en latency. It defines latency of generating 
dfigrddata_en after RL(read latency from RD CMD). 

10:6 |RW |0x07 trddata_en is defined as (RL+phy_t_rddata_en)*memory clock. 
Note that RL+phy_t_rddata_en should be even number to meet 
dfi_rddata_en phase requirement. If the sum is odd number, 
increase phy_t_rddata_en by 1. 
dfsi_WL 

5:0 |RW. |Ox12 Write latency. It decide latency of generating dfi_wrdata_en after 
WL(Write Latency from WR CMD). 


DDRPHY DVFS1 SCHD TIME CON1 
Address: Operational Base + offset (OxOA50 


| Bit _|Attr| Reset Value 


; dfsi_tNOP 
Shee WR-to-NOP or NOP-to-WR delay time based on memory clk. 
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| Bit |Attr|ResetValue| Ci@eescription 


dfsi_tWTR 

WRITE-to-READ or LP4_MPC_WR-to_LP4_MPC_RD delay time 

based on memory clk. 

Refer to the Jedec spec about tWTR. 

27:22|RW |0x10 If you set this bit(tWTR), the each delay will be below value. 

LPDDR4 : (Write-to-Read) WL+1+BL/2+tWTR, 
(LP4_MPC_WR-to-LP4_MPC_RD) WL+BL/2+tWTR+8 

LPDDRS : (Write-to-Read) WL+tBL_divn+tWTR 
(LPS_WFF-to-LP5_WFF) WL+tBL_divn+tWTR 


dfsi_tRCD 
21:14/RW |0x34 ACT-to-WRITE delay time based on memory clk. 
LPDDR4, LPDDR5: Refer to the Jedec spec about tRCD. 


dfs1_tRTP 
READ-to-PRE delay time based on memory clk. 
: Refer to the Jedec spec about tRTP. 

POS oR OES If you set this bit(tRTP), the each delay wil be below’value. 
LPDDR4: tRTP+BL/2-8 
LPDDR5: X 
dfs1_tCCD 
LPDDR4: WRITE-to-WRITE or READ-to=READ or 

7-9 Irw loxos LP4_MPC_RD_DQ_CAL-to-LP4..MPC.RD_DQ_CAL delay time 
based on memory clk. 
LPDDR5: LP5_RDC-to-LP5_RD@ delay time based on memory clk. 
Refer to the Jedec spec about,tCCD range. 


DDRPHY DVFS1 SCHD TIME CON2 
Address: Operational Base + offset (Ox0A54) 


Pat Reset Value| | SC escription — 
Reserved1 
dfsi_tDES 


dfs1_tURTW 
User, Read-to-Write or LP4_MPC_RD_FIFO-to-LP4_MPC_WR_FIFO 
delay time based on memory clk. 
Refer to the Jedec spec about delay of read to write or MPC READ 
FIFO to MPC WRITE FIFO. 

Soret RW) Oxte If you set this bit(tURTW), the each delay will be below value. 
LPDDR4: (Read-to-Write) RL+BL/2-WL+tURTW, 

(LP4_MPC_RD-to-LP4_MPC_WR) RL+BL/2- 

WL+tURTW 
LPDDRS: X 


dfs1_tRP 
20-43/RW"l0x3a ee delay or PRE-to-MRS delay time based on memory 
LPDDR4(PRE-to-ACT): Refer to the Jedec spec about tRP. 


dfsi_tMRD 
LPDDR4: MRW-to-LP4_MPC_RD_CAL or MRS-to-MRS delay time 
based on memory clk. 

12:6 |RW /|Oxle LPDDR5: MRW-to-CMD_LP5_RDC delay time based on memory 
clk. 
If you set this bit(t(MRD), the each delay will be below value. 
Refer to the Jedec spec. about tMRD range. 

: ReservedO 
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DDRPHY DVFS1 SCHD TIME CON3 
Address: Operational Base + offset (0x0A58) 


rent aa 


Pt escription 
oxo. Reserved? 


ose 
Additional control of scheduler's write latency. 
It is for the write-training. 
28:27|/RW |0x0 2'b00: WL 
2'b01: WL+1 
2'b10: WL-1 
2'bi1: Reserved 


dvfsi_tBL_divn 
26:23/RW |0x8 LPDDR4: X 
LPDDRS: BL/n 
: Reserved1 
dvfsi_periodic_en 
Periodic training enable 
dvfsi_periodic_zq_cnt_en 
Enable periodic ZQ calibration 
dvfsi_periodic_wrtrn_en 
. Enable periodic write training mode. 
Poet RW | Ox0 bit{0] : CS-0 Enable 
bit{[1] : CS-1 Enable 
dvfsi_periodic_gttrn_en 
: Enable periodicgate training mode. 
SOULE RW DA bit{0]: CS-O Enable 
bit[1]: CS-1 Enable 
dvfsi_dvfs_wrtrn_en 
; Enable DVFS write training mode. 
PEA ORM IDAG bit{0]:*CS-0 Enable 
bit[1]s, CS-d Enable 
dvfsi_dvfs_gttrn_en 
Enable DVFS gate traininig mode. 
BOX bit{O]: CS-0 Enable 
bit[1]: CS-1 Enable 


2 ReservedO 


dvfs1_CAS_EN 

LP5 WCK2CK SYNC command driven by phy scheduler. It needs 

to control to LP5 PHY training mode at DVFS1. 

dvfs1_cas_en should be enabled during wck2ck syns always on 
RW»|0x1 disable mode, 

dvfs1_cas_en should be disabled during wck2ck sync always on 

mode. 

1'b1: Enable 

1'bO: Disable 


DDRPHY SCHD DIRECT CMDO 
Address: Operational Base + offset (OxOA5C 


| Bit_|Attr| Reset Value 


; ReservedO 
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| Bit |Attr| Reset Value, 


PoCC‘iescription 
DIRECT_EN_APB 

RW {0x0 Direct command Enable, when scheduler_sw_mode is enabled. It 
should be disabled before generate direct comand again. 


DDRPHY SCHD DIRECT CMD1 
Address: Operational Base + offset (OxOA60 


aS 
ReservedO 
DIRECT_CS_1 

Control CS[1:0] for CMD-1 when DIRECT_EN_APB is enabled, 


DIRECT _CMD_1 

Control ADD/CMD for CMD-1 when DIRECT_EN_APBhais enabled. 
27:0 |RW |0x0000000 1) LPDDR4 

bit{5:0]: CMD-1 for CS high. 

bit[13:8]: CMD-1 for CS low 


DDRPHY SCHD DIRECT CMD2 
Address: Operational Base + offset (Ox0A64) 


ees ResetValue| —Ci@eescriptiom, 
ReservedO 
DIRECT_CS_2 

Control CS[1:0] for CMD-2 when DIRECT_EN_APB is enabled. 


DIRECT_CMD_2 

Control ADD/CMD for CMD-2 when DIRECT_EN_APB is enabled. 
27:0 }|RW /|0x0000000 1) LPDDR4 

bit[5:0]: CMD-2 for GS high 

bit[13:8]: CMD=2 for CS low 


DDRPHY SCHD DIRECT CMD3 
Address: Operational Base + offset,(0x0A68) 


aio 


i, <a gd 
31: 31:24] Rw | 0x00 i, <a gd 


CMD_WCK_GEN_req_APB 

RW |0x0 Generate WCK gen request, when scheduler_sw_mode is 
enabled. The CMD/ADDR is defined by SCHEDULER _CON4~-6. 
CMD_DQS_GEN_req_APB 

RW /0x0 Generate DQS gen request, when scheduler_sw_mode is enabled. 
The CMD/ADDR is defined by SCHEDULER_CON4 «6. 


CMD_PRE_req_APB 


RW 0x0 Generate PRECHARGE CMD, when scheduler_sw_mode is 
enabled. The CMD/ADDR is defined by SCHEDULER_CON4~6. 


CMD_PREA_req_APB 
20 RW {0x0 Generate PRECHARGE-ALL CMD, when scheduler_sw_mode is 


enabled. The CMD/ADDR is defined by SCHEDULER_CON4~6. 


CMD_REF_reg_APB 

19 RW {0x0 Generate REFRESH CMD, when scheduler_sw_mode is enabled. 
The CMD/ADDR is defined by SCHEDULER_CON4 6. 
CMD_SRE_req_APB 

18 RW |0x0 Generate SELF REFRESH ENTER CMD, when scheduler_sw_mode 
is enabled. The CMD/ADDR is defined by SCHEDULER_CON4~6. 
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| Bit |Attr| Reset Value | 
CMD_SRX_req_APB 

17 RW {0x0 Generate SELF REFRESH EXIT CMD, when scheduler_sw_mode is 
enabled. The CMD/ADDR is defined by SCHEDULER_CON4~6. 
CMD_ACT_req_APB 

16 RW {0x0 Generate ACTIVE CMD, when scheduler_sw_mode is enabled. The 
CMD/ADDR is defined by SCHEDULER_CON4~6. 
CMD_WR_req_APB 

15 Rw loxo Generate WRITE CMD, when scheduler_sw_mode is enabled. It 
also generate dfi_wrdata_en. The CMD/ADDR is defined by 
SCHEDULER_CON4~6. 
CMD_MWR_req_APB 
Generate Masked WRITE CMD, when scheduler_sw_mode is 

14 RW /|0x0 enabled. 
It also generate dfi_wrdata_en. The CMD/ADDRiis:defined by 
SCHEDULER_CON4~6. 
CMD_RD_req_APB 

13 Rw lox0 Generate READ CMD, when scheduler_sw_mode is’enabled. It 
also generate dfi_rddata_en after t_rddata_en. The CMD/ADDR is 
defined by SCHEDULER_CON4~6. 
CMD_MRW_req_APB 

12 RW {0x0 Generate MRW CMD, when scheduler_sw mode is enabled. The 
CMD/ADDR is defined by SCHEDULER _CON4~6. 
CMD_MRR_req_APB 

11 RW {0x0 Generate MRR CMD, when scheduler_sw_mode is enabled. The 
CMD/ADDR is defined by SCHEDULER_CON4~6. 
LP4_MPC_RD_FIFO_,req APB 

10 Rw loxo Generate MPC_4RD_FIFO CMD for LPDDR4, when . . 
scheduler_sw_mode is enabled. The CMD/ADDR is defined by 
SCHEDULER_CON4 <6. 
LP4_MPC_RD_DQ CAL _req_APB 

rw loxo Generate MPC_RD_DQ_ CAL CMD for LPDDR4, when 
scheduler_sw_mode is enabled. The CMD/ADDR is defined by 
SCHEDULER _CON4~6. 
LP4MPC_WR_FIFO_req_APB 
Rw loxo Generate MPC_WR_FIFO CMD for LPDDR4, when 

scheduler_sw_mode is enabled. The CMD/ADDR is defined by 
SCHEDULER_CON4~6. 


Reserved2 
CMD_CKE_LOW_req_APB 
3 Rw” l0x0 Control CKE to low, when scheduler_sw_mode is enabled. The 
CMD/ADDR is defined by SCHEDULER_CON4~6. 
It is for the LPDDR4. 
CMD_CKE_HIGH_req_APB 
> Rw lox0 Control CKE to high, when scheduler_sw_mode is enabled. The 
CMD/ADDR is defined by SCHEDULER_CON4~6. 
It is for the LPDDR4. 
CMD_NOP_req_APB 
1 RW |0x0 Generate NOP CMD, when scheduler_sw_mode is enabled. The 
CMD/ADDR is defined by SCHEDULER_CON4~6. 
Reserved1 
o few joo ieseves 


DDRPHY SCHD DIRECT CMD4 
Address: Operational Base + offset (OxOA6C) 
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pusiaew owooooo [Se 


ReservedO 


CMD_CAS_LP5_req_APB 

rw loxo Generages CAS CMD, when scheduler_sw_mode is enabled. 
The CMD/ADDR is defined by SCHD_CMD_CONO. 
It is for the LPDDRS. 


CMD_LP5_PDE_req_APB 

Generages PDE CMD, when scheduler_sw_mode is enabled. 
The CMD/ADDR is defined by SCHD_CMD_CONO. 

It is for the LPDDRS. 

CMD_LP5_PDX_req_APB 

Generages PDX CMD, when scheduler_sw_mode is enabled: 
The CMD/ADDR is defined by SCHD_CMD_CONO. 

It is for the LPDDRS. 

CMD_LP5_WFF_req_APB 

Generages WFF CMD, when scheduler_sw_modeiis enabled. 
The CMD/ADDR is defined by SCHD_CMD_CONO. 

It is for the LPDDRS. 

CMD_LP5_RFF_req_APB 

Generages RFF CMD, when scheduler_sw_mode is enabled. 
The CMD/ADDR is defined bysSCHD.~ CMD _CONO. 

It is for the LPDDRS. 

CMD_LP5_RDC_req_APB 

Generages RDC CMD, when scheduler_sw_mode is enabled. 
The CMD/ADDR is defined\by SCHD_CMD_CONO. 

It is for the LPDDRS, 
CMD_LP5_MPCsSTART_WCK2DQI_req_APB 

Generages MPC START WCK2DQI CMD, when 
scheduler_sw_ modes enabled. 

The CMD/ADDR is defined by SCHD_CMD_CONO. 

It is for the,_LPDDRS. 
CMD_LP5_MPC_STOP_WCK2DQI_req_APB 

GeneragesMPC STOP WCK2DQI CMD, when scheduler_sw_mode 
is enabled. 

The CMD/ADDR is defined by SCHD_CMD_CONO. 

It is for the LPDDRS. 
CMD_LP5_MPC_START_WCK2DQO_req_APB 

Generages MPC START WCK2DQO CMD, when 
scheduler_sw_mode is enabled. 

The CMD/ADDR is defined by SCHD_CMD_CONO. 

It is for the LPDDRS. 
CMD_LP5_MPC_STOP_WCK2DQO_req_APB 

Generages MPC STOP WCK2DQO0 CMD, when scheduler_sw_mode 
is enabled. 

The CMD/ADDR is defined by SCHD_CMD_CONO. 

It is for the LPDDRS. 

CMD_LP5_MPC_START_ZQ_req_APB 

Generages MPC START ZQ CMD, when scheduler_sw_mode is 
enabled. 

The CMD/ADDR is defined by SCHD_CMD_CONO. 

It is for the LPDDRS. 


= 
oO 


0x0 


= 


= 


= 


= 


= 


RW 
fe 
+ fe 
«fe 
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| Bit |Attr| Reset Value, 


Pp tC—“‘CONOWScription Cd 
CMD_LP5_MPC_STOP_ZQ_req_APB 
Generages MPC STOP ZQ CMD, when scheduler_sw_mode is 
RW |0x0 enabled. 
The CMD/ADDR is defined by SCHD_CMD_CONO. 
It is for the LPDDRS. 


DDRPHY SCHD CMD CONO 
Address: Operational Base + offset (Ox0A70) 


| Bit_|Attr| Reset Value 
‘ Reserved 
AB_EN_APB 
Sets MEMORY All Bank for CMD/ADDR 
AP_EN_APB 
Sets MEMORY Auto Precharge for CMD/ADDR 
BL_EN_APB 
Sets MEMORY Burst Length for CMD/ADDR 
: RANK_SEL_APB 
eae Sets MEMORY Rank Selection for CMD/ADDR 


BK_ORG_APB 

Controls Bank mode selection*for LPDDR5 
21:20|RW |0x0 BK_ORG = 2'b10: 16bank 

BK_ORG = 2'b01: 8bank 

BK_ORG = 2'b0O0: 4bank.4BG 


PRION Dats Copy function for CMD/ADDR 
o_frw fo [ects Menony ws weforcas 
p few [oi0 SS wesiony Epc torcas 
So MEMOR Lael Group Address for CMD/ADDR 


CAS_EN_APB 
LP5 WCK2CK SYNC command driven by phy scheduler. It needs 
to control to LP5 PHY training mode. 

aw lo CAS_EN should be enabled during wck2ck syns always on disable 

xt mode, 

CAS_EN should be disabled during wck2ck sync always on mode. 
1'b1: Enable 
1'bO: Disable 
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DDRPHY SCHD CMD CON1 
Address: Operational Base + offset (Ox0A74 


a 


Reserved 


COL_CODE_APB 
Bx0e0 Sets MEMORY COL ADDRESS for CMD/ADDR 
ROW_CODE_APB 
roubles Sets MEMORY ROW ADDRESS for CMD/ADDR 


DDRPHY SCHD CMD CON2 
Address: Operational Base + offset (Ox0A78 


SS a = 


DDRPHY_OP_ CODE RDC 
Address: Operational Base + offset (OxOA7C) 


| Bit |Attr| Reset Value, 


OP_CODE_PATB 
31:24)RW |Ox55 This field register set MEMORY OPCODE for read DQ calibration 
(Pattern B LP4;: MR40.LP5 : MR33) 


OP_CODE_PATA 
23:16/RW |0x55 This field register set MEMORY OPCODE for read DQ calibration 
(Pattern A LP4 : MR32 LP5 : MR32) 


OP_CODE_INVB 
15:8 |RW /Oxee This field. register set MEMORY OPCODE for read DQ calibration 


OP_CGODE_INVA 
7:0 |RW |Oxee This field register set MEMORY OPCODE for read DQ calibration 
(Lowe byte invert LP4 : MR15 LP5 : MR31) 


DDRPHY LP4 MR OPO 
Address: Operational,Base + offset (OxOA80) 


| Bit |Attr| Reset Value 


LP4_MR12_OP 

It is MR12 register infromation for LPDDR4. 
31:24)RW }0x00 It will be used for CBT on PHY initiated training. 

bit[5:0]= MR12 OP[5:0] (Vref CA) 

bit[6]= MR12 OP[6] (VR-CA) 


LP4_MR11_OP 

It is MR11 register infromation for LPDDR4. 
23:16}RW |0x00 It will be used for CBT on PHY initiated training. 

bit[2:0]= MR11 OP[2:0] (DQ ODT) 

bit[6:4]= MR11 OP[6:4] (CA ODT) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 498 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Cé@eescription 


LP4_MR2_OP 

It is MR2 register infromation for LPDDR4. 

It will be used for write leveling on PHY initiated training. 
15:8 |RW |/0x00 bit[2:0]= MR2 OP[2:0] (RL) 

bit[5:3]= MR2 OP[5:3] (WL) 

bitt6]= MR2 OP[6] (WLS) 

bit[7]= MR2 OP[7] (WR LEV 


LP4_MR1_OP 
It is MR1 register infromation for LPDDR4. 
It will be used for write leveling on PHY initiated training. 
: [1:0]= MR1 OP[1:0] (BL) 
G20~ SBM OXOG [2]= MR1 OP[2] (WR-PRE) 
[3]= MR1 OP[3] (RD-PRE) 
[6:4]= MR1 OP[6:4] (nWR) 
[7]= MR1 OP[7] (RPST) 


DDRPHY LP4 MR OP1 
Address: Operational Base + offset (Ox0A84 


| Bit _|Attr| Reset Value 


ReservedO 


prs po 
LP4_MR13_OP 
It is MR13 register infromation for LPDDR4. 
It will be used for CBT and gate training on PHY initiated training. 
bit[{0]= MR13 OP[O] (CBT) 
bit[1]= MR13 OP[1] (RPT) 
7:0 |RW {0x00 bit[2]= MR13 OP[2] (VRO) 
bit[3]= MR13/OP[3] (VRCG) 
bit[4]= MR13 OP[4] (RRO) 
bit[5]= MR13 OP[5] (DMD) 
bit[6]= MR13 OP[6] (FSP-WR) 
bith7]= MR13 OP[7] (FSP-OP) 


DDRPHY LP5 MR OPO 
Address: Operational Base + offset (Ox0A88) 


| Bit |Attr| Reset Value 


LP5_MR16_OP 
It is MR16 register infromation for LPDDRS. 
It will be used for CBT on PHY initiated training. 
; bit{1:0] = MR16 OP[1:0] (FSP-WR) 
31: 24/RW 1OQ0 bit[3:2] = MR16 OP[3:2] (FSP-OP) 
bit{5:4] = MR16 OP[5:4] (CBT) 
bit[6] = MR16 OP[6] (VRCG) 
bit[7] = MR16 OP[7] (CBT-PH) 


LP5_MR12_OP 

It is MR12 register infromation for LPDDRS. 
23:16}RW |0x00 It will be used for CBT on PHY initiated training. 

bit[6:0]= MR12 OP[6:0] (Vref CA) 

bit[7]= MR12 OP[7] (VBS) 

LP5_MR1i1_OP 

It is MR11 register infromation for LPDDRS. 
15:8 |RW |/0x00 It will be used for CBT on PHY initiated training. 

bit[2:0] = MR11 OP[2:0] (DQ ODT) 

bit[6:4] = MR11 OP[6:4] (CA ODT) 
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| Bit |Attr|ResetValue| Ci@eescription 


LP5_MR10_OP 

It is MR10 register infromation for LPDDRS. 
7:0 |RW {0x00 bit[3:2]= MR10 OP[3:2] (WCK PST) 

bit[5:4]= MR10 OP[5:4] (RDQS PRE) 

bit[7:6]= MR10 OP[7:6] (RDQS PST) 


DDRPHY LP5 MR OPi 
Address: Operational Base + offset (OxOA8C) 


Pers Reset Value 


Reserved 


LP5_MR18_OP 

It is MR18 register infromation for LPDDRS. 

It will be used for WCK2CK leveling on PHY initiated training. 

bit{2:0]= MR30 OP[2:0] (WCK Termination) 
15:8 |RW |/0x00 bit[3]= MR30 OP[3] (Reserved) 

bit[4]= MR30 OP[4] (WCK ON) 

bit[5J= MR30 OP[5] (WCK SYNC) 

bitt6]= MR30 OP[6] (WCK2CK Leveling) 

bit[7]= MR30 OP[7] (CKR) 

LP5_MR17_OP 

It is MR17 register infromation for,LPDDRS. 

It will be used for CBT on PHY initiated training. 

bit[2:0]= MR17 OP[2:0] (SoG ODT) 
7:0 |RW |0x00 bit[3]= MR17 OP[3] (ODRD-Ck) 

bit[4]= MR17 OP[4] (ODTD-CS) 

bit[5]= MR17 OP[5] (ODTD-CA) 

bit[6]= MR17/OP[6] (X8 ODTD Lower) 

bit[7]= MR17 OP[7] (X8 ODTD Upper) 


DDRPHY SCHD FSM 
Address: Operational Base + offset (OxOA90 


Peace Reset Value 
ReservedO 
dvfs_fail_status 
0x0 FSM monitoring signal. It shows failure of phymstr in dfs training 
fsm. 


periodic_fail_status 
FSM monitoring signal. It shows failure of phymstr in periodic 
training fsm. 


schd_train_fsm 
19716 0x0 FSM monitoring signal. It shows training FSM status in all 

training. 
schd_rank_fsm 

15:13 0x0 FSM monitoring signal. It shows rank FSM status in per rank 
training. 
schd_periodic_fsm 

12:9 0x0 FSM monitoring signal. It shows periodic training start FSM 
status. 
schd_dvfs_trn_fsm 

8:5 0x0 FSM monitoring signal. It shows DFS training FSM status in dfs 
training. 
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| Bit |Attr|ResetValue| —Ci@eescription 


schd_periodic_trn_fsm 
4:0 0x00 FSM monitoring signal. It shows periodic training FSM status in 


enabled periodic training. 


DDRPHY CLKMODE CON 
Address: Operational Base + offset (OxO0A94 


ais ew owoooo000 See 


joxoooodc0 /Reserved 
preccccce pase 
1'bi: PHY DLL 2x clock(=WCk) 
Ox 1'bO: PHY DLL 1x clock(=WCK/2) 
Use only MODE4 and under 3200Mbps 
3 RW |0x1 1'bi: PHY 2x clock 
1'bO: PHY 1x clock 


ctrl_phy_mode 

Clock ratio mode between MC and PHY for LP4/5 combo. 

3'bO000: LP4 mode DFI clock ratio MC,: : DQS = 1:4:4(TBD) 
2:0 |RW |0x1 3'b001: LP4 mode DFI clock ratio MC : > DQS = 1:2:2 

3'b010: LP5 mode DFI clock ratio MC : : WCK/RDQS 

3'b011: LP5 mode DFI clock ratio MC : : WCK/RDQS 

3'b100: LP5 mode DFI clock ratio MC : : WCK/RDQS 


DDRPHY CASWIZZLE CON 
Address: Operational Base + offset (Ox0A98 


Par Reset Value 


ReservedO 
pi jaw 


ext_dfi_address_p6 
Internal dfigaddress bit position for external dfi_address[6] 
This field specifies a connection between the SOC CA[6] and a bit 
of DRAM GA[6:0]. When this field set to 3'd0, CA[6] connection in 
packagewill be swapped in the following way. 

cree Oz2 SOC CA[6] - DRAM CA[O] 
The memory controller must swap dfi_address_pN[6:0] and drive 
it to PHY in order to cancel out the swapped CA connection in the 
package. For PHY training interface, PHY will generate and swap 
dfi_address_pN[6:0] according to this field. 


CO 
Reserved 


ext_dfi_address_p5 
Internal dfi_address bit position for external dfi_address[5] 
This field specifies a connection between the SOC CA[5] and a bit 
of DRAM CA[6:0]. When this field set to 3'd0, CA[5] connection in 
: package will be swapped in the following way. 

eO12s (RMS OXe SOC CA[5] - DRAM CA[O] 
The memory controller must swap dfi_address_pN[6:0] and drive 
it to PHY in order to cancel out the swapped CA connection in the 
package. For PHY training interface, PHY will generate and swap 
dfi_address_pN[6:0] according to this field. 


Reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ext_dfi_address_p4 
Internal dfi_address bit position for external dfi_address[4] 
This field specifies a connection between the SOC CA[4] and a bit 
of DRAM CA[6:0]. When this field set to 3'd0, CA[4] connection in 
: package will be swapped in the following way. 

ceca eal ha SOC CA[4] - DRAM CA[0] 
The memory controller must swap dfi_address_pN[6:0] and drive 
it to PHY in order to cancel out the swapped CA connection in the 
package. For PHY training interface, PHY will generate and swap 
dfi_address_pN[6:0] according to this field. 


Reserved 


ext_dfi_address_p3 
Internal dfi_address bit position for external dfigaddress[3] 
This field specifies a connection between the SOC CA[3] and a bit 
of DRAM CA[6:0]. When this field set to 3'd0, CA[3] Connection in 
: package will be swapped in the following way: 

se ada ae SOC CA[3] - DRAM CA[O] 
The memory controller must swap dfi_address_pN[6:0] and drive 
it to PHY in order to cancel out the swapped CA connection in the 
package. For PHY training interface, PHY will generate and swap 
dfi_address_pN[6:0] accordingptosthis=field. 


is fw fpo eer AN 
Reserved 


ext_dfi_address_p2 
Internal dfi_address bit position for external dfi_address[2] 
This field specifies a connection between the SOC CA[2] and a bit 
of DRAM CA[6:0]. When this field set to 3'd0, CA[2] connection in 
package will be. swapped in the following way. 

eee eee SOC CA[2] - DRAM*CA[O] 
The memory controller must swap dfi_address_pN[6:0] and drive 
it to PHY in order to cancel out the swapped CA connection in the 
package. ‘For PHY training interface, PHY will generate and swap 
dfimaddress»pN[6:0] according to this field. 


+e 


Reseed 
Internal dfi_address bit position for external dfi_address[1] 
This field specifies a connection between the SOC CA[1] and a bit 
of DRAM CA[6:0]. When this field set to 3'd0, CA[1] connection in 
p package will be swapped in the following way. 

10:8 |RWFTOS SOC CA[1] - DRAM CA[0] 
The memory controller must swap dfi_address_pN[6:0] and drive 
it to PHY in order to cancel out the swapped CA connection in the 
package. For PHY training interface, PHY will generate and swap 
dfi_address_pN[6:0] according to this field. 


Reserved6 
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| Bit |Attr|Reset Value| Ci@eescription 


ext_dfi_addressH_pO 

Internal dfi_address bit position for external dfi_addressH[0O] for 

LPDDR5 

This field specifies a connection between the SOC CA[O] and a bit 

of DRAM CA[6:0]. When this field set to 3'd0, CA[O0] connection in 
6:4 |RW |Ox0 package will be swapped in the following way. 

SOC CA[0] - DRAM CA[0] 

The memory controller must swap dfi_address_pN[6:0] and drive 

it to PHY in order to cancel out the swapped CA connection in the 

package. For PHY training interface, PHY will generate and.swap 

dfi_address_pN[6:0] according to this field. 


Reserved7 


ext_dfi_address_p0O 
Internal dfi_address bit position for external dfi_address[0] 
This field specifies a connection between the SOE CA[0] and a bit 
of DRAM CA[6:0]. When this field set to 3'd0,,.CA[0] connection in 
. package will be swapped in the following way. 

e201 RM EXD SOC CA[O] - DRAM CA[O] 
The memory controller must swap dfi-address_pN[6:0] and drive 
it to PHY in order to cancel out the swapped CA connection in the 
package. For PHY training interface, PHY will generate and swap 
dfi_address_pN[6:0] according,to this field. 


DDRPHY TDLL CONO 
Address: Operational Base + offset (OxOA9C) 


a a 
fw po ieee 
7 |pw [ow rdepunptpose 


|W foo rocdebud pupose 
Jew foo rordebuctpupose 
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| Bit |Attr|ResetValue| Ci@eescription 


sfr_dll_fine_track 


A 
: sfr_read_parity_mask 
. sfr_tdll_en 


DDRPHY_TDLL_CON1 
Address: Operational Base + offset (OxOAAO) 


230 9 ————————— rr 


DDRPHY TDLL_ MONO DSO 
Address: Operational Base + offset (OxOAA4) 


| Bit |Attr/ResetValue| Cé@escription 
s:1e|ro [oxoo0 FFordebag purpose (W 
psitaleo foxo MReseved (CO 
12:0 Jro [oxoooo rordebigpuposs 


DDRPHY TDLL_ MON1 DSO 
Address: Operational Base +_offset (OxOAA8) 


a a 

ralno |oxooo Clpesemed 
pass|ro [oxobs | for debug purpose 
sis fro lovgooy’ [Reserved 
0] foie rordetug purpose 


DDRPHY TDLL MONO DSi 
Address: Operational Base + offset (OxOAAC 


ae 
Reserved 
SELtCH_DS1 

ape cae For debug purpose 


; Reserved1 

as:taro oxo Resend 
: SELtCHL_DS1 

13:0 |ro | 0x0000 For debug purpose 
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DDRPHY_TDLL_MON1 DS1 
Address: Operational Base + offset (OxOABO) 


So a oe 
ReservedO 
For debug purpose 


: Reserved1 

oo = 
For debug purpose 

DDRPHY_DQRPARITY_LEFT DSO 

Address: Operational Base + offset (OxOAB4) 


eo 
ReservedO 
127/Ro joo Reseed ON 
MON_DQRPARITY_LEFT_DSO 
26:0 |RO- 0x0000000 For debug purpose 


DDRPHY DQRPARITY RIGHT DSO 
Address: Operational Base + offset (OxOAB8) 


eee eee ee 
127/Ro Joon Reseed 
Reserved 
MON_DQRPARITY_RIGHT, DSO 
26:0 |RO- 0x0000000 For debug purpose 


DDRPHY DQFPARITY LEFT DSO 
Address: Operational Base + offset (OxOABC) 


| Bit |Attr[ResetValue| | —“—*s—Cs Description — sd 
Reserved 

‘ MONDQFPARITY_LEFT_DSO 

26:0 |ro | 0x0000000 For debug purpose 


DDRPHY DOFPARITY RIGHT DSO 
Address: Operational.Base + offset (OxOACO) 
eel Reset Value 
ReservedO 
0x00 
Reserved 


MON_DQFPARITY_RIGHT_DSO 
crak 9x0000000 For debug purpose 


DDRPHY DORPARITY LEFT DS1 
Address: Operational Base + offset (OxOAC4 


| Bit _|Attr| Reset Value 


ReservedO 
27\no joxoo econo 


31: 
26:0 |Ro |oxo000000 MON_DQRPARITY_LEFT_DS1 
For debug purpose 


DDRPHY_DORPARITY_RIGHT DSi 


Address: Operational Base + offset (OxOAC8) 
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| Bit |Attr|ResetValue| Ci@eescription 


Reserved 


: MON_DQRPARITY_RIGHT_DS1i 
26:0 |Ro | 0x0000000 For debug purpose 


DDRPHY DOQOFPARITY LEFT DS1 
Address: Operational Base + offset (OxOACC 


| Bit _|Attr| Reset Value 


41: 7}R0_ |oxoo ReservedO 


2 Reseed 
Reserved 
36-0 RO |ox0000000 MON_DQFPARITY_LEFT_DS1 

For debug purpose 


DDRPHY DQFPARITY RIGHT DSi 
Address: Operational Base + offset (OxOADO 


| Bit |Attr|Reset Value| ———————“—™s—S—CSCeScription = 
: ReservedO 
26:0 |ro_ |ox0000000 MON_DQFPARITY_RIGHT_DS1 
For debug purpose 


DDRPHY READCAL URG DSO 
Address: Operational Base + offset (OxOAD4 


| Bit |Attr[ResetValue| a Description — 
; ReservedO 
ace Ro | 0x000 ctrl_read_cal_urg_DSO 
: For debug purpose 
‘ Reserved1 
15:9 |ro |oxoo Reeds 
8:0 ro |oxo00 ctrl_read_cal_req_DSO 
For debug purpose 
DDRPHY_READCAL URG DS1 
Address: Operational Base offset (OxOAD8) 


| Bit [Attr|ResetValue| ~~ ——C‘Deescription — 
; ReservedO 

24:16/R0 |0x000 ctrl_read_cal_urg_DS1 
, For debug purpose 


SOS a 
Reserved 
8:0, JRo=|0x000 ctrl_read_cal_req_DS1 
For debug purpose 


DDRPHY WCK2CKSYNC CONO 
Address: Operational Base + offset (OxOADC) 


[Attr| Reset Value 


Reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ctrl_wck_out_enable_APB 
I/O OEN control for WCK highz or low generation in IDLE. 
. 1'b1: Low 
255 “|e joe 1'bO: Highz 
[2]: Control for DS1 
[1]: Control for DSO 


ctrl_WCK_MODE_APB 
WCK driving policy 
2'b00: WCK is driven by PHY at PHY Training with scheduler or 
wck is driven by MC at Normal operation and CAS_EN should be 1 
at this mode. 

1:0 |RW /0x0 2'b01: WCK always be driven by MC, this mode use only WCK 
always on mode and CAS_EN should be 0 at this mode. 
2'b10: WCK always be driven by PHY, this field is debug purpose. 
It needs to require MC CAS command related to\WCK2CK(not 
support WS_FS) and CAS _EN should be 1 at this.mode. 
2'bi1: Reserved 


DDRPHY WCK2CKSYNC CON1 
Address: Operational Base + offset (OxOAEO) 


| Bit |Attr| Reset Value 


ctrl_wck_adj 
WCK start point for write opearation 
: If CK:WCK=1:4, set to twekpre_toggle_WR/4 
eieee RMP 0x2 If CK:WCK=1:2, set to twekpre: toggle_WR/2 
Please refer to "LPDDR5\WCK2CK sync parameter" reference 
guide on PHY Datasheet. 


ReservedO 


ctrl_wck2ck_static 
WCK stati@preamble 
: If GK:WCK=1:4, set to tWCKPRE_Static 
Sear ee If CK3WCK=1:2, set to tWCKPRE_Static 
Please referjto "LPDDR5 WCK2CK sync parameter" reference 
guide.on PHY Datasheet. 


ctrh, wckdur_adj 
WCK duration for write opearation 
. If CK:WCK=1:4, set to (WL+4)*4twck 
oto RW: Kee If CK: WCK=1:2, set to (WL+8)*2twck 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 


: Reservedi 


ctrl_rwck_adj 
WCK start point for read opearation (set to 

12:8 |RW |0x07 twckpre_toggle_RD/4) 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 
ctrl_rwckdur_adj 
WCK duration for read opearation 

. If CK:WCK=1:4, set to (RL+4)*4twck 

Or RW: OXBE If CK: WCK=1:2, set to (RL+8)*2twck 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 
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DDRPHY DVFSO WCK2CKSYNC CON1 
Address: Operational Base + offset (OxOAE4 


| Bit |Attr|/ResetValue| Ci eescription 


dvfsO_wck_adj 
WCK start point for write opearation 
: If CK:WCK=1:4, set to twckpre_toggle_WR/4 
ebree RW. |0xe If CK:WCK=1:2, set to twckpre_toggle_WR/2 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 


ReservedO 


dvfsO_wck2ck_static 
WCK static preamble 
: If CK:WCK=1:4, set to tWCKPRE_ Static 
20327 ROX If CK: WCK=1:2, set to tWCKPRE_Static 
Please refer to "LPDDR5 WCK2CK sync parameter'\reference 
guide on PHY Datasheet. 


dvfsO_wckdur_adj 
WCK duration for write opearation 
; If CK:WCK=1:4, set to (WL+4)*4twek 
eo OI RW, |OXSr If CK: WCK=1:2, set to (WL+8)*2twek 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 


Reserved1 
dvfsO_rwck_adj 
WCK start point for read\opearation (set to 

12:8 |RW |0x07 twckpre_toggleyRD/4) 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 
dvfsO_rwckdur_adj 
WCK duration for read opearation 

. If GK:WCK=1:4, set to (RL+4)*4twck 

PO) RW XE If CK: WCK=1:2, set to (RL+8)*2twck 
Please referjto "LPDDR5 WCK2CK sync parameter" reference 
guide.on PHY Datasheet. 


DDRPHY DVFS1 WCK2CKSYNC CON1 
Address: Operational Base + offset (OxOAE8 


| Bit_|Attr| Reset Value 


dvfsi_wck_adj 
WCK start point for write opearation 
. If CK:WCK=1:4, set to twckpre_toggle_WR/4 
31 BigRVA OF If CK:WCK=1:2, set to twckpre_toggle_WR/2 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 


ReservedO 


dvfsi_wck2ck_static 
wck static preamble 
: if CK:WCK = 1:4, set to tWCKPRE_Static 
ZOE RNC OX if CK: WCK = 1:2, set to tWCKPRE Static 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 
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| Bit |Attr|ResetValue| —Ci@eescription 


dvfsi_wckdur_adj 
WCK duration for write opearation 
. If CK:WCK=1:4, set to (WL+4)*4twck 
22 TO RWS Oxer If CK: WCK=1:2, set to (WL+8)*2twck 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 


. Reservedi 


dvfsi_rwck_adj 
WCK start point for read opearation (set to 

12:8 |RW |0x07 twckpre_toggle_RD/4) 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 
dvfsi_rwckdur_adj 
WCK duration for read opearation 

: If CK:WCK=1:4, set to (RL+4)*4twck 

D> «| BW ORD If CK: WCK=1:2, set to (RL+8)*2twck 
Please refer to "LPDDR5 WCK2CK sync parameter" reference 
guide on PHY Datasheet. 


DDRPHY SCHD CMD GATINGO 
Address: Operational Base + offset (OxOAEC 


a = —$ 
ReservedO 

ee 
Blocks WCK gen request, when scheduler_sw_mode is enabled. 

cafe foo a chen acer ome 
Blocks DQS gen,request, when scheduler_sw_mode is enabled. 

21 rw foxo gating_CMD_DIRECT_req ; 
oon DIRECT request, when scheduler_sw_mode is enabled. 

cof pe 
Blocks, PRECHARGE CMD, when scheduler_sw_mode is enabled. 
gating_CMD_PREA_reg 

fron EERE na 
enabled. 


Rw lox0 gating_CMD_REF_req 
Blocks REFRESH CMD, when scheduler_sw_mode is enabled. 


gating_CMD_SRE_reg 

17 RW |0x0 Blocks SELF REFRESH ENTER CMD, when scheduler_sw_mode is 
enabled. 
gating_CMD_SRX_req 

16 RW {0x0 Blocks SELF REFRESH EXIT CMD, when scheduler_sw_mode is 
enabled. 
gating_CMD_ACT_reg 

Blocks ACTIVE CMD, when scheduler_sw_mode is enabled. 
gating _CMD_WR_req 

Blocks WRITE CMD, when scheduler_sw_mode is enabled. 
gating _CMD_MWR_req 

13 RW |0x0 Blocks Masked WRITE CMD, when scheduler_sw_mode is 
enabled. 
gating_CMD_RD_req 

Blocks READ CMD, when scheduler_sw_mode is enabled. 
gating _CMD_MRW_req 

Blocks MRW CMD, when scheduler_sw_mode is enabled. 
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fo aw foo [BCRP 


po_few 
Blocks I MRR CMD, when scheduler_sw_mode is enabled. 
gating_LP4_MPC_RD_FIFO_req 
bbe Blocks MPC_RD_FIFO CMD for LPDDR4, when 
scheduler_sw_mode is enabled. 


gating_LP4_MPC_RD_DQ_CAL_req 

Blocks MPC_RD_DQ_CAL CMD for LPDDR4, when 
scheduler_sw_mode is enabled. 
gating_LP4_MPC_WR_FIFO_req 

Blocks MPC_WR_FIFO CMD for LPDDR4, when 
scheduler_sw_mode is enabled. 
gating_LP4_MPC_DQS_OSC_START_reg 

Blocks MPC_MPC_DQ_OSC START CMD for LPDDR4,«when 
scheduler_sw_mode is enabled. 
gating_LP4_MPC_DQS_OSC_STOP_req 

Blocks MPC_MPC_DQ_OSC STOP CMD for LPDDR4, when 
scheduler_sw_mode is enabled. 


gating_LP4_MPC_ZQCAL_START_reg 
4 RW |0x0 Blocks MPC_MPC_ZQCAL START CMD.forLPDDR4, when 
3 


scheduler_sw_mode is enabled. 
gating_LP4_MPC_ZQCAL_LAFiCHareq 

RW {0x0 Blocks MPC_MPC_ZQCAL LATGH CMD for LPDDR4, when 
scheduler_sw_mode is enabled: 


gating_CMD_CKE_LOW_req 

Blocks CKE to high, when scheduler_sw_mode is enabled. 
pf po RRSP Slater neem 

Blocks NOP CMD, when scheduler_sw_mode is enabled. 


DDRPHY_SCHD_CMD_GATING1 
Address: Operational Base + offset,(OxOAFO) 


aianw forcoo00, SRE 
ReservedO 
gating_CMD_CAS_LP5_req 
RW {0x0 Blocks CAS CMD for LPDDR5, when scheduler_sw_mode is 
enabled. 


gating_CMD_LP5_PDE_req 
10 RW {0x0 Blocks PDE CMD for LPDDR5, when scheduler_sw_mode is 
enabled. 


gating_CMD_LP5_PDX_req_APB 

RW 0x0 Blocks PDX CMD for LPDDR5, when scheduler_sw_mode is 
enabled. 
gating_CMD_LP5_WFF_req_APB 

RW |0x0 Blocks WFF CMD for LPDDR5, when scheduler_sw_mode is 
enabled. 


gating_CMD_LP5_RFF_req_APB 
7 RW {0x0 Blocks RFF CMD for LPDDR5, when scheduler_sw_mode is 


enabled. 


gating_CMD_LP5_RDC_req_APB 
RW {0x0 Blocks RDC CMD for LPDDR5, when scheduler_sw_mode is 
enabled. 
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| Bit [Attr| Reset Value : 
gating_CMD_LP5_MPC_START_WCK2DQI_req_APB 
RW |0x0 Blocks MPC START WCK2DQI CMD for LPDDR5, when 


scheduler_sw_mode is enabled. 
gating_CMD_LP5_MPC_STOP_WCK2DQI_req_APB 
4 RW |0x0 Blocks MPC STOP WCK2DQI CMD for LPDDR5, when 


scheduler_sw_mode is enabled. 


gating_CMD_LP5_MPC_START_WCK2DQO_req_APB 
3 RW |0x0 Blocks MPC START WCK2DQO CMD for LPDDR5, when 
scheduler_sw_mode is enabled. 


gating_CMD_LP5_MPC_STOP_WCK2DQO_req_APB 

2 RW /|0x0 Blocks MPC STOP WCK2DQO CMD for LPDDR5, when 
scheduler_sw_mode is enabled. 
gating_CMD_LP5_MPC_START_ZQ_req_APB 

1 RW |0x0 Blocks MPC START ZQ CMD for LPDDR5, when 
scheduler_sw_mode is enabled. 
gating_CMD_LP5_MPC_STOP_ZQ_req_APB 

RW {0x0 Blocks MPC STOP ZQ CMD for LPDDR5, when ‘scheduler_sw_mode 

is enabled. 


DDRPHY DVFSO WCK2CKSYNC CONO 
Address: Operational Base + offset (OxOAF4 


Pee Reset Value 


joxooo0000 _|Reserved® 


preoneece lessened __ 
I/O OEN control for WCK highz or low generation in IDLE at 
DVFSO. 
RW |0x0 1'b1: Low 
1'bO: Highz 
[2]: Control for DS1 
[1]: Control,for DSO 


dvfsO_WCK_MODE_APB 

WCK driving policy at DVFSO 

2'b00: WCK is driven by PHY at PHY training with scheduler or 
WCK is driven by MC at normal operation and dvfsO_CAS_ EN 
should be 1 at this mode. 

1:0 |RW /|0x0 2'b01: WCK always be driven by MC, this mode use only WCK 
always on mode and dvfsO_CAS_EN should be 0 at this mode. 
2'b10: WCK always be driven by PHY, this field is debug purpose. 
It needs to require MC CAS command related to WCK2CK (not 
support WS_FS) and dvfsO_CAS_EN should be 1 at this mode. 
2'b11: Reserved 


DDRPHY~DVFS1_WCK2CKSYNC_CONO 
Address: Operational Base + offset (OxOAF8) 


sive aw owoooo000 See 


joxooooac0 /Reserved 


en 
I/O OEN control for WCK highz or low generation in IDLE at 


DVFS1. 

1'b1: Low 

1'bO: Highz 

[2]: Control for DS1 
[1]: Control for DSO 
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| Bit |Attr| Reset Value, 


Po Ciescription 
dvfs1_WCK_MODE_APB 
WCK driving policy at DVFS1 

2'b00: WCK is driven by PHY at PHY training with scheduler or 
WCK is driven by MC at normal operation and dvfs1_CAS_EN 
should be 1 at this mode. 

1:0 |RW /|0xO 2'b01: WCK always be driven by MC, this mode use only WCK 
always on mode and dvfsi_CAS_EN should be 0 at this mode. 
2'b10: WCK always be driven by PHY, this field is debug purpose. 
It needs to require MC CAS command related to WCK2CK (not 
support WS_FS) and dvfsi_CAS_EN should be 1 at this mode. 
2'bi1: Reserved 


DDRPHY MDLL CON2 
Address: Operational Base + offset (OxOAFC) 


ea Reset Value 
ReservedO 
SW_ctrl_lock_value_init 

Oxoos SW ctrl_lock_value cotrolled by lock ,override_ APB 


DDRPHY TESTILP5 DQO 
Address: Operational Base + offset (OxOBOO 


ee =< —— 
ReservedO 
TESTILP5_DQO 

hie TEST input port for DQO I/O 


DDRPHY TESTILP5 D 
Address: Operational Bee: + offset (OxOB04 


| Bit [Attr[ResetValue| of —~—C—s scription 
ReservedO 
31:20|Rw |oxo00 
TESTILP5_DQ1 
Oxi aaee TEST input port for DQ1 1/0 


DDRPHY TESTILP5 DQ2 
Address: Operational Base + offset (Ox0B08) 


eh =< 
ReservedO 
TESTILP5_DQ2 

7 99e0 TEST input port for DQ2 I/O 


DDRPHY TESTILP5 D 
Address: Operational ere + offset (OxOBOC) 


oie =<. 


ReservedO 


TESTILP5 DQ3 
vaiaesy TEST input port for DQ3 1/0 


DDRPHY_TESTILP5 DQ4 


Address: Operational Base + offset (0x0B10) 
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oo 


; ReservedO 


TESTILP5_DQ4 
Oxteee0 TEST input port for DQ4 1/0 


DDRPHY TESTILPS D 
Address: Operational aa + offset (Ox0B14 


a 
ReservedO 
TESTILP5_DQ5 

exteeed TEST input port for DQ5 I/O 


DDRPHY TESTILPS5 DOQ6 
Address: Operational Base + offset (Ox0B18 


| Bit [Attr/ResetValue| —Cieescription = 
. ReservedO 
: TESTILP5_DQ6 

OMErEe TEST input port for DQ6 I/O 


DDRPHY TESTILPS DQ7 
Address: Operational Base + offset (OxOB1C 


| Bit [Attr|ResetValue| si éDeeScription — 
ReservedO 
31:20|AW_ |ox000 
TESTILP5_DQ7 
Oxtae TEST input port for DQ7 I/O 


DDRPHY_TESTILP5 DOQ8 
Address: Operational Base + offset (0x0B20) 


| Bit [Attr|ResetValue| “. \ |) ——s~iDescription — Cd 
ReservedO 
3: —— 
TESTILP5_DQ8 
exieey TEST input port for DQ8 1/0 


DDRPHY_TESTILP5.DOQ9 
Address: OperationalBase + offset (0x0B24) 


ee A ee ecenvegg ———stintton —_________ 
ReservedO 
TESTILP5_DQ9 

exter? TEST input port for DQ9 I/O 


DDRPHY TESTILP5 DQ10 
Address: Operational Base + offset (0x0B28) 


eee Reset Value 


ReservedO 


TESTILP5_DQ10 
ORIRED TEST input port for DQ10 1/0 


DDRPHY_ TESTILP5 DQ1ii 
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Address: Operational Base + offset (OxOB2C 


eee Reset Value 


ReservedO 


TESTILP5_DQ11 
eae TEST input port for DQ11 1/0 


DDRPHY TESTILP5 DQi2 
Address: Operational Base + offset (0x0B30) 


| Bit |Attr[ResetValue| —“‘;‘“;C™SC‘éi Scriptom’ — sd 
ReservedO 
31:20]RW [0x00 
TESTILP5_DQ12 
Oxieeee TEST input port for DQ12 1/0 


DDRPHY TESTILP5 DQ13 
Address: Operational Base + offset (0x0B34) 


| Bit |Attr[ResetValue|—“‘*i‘“;C™SC‘éi scription sd 
ReservedO 
31:20]Rw [0x00 
TESTILP5_DQ13 
esas TEST input port for DQ13 1/0 


DDRPHY TESTILP5 DQ14 
Address: Operational Base + offset (0x0B38 


| Bit [Attr|ResetValue| Description — 
ReservedO 
31:20|RW_ [ox000 
TESTILP5 DQ14 
Uxteaee TEST input portfor.DQ14 1/0 


DDRPHY TESTILP5 DQ15 
Address: Operational Base + offset\(OxOB3C 


| Bit [Attr/ResetValue| . \ ——sCeScription — sd 
ReservedO 
31:20]Rw |oxo00 
TESTILP5_DQ15 
ee aa TEST input port for DQ15 1/0 


DDRPHY_TESTILP5. DMO 
Address: Operational Base + offset (0x0B40) 


ako. a 
ReservedO 
TESTILP5_ DMO 

uxtereo TEST input port for DMO I/O 


DDRPHY_ TESTILP5 DM1 
Address: Operational Base + offset (0x0B44) 


ae ee 


ReservedO 


TESTILP5_DM1 
Oxtree TEST input port for DM1 1/0 
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DDRPHY_TESTILP5 DOQSO 


Address: Operational Base + offset (Ox0B48 


ee 


ReservedO 


TESTILP5_DQSO 
eee TEST input port for DQSO 1/0 


DDRPHY TESTILP5 DQS1 
Address: Operational Base + offset (OxOB4C) 


| Bit |Attr[ResetValue|—“‘CS™CC‘éieSription =— 
; ReservedO 

31:20|AW_ [ox000 
TESTILP5_DQS1 

OR Ea2e0 TEST input port for DQS1 1/0 


DDRPHY TESTILP5 CK 
Address: Operational Base + offset (0x0B50) 


ee | 
ReservedO 
TESTILP5_CK 

ASEIED TEST input port for CK I/O 


DDRPHY TESTILP5 CAO 
Address: Operational Base + offset (0x0B54) 


| Bit [Attr|ResetValue| Description — 
. ReservedO 
‘ TESTILP5_CAO 

Oele0 TEST input port for CAO I/O 


DDRPHY TESTILP5 CA1 
Address: Operational Base +_offset (Ox0B58 


| Bit [Attr|ResetValue|/ \ ———“‘“‘~éi scription — 
ReservedO 
31:20|RW_ [ox000 
TESTILP5_CA1 
Oxtnes TEST input port for CA1 I/O 


DDRPHY TESTILP5 CA2 
Address: Operational Base + offset (OxOB5C 


| BitsjAttr|Reset Value| —————i—“C™CSC Description 
; ReservedO 

31:20|RW>|0x000 
TESTILP5_CA2 

oxieeey TEST input port for CA2 I/O 


DDRPHY TESTILP5 CA3 
Address: Operational Base + offset (OxOB60) 


a 2 


ReservedO 


TESTILP5_CA3 
xtc? TEST input port for CA3 I/O 
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DDRPHY TESTILP5 CA4 
Address: Operational Base + offset (Ox0B64) 


| Bit |Attr| Reset Value, 


| Ci‘ iéescription sd 
ReservedO 
31:20 0x000 Reserved 


TESTILP5_CA4 
Oxteeey TEST input port for CA4 1/0 


DDRPHY TESTILP5 CAS 
Address: Operational Base + offset (Ox0B68) 


ee ee ee 
ReservedO 
TESTILP5 CAS 

aati TEST input port for CA5 I/O 


DDRPHY TESTILP5 CA6 
Address: Operational Base + offset (OxOB6C) 


oe o  <—$——. ~.—=_—=—— 
ReservedO 
TESTILP5_CA6 

OxIg2e0 TEST input port for CA6 I/O 


DDRPHY TESTILP5 CSO 
Address: Operational Base + offset (0x0B70) 


| Bit [Attr/Reset Value| sf —S  iDescription —— 
ReservedO 
31: ss 
TESTILP5 CSO 
Ores TEST infutport for CSO 1/0 


DDRPHY TESTILP5 CSi 
Address: Operational Base, + offset’(0x0B74) 


ao << 
ReservedO 
TESTILP5_CS1 

ty atid. TEST input port for CS1 I/O 


DDRPHY. TESTILP5 WCKO 
Address: Operational Base + offset (Ox0B78 


Se =< 
ReservedO 
TESTILP5_WCKO 

Ose TEST input port for WCKO I/O 


DDRPHY TESTILPS WCK1 
Address: Operational Base + offset (OxOB7C 


| Bit_|Attr| Reset Value 


; ReservedO 
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[| Bit [Attr[ResetValue| ss —“‘;‘“;C™CéScription— 
TESTILP5_WCK1 
Oxi nee TEST input port for WCK1 I/O 


DDRPHY_DQSDUTY_CONO 


Address: Operational Base + offset (OxOB80) 


ee =< 


ReservedO 


DQSRiseDuty_rankO_DSO 
aloe For debug purpose 
DDRPHY DQSDUTY CONi 
Address: Operational Base + offset (0x0B84) 


Fee a cs ee a 
= 

DDRPHY DQSDUTY CON2 

Address: Operational Base + offset (0x0B88) 


| Bit |Attr|ResetValue| ss “s——“‘;‘;S*éCé ecription =— (Cid 
: ReservedO 
: DQSRiseDuty_rank1_DSO 

0x0000000 For debug purpose 


DDRPHY DQSDUTY CON3 
Address: Operational Base + offset (OxOB8C) 


| 
as 

DDRPHY DQSDUTY CON4 

Address: Operational Base:+ offset (Ox0B90 


| Bit _|Attr| Reset.Value 
; Reserved0O 
: DQSRiseDuty_rankO_DS1 

0x0000000 |For debug purpose 


DDRPHY DQSDUTY CONS 
Address: Operational Base + offset (OxO0B94 


oe ae Reset Value 


ReservedO 


DQSFallDuty_rankO_DS1 
0x0000000 For debug purpose 


DDRPHY_DQSDUTY_CON6 


Address: Operational Base + offset (0x0B98) 
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| Bit |Attr|ResetValue| Ci@eescription 


; ReservedO 


2 DQSRiseDuty_rank1_DS1 
0x0000000 For debug purpose 
DDRPHY DOQSDUTY CON7 

Address: Operational Base + offset (OxOB9C 


a 
Soa 

DDRPHY MON RCNTO 

Address: Operational Base + offset (OxOBAO 


| Bit |Attr|ResetValue| Cieescription = 
2si0 [Ro Joxanoocaee |FirVeboa vurpoce gO 
DDRPHY MON _ RCNT1 

Address: Operational Base + offset (OxOBA4 


Te 
ReservedO 
MON_RCNT_DSO 

ae pene For debug purpose 


DDRPHY_MON_RCNT2 
Address: Operational Base + offset (OxOBA8) 


ae 
=e foo 
Reserved 
MON_RCNT_DS1 


DDRPHY_MON_ RCNT3 
Address: OperationalBase + offset (OxOBAC) 


Pe Gn 
rial poo ST 

aia frox|oxcooo perdebug purpose 

DDRPHY CMD DESKEWC CODEO 

Address: Operational Base + offset (OxOBBO) 


ae aa Reset Value 


Reservedi 
1:26)Ro ooo [Reseed 


CaiDeSkewCode 
25:16|RO | has CA1 De-skew center code 
: ReservedO 
s:tojro foxoo Reeve 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CO™OCOéOScription 
0x000 Ca0DeSkewCode 
CAO De-skew center code 


DDRPHY_CMD DESKEWC CODE1 
Address: Operational Base + offset (OxOBB4) 


a =< 
Reserved1 
2e|ro [oxo |Reseed 
Ca3DeSkewCode 
ace One? CA3 De-skew center code 


ReservedO 
Ca2DeSkewCode 
a5 0x000 CA2 De-skew center code 


DDRPHY CMD DESKEWC CODE2 
Address: Operational Base + offset (OxOBB8) 


Pon Poa ee ne a? a 7 
1:26|ro ooo [Reseed 
Reserved 
Ca5DeSkewCode 
25:16]RO- On800 CA5 De-skew center code 
: ReservedO 
s:1ojro foxoo|Reseves NS 
Ca4DeSkewCode 
ar 0x000 CA4 De-skew center code 


DDRPHY CMD DESKEWC CODE3 
Address: Operational Base + offset (OxOBBC) 


a 
ReservedO 
Ca6DeSkewCode 

253 ox000 CA6 De-skew center code 


DDRPHY CMD DESKEWC, CODE4 
Address: Operational Base.+ offset (OxOBCO 


| Bit_|Attr| ResetValue 

: Reserved1 

: CsFineDeSkewCode 
mh 16|RO. | hae CS Fine training De-skew center code 

; ReservedO 
Ragone 

0x000 CsCoarseDeSkewCode 
CS Coarse training De-skew center code 


DDRPHY CBT CAL STATO 
Address: Operational Base + offset (OxOBC4 


eee Reset Value 


ReservedO 
vase [ooo tenes 


0x0 cbt_hw_cal_done 
LPDDR4 HW calibration done signal 
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| Bit |Attr|ResetValue| Ci@eescription 


cbt_vwm_max_flag 
Command bus training searching max flag 
24:17 0x00 cbt_fail_status[6:1]: CAO~CA5 
cbt_fail_status[7]: CS Coarse 
cbt_fail_status[8]: CS Fine 
cbt_fail_status 
Command bus training fail status 
16:9 0x00 cbt_fail_status[6:1]: CAO~CA5 
cbt_fail_status[7]: CS Coarse 
cbt_fail_status[8]: CS Fine 


cbt_pass_ status 
Command bus training pass status 
8:1 0x00 cbt_pass_status[6:1]: CAO~CA5 
cbt_pass_status[7]: CS Coarse 
cbt_pass_status[8]: CS Fine 
SS 
CSO De-skew center code 


DDRPHY CMD LEFT CODEO 
Address: Operational Base + offset (OxOBC8) 


i Sa —$—_ —\ == ———— 
Reservedi 
1:26r0 |oxoo Reseed 
CailVWMLCode 
25:16|RO | mie Command bus training CAL Left code 
, ReservedO 
s:1o[Ro [oxo Reserves eG 
0x000 CaOVWMLCode 
Command bus training CAO Left code 


DDRPHY CMD LEFT CODE1 
Address: Operational Base + offset.(OxOBCC) 


| Bit [Attr/ResetValue| © —Ciescription 
: Reserved1 
; Ca3VWMLCode 
25:16|R0 [0x00 Command bus training CA3 Left code 
: ReservedO 
0x000 Ca2VWMLCode 
Command bus training CA2 Left code 


DDRPHY CMD LEFT CODE2 
Address: Operational Base + offset (OxOBDO) 


ae 
26|ro foro reserved 
Reserved 
Ca5VWMLCode 
25:16|RO | nee Command bus training CA5 Left code 


, ReservedO 
seo fowo fee 
0x000 Ca4VWMLCode 
Command bus training CA4 Left code 


DDRPHY CMD LEFT CODE4 
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Address: Operational Base + offset (OxOBD8 


Se = 
126|ro |oxoo [Reseed 
Reserved 
CsVWMLFineCode 
25:16|RO_ Ox000 CS Fine training CS Left code 


; ReservedO 
iso foo fewres? 
0x000 CsVWMLCoarseCode 
CS Coarse training CS Left code 
DDRPHY CMD RIGHT CODEO 
Address: Operational Base + offset (OxOBDC) 


ee a 
2élno fowoopecened 
Reserved 
CalVWMRCode 
25:16|R0 | Ox00F Command bus training CA1 Right code 
‘ ReservedO 
ts:tolro joo pcsevek 
0x000 CaOVWMRCode 
Command bus training CAO Right.code 


DDRPHY CMD RIGHT CODE1 
Address: Operational Base + offset (OxOBEO 


ee <a i 
zero joo ireseved 
Reserved 
Ca3VWMRCode 
25:16|Ro | oe? Command bus training CA3 Right code 
: ReservedO 
ss:tolro joo Reseed 
0x000 Ca2VWMRCode 
Command bus training CA2 Right code 


DDRPHY CMD RIGHT*«CODE2 
Address: Operational Base + offset (OxOBE4 


= 
Reservedi 
26|Ro logo N= [Reseed 
Ca5VWMRCode 
aay Qee Command bus training CA5 Right code 
: ReservedO 
e ox000 Ca4VWMRCode 
Command bus training CA4 Right code 


DDRPHY_CMD_ RIGHT CODE4 
Address: Operational Base + offset (OxOBEC) 


See a 


Reserved1 
1:26)Ro ooo [Reseed 


CsVWMRFineCode 
25:16]R0 | oxtee CS Fine training CS Right code 
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| Bit |Attr|ResetValue| Ci@eescription 


spo ooo ee 
Reserved 


ateiay b 
9:0 |ro | ox000 CsVWMRCoarseCode 
CS Coarse training CS Right code 


DDRPHY DVFSO CLKMODE CON 
Address: Operational Base + offset (OxOBFO 


Petes Reset Value 


joxo000000 [Reserved 
dvfsO_phy_dll_2x 
1'b1: PHY DLL 2x clock(=WCK) 
VE 0x8 1'bO: PHY DLL 1x clock(=WCK/2) 

Use only MODE4 and Under 3200Mbps 
dvfsO_phy_clk_2x 

3 RW /|0x1 1'b1: PHY 2x clock 
1'bO: PHY 1x clock for DVFSO 


dvfsO_phy_mode 
Clock ratio mode between MC and PHY for LP4/5 combo for 
DVFSO. 
: 3'dO: LP4 mode DFI clock ratio MC : > DQS = 1:4 

aici sal ace 3'd1: LP4 mode DFI clock ratioPMG@.; CK : DQS = 1:2 
3'd2: LP5 mode DFI clock ratio MC : : WCK/RDOS 
3'd3: LP5 mode DFI clock ratio MC : : WCK/RDQ 
3'd4: LP5 mode DFI clock ratio MC : : WCK/RDQ 


DDRPHY DVFS1 CLKMODE CON 
Address: Operational Base + offset (OxOBF4) 


ss I sO Reset Value 


joxooooo00 |Reserved 
dvfs1_phy_dll_2x 
1'b1: PHY*DLL 2x clock(=WCK) 
BM) xe 1'b0:, PAY DLL 1x clock(=WCK/2) 

Use only MODE4 and Under 3200Mbps 
dvfs1_phy_clk_2x 

3 RW |0x1 1'’b1i: PHY 2x clock 
1'bO: PHY 1x clock for DVFS1 


dvfsi_phy_mode 
Clock ratio mode between MC and PHY for LP4/5 combo for 
DVFS1. 

2:0.-0lRWe|oxd 3'dO: LP4 mode DFI clock ratio MC : : DQS = 1:4:4(TBD) 

: 3'd1: LP4 mode DFI clock ratio MC : : DQS = 1:2:2 

3'd2: LP5 mode DFI clock ratio MC : : WCK/RDQS 
3'd3: LP5 mode DFI clock ratio MC : : WCK/RDQS 
3'd4: LP5 mode DFI clock ratio MC : : WCK/RDQS 


DDRPHY_DVFSO DCC CONO 
Address: Operational Base + offset (OxOBF8) 


a =< 


ReservedO 


For debug purpose 
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| Bit |Attr|ResetValue| Ci eescription 


dvfsO_DUTY_NCODE 


: dvfsO_DUTY_PCODE 
DDRPHY DVFS1 DCC CONO 
Address: Operational Base + offset (OxOBFC 


| Bit |Attr|ResetValue| Cieescription 
sista[Ro [oxoo0000 [Reserved 
aaa 

DDRPHY PTC CONO 

Address: Operational Base + offset (OxO0COO 


| Bit [Attr|ResetValue| ss —“‘“CW#éiS scription 
19 porte 


. ptc_ext_zq_mode_pdds 
i 16|Rw |ox7 For debug purpose 


Reserved3 
Reserved 
ptc_ext_zq_force_impp 
14:12}RW |0x0 For debug purpose 

x0 


Reserved4 
aw Jo 


ptc_ext_zq_force_impn 
10:8 Rw |ox0 For debug purpose 


Reserved 
ptc_ext_zq_pmon 
0x0 
0 


15 


Reserved6 
Reserved 
ox ptc_ext_zq_nmon 
For debug purpose 
DDRPHY PTC CON1 


Address: Operational Base + offset (Ox0C04) 


| Bit |Attr| Reset Value 


ptc_ext_zq_force 
31 RW For debug purpose 
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| Bit [Attr|ResetValue| ss ——“‘S:*CéiS scription 
Cn 
> febe eam. 
ve 


a ae 
pws feats 


DDRPHY PTC CON2 
Address: Operational Base + offset (Ox0C08 


| Bit |Attr|Reset Value| si DeScription — 
31 fro joo femee O OQN——is—s—s—idY 
30:20[R0 foxioo NS —“‘“‘CSsSCSC—sY 
AS Gee 

ea eae CisdY 
oN growin ee —SY 
DDRPHY PTC CON3 


Address: Operational Base + offset (OxOCOC) 


ae Reset Value 


ReservedO 


ptc_ext_offsetr 

oe For debug purpose 
: Reserved1 

as Reserved 
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| Bit [Attr/ResetValue| —Céieecription 
o_o 
DDRPHY PTC CON4 

Address: Operational Base + offset (0x0C10) 


| Bit |Attr|ResetValue| —Ciescription 
: 
jevpo pe ieee 
is fo po leaner 


: Reserved2 
15:4 Rw Joxo00 Recetved 


a a SN 
For debug purpose 

For debug purpose 

ptc_ext_gatelvl_en 

For debug purpose 


ptc_ext_writeslvl_en 
For debug purpose 


DDRPHY_PTC_CON5 
Address: Operational Base + offset (0x0C14) 


[Attr|Reset Value| “. 4 | Description 


ReservedO 
Feedback write latency 


Tcomsars 
ep qe eee 


7:36 [RO [Oxo reserved 
5 
a 
3:2 [RO oxo reserved 
fee gr 
p hele eas ™ 


DDRPHY_ PTC CONG6 
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Address: Operational Base + offset (Ox0C18 


a a 
rw foro Rerdencgpunece ON 
ow foo fiuvtestcontetmoderoporco 
DDRPHY_ PTC CON7 


Address: Operational Base + offset (OxOC1C) 


| Bit |Attr|ResetValue| 7 CiDescription 
ptc_wrdata_p3 
3 ee Data pattern for wrdata p3 
ptc_wrdata_p2 
Doe Data pattern for wrdata p2 


DDRPHY_ PTC -CONS 
Address: Operational:Base + offset (Ox0C20) 


| Bit |Attr|ResetValue| ——— “s—“‘W*éCé eScription =— (Cid 
ptc_wrdata_p1 
oe ——_ Data pattern for wrdata p1 
ptc_wrdata_p0O 
wail Data pattern for wrdata pO 


DDRPHY_ PTC CON9 
Address: Operational Base + offset (Ox0C24) 


| Bit |Attr| Reset Value 


ptc_exp_wrdata_p3 
ee seas oe Expected data pattern for wrdata p3 


ptc_exp_wrdata_p2 
oxten Expected data pattern for wrdata p2 


DDRPHY PTC CON10 
Address: Operational Base + offset (0x0C28) 
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| Bit |Attr|ResetValue| Ci eescription 


: ptc_exp_wrdata_p1 
31:16|RW | Ox00tt Expected data pattern for wrdata p1 


‘ ptc_exp_wrdata_p0O 
OxOOtt Expected data pattern for wrdata pO 


DDRPHY PTC CONi1 
Address: Operational Base + offset (OxOC2C 


| Bit |Attr|ResetValue| Cieescription 
1 
: 
por aabig purpose 
ptc_wrdata_mask_p2 

Data mask pattern for wrdata mask p2 


0x0 ptc_wrdata_mask_p1 
Data mask pattern for wrdata mask p1 
ptc_wrdata_mask_pO 

Data mask pattern for wrdata mask pO 
ptc_exp._ wrdata_mask_p3 

Expected,data mask pattern for wrdata mask p3 
ptc_exp_wrdata_mask_p2 

Expected data mask pattern for wrdata mask p2 

ptc_exp_wrdata_mask_p1 

Expected data mask pattern for wrdata mask p1 


ON exp_wrdata_mask_p0 


Expected data mask pattern for wrdata mask pO 


bw 


DDRPHY PTC. CONi2 
Address: Operational Base + offset (Ox0C30 


| Bits|Attr|Reset Value] —Cieescription, 
ps:0 FRo Jowoooo  (iread'detsfororco 
DDRPHY PTC CON13 

Address: Operational Base + offset (0x0C34 


| Bit_|Attr| Reset Value 


: rddata_wi_qi_ds0O 
31:16|RO_|0x0000 wi read data for DPCO 


' rddata_w0_qi_ds0O 
15:0 [RO Oxon? wO read data for DPCO 
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DDRPHY_ PTC _CON14 
Address: Operational Base + offset (Ox0C38) 


| Bit [Attr/ResetValue| ——Céiescription 
15:0 |ro Joxoooo  [steadaataforvec, 
DDRPHY_PTC_CON15 

Address: Operational Base + offset (Ox0C3C) 


| Bit [Attr/ResetValue| Ci escription 
15:0 |ro Joxoooo  [Norendaais foroec, = 
DDRPHY_PTC_CON16 

Address: Operational Base + offset (0Ox0C40) 


| Bit |Attr[ResetValue| ss ——“‘é‘éCiScription 
s1:30|no [ovo iResemea = 
29:24|R0 foxoo —|rer-gebug purpose 
psizajno [ovo iResemeas = Cd 
ps:te|Ro [oxoo lFardebug purpose 
staleo [oxo ieecerves 
13:8 |ro [ooo peraewsipurpose 
7s fro xo ieee 
4 RO foxoo eee ttoring_ds0_cs0 


DDRPHY_ PTC .CON17 
Address: Operational.Base + offset (0x0C44) 


|Attr|ResetValue| Ciescription, 
; ReservedO 


DDRPHY_ PTC _CON1i8 
Address: Operational Base + offset (Ox0C48) 


fAttr|Reset Value] Cieescription 
: ReservedO 


DDRPHY PTC CONi9 
Address: Operational Base + offset (OxOC4C 


Reset Value 


31: 


ReservedO 
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DDRPHY PTC CON20 
Address: Operational Base + offset (Ox0C50 


a 


ReservedO 


test_oky_dgq 
i oo 


DDRPHY PTC CON21i1 
Address: Operational Base + offset (0x0C54) 


| Bit [Attr/ResetValue| Ci ecription 
15:0 |ro Joxooooistermeg ge NS 
DDRPHY PTC CON22 

Address: Operational Base + offset (Ox0C58) 


Pe el Reset Value 
ReservedO 
test_oky_dm 
rs pepo rest oky- om 
i Reserved1 
7:2 |ro fowoo iResemea = NS 
: test_err_dm 
x0 |ro joo fecseeram 
DDRPHY Periodic ZQ CON 
Address: Operational Base + offset (Ox0C7Z0 
Par Reset Value 
si jaw. Oxo oxo fe godigtziRgnt_en 
Periodic zq counter enable (Enable periodic ZQ calibration 


periodic _zq, time 
30:0 |RW |0x000403f5 \\periodic_zq_time is defined interval of periodic zq calibrationn 
Total time = periodic_time*(period of clk_osc) 


DDRPHY PRBS LEFT MARGIN DOO 
Address: Operational.Base + offset (OxODOO) 


| Bit |Attr| Reset Value 


: ReservedO 
prbs_offset_left_l_dqO 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


: Reservedi 


prbs_offset_left_h_dqO 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS RIGHT MARGIN DQO 


Address: Operational Base + offset (Ox0D04) 
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| Bit |Attr|ResetValue| Ci@eescription 


; ReservedO 
prbs_offset_right_l_dqO 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
F Reserved1 
prbs_offset_right_h_dqO 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] =»1. 


DDRPHY PRBS LEFT MARGIN DQ1 
Address: Operational Base + offset (OxOD08) 


| Bit [Attr/ResetValue| Ci escription = 
: ReservedO 
prbs_offset_left_I_dq1i 


25:16 0x000 prbs offset left margin captured by WDQS rising edge. 
Should be used by prbs_per_bit_mode[PRBS,; CONO[3]] = 1. 


Reserved1 
iso ooo ‘ee 
prbs_offset_left_h_dq1 
0x000 prbs offset left margin captured\by WDQS falling edge. 
Should be used by prbs__per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS RIGHT MARGIN DQ1 
Address: Operational Base + offset (OxODOC) 


| Bit [Attr/ResetValue| |Description 
: ReservedO 
prbs_ offset sright_I_dqi 


25:16 0x000 prbs.offset left margin captured by WDQS rising edge. 
Should. be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


Reserved1 
isileo foxoo fees 
p:0 fro prbs_offset_right_h_dq1 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS LEFT MARGIN DQ2 
Address: Operational Base + offset (Ox0D10) 


| Bit.[Attr|ResetValue| —————Cé‘Ce@critiom 
c ReservedO 
prbs_offset_left_l_dq2 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
s Reserved1 
prbs_offset_left_h_dq2 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS RIGHT MARGIN D 


Address: Operational Base + offset (0x0D14) 
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| Bit |Attr|ResetValue| Ci@eescription 


Reserved 
prbs_offset_right_l_dq2 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
isofo ooo fev 
Reserved 
prbs_offset_right_h_dq2 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] =1. 


DDRPHY PRBS LEFT MARGIN DQ3 
Address: Operational Base + offset (0x0D18) 


| Bit [Attr|ResetValue| CC‘ cription = sy 
. Reserved 
prbs_offset_left_l_dq3 


25:16 0x000 prbs offset left margin captured by WDQS rising edge. 
Should be used by prbs_per_bit_mode[PRBS,; CONO[3]] = 1. 


iso ooo ‘ree 
Reserved 
prbs_offset_left_h_dq3 
0x000 prbs offset left margin capturedy\by WDQS falling edge. 
Should be used by prbs__per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS RIGHT MARGIN _ DQ3 
Address: Operational Base + offset (OxOD1C) 


| Bit [Attr/ResetValue| |Description 
: Reserved 
prbs_ offset yright_I_dq3 


25:16 0x000 prbs.offset left margin captured by WDQS rising edge. 
Should. be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


Reserved1 
isnoleo [ooo Sere 
prbs_offset_right_h_dq3 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS LEFT MARGIN DQ4 
Address: Operational Base + offset (OxO0D20) 


| Bit.|Attr|ResetValue| CC‘ ecritiom 
c ReservedO 
prbs_offset_left_l_dq4 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
s Reserved1 
prbs_offset_left_h_dq4 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS _ RIGHT MARGIN DQ4 


Address: Operational Base + offset (0x0D24) 
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| Bit |Attr|ResetValue| Ci@eescription 


; ReservedO 
prbs_offset_right_l_dq4 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
F Reserved1 
prbs_offset_right_h_dq4 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] =1. 


DDRPHY PRBS LEFT MARGIN DQ5 
Address: Operational Base + offset (Ox0D28) 


| Bit [Attr|ResetValue| CC‘ cription = ss 
5; ReservedO 
prbs_offset_left_l_dq5 


25:16 0x000 prbs offset left margin captured by WDQS rising edge. 
Should be used by prbs_per_bit_mode[PRBS,; CONO[3]] = 1. 


Reserved1 

isleo [ooo fees 
prbs_offset_left_h_dq5 

2:0 fro 0x000 prbs offset left margin capturedj\by WDQS falling edge. 
Should be used by prbs _per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS RIGHT MARGIN _DQ5 
Address: Operational Base + offset (OxOD2C) 


| Bit [Attr/ResetValue| |Description 
: ReservedO 
prbs_ offset sright_I_dq5 


25:16 0x000 prbs.offset left margin captured by WDQS rising edge. 
Should. be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


Reserved1 
isnoleo [ooo Sere 
prbs_offset_right_h_dq5 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS LEFT MARGIN DQ6 
Address: Operational Base + offset (0x0D30) 


| Bit,[Attr|ResetValue| CC‘ escriptiom = 
c ReservedO 
prbs_offset_left_l_dq6 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
s Reserved1 
prbs_offset_left_h_dq6 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS RIGHT MARGIN D 


Address: Operational Base + offset (0x0D34) 
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| Bit |Attr|ResetValue| Ci@eescription 


; ReservedO 
prbs_offset_right_l_dq6 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
F Reserved1 
prbs_offset_right_h_dq6 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] =»1. 


DDRPHY PRBS LEFT MARGIN DQ7 
Address: Operational Base + offset (0x0D38) 


| Bit [Attr/ResetValue| Ci ecription = 
: ReservedO 
prbs_offset_left_l_dq7 


25:16 0x000 prbs offset left margin captured by WDQS rising edge. 
Should be used by prbs_per_bit_mode[PRBS,; CONO[3]] = 1. 


Reserved1 
iso ooo ‘ee 
prbs_offset_left_h_dq7 
0x000 prbs offset left margin captured\by WDQS falling edge. 
Should be used by prbs__per_bit_ mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS RIGHT MARGIN DQ7 
Address: Operational Base + offset (OxOD3C) 


| Bit [Attr/ResetValue| |Description 
: ReservedO 
prbs_ offset sright_l_dq7 


25:16 0x000 prbs.offset left margin captured by WDQS rising edge. 
Should. be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


Reserved1 
isileo foxoo fees 
p:0 fro prbs_offset_right_h_dq7 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS LEFT MARGIN DQ8 
Address: Operational Base + offset (Ox0D40) 


| Bit,|Attr|ResetValue| CC‘ ecritiom 
c ReservedO 
prbs_offset_left_l_dq8 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
s Reserved1 
prbs_offset_left_h_dq8& 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_PRBS_ RIGHT MARGIN _DQ8& 


Address: Operational Base + offset (0x0D44) 
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| Bit |Attr|ResetValue| Ci@eescription 


; ReservedO 
prbs_offset_right_l_dq8 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
F Reserved1 
prbs_offset_right_h_dq8 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS LEFT MARGIN DQ9 
Address: Operational Base + offset (0x0D48) 


| Bit_[Attr| Reset Value 
; ReservedO 
prbs_offset_left_l_dq9 


25:16 0x000 prbs offset left margin captured by WDQS rising edge. 
Should be used by prbs_per_bit_mode[PRBS,; CONO[3]] = 1. 


Reserved1 

isleo [ooo fees 
prbs_offset_left_h_dq9 

2:0 fro 0x000 prbs offset left margin capturedy\by WDQS falling edge. 
Should be used by prbs _per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_PRBS RIGHT MARGIN DQ9 
Address: Operational Base + offset (OxOD4C) 


| Bit [Attr/ResetValue| |Description 
: ReservedO 
prbs_ offset sright_l_dq9 


25:16 0x000 prbs.offset left margin captured by WDQS rising edge. 
Should. be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


Reserved1 
isnoleo [ooo Sere 
prbs_offset_right_h_dq9 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS LEFT MARGIN DQ10 
Address: Operational Base + offset (OxO0D50) 


| Bit,|Attr|ResetValue| CSC‘ escritiom 
c ReservedO 
prbs_offset_left_l_dq10 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
s Reserved1 
prbs_offset_left_h_dqi0 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_PRBS_RIGHT_ MARGIN _DQ10 


Address: Operational Base + offset (0x0D54) 
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| Bit |Attr|ResetValue| Ci@eescription 


; ReservedO 
prbs_offset_right_I_dqi0 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
F Reserved1 
prbs_offset_right_h_dq10 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] =1. 


DDRPHY PRBS LEFT MARGIN DQ11 
Address: Operational Base + offset (Ox0D58) 


| Bit [Attr/ResetValue| Ci escription = 
: ReservedO 
prbs_offset_left_l_dqil 


25:16 0x000 prbs offset left margin captured by WDQS rising edge. 
Should be used by prbs_per_bit_mode[PRBS,; CONO[3]] = 1. 


Reserved1 
iso ooo ‘ee 
prbs_offset_left_h_dq11 
0x000 prbs offset left margin captured\by WDQS falling edge. 
Should be used by prbs__per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS RIGHT MARGIN DQ11 
Address: Operational Base + offset (OxOD5C) 


| Bit [Attr/ResetValue| |Description 
: ReservedO 
saeeo fowo genes 
prbs_ offset sright_Il_dqii 


25:16 0x000 prbs.offset left margin captured by WDQS rising edge. 
Should. be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


Reserved1 
isileo foxoo fees 
p:0 fro prbs_offset_right_h_dqi1 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS LEFT MARGIN DQ12 
Address: Operational Base + offset (OxOD60) 


| Bit,|Attr|ResetValue| CC‘ ecritiom 
c ReservedO 
prbs_offset_left_I_dqi2 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
s Reserved1 
prbs_offset_left_h_dq12 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS RIGHT MARGIN DQ12 


Address: Operational Base + offset (OxO0D64) 
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| Bit |Attr|ResetValue| Cieescription 


; ReservedO 
prbs_offset_right_l_dqi2 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
F Reserved1 
prbs_offset_right_h_dqi2 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] =1. 


DDRPHY PRBS LEFT MARGIN DQ13 
Address: Operational Base + offset (OxOD68) 


| Bit [Attr|ResetValue| CC‘ Scription = s/s 
5; ReservedO 
prbs_offset_left_l_dq13 


25:16 0x000 prbs offset left margin captured by WDQS rising edge. 
Should be used by prbs_per_bit_mode[PRBS,; CONO[3]] = 1. 


Reserved1 

isieo foo ‘sees 
prbs_offset_left_h_dqi3 

2:0 fro 0x000 prbs offset left margin captured\by WDQS falling edge. 
Should be used by prbs _per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS RIGHT MARGIN DQ13 
Address: Operational Base + offset (OxOD6C) 


| Bit [Attr/ResetValue| |Description 
: ReservedO 
prbs_ offset sright_I_dqi3 


25:16 0x000 prbs.offset left margin captured by WDQS rising edge. 
Should. be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


Reserved1 
isileo foxoo fees 
p:0 fro prbs_offset_right_h_dq13 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_PRBS LEFT MARGIN DQ14 
Address: Operational Base + offset (Ox0D70) 


| Bit,|Attr|ResetValue| CC‘ ecritiom 
c ReservedO 
prbs_offset_left_l_dq14 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
s Reserved1 
prbs_offset_left_h_dq14 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_ PRBS RIGHT MARGIN DQ14 


Address: Operational Base + offset (0x0D74) 
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| Bit |Attr|ResetValue| Ci@eescription 


Reserved 
prbs_offset_right_l_dq14 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
sag ooo gregh 
Reserved 
prbs_offset_right_h_dqi4 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS LEFT MARGIN DQ15 
Address: Operational Base + offset (Ox0D78) 


| Bit [Attr|ResetValue| CC‘ Scription = sy 
. Reserved 
prbs_offset_left_l_dq1i5 


25:16 0x000 prbs offset left margin captured by WDQS rising edge. 
Should be used by prbs_per_bit_mode[PRBS,; CONO[3]] = 1. 


iso ooo ‘ree 
Reserved 
prbs_offset_left_h_dqi5 
0x000 prbs offset left margin captured\by WDQS falling edge. 
Should be used by prbs__per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY_PRBS RIGHT MARGIN DQi5 
Address: Operational Base + offset (OxOD7C) 


| Bit [Attr|ResetValue| Description — 
; Reserved 
prbs_ offset sright_I_dqi5 


25:16 0x000 prbs.offset left margin captured by WDQS rising edge. 
Should. be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


Reserved1 
isileo foxoo fees 
p:0 fro prbs_offset_right_h_dq15 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS LEFT MARGIN DMO 
Address: Operational Base + offset (OxOD80) 


| Bit.[Attr|ResetValue| Ci ecrritiom 
c ReservedO 
prbs_offset_left_|_dm0 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
s Reserved1 
prbs_offset_left_h_dmo0O 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS RIGHT MARGIN DMO 
Address: Operational Base + offset (Ox0D84) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 537 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


; ReservedO 
prbs_offset_right_l_dm0O 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
F Reserved1 
prbs_offset_right_h_dm0O 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] =1. 


DDRPHY PRBS LEFT MARGIN DMi 
Address: Operational Base + offset (OxO0D88) 


| Bit |Attr| Reset Value 


; ReservedO 
prbs_offset_left_l_dm1 
25:16 0x000 prbs offset left margin captured by WDQS rising edge. 


Should be used by prbs_per_bit_mode[PRBS,; CONO[3]] = 1. 
‘ Reserved1 
prbs_offset_left_h_dm1 
0x000 prbs offset left margin captured\by WDQS falling edge. 
Should be used by prbs _per_bit_mode[PRBS_CONO[3]] = 1. 


DDRPHY PRBS RIGHT MARGIN DM1 
Address: Operational Base + offset (OxOD8C) 


| Bit |Attr|/ResetValue| Description 


: ReservedO 


prbs_ offset yright_I_dm1 
25:16 0x000 prbs. offset left margin captured by WDQS rising edge. 
Should. be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 


¥ Reserved1 
prbs_offset_right_h_dm1 
0x000 prbs offset left margin captured by WDQS falling edge. 
Should be used by prbs_per_bit_mode[PRBS_CONO[3]] = 1. 
DDRPHY_WR.BYTEO CYC CSO CODE 


Address: Operational Base + offset (OxODCO) 


| Bit.|Attr|ResetValue| CC‘ ecritiom 
c ReservedO 

ctrl_shift_ecc_dsO_cs0O 

29:27 0x0 Write ECC Cycle Code for Data SliceO. Additional delay on ECC is 

: ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 


LPDDRS, tCK for LPDDR4) 
ctrl_shift_dm_dsO_csO 
26:24 0x0 Write DM Cycle Code for Data SliceO. Additional delay on DQ/DM 
‘ is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
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| Bit |Attr[ResetValue| ———C—i—“*;C*C‘~CiS escrito 
ctrl_shift_dq7_dsO_cs0O 
Write DQ7 Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq6_dsO_cs0O 
Write DQ6 Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq5_ds0O_cs0O 
Write DQ5 Cycle Code for Data SliceO. Additional delay on\DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4 
ctrl_shift_dq4_ds0O_cs0O 
Write DQ4 Cycle Code for Data SliceO. Additional, delay,on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle.\(tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq3_ds0O_cs0O 
Write DQ3 Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq2_ds0O_cs0O 
Write DQ2 Cycle Code for Data’SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrh.shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dqi_dsO_csO 
Write DQ1 Cycle Code for, Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dqO\dsO_csO 
Write DQO Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shiftyd*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4) 


DDRPHY WR BYTE1 CYC CSO).CODE 
Address: Operational Base + offset (OxODC4) 


ctrl_shift_ecc_dsi_csO 

Write ECC Cycle Code for Data Slice1. Additional delay on ECC is 
ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4) 

ctrl_shift_dm_ds1_cs0O 

Write DM Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4 

ctrl_shift_dq7_ds1_cs0O 

Write DQ7 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4 

ctrl_shift_dq6_ds1_cs0O 

Write DQ6 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4) 
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| Bit |Attr[ResetValue| ———Cti—“C;C*C~Ci scription 
ctrl_shift_dq5_ds1_cs0O 
Write DQ5 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq4_ds1_cs0O 
Write DQ4 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq3_ds1_cs0O 
Write DQ3 Cycle Code for Data Slice1. Additional delay on,\DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4 
ctrl_shift_dq2_ds1_cs0O 
Write DQ2 Cycle Code for Data Slice1. Additional, delay.on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle.\(tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dqi_ds1_cs0O 
Write DQ1 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dqO_ds1_cs0O 
Write DQO Cycle Code for Data’Slicel. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrk.shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 


DDRPHY WR BYTEO CYC CSi CODE 
Address: Operational Base + offset (OxODC8 


Reset Value 
Reserved 
ctrl_shift_eec_dsO_cs1 
Write ECC Cycle Code for Data SliceO. Additional delay on ECC is 
ctrl_shift d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5) tCK for LPDDR4) 
ctrl_shift_dm_dsO_csi 
Write DM Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq7_dsO_cs1 
Write DQ7 Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq6_dsO_csi 
Write DQ6 Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4 
ctrl_shift_dq5_dsO_csi 
Write DQ5 Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4 
ctrl_shift_dq4_dsO_cs1 
Write DQ4 Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
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| Bit |Attr[ResetValue| ————Cits—C*i“C;*C‘~Ci scription 
ctrl_shift_dq3_dsO_csi 
Write DQ3 Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq2_dsO_cs1i 
Write DQ2 Cycle Code for Data SliceO. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 
ctrl_shift_dq1_dsO_csi 
Write DQ1 Cycle Code for Data SliceO. Additional delay on\DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4 
ctrl_shift_dqO_dsO_csi 
Write DQO Cycle Code for Data SliceO. Additional, delay.on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle.\(tWCK for 
LPDDRS, tCK for LPDDR4) 


DDRPHY WR BYTE1 CYC CS1 CODE 
Address: Operational Base + offset (OxODCC) 


Reset Value 
Reserved 

ctrl_shift_ecc_dsi_cs1 

Write ECC Cycle Code for/Data Slice1. Additional delay on ECC is 
ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4 

ctrl_shift_dm_ds1_csi1 

Write DM Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*}2:1]4 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4) 

ctrl_shift_dq7_ds1_cs1 

Write DQ7 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrlashift d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5) tCK for LPDDR4) 

ctrl_shift_dq6_dsi_csi 

Write DQ6 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4) 

ctrl_shift_dq5_ds1_cs1 

Write DQ5 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4) 

ctrl_shift_dq4_ds1_cs1 

Write DQ4 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4 

ctrl_shift_dq3_ds1_cs1 

Write DQ3 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4 

ctrl_shift_dq2_ds1_cs1 

Write DQ2 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDR5, tCK for LPDDR4) 


W 
oO 


(o) 
x 
(o) 
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| Bit |Attr[ResetValue| ———C—i‘“‘;C‘~Ci scription 
ctrl_shift_dqi_dsi_cs1 
Write DQ1 Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 


LPDDRS, tCK for LPDDR4) 

ctrl_shift_dqO_dsi_csi 

Write DQO Cycle Code for Data Slice1. Additional delay on DQ/DM 
is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. (tWCK for 
LPDDRS, tCK for LPDDR4) 


DDRPHY SW WR BYTEO CYC CSO CODE 
Address: Operational Base + offset (OxODDO 


sw_shift_ecc_dsO_cs0O 
SW control for Write ECC Cycle Code for Data SliceO. Additional 
delay on ECC is ctrl_shift_d*[2:1] + 0.5* ctrlashift_d*[0] cycle. 
(tWCK for LPDDRS, tCK for LPDDR4) 
sw_shift_dm_ds0O_cs0O 
SW control for Write DM Cycle Code forData SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] +,0.5* ctrl_shift_d*[0] 
cycle. (t(WCK for LPDDR5, tCK,for LPDDR4) 
sw_shift_dq7_ds0O_cs0O 
SW control for Write DQ7/Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 

. (t(WCK for LPDDR5), tCK for LPDDR4 
sw_shift_dq6_ds0O_cs0O 
SW control for Write DQ6 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (t(WCK for LPDDR5S, tCK for LPDDR4) 
sw_shift_dq5_ds0O_cs0O 
SW>control for Write DQ5 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. ((WCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq4_ds0O_cs0O 
SWp»control for Write DQ4 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (t(WCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq3_ds0O_cs0O 
SW control for Write DQ3 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (t(WCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq2_ds0O_cs0O 
SW control for Write DQ2 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 

. (t(WCK for LPDDR5, tCK for LPDDR4 
sw_shift_dqi_ds0O_csO 
SW control for Write DQ1 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 

. (t(WCK for LPDDR5S, tCK for LPDDR4 
sw_shift_dqO_ds0O_csO 
SW control for Write DQO Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (t(WCK for LPDDR5, tCK for LPDDR4) 
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DDRPHY SW WR BYTE1 CYC CSO CODE 
Address: Operational Base + offset (OxODD4 


sw_shift_ecc_ds1_cs0O 
SW control for Write ECC Cycle Code for Data Slice1. Additional 
delay on ECC is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. 
(tWCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dm_dsi_cs0O 
SW control for Write DM Cycle Code for Data Slice1i. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 

. ((WCK for LPDDR5, tCK for LPDDR4 
sw_shift_dq7_dsi_cs0O 
SW control for Write DQ7 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl-shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq6_dsi_cs0O 
SW control for Write DQ6 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1],+ 0¢5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq5_dsi_cs0O 
SW control for Write DQ5 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5,/tCK,fomLPDDR4) 
sw_shift_dq4_dsi1_cs0O 
SW control for Write/DQ4 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq3_dsi_cs0O 
SW control for Write DQ3 Cycle Code for Data Slice1. Additional 
delay onyDQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4 
sw_shift_dq2_dsi_cs0O 
SW control for Write DQ2 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 

. ((WCK for LPDDR5, tCK for LPDDR4 
sw_shift_dq1_dsi_cs0O 
SW control for Write DQ1 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dqO_dsi_cs0O 
SW control for Write DQO Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 


N 


= 
(oe) 
D 
= 


N a an N 
fo} w i o 
To) 


DDRPHY SW WR BYTEO CYC CSi CODE 
Address: Operational Base + offset (OxODD8 


| Bit | Reset Value 
31:30 
29: 


Reserved 


[Attr| 
sw_shift_ecc_dsO_cs1 
9:27/RW loxo SW control for Write ECC Cycle Code for Data SliceO. Additional 
delay on ECC is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. 
(tWCK for LPDDR5, tCK for LPDDR4) 
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| Bit |Attr|Reset Value| ss Ci@eescription 


sw_shift_dm_dsO_cs1 
26:241RW loxo SW control for Write DM Cycle Code for Data SliceO. Additional 
, delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 


sw_shift_dq7_ds0O_cs1 
SW control for Write DQ7 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (t(WCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq6_ds0O_cs1 
SW control for Write DQ6 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 

. (t(WCK for LPDDR5, tCK for LPDDR4 
sw_shift_dq5_ds0O_cs1 
SW control for Write DQ5 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl-shift_d*[0] 
cycle. (t(WCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq4_ds0O_cs1 
SW control for Write DQ4 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1],+ 0¢5* ctrl_shift_d*[0] 
cycle. (t(WCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq3_ds0O_cs1 
SW control for Write DQ3 Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (t(WCK for LPDDR5,tCK,for-LPDDR4) 
sw_shift_dq2_ds0O_cs1 
SW control for Write/DQ2,Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (t(WCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dqi_dsO_cs1 
SW control for Write DQ1 Cycle Code for Data SliceO. Additional 
delay on*’DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4 
sw_shift-dqO_ds0O_cs1 
SW control for Write DQO Cycle Code for Data SliceO. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 

. (t(WCK for LPDDR5S, tCK for LPDDR4 


0x0 


DDRPHY SW _ WR _ BYTE1 CYC CS1 CODE 
Address: Operational Base + offset (OxODDC) 


sw_shift_ecc_ds1_cs1 
SW control for Write ECC Cycle Code for Data Slice1. Additional 
delay on ECC is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] cycle. 
tWCK for LPDDR5, tCK for LPDDR4 
sw_shift_dm_dsi_cs1 
SW control for Write DM Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 

. ((WCK for LPDDR5, tCK for LPDDR4 
sw_shift_dq7_ds1_cs1 
SW control for Write DQ7 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 
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| Bit |Attr|ResetValue| —Ci@eescription 


sw_shift_dq6_dsi_cs1 
20:18!RW loxo SW control for Write DQ6 Cycle Code for Data Slice1. Additional 
, delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq5_dsi_cs1 
17:15|RW 0x0 SW control for Write DQ5 Cycle Code for Data Slice1. Additional 
, delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 


cycle. (tWCK for LPDDR5, tCK for LPDDR4) 


sw_shift_dq4_dsi_cs1 
14:12I/RW loxo SW control for Write DQ4 Cycle Code for Data Slice1. Additional 
: delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 


. ((WCK for LPDDR5, tCK for LPDDR4 


sw_shift_dq3_dsi_cs1 

SW control for Write DQ3 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl-shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 
sw_shift_dq2_ds1_cs1 

SW control for Write DQ2 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1],+ 0¢5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 


sw_shift_dql_dsi_cs1 
5:3 


0x0 


SW control for Write DQ1 Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5,/tCK, fomLPDDR4) 
sw_shift_dqO_dsi_cs1 

SW control for Write/DQ0, Cycle Code for Data Slice1. Additional 
delay on DQ/DM is ctrl_shift_d*[2:1] + 0.5* ctrl_shift_d*[0] 
cycle. (tWCK for LPDDR5, tCK for LPDDR4) 


DDRPHY WCKOSC CONO 
Address: Operational Base + offset*(OxODEO 


Reserved 
Controls oscillator counter 
Controls oscillator runtime 
Reserved 

ctrl_wck_osc_en_ 
Controls wck oscillator enable 


DDRPHY@“=WCKOSC CON1 
Address: Operational Base + offset (OxODE4 


Reset Value 
Reserved 

joxor 8K osc_upd_range_APB 
Sets wck oscillator update range 


0 
wck_osc_avg_window_size_APB 
0x2 : : ; 
Sets wck oscillator average window size 
0x0 wck_osc_en_APB 

Sets wck oscillator enable 
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| Bit |Attr|ResetValue| Ci@eescription 


wck_osc_dq_swizzle_APB 
2'b00: No SWAP 

4:3. |RW |Ox0 2'b01: BYTE SWAP + BIT SWAP 
2'b10: BYTE SWAP 
2'b11: BIT SWAP 


: wck_osc_multiplier_APB 
Sets wck oscillator multiplier 
DDRPHY WCKOSC CON2 
Address: Operational Base + offset (OxODE8) 


Eee oe. eee 
‘6|Ro fovooos (nsad'wecKosclstor counter forest 

15:0 fro foxoocs Read'ickowtatercounterforeso 

DDRPHY WCKOSC_ CON3 

Address: Operational Base + offset (OxODEC) 


| Bit |Attr| Reset Value 
ai Rone: Neer 
Read wck oscillator applied counter 
apo foo emma NT 
. Reserved 
wck_osc_overflow_cs1 
26 |ro foo Read wck oscillator overflow cs1 
: offsetw_osc_csi 
eee Ro | x00? Read offsetw oscillator.cs1 
spo foo meat 
. Reserved 
10 0x0 wck_osc_overflow_csO 
Read wcek oscillator overflow csO 
offsetw_.osc_cs0O 
9:0 |ro | ox000 Read offsetw oscillator csO 


DDRPHY_DVFSO WCKOSC_CONO 
Address: Operational Base + offset (OxODFO) 


Sedat Reset Valuely ——“‘“‘;SCSC‘éieScription — 
Reserved 
dvfsO_osc_counter 

» Nene Controls dvfsO oscillator counter 

P dvfsO_osc_runtime 

Controls dvfsO oscillator runtime 
Reserved 
dvfsO_wck_osc_en 

jo rw oxo Controls dvfsO wck oscillator enable 

DDRPHY DVFS1 WCKOSC CONO 

Address: Operational Base + offset (OxODF4 


| Bit_|Attr| Reset Value 


Reserved 
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Reserved 


Reserved 

dvfsi_wck_osc_en 
jo |rw oxo Controls dvfsi wck oscillator enable 
DDRPHY WRTRN PARA CONO 
Address: Operational Base + offset (OxODF8 


Pein Reset Value 


31: 31:26| Rw | oxo0 loxoo = Reserved9 YT 
Reeve QS 


RDLAT_LP5_RFF_DMI_ON 
RFU(Reserved for future use) 
This field control PHY read latency on write training when 
LP5_RFF_DMI_ON is High. 

25:20|RW |0x12 Read latency on write training can be,different from Normal 
operation because of DRAM DMI buffer is on with 
LP5_RFF_DMI_ON. So if LP54RFF_DMI_ON is High, User should 
be set to PHY read latency with READ DBI ON additionally as per 
PHY and Jedec specification. 


ET) a 
Reserved 
LP5_RFF_DMI_ON 
RFU(Reserved for future use) 
This field control RFF DMI buffer on MODE for PHY write training. 
1'b1: RFF DMI buffer is on when Read dbi, Read link ecc and 
Read data copy MR settings are off during write training. 
1'bO: Followed by user specific condition during write training. 
ctrly RFF_CAS_IGNORE 
CAS command with RFF ignore during write training. 
1’bi: Ignore 
1'b0: No ignore 


WFF_RFF_TCCD_USER_MODE 

This field is MODE for control timing delay from WFF to RFF by 
User setting. This filed should used above 4266Mbps. 

1'b1: Timing delay from WFF to RFF will be WFF_RFF_TCCD. 


1'bO: Timing delay from WFF to RFF will be WL+BL_n+tWTR by 
phy scheduler. 

WFF_RFF_TCCD 

This field control timing delay from WFF to RFF during write 

training using phy scheduler. 

And WFF_RFF_TCCD_USER_MODE should be 1 for apply this 

parameter in normal operation. 

This filed should used above 4266Mbps. 

<Training FIFO tWTR setting guide> 

Dynamic sync mode : WFF_RFF_TCCD = FIFO tWTR +1 

WCK always on mode(=free running mode) : WFF_RFF_TCCD = 

FIFO tWTR 

: 

Reserved 

0 wrtrn_extra_resync 

This field control extra DLL update during write training. 


Ox 
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| Bit |Attr|ResetValue| Ci@eescription 


wrtrn_trden2resp 

5:0 IRw loxi6 This field control timing delay from t_rddata_en to t_rdlvl_resp 
during write training using phy scheduler. 
Please only use 0x3 or 0x16(default value). 


DDRPHY DVFSO WRTRN PARA CONO 
Address: Operational Base + offset (OxODFC 


Perth Reset Value 


oo. eee t—“s=st SSCS 
31: 31:26| rw | 0x00 Peer. 


dvfsO_RDLAT_LP5_RFF_DMI_ON 
RFU(Reserved for future use) 
This field control PHY read latency on write training when 
dvfsO_LP5_RFF_DMI_ON is High. 

25:20|RW |0x12 Read latency on write training can be different from Normal 
operation because of DRAM DMI buffer is on with 
dvfsO_LP5_RFF_DMI_ON. So if dvfsO_LP5_RFF_DMI_ON is High, 
User should be set to PHY read latency with READ DBI ON 
additionally as per PHY and Jedec specification. 


[eo a or Caen 

i ay oy aa 

dvfsO_LP5_RFF_DMI_ON 

RFU(Reserved for future use) 

This field control RFF DMI buffer on MODE for PHY write training, 
1'b1: RFF DMI buffer is on,when Read dbi, Read link ecc and 
Read data copy MR settings are off during write training. 

1'bO: Followed.by user specific condition during write training. 
dvfsO_RFF_CAS_IGNORE 

CAS command with RFF ignore during write training. 

1'b1: Ignore 

1'b0O: Novignore 

dvfsO_WFF_RFF_TCCD_USER_MODE 

This field is MODE for control timing delay from WFF to RFF by 
User. setting? This filed should used above 4266Mbps. 

1'b1: Timing delay from WFF to RFF will be WFF_RFF_TCCD. 
1'bO: Timing delay from WFF to RFF will be WL+BL_n+tWTR by 
SFR of phy scheduler. 

dvfsO_WFF_RFF_TCCD 

This field control timing delay from WFF to RFF 

during write training using phy scheduler. 

And WFF_RFF_TCCD_USER_MODE should be 1 for apply this 
parameter in normal operation. minimum value is 3tck 

This filed should used above 4266Mbps 

<Training FIFO tWTR setting guide> 

Dynamic sync mode : WFF_RFF_TCCD = FIFO tWTR +1 

WCK always on mode(=free running mode) : WFF_RFF_TCCD = 
FIFO tWTR 


dvfsO_wrtrn_trden2resp 

This field control timing delay from t_rddata_en to t_rdlvl_resp 
during write training using phy scheduler. 

Please only use 0x3 or 0x16(default value). 
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DDRPHY DVFS1 WRTRN PARA CONO 
Address: Operational Base + offset (OxOE0O) 


Ta 


exon, Ree —=ES 
31: 31:26| Rw | oxoo Pee ee st—“CsCS 


dvfs1_RDLAT_LP5_RFF_DMI_ON 
RFU(Reserved for future use) 
This field control PHY read latency on write training when 
dvfs1_LP5_RFF_DMI_ON is High. 

25:20/|RW |0x12 Read latency on write training can be different from Normal 
operation because of DRAM DMI buffer is on with 
dvfs1_LP5_RFF_DMI_ON. So If dvfs1_LP5_RFF_DMI_ON is)High, 
User should be set to PHY read latency with READ DBI ON 
additionally as per PHY and Jedec specification. 


Reserved1 

19 fw foo reseed 
dvfs1_LP5_RFF_DMI_ON 
RFU(Reserved for future use) 
This field control RFF DMI buffer on MODE for PHY write training, 
1'b1: RFF DMI buffer is on when Read dbi, Read link ecc and 
Read data copy MR settings are off during write training. 
1'bO: Followed by user specificscondition during write training. 
dvfs1_RFF_CAS_IGNORE 
CAS command with RFF ignore during write training. 
1'b1: Ignore 
1'bO: No ignore 
dvfs1_WFF_RFF2TCCD_USER_MODE 
This field is MODE for control timing delay from WFF to RFF by 
User setting. This filed should used above 4266Mbps. 
1'b1: Timing delay from WFF to RFF will be WFF_RFF_TCCD. 
1'bO: Timing delay from WFF to RFF will be WL+BL_n+tWTR by 
SFR of phy scheduler. 
dvfs1, WFFsRFF_TCCD 
This, field control timing delay from WFF to RFF during write 
training using phy scheduler. 
And WFF_RFF_TCCD_USER_MODE should be 1 for apply this 
parameter in normal operation. Minimum value is 3tck. 
This filed should used above 4266Mbps 
<Training FIFO tWTR setting guide> 
Dynamic sync mode : WFF_RFF_TCCD = FIFO tWTR +1 
WCK always on mode(=free running mode) : WFF_RFF_TCCD = 
FIFO tWTR 


Reserved 
dvfs1_wrtrn_extra_resync 
This field control extra DLL update during write training. 


dvfs1_wrtrn_trden2resp 

This field control timing delay from t_rddata_en to t_rdlvl_resp 
during write training using phy scheduler. Please only use 0x3 or 
0x16(default value). 


DDRPHY DFI LP CONO 
Address: Operational Base + offset (Ox0E04) 
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| Bit |Attr|ResetValue| Ci escription 


DFI_LP_MODE_APB 
1'b1: PHY clock gating is controlled by dfi_Ip* 

31 RW |0x0 1'bO: PHY clock gating is controlled by ctrl_phy_cg_en 
Caution: If DFI_LP_MODE_APB is HiGH, PHY do not support 
DDRPHY2XCLKGATE_ENABLE control(=PHY root clock gating) 


; ReservedO 
30:15 0x0000 Baserved 


tlp_ctrl_resp_APB 

Actual tlp_ctrl_resp for low power I/F. It controls the latnecy 
14:12;/RW |Ox2 between dfi_lp_ctrl_req assertion and dfi_Ip_ctrl_ack assertion 

when low power mode is initated. 

O~1: Don't use. 


Reserved1 


tlp_ctrl_wakeup_APB 

Actual tlp_ctrl_wakeup for low power I/F. It controls the latency 
10:8 |RW |0x3 between dfi_lp_ctrl_req de-assertion and dfi_lp_ctrl_ack de- 

assertion when low power mode is terminated. 

Q~1: Don't use. 


Reserved2 


tlp_data_resp_APB 

Actual tlp_data_resp for low power I/F. It controls the latnecy 
6:4 |RW [0x2 between dfi_lp_data_req assertion and dfi_lp_data_ack assertion 

when low power mode is initated. 

O~1: Don't use. 


Reserved3 


tlp_data_wakeup_APB 

Actual tlp_data_wakeup for low power I/F. It controls the latency 
2:0 |RW {0x2 between dfi, |p_data_req de-assertion and dfi_lp_data_ack de- 

assertion when low power mode is terminated. 

O~1: Don't*use. 


DDRPHY LOCK CHECK CON 
Address: Operational Base + offset (OxOE08 


Petty Reset Value 


loxog\ ame [Reserves 


Prod Incseves 

Rw’ l0xo Select the basic threshold to control the dfi_init_complete 
1'bO: Controlled by lock_ratio_threshold_APB. 
1'b1: Controlled by lock_diff_threshold_APB. 


Reserved3 
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| Bit |Attr|ResetValue| Ci eescription 


lock_diff_threshold 

When lock_check_diff_en_APB = 1'b1, 

Set the threshold value of the difference of lock value following 

below equation. 

lock_diff_threshold_APB ={ (standard_value_difference * 

period(ps) * 4 * (get_avg_lock_extend_APB+1) * 
See ORIN 24(lock_value_avg_n_sel_APB+3) } / 1000000 

‘standard_value_difference' have to be based on 1us. 

‘period’ have to be based on ps. 

dfi_ init_complete will be controlled by equation. 

lock_value_avg_delta('N-th lock_value_avg' - '1-st 

lock_value Reeves > lock_diff_threshold_APB 


iat nr? < o 2am 


lock_ratio_threshold 
When lock_check_diff_en_APB = 1'bO, 
Select the threshold ratio of the lock value. 
5'd0O: 50% of start point lock value of average window 
5:d1: 37.5% of start point lock value of average window 
5'd2: 25% of start point lock value, of average window 
5'd3: 18.75% of start point lock value of average window 
; 5'd4: 12.5% of start point lock»value of average window 

ROO RG EOS 5:d5: 9.375% of start point lock value of average window 
5'd6: 6.25% of start point lock value of average window 
5'd7: 3.125% of start point lock value of average window 
5'd8: 1.5625% of start point. lock value of average window 
5'd9: 0.78125%"0f start point lock value of average window 
dfi_ init_complete will be controlled by equation. 
lock_value aa delta('N-th lock_value_avg' - '1-st 
lock_value_avg')>*'N-th lock_value_avg 


get_avgslock_extend 
Extendyaverage window 
. 2'b00:; Average window * 1 
Det. “WE OKO 2°b01: Average window * 2 
2'b10;, Average window * 3 
2'b11: Average window * 4 


Reserved 


lock_check_avg_n_sel 
Select size of average window 
; 2'b00: 8*4 DFI cycles * period 
2:1 |RWARAS 2'b01: 16*4 DFI cycles * period 
2'b10: 32*4 DFI cycles * period 
2'b11: 64*4 DFI cycles * period 


lock_check_avg_en 
RW |0x0 Enable lock check with average lock value 
This bit should be set after set of lock_average_en. 


DDRPHY DFI RDDATAO 
Address: Operational Base + offset (OxO0E10 


| Bit_|Attr| Reset Value 


dfi_rddataO_ds1 
6|Ro |ox0000 dfi_rddata_burstO DS1 when scheduler_sw_mode is on. 


31:1 
; dfi_rddataO_ds0O 
15:0 |Ro | xO0ns dfi_rddata_burstO DSO when scheduler_sw_mode is on. 
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DDRPHY_ DFI_ RDDATA1 
Address: Operational Base + offset (0x0E14) 


eee oa eee 


Pi escription 
0x0000 dfi_rddatai_ds1i 
dfi_rddata_burst1 DS1 when scheduler_sw_mode is on. 


dfi_rddatai_ds0O 
ana oe dfi_rddata_bursti DSO when scheduler_sw_mode is on. 


DDRPHY_DFI_RDDATA2 
Address: Operational Base + offset (Ox0E18) 


| Bit |Attr|/ResetValue| Ci eescription = 


: dfi_rddata2_ds1 
31:16|RO_ |ox0000 dfi_rddata_burst2 DS1 when scheduler_sw_mode is,on. 

; dfi_rddata2_ds0 
15:0 |RO- Ox0008 dfi_rddata_burst2 DSO when scheduler_sw_mode is on. 


DDRPHY_DFI_RDDATA3 
Address: Operational Base + offset (OxOE1C) 


ey Reset Value 


dfi_rddata3_ds1 

RO |oxo000 dfi_rddata_burst3 DS1 whensScheduler.sw_mode is on. 
dfi_rddata3_ds0 

"3 0x0000 dfi_rddata_burst3 DSO when scheduler_sw_mode is on. 


DDRPHY DFI RDDATA4 
Address: Operational Base + offset (Ox0E20) 


| Bit |Attr| Reset Value 


; dfi_rddata4_ds1 
pie 6|Ro |ox0000 dfi_rddata_burst4 DS1 when scheduler_sw_mode is on. 

; dfi_rddata4_ds0 
15:0 Ro | OenOue dfi_rddata_burst4 DSO when scheduler_sw_mode is on. 


DDRPHY DFI RDDATA5 
Address: Operational Base.+ offset (Ox0E24) 


er eal Reset Value 


dfi_rddata5_ds1 

RO |ox0000 dfi_rddata_burstS5 DS1 when scheduler_sw_mode is on. 
dfi_rddata5_ds0O 

cae 0x0000 dfi_rddata_burst5 DSO when scheduler_sw_mode is on. 


DDRPHY,. DFI RDDATAG6 
Address: Operational Base + offset (Ox0E28 


| Bit |Attr| Reset Value 


; dfi_rddata6_dsi 
at 6|20  |0x0000 dfi_rddata_burst6 DS1 when scheduler_sw_mode is on. 

; dfi_rddata6_dsO 
15:0 |Ro | x0 000 dfi_rddata_burst6 DSO when scheduler_sw_mode is on. 


DDRPHY DFI RDDATA7 
Address: Operational Base + offset (OxOE2C 


| Bit_|Attr| Reset Value 


: dfi_rddata7_dsi 
31:16|RO|0x0000 dfi_rddata_burst7 DS1 when scheduler_sw_mode is on. 
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as nme 


0x0000 a  Bescription _rddata7_ds0O 
dfi_rddata_burst7 DSO when scheduler_sw_mode is on. 


DDRPHY DFI_ RDDATA DM 
Address: Operational Base + offset ee 


al 


sho pe en cetin oc mani 

dfi_ _rddata _burst7 DS1 when scheduler_sw_mode is on. 

sano [po SS teste ition 
dfi_rddata_burst7 DSO when scheduler_sw_mode is on. 
dfi_rddata_dm6_ds1i 

27:26[Ro |oxo _|ancragata burei6 DS1 when scheduler_sw_mode is of Du _ 
dfi_rddata_dm6_ds0O 

25:24[R0 |oxo _([Sprradate-burste DSO when scheduler sw mots Dye 
dfi_rddata_dm5_ds1i 

z3:22[R0 |oxo—_lecragata bursts DSi when scheduler cw (fN%. 

era [poi a ten steer enon 
dfi_rddata_burst5 DSO when scheduler_(sw, mode is on. 
dfi_rddata_dm4_ds1i 

s:1g|Ro oxo __(encragata-bursis DSi when schedfiegnmode ison. 

rac [oo i a tba enon 
dfi_rddata_burst4 DSO when scheduler_sw_mode is on. 
dfi_rddata_dm3_ds1 

s:14[Ro oxo _|Encragata-burais bs1 wiemNech¥duler_sw_mode ison. 

acho [po Ss Sa 6S ate seinen 
dfi_rddata_burst3 DSO when scheduler_sw_mode is on. 
dfi_rddata_dm2_ds1i 

fi:to[Ro oxo Srcraaatecblfet? Dgy'inen scheduler sw mode ison, 

pe fo foo iia, Sona when hie ee min 
dfi_rddata_burst2 DSO when scheduler_sw_mode is on. 

ps foo Gage Ses win hr seis, 
dfi_rddata_bursti DS1 when scheduler_sw_mode is on. 

ba fo foo GNESI Sawin shede oe min 
dfi_rddata_burst1 DSO when scheduler_sw_mode is on. 

pa fo po CEN Ste west mit ion 
dfi_rddata_burstO DS1 when scheduler_sw_mode is on. 

ope po [Sa is SoS when ehdeoe mon 
dfi_rddata_burstO DSO when scheduler_sw_mode is on. 


DDRPHY LP5.MR OP2 
Address: Operational Base + offset (Ox0E34 


| Bits|Attr| Reset Value 


LP5_MR3_PHY 
: RFU(Reserved for future use) 
Sisco | OXGe LP5 DRAM MR3 setting during write training 
[31:24] = OP[7:0] 


LP5_MR2_PHY 
. RFU(Reserved for future use) 
2On1G RW) |Ox0D LP5 DRAM MR? setting during write training 
[23:16] = OP[7:0] 
LP5_MR3_DRAM 
' RFU(Reserved for future use) 
15:8: RW /0xe6 LP5 DRAM MR3 setting during normal operation 
[15:8] = OP[7:0] 
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| Bit |Attr|ResetValue| Ci ecription 


LP5 MR2_ DRAM 
. RFU(Reserved for future use) 
Ze {RW 0XBD LP5 DRAM MR2 setting during normal operation 
[7:0] = OP[7:0] 


DDRPHY DVFSO LP5 MR OP2 

Address: Operational Base + offset (Ox0E38 

| Bit [Attr/ResetValue| Céeescription = 
dvfsO_LP5_MR3_PHY 
RFU(Reserved for future use) 
LP5 DRAM MR3 setting during write training 
[31:24] = OP[7:0] 
dvfsO_LP5_MR2_PHY 
RFU(Reserved for future use) 
LP5 DRAM MR2 setting during write training 
[23:16] = OP[7:0] 
dvfsO_LP5_MR3_DRAM 
RFU(Reserved for future use) 
LP5 DRAM MR3 setting during normal, operation 
[15:8] = OP[7:0] 
dvfsO_LP5_MR2_DRAM 
RFU(Reserved for future use) 
LP5 DRAM MR2 setting during normal operation 
[7:0] = OP[7:0] 


DDRPHY DVFS1 LP5 MR OP2 
Address: Operational Base + offset (OxOE3C) 


Reset Value 


dvfs1_LP5_MR3, PHY 

Oxc6 RFU(Reserved for future use) 
LP5 DRAM MR3 setting during write training 
[31:24], = OP[7:0] 
dvfs1 sLP5~MR2_PHY 

Oxbb RFU(Reserved for future use) 
LP5 DRAM MR2 setting during write training 
[23:16] = OP[7:0] 
dvfs1_LP5_MR3_DRAM 

Oxc6 RFU(Reserved for future use) 
LP5 DRAM MR3 setting during normal operation 
[15:8] = OP[7:0] 
dvfs1_LP5_MR2_DRAM 

Oxbb RFU(Reserved for future use) 
LP5 DRAM MR2 setting during normal operation 
[7:0] = OP[7:0] 


DDRPHY PHYUPD PARA CONO 
Address: Operational Base + offset (Ox0E40) 


Reset Value 


Reserved 


ctrl_upd_req_timeout_en 
For debug purpose. If ctrl_upd_req_timeout_en = 1 and 

Ox1 dfi_phyupd_ack is not asserted to corresponding dfi_phyupd_req 
assertion, dfi_phyupd_regq will be deasserted after tphyupd_resp 


is expired. 
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iis fw foo eee 


Reserved1 


ctrl_tphyupd_resp 
ctrl_tphyupd_resp parameter in term of DFI clock cycle 

RW |0x03f Please should use default value during normal operation. 
But If write leveing need to enable during LPDDR5 WCK free 
running mode, Please control this register under 300ns as per 
memory controller specification. 


DDRPHY DVFSO PHYUPD PARA CONO 
Address: Operational Base + offset (Ox0E44 


sia} foxoo000 SER 


joxooooa Reserved 


precoco fesened 
For debug purpose. If dvfsO_upd_req_timeout_en = 1 and 

RW |Ox1 dfi_phyupd_ack is not asserted to corresponding dfi_phyupd_req 
assertion, dfi_phyupd_req will be deasserted after tpbhyupd_resp 
is expired. 


. Reservedi 


dvfsO_tphyupd_resp 
dvfsO_tphyupd_resp parametenin term of DFI clock cycle. 

Rw |oxo3f Please should use default/value during normal operation. 
But If write leveing need to enable during LPDDR5 WCK free 
running mode on DVFSO, Please control this reigister under 300ns 
as per memoryscontroller specification. 


DDRPHY_DVFSi_ PHYUPD PARA CONO 
Address: Operational Base + offset (Ox0E48) 


reer arene 


| UP iescription 
joxooooa Reserved 


ee 
For debug purpose. If dvfs1_upd_req_timeout_en = 1 and 

RW |0x1 dfi»~phyupd_ack is not asserted to corresponding dfi_phyupd_req 
assertion, dfi_phyupd_req will be deasserted after tpbhyupd_resp 
is expired. 


: Reservedi 


dvfsi_tphyupd_resp 
dvfsi_tphyupd_resp parameter in term of DFI clock cycle. 

Rw {0x03f Please should use default value during normal operation. 
But If write leveing need to enable during LPDDR5 WCK free 
running mode on DVFS1, Please control this register under 300ns 
as per memory controller specification. 


2.5 Interface Description 
DDR IOs from DDRPHY are listed as following table. 
Table 2-1 DDR Channel 0 IO description 


Pad Name Description 
DDR_CHO_CK_A Positive differential clock 
DDR_CHO_CKB_A Negative differential clock 
DDR_CHO_RESET_A When asserted LOW, this signal resets the die. 
DDR_CHO_LP4/4X_CKEO/LP5_CSO_A | Active-high clock enable signal for rankO of 
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LPDDR4/4X and acts as chip select signal for rankO 
of LPDDRS. 


DDR_CHO_LP4/4X_CKE1/LP5_CS1_A 


Active-high clock enable signal for rank1 of 
LPDDR4/4X and acts as chip select signal for rank1 
of LPDDR5. 


DDR_CHO_LP4/4X_CSO_A 


Chip select signal for rankO. Only used for 
LPDDR4/4X. 


DDR_CHO_LP4/4X_CS1_A 


Chip select signal for ranki. Only used for 
LPDDR4/4xX. 


DDR_CHO_Ai_A(i=0~6) 


Command and address signals 


DDR_CHO_DQSOP_A 


Positive DQS for DQ[7:0] 


DDR_CHO_DQSON_A 


Negative DQS for DQ[7:0] 


DDR_CHO_DQS1P_A 


Positive DQS for DQ[15:8] 


DDR_CHO_DQS1N_A 


Negative DQS for DQ[15:8] 


DDR_CHO_WCKOP_A 


Positive differential clock used for WRITE,data 
capture and READ data output for LPDDRS5: It 
correspondes to DQ[7:0]. 


DDR_CHO_WCKON_A 


Negative differential clock used for WRITE data 
capture and READ data outputfor;LPDDRS. It 
correspondes to DQ[7:0]. 


DDR_CHO_WCK1P_A 


Positive differential cloe¢k used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[15:8]. 


DDR_CHO_WCK1N_A 


Negative differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[15:8]. 


DDR_CHO_DM0O_A 


This signalvachieves multiple function such as Data 
Mask (DM), Data Bus Inversion (DBI), and Parity at 
read with*ECC operation by setting the Mode 
Register and it is a bi-directional signal and each 
bytesof data has a DMI signal. This signal 
correspondes to DQ[7:0]. 


DDR_CHO_DM1_A 


This signal correspondes to DQ[15:8]. 


DDR_CHO_DQi_A(i=0~15) 


Bidirectional data bus 


DDR_CHO_ZQ A 


Used to calibrate the output drive strength and the 
termination resistance as calibration reference. 


Table 2-2 DDR Channel 1 IO description 


Pad Name 


Description 


DDR_CHO_CK_B 


Positive differential clock 


DDR_CHO_CKBsB 


Negative differential clock 


DDR_CHO_RESET_,B 


When asserted LOW, this signal resets the die. 


DDR_CHO_LP4/4X_CKE0O/LP5_CSO_B 


Active-high clock enable signal for rankO of 
LPDDR4/4X and acts as chip select signal for rankO 
of LPDDR5. 


DDR»CHO_LP4/4X_CKE1/LP5_CS1_B 


Active-high clock enable signal for rank1 of 
LPDDR4/4X and acts as chip select signal for ranki 
of LPDDR5. 


DDR_CHO_LP4/4X_CSO_B 


Chip select signal for rankO. Only used for 
LPDDR4/4xX. 


DDR_CHO_LP4/4X_CS1_B 


Chip select signal for rank1. Only used for 
LPDDR4/4X. 


DDR_CHO_Ai_B(i=0~6) 


Command and address signals 


DDR_CHO_DQSOP_B 


Positive DQS for DQ[7:0] 


DDR_CHO_DQSON_B 


Negative DQS for DQ[7:0] 


DDR_CHO_DQS1P_B 


Positive DQS for DQ[15:8] 


DDR_CHO_DQS1N_B 


Negative DQS for DQ[15:8] 
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Pad Name 


Description 


DDR_CHO_WCKOP_B 


Positive differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[7:0]. 


DDR_CHO_WCKON_B 


Negative differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[7:0]. 


DDR_CHO_WCK1P_B 


Positive differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[15:8]. 


DDR_CHO_WCK1N_B 


Negative differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[15:8]. 


DDR_CHO_DMO_B 


This signal achieves multiple function suchas Data 
Mask (DM), Data Bus Inversion (DBI); and Parity at 
read with ECC operation by setting:the Mode 
Register and it is a bi-directional/signaltand each 
byte of data has a DMI signal. This signal 
correspondes to DQ[7:0]. 


DDR_CHO_DM1_B 


This signal correspondes to. DQ[25:8]. 


DDR_CHO_DQi_B(i=0~15) 


Bidirectional data bus 


DDR_CHO_ZQ _B 


Used to calibrate«the output drive strength and the 
termination resistance as*calibration reference. 


Table 2-3 DDR Channel 2 IO description 


Pad Name 


Description 


DDR_CH1_CK_C 


Positive differential clock 


DDR_CH1_CKB_C 


Negative differential clock 


DDR_CH1_RESET_C 


When asserted LOW, this signal resets the die. 


DDR_CH1_LP4/4X_CKE0O/LP5_CSO_C 


Active-high clock enable signal for rankO of 
LPDDR4/4X and acts as chip select signal for rankO 
of LPDDR5. 


DDR_CH1_LP4/4X_CKE1/LP5) CS1_C 


Active-high clock enable signal for rank1 of 
LPDDR4/4X and acts as chip select signal for rank1 
of LPDDR5. 


DDR_CH1_LP4/4X_CSO_€ 


Chip select signal for rankO. Only used for 
LPDDR4/4xX. 


DDR_CH1_LP4/4X_CS1_C 


Chip select signal for rank1. Only used for 
LPDDR4/4X. 


DDR_CH1_Ai_C(i=0~6) 


Command and address signals 


DDR_CH1_DQSOPLC 


Positive DQS for DQ[7:0] 


DDR_CH1_DQSON, C 


Negative DQS for DQ[7:0] 


DDR_CH1isDQS1P_C 


Positive DQS for DQ[15:8] 


DDR_CH1_DQS1N_C 


Negative DQS for DQ[15:8] 


DDR~GHi.WCKOP_C 


Positive differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[7:0]. 


DDR_CH1_WCKON_C 


Negative differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[7:0]. 


DDR_CH1_WCK1P_C 


Positive differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[15:8]. 


DDR_CH1_WCK1N_C 


Negative differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[15:8]. 


DDR_CH1_DM0O_C 


This signal achieves multiple function such as Data 
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Mask (DM), Data Bus Inversion (DBI), and Parity at 
read with ECC operation by setting the Mode 
Register and it is a bi-directional signal and each 
byte of data has a DMI signal. This signal 
correspondes to DQ[7:0]. 


DDR_CH1_DM1_C 


This signal correspondes to DQ[15:8]. 


DDR_CH1_DQi_C(i=0~15) 


Bidirectional data bus 


DDR_CH1_ZQ_C 


Used to calibrate the output drive strength and the 
termination resistance as calibration reference. 


Table 2-4 DDR Channel 3 IO description 


Pad Name 


Description 


DDR_CH1_CK_D 


Positive differential clock 


DDR_CH1_CKB_D 


Negative differential clock 


DDR_CH1_RESET_D 


When asserted LOW, this signal resets.the die. 


DDR_CH1_LP4/4X_CKE0/LP5_CSO_D 


Active-high clock enable signal for rank0 of 
LPDDR4/4X and acts as chip select signal for rankO 
of LPDDR5. 


DDR_CH1_LP4/4X_CKE1/LP5_CS1_D 


Active-high clock enable signal for rank1 of 
LPDDR4/4X and acts as chip select signal for ranki 
of LPDDR5. 


DDR_CH1_LP4/4X_CSO_D 


Chip select signal for rankO. Only used for 
LPDDR4/4X. 


DDR_CH1_LP4/4X_CS1_D 


Chip select signal forsrank1. Only used for 
LPDDR4/4xX. 


DDR_CH1_Ai_D(i=0~6) 


Command and address signals 


DDR_CH1_DQSOP_D 


Positive DOS for DQ[7:0] 


DDR_CH1_DQSON_D 


Negative DQS for DQ[7:0] 


DDR_CH1_DQS1P_D 


Positive DQS for DQ[15:8] 


DDR_CH1_DQS1N_D 


Negative DQS for DQ[15:8] 


DDR_CH1_WCKOP_D 


Positive differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[7:0]. 


DDR_CH1_WCKON_D 


Negative differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[7:0]. 


DDR_CH1_WCK1P_D 


Positive differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[15:8]. 


DDR_CH1_WCK1N,_D 


Negative differential clock used for WRITE data 
capture and READ data output for LPDDRS. It 
correspondes to DQ[15:8]. 


DDR_CH1_DM0O_D 


This signal achieves multiple function such as Data 
Mask (DM), Data Bus Inversion (DBI), and Parity at 
read with ECC operation by setting the Mode 
Register and it is a bi-directional signal and each 
byte of data has a DMI signal. This signal 
correspondes to DQ[7:0]. 


DDR_CH1_DM1_D 


This signal correspondes to DQ[15:8]. 


DDR_CH1_DQi_D(i=0~15) 


Bidirectional data bus 


DDR_CH1_ZQ_D 


Used to calibrate the output drive strength and the 
termination resistance as calibration reference. 


2.6 Application Notes 


2.6.1 4-channel Interleaving LPDDR4/ 4X Initialization 

Following steps are for 4-channel interleaving LPDDR4/4xX initialization. 

1. Power up DDRPHY core supply (DDR_CHO_VDD and DDR_CH1_VDD), power up CKE 
power (DDR_CHO_VDDQ_CKE and DDR_CH1_VDDQ_CKE) and then power up IO supply 
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(DDR_CHO_VDDQ_CK, DDR_CHO_VDDQ, DDR_CH1_VDDQ_CK and DDR_CH1i_VDDQ). 
2. Keep DDRPLL (DOAPLL, D1APLL, D2APLL and D3APLL) at default configuration to output 
24MHz frequency. Configure DDRPLL (DOBPLL, D1BPLL, D2BPLL and D3BPLL) to lock at target 
operation frequency. Now defaultly the input clk_phy2x of DDRPHY is 24MHz. Make sure that 
PCLK frequency of DDRPHY is not higher than clk_dfi which is generated from clk_phy2x. 
3. De-assert PRESETn of DDRPHY and present of DDRCTL. 
4. De-assert RESETn of DDRPHY. Wait for at least 10 cycles of clk_phy2x. 
5. Set DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDRO1_GRF to 1’b1, set 
DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDR23_GRF to 1’b1 to enable 
DDRPHY2XCLKGATE_ENABLE of each DDRPHY. Wait for at least 10 cycles of clk_phy2x. 
6. De-assert div_rst_n of DDRPHY. Wait for at least 10 cycles of clk_phy2x. 
7. Assert sbr_resetn, core_ddrc_rstn and aresetn_0O of DDRCTL. 
8. De-assert rst_n of DDRPHY. Make sure that rst_n is released at 24MHz low frequency. 
9. Set DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDRO1_GRF'to 1’b0, set 
DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDR23_GRF to 1’b0 to.disable 
DDRPHY2XCLKGATE_ENABLE of each DDRPHY. 
10. Assert div_rst_n of DDRPHY. 
11. Set DDRPHY registers to select memory type and clock mode. 

m@ DDRPHY_GNR_CONO.ctrl_ddr_mode='h0O 

m@ DDRPHY_CLKMODE_CON.ctrl_phy_mode=’h1 

m DDRPHY_CLKMODE_CON.ctrl_phy_clk_2x=’h1 
12. De-assert div_rst_n of DDRPHY. 
13. Excutes step 5 again to enable the output clk_dfi of DDRPHY»Clk_dfi is used as the 
source clock of DDRCTL. It is connected to the core_ddre.corexclk, aclk_O, sbr_clk and 
bsm_clk of DDRCTL. 
14. Set DDRCTL registers. 
15. De-assert sbr_resetn, core_ddrc_rstn and aresetn\0 of DDRCTL. 
16. Disable auto-refreshes, self-refresh, powerdown and assertion of dfi_dram_clk_disable 
by setting DDRCTL_RFSHCTLO.dis_auto_refresh =.1, DDRCTL_PWRCTL.powerdown_en = 0 
and DDRCTL_PWRCTL.selfref_en = 0, DDRCTL_PWRTL.en_dfi_dram_clk_disable = 0. 
17. Set DDRCTL_SWCTL.sw_done to 1’b0. 
18. Set DDRCTL_DFIMISC.dfi_init_complete_en to 1’bO. 
19. Set DDRCTL_SWCTL.sw_done.to 1’b1. 
20. Set DDRCTL_PCTRL.port_en to 1’b1 to enable AXI port of DDRCTL. 
21. Begin to set DDRPHY registers. Such as read latency, write latency and burst length and 
SO on. 
22. Apply DDRPHY IO settings before ZQ calibration. 
23. Start DFI initialization 

m Set DDRPHY_MDLL¢CONO.ctrl_dll_on=1’b0 

m™ DDRCTL should.assert dfi_init_start from low to high 

m™ DDRCTL should wait dfi_init_complete change from low to high 
24. Set DDRCTL_SWCTL.sw_done to 1’b0. Set DDRCTL_DFIMISC.dfi_init_start to 1’b0 and 
DDRCTL_DFIMISC.dfi_init_complete_en to 1’b1. Set DDRCTL_SWCTL.sw_done to 1’b1. 
25. Wait for DDRCTL to move to normal operating mode by monitoring 
DDRCTL_STAT.operating_mode register. 
26. DDRPHY vref related registers settings without vref training. 
27. DDRPHY ODT related registers settings. 
28. Start DDRPHY ZQ calibration. 

m Enable DDRPHY_ZQ CONO.zq_clk_div_en 

m@ Enable DDRPHY_ZQ CONO.zqg_manual_str 

m@ Wait until DDRPHY_ZQ CON1.zq_done is enabled 

m@ Disable DDRPHY_ZQ CONO.zqg_manual_str 

m@ Disable DDRPHY_ZQ CONO.zq_clk_div_en 
29. Frequency change to the target operation speed. Using frequency change protocol via 
MC-PHY handshake. 

m Set DDRCTL_SWCTL.sw_done to 1’b0. 

m Set DDRCTL_DFIMISC.dfi_init_complete_en to 1’b0. 
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m Set DDRCTL_DFIMISC.dfi_init_start to 1’b1. Set DDRCTL_SWCTL.sw_done to 1’b1. 
Poll DDRCTL_DFISTAT.dfi_init_complete=1’b0. 

m Programming DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDRO1_GRF 
to 1’b0, programming DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of 
DDR23_GRF to 1’b0 to disable DDRPHY2XCLKGATE_ENABLE of each DDRPHY. 

m Assert div_rst_n of DDRPHY. 

m Change clk_phy2x frequency of DDRPHY by setting DDROCRU_CLKSEL_CONOO[0], 
DDR1CRU_CLKSEL_CONOO[0], DDR2CRU_CLKSEL_CONOO[0] and 
DDR3CRU_CLKSEL_CONOO[0] to 1’b1 to select DOBPLL, D1BPLL, D2BPLL and 
D3BPLL output clock as DDRPHY driving clock. 

m De-assert div_rst_n of DDRPHY. 

m Set DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDRO1_GRF to 1’b1, 
set DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDR23_GRF;toy1’bi, to 
enable DDRPHY2XCLKGATE_ENABLE of each DDRPHY. 

m Set DDRCTL_SWCTL.sw_done to 1’b0. Set DDRCTL_DFIMISC.dfi_initsstart tor 1’b0. 
Set DDRCTL_SWCTL.sw_done to 1’b1. 

m Poll DDRCTL_DFISTAT.dfi_init_complete=1'b1. 

m Set DDRCTL_SWCTL.sw_done to 1’b0. 

m Set DDRCTL_DFIMISC.dfi_init_complete_en to 1’b1 to indicate,to the controller that 
the DDRPHY has finished frequency change. 

m@ Set DDRCTL_SWCTL.sw_done to 1’bl. 

30. Turn DDRPHY master DLL by setting DDRPHY_MDLL_GONO.ctrlodll_on=1’b1. 
31. Start DDRPHY master DLL locking by enable DDRPHY_..MDLL»GONO.ctrl_start 

m Set DDRPHY_MDLL_CONO.ctrl_start to 1’b0. 

m Set DDRPHY_MDLL_CONO.ctrl_start to 1’b1. 

@ Wait until DDRPHY_MDLL_CON1.ctrl_locked=1’b1y 

32. DDRPHY SFR settings. Set DDRPHY_LP_CONOsctrl »scheduler_en to 1’b1 and other 
registers if necessary. 

33. Start DDRPHY initial training. Please refer to the following section for LPDDR4/4X 
training procedure. 

34. DDRPHY SFR settings that should be set.after training such as following registers and so 
on. 

m Set DDRPHY_MDLL_CONO.clkm,cg_en_sw to 1’b0. 

m Set DDRPHY_CAL_CONQO.calh, vte_en to 1’bl. 

m Set DDRPHY_CAL_CON5.-wrtrn,cycle_mode=0O during normal operation. 

2.6.2 4-channel Interleaving LPDDRS Initialization 

Following steps are for 4*channel interleaving LPDDRS initialization. 

1. Power up DDRPHY core supply (DDR_CHO_VDD and DDR_CH1_VDD), power up CKE 
power (DDR_CHO_VDDQ»=GKE and DDR_CH1_VDDQ_CKE) and then power up IO supply 
(DDR_CHO_VDDQ »CKj@DDR_CHO_VDDQ, DDR_CH1_VDDQ_CK and DDR_CH1i_VDDQ). 

2. Keep DDRPLEL (DOAPLL, D1APLL, D2APLL and D3APLL) at default configuration to output 
24MHz frequency. Configure DDRPLL (DOBPLL, D1BPLL, D2BPLL and D3BPLL) to lock at target 
operation,frequency. Now defaultly the input clk_phy2x of DDRPHY is 24MHz. Make sure that 
PCLKfrequency of DDRPHY is not higher than clk_dfi which is generated from clk_phy2x. 
3..De-assert PRESETn of DDRPHY and present of DDRCTL. 

4. De-assert RESETn of DDRPHY. Wait for at least 10 cycles of clk_phy2x. 

5. Set DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDRO1_GRF to 1’b1, set 
DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDR23_GRF to 1’b1 to enable 
DDRPHY2XCLKGATE_ENABLE of each DDRPHY. Wait for at least 10 cycles of clk_phy2x. 
6. De-assert div_rst_n of DDRPHY. Wait for at least 10 cycles of clk_phy2x. 

7. Assert sbr_resetn, core_ddrc_rstn and aresetn_O of DDRCTL. 

8. De-assert rst_n of DDRPHY. Make sure that rst_n is released at 24MHz low frequency. 
9. Set DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDRO1_GRF to 1’b0, set 
DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDR23_GRF to 1’b0 to disable 
DDRPHY2XCLKGATE_ENABLE of each DDRPHY. 

10. Assert div_rst_n of DDRPHY. 

11. Set DDRPHY registers to select memory type and clock mode. Following configuration 
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are for 1:1:4 mode (CLK_DFI: CK: WCK). 

m™ DDRPHY_GNR_CONO.ctrl_ddr_mode=’h2 

m DDRPHY_CLKMODE_CON.ctrl_phy_mode=’h4 

m™ DDRPHY_CLKMODE_CON.ctrl_phy_clk_2x=’h1 

If CLK_DFI: CK: WCK is 1:1:2, following configuration should be followed. 

m™ DDRPHY_GNR_CONO.ctrl_ddr_mode=’h2 

m DDRPHY_CLKMODE_CON.ctrl_phy_mode=’h2 

m™ DDRPHY_CLKMODE_CON.ctrl_phy_clk_2x=’h1 

12. De-assert div_rst_n of DDRPHY. 

13. Excutes step 5 again to enable the output clk_dfi of DDRPHY. Clk_dfi is used as the 
source clock of DDRCTL. It is connected to the core_ddrc_core_clk, aclk_O, sbr_clk and 
bsm_clk of DDRCTL. 

14. Set DDRCTL registers. 

15. De-assert sbr_resetn, core_ddrc_rstn and aresetn_0O of DDRCTL. 

16. Disable auto-refreshes, self-refresh, powerdown and assertion of dfi_dram_clk disable 
by setting DDRCTL_RFSHCTLO.dis_auto_refresh = 1, DDRCTL_PWRCTL.powerdown_en = 0 
and DDRCTL_PWRCTL.selfref_en = 0, DDRCTL_PWRTL.en_dfi_dram_clkdisable= 0. 

17. Set DDRCTL_SWCTL.sw_done to 1’b0. 

18. Set DDRCTL_DFIMISC.dfi_init_complete_en to 1’bO. 

19. Set DDRCTL_SWCTL.sw_done to 1’b1. 

20. Set DDRCTL_PCTRL.port_en to 1’b1 to enable AXI port of DDRCTks 

21. Begin to set DDRPHY registers. Such as read latency, write latency and burst length and 
so on. 

22. Apply DDRPHY IO settings before ZQ calibration. 

23. DDRPHY DLL lock value force and update for low frequency initialization under 100MHz. 

m Set DDRPHY_MDLL_CONO.ctrl_force=11'h2ef. 

m Set DDRPHY_MDLL_CONO.ctrl_dll_on=1’b0, 

24. Start DFI initialization 

m™ DDRCTL should assert dfi_init_start fromlow to high 

m™ DDRCTL should wait dfi_init_complete change from low to high 

m Enable and then disable DDRPHY_OFFSETD_CONO.ctrl_resync 10 cycles after de- 
asserting ctrl_dll_on. 

25. Set DDRCTL_SWCTL.sw_done.to 1’b0. Set DDRCTL_DFIMISC.dfi_init_start to 1’b0 and 
DDRCTL_DFIMISC.dfi_init_complete_en to 1’b1. Set DDRCTL_SWCTL.sw_done to 1’b1. 
26. Delay an appropriate period of time according to the 

DDRCTL_INITTMG1.dram 9rstn_x1024 to issue power down exit asynchronously by 
programming following registers. 

m Set DDR_GRF_CHA_CON2[17:0] and DDR_GRF_CHB_CON2[17:0] of DDRO1_GRF to 
8’hff, set DDR_GRF, CHA_CON2[17:0] and DDR_GRF_CHB_CON2[17:0] of 
DDR23_GRF to.8’hff to toggle LPDDR5 chip select signal(CS). 

m Set DDR_GRF_CHA_CON2[17:0] and DDR_GRF_CHB_CON2[17:0] of DDRO1_GRF to 
8’h00, set DDR_GRF_CHA_CON2[17:0] and DDR_GRF_CHB_CON2[17:0] of 
DDR23_GRF to 8’h00. 

27. Start'memory initialization by DDRCTL by sending MRW command. 
28: Wait for’DDRCTL to move to normal operating mode by monitoring 
DDRGTL_STAT.operating_mode register. 

29. DDRPHY vref related registers settings without vref training. 

30. DDRPHY ODT related registers settings. 

31. Start DDRPHY ZQ calibration. 

m Enable DDRPHY_ZQ CONO.zq_clk_div_en 

m Enable DDRPHY_ZQ CONO.zg_manual_str 

gm Wait until DDRPHY_ZQ CON1.zq_done is enabled 

m Disable DDRPHY_ZQ CONO.zq_manual_str 

m Disable DDRPHY_ZQ CONO.zq_clk_div_en 

32. Frequency change to the target operation speed. Using frequency change protocol via 
MC-PHY hangshake. 
m Set DDRCTL_SWCTL.sw_done to 1’b0. 
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Set DDRCTL_DFIMISC.dfi_init_complete_en to 1’b0. 

Set DDRCTL_DFIMISC.dfi_init_start to 1’b1. Set DDRCTL_SWCTL.sw_done to 1’b1. 
Poll DDRCTL_DFISTAT.dfi_init_complete=1’b0. 

Programming DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDRO1_GRF 
to 1’b0, programming DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of 
DDR23_GRF to 1’b0 to disable DDRPHY2XCLKGATE_ENABLE of each DDRPHY. 

m Assert div_rst_n of DDRPHY. 

m Change clk_phy2x frequency of DDRPHY by setting DDROCRU_CLKSEL_CONOO[0], 
DDR1CRU_CLKSEL_CONOO[0], DDR2CRU_CLKSEL_CONOO[0] and 
DDR3CRU_CLKSEL_CONOO[0] to 1’b1 to select DOBPLL, D1BPLL, D2BPLL and 
D3BPLL output clock as DDRPHY driving clock. 

m De-assert div_rst_n of DDRPHY. 

m™ Programming DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of DDRO1_GRF 
to 1’b1, programming DDR_GRF_PHY_CONO[3] and DDR_GRF_PHY_CON1[3] of 
DDR23_GRF to 1’b1 to enable DDRPHY2XCLKGATE_ENABLE of each DDRPHY: 

m Set DDRCTL_SWCTL.sw_done to 1’b0. Set DDRCTL_DFIMISC.dfi_init.startto 1’b0. 
Set DDRCTL_SWCTL.sw_done to 1’b1. 

m Poll DDRCTL_DFISTAT.dfi_init_complete=1'b1. 

m Set DDRCTL_SWCTL.sw_done to 1’b0. 

m Set DDRCTL_DFIMISC.dfi_init_complete_en to 1’b1 to«indicate to the controller that 
the DDRPHY has finished frequency change. 

m@ Set DDRCTL_SWCTL.sw_done to 1’bl. 

33. Turn DDRPHY master DLL by setting DDRPHY_MDLL_CONO.ctrl_ dll_on=1’b1. 
34. Start DDRPHY master DLL locking by enable DDRPHY..MDLL_CONO.ctrl_start 

m™@ Set DDRPHY_MDLL_CONO.ctrl_start to 1’b0. 

m Set DDRPHY_MDLL_CONO.ctrl_start to 1’b1: 

m@ Wait until DDRPHY_MDLL_CON1.ctrl_locked=1/b1. 

35. DDRPHY SFR settings. 
m Set DDRPHY_LP_CONO.wck_enable=1’b1y 
m Set DDRPHY_LP_CONO.ctrl_scheduler_en=1’'b1. 
m Set DDRPHY_LP_CONO.ctri_dqs_drv off=1'b1 if write link ECC is disabled. 
m Set DDRPHY_GNR_CONO.wdgs_oen_mode=1'b1. 
36. Set DDRPHY wck_adj, rwck_adj, wckdur_adj, rwckdur_adj properly. Set gate/read 
settings properly. 
37. Start DDRPHY initial training. Please refer to the following section for LPDDRS5 training 
procedure. 
38. Please set WCK_MODE_ APB before memory normal operation. 
If WCK always on mode is enabled, set 
DDRPHY_WCK2@KSYNC.CONO.WCK_MODE_APB=2’b1 and 
DDRPHY_SCHD_CMD..CONO.CAS_EN_APB=1’b0. If WCK always on mode is disabled, set 
DDRPHY_WCK2CKSYNC_CONO.WCK_MODE_APB=2’b0 and 
DDRPHY_SCHD_CMD_CONO.CAS_EN_APB=1’b1. 
2.6.3 LPDDR4/4X Training Procedure 
Please apply the following steps before memory initialization if training are required. 
Controller should not assert dfi_ctrlupd_req during training. 
@ ‘Settings before training 
Set DDRPHY_OFFSETD_CONO.upd_mode=1’b0 for PHY-initiated update mode. 
Write current frequency to DDRPHY_DVFS_CON.freq_train 
Initial Vref setting. 
Set DDRPHY_MDLL_CONO.clkm_cg_en_sw=1'b1 to freeze DLL lock value during 
training for stability. 
@ Command bus training 
@ Apply one of the following DQS cleaning options. 

m Auto DQS clean mode 

m@ IO RCV Single-Ended mode 
@ Read DQ training 
@ Write DQ training 
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Save the training result to read and save training registers for PHY power in/off scenario. 
Initial training at lower frequency if necessary. 

The PHY should start the periodic training to compensate DRAM voltage/temperature 
variation followed by periodic training guide. 


2.6.4 LPDDR4/4X Command Bus Training 

DDRPHY supports 2 command bus training modes for LPDDR4/4X. That is SW command bus 
training mode and HW command bus training mode. 

Following steps are for SW command bus training mode. 


Change to low frequency (under 200MHz). 

Set DDRPHY_LP_CONO.ds_io_pd=1’b0. 

eePy DQS offset. 
DDRPHY_CAL_CON3.wrlvl_sw_mode=1’b1. 

m DDRPHY_WR_LVL_CONO.ctrl_wrlvl*_code=ck_offset (ck_offset=91ps/tFS,tFS: 
finedelay). 

m@ Enable DDRPHY_OFFSETD_CONO.ctrl_resync. 

m Disable DDRPHY_OFFSETD_CONO.ctrl_resync. 

mM DDRPHY_CAL_CON3.wrlvl_sw_mode=1'b0. 

Controller should configure memory (LPDDR4/4X) in comman bus training mode. Issue 

MRW-1 command followed by MRW-2 command to set MR13 OP[0]=1’b1 (command bus 

training mode enabled). 

After tMRD, configure DDRPHY in command bus training mode. 

m Set DDRPHY_CAL_CONO.ca_cal_mode=1’b1. 

m Set DDRPHY_CBT_CONO.cbt_vref_dqs_en=1’b1. 

m After tDQSCKE, set DDRPHY_CBT_CON3.cbt cke=2’b0. 

After tCKELCK, change CK frequency to the highestioperating frequency. 

Configure CA Vref setting. 

m Set DDRPHY_CBT_CONO.cbt_ca_vref=CA'Wref setting value(MR12 OP[6: 0]). 

Set DDRPHY_CAL_CON3.wr_sw_mode=1'b1. 

Set DDRPHY_WR_LVL_CON2.ctrl/dqs_shift=1’b1. 

After tCAENT(20ns), set DDRPHY.CBT_CONO.cbt_vref_dq_en=1’b1 to drive CA vref 

setting value on DQ. 

Wait until DDRPHY_CBT_CON5.cbt_tDSTRAIN+ 

DDRPHY_CBT_CONS5.cbt_tDHTRAIN+6 DFI clock cycle. 

Set DDRPHY_CBT_CONQ. cbt, vref_dq_ en=1’b0. 

Set DDRPHY_WR_LVL.CON2.ctrl dqs shift=1’b0. 

Set DDRPHY_CAL»CON3;wr_sw_mode=1'b0. 

Wait for tVREF_kONG(250ns max). 

m Set DDRPHY_CBT_CONO.cbt_sw_mode=1’b1. 

Run command bus training (CA training/CS fine training) as followings. 

Following are function definition. 

APB_READ(REG_NAME.field_name) 

APB_WRITE(REG_NAME.field_name,VAL) 

UPD _ CODE 

APB_WRITE(DDRPHY_OFFSETD_CONO.ctrl_resync, 1b1)//Update code 

APB_WRITE(DDRPHY_OFFSETD_CONO.ctrl_resync, 1 b0)//Update code 


t 

WAIT_UPD{ 

Wait(1us) 

Be 

PATTERN_GEN (REG_NAME.field name)<{ 
APB_WRITE(REG_NAME.field_name, 1b1) 
APB_WRITE(REG_NAME.field_name, 1b0) 
z 

PATTERN_CLEAR{ 
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APB_WRITE(DDRPHY_CBT_CON3.cbt_cmd_clear, 1 b1) 
APB_WRITE(DDRPHY_CBT_CON3.cbt_cmd_clear, 1'bO) 

7 

RD_FEEDBACK{ 
DQ_IO_RD=APB_READ(DDRPHY_DO_IO_RDATAO.DQ_IO_RD1) 
, 
Lock_value=APB_READ(DDRPHY_MDLL_CON1.ctrl_lock_value) 
1. Apply CK/CS offset(OFFSET=91ps/tFS, tFS: finestep delay) 
APB_WRITE(DDRPHY_CA_DESKEW_CON4.CKDeSkewCode, OFFSET) 
APB_WRITE(DDRPHY_CA_DESKEW_CON5.CSODeSkewCode, OFFSET) 
UPD_CODE 

2. CA training 

1) Searching CA_VWML[Kk] (k=0, 1.2...5) 

for(search="h0O; search<’h2FF; search++){ 
APB_WRITE(CAkDeSkewCode, search) 

UPD CODE 

WAIT_UPD 
PATTERN_GEN(DDRPHY_CBT_CON3.cbt_cmd_ca_vwml) 
RD_FEEDBACK 

if(DDRPHY_DQ_IO_RD[K])!=1'b1){ 

CA_VWML[k]=search-1 

break 

- 

t 

2) Searching CA_VWMR[k](k=0, 1, 2.25) 

for(search="h0; search<‘h2FF; search++){ 
APB_WRITE(DDRPHY_CA_DESKEW, CON*.CAkDeSkewCode, search) 
UPD_CODE 

WAIT_UPD 
PATTERN_GEN(DDRPHY, CBT» CON3.cbt_cmd_ca_vwmr) 
RD_FEEDBACK 

if(DQ_IO RD[K]==1'b1)< 

CA_VWMR[K]=,Lock» value-search 

break 

} 

t 

3) Calculation & Update(k=0, 1, 2...5) 
if(CA_VWML[K]>CA_VWMR[k])< 

CA. VWMC[K]=(CA_VWML[k]-CA_VWMR[k])/2 

} 

else { CA_VWMC[K]=’h0} 

APB_WRITE(CAkDeSkewCode, CS_VWMC[k]) 

UPD_CODE 

3. CS Fine training 

1) Searching CS_VWML_FINE 

for(search="h0; search<’h2FF; search++){ 
APB_WRITE(DDRPHY_CA_DESKEW_CON5.CSODeSkewCode, search) 
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UPD_CODE 
WAIT_UPD 
PATTERN_GEN(DDRPHY_CBT_CON3.cbt_cmd_cs_vwml_fine) 
RD_FEEDBACK 
if(DQ_IO_RD!=6'b111111){ 
CS_VWML_FINE=search-1 
break 
t 
PATTERN CLEAR 
} 
2) Searching CS_VWMR_FINE 
for(search="h0O; search<’h2FF; search++){ 
APB_WRITE(DDRPHY_CA_DESKEW_CON5.CSODeSkewCode, search) 
UPD_CODE 
WAIT_UPD 
PATTERN_GEN(DDRPHY_CBT_CON3.cbt_cmd_cs_vwmr_fine) 
RD_FEEDBACK 

If(DQ_IO_RD==6'b111111){ 
CS_VWMR_FINE=Lock_value-search 
break 


t 


PATTERN_CLEAR 


t 
3) Calculation & Update 
if(CS_VWML_FINE>CS_VWMR FINE) 
CS_VWMC_FINE=(CS_VWML_FINE-CS_VWMR_FINE)/2 


} 
else { 
CS_VWMC_FINE=’hO 


z 
APB_WRITE(DDRPHY_CA_DESKEW_CON5.CSODeSkewCode, CS_VWMC_FINE) 
UPD_CODE 
APB_WRITE(DDRPHY_CA_DESKEW_CON5.CS1DeSkewCode, CS_VWMC_FINE) 
UPD_CODE 
If two.rankspare used, CS1DeSkewCode should be applied by training result of CSO 
(CSODeSkewCode). 
@ ~ Exit command bus training. 
mg, Set DDRPHY_CBT_CON3.cbt_cke= 2’b11 
Wait for tCKEHDQS. 
Set DDRPHY_CBT_CONO.cbt_vref_dqs_en=1’b0. 
Set DDRPHY_CAL_CONO.ca_cal_mode=1’b0. 
Set DDRPHY_CBT_CONO.cbt_sw_mode=1’b0. 
After tFC(20ns), memory controller should configure memory(LPDDR4/4X)in normal 
mode. 
Following steps are for HW command bus training mode. 
@ Change to the low frequency (under 200MHz) 
@ Set DDRPHY_LP_CONO.ds_io_pd=1’b0. 
@ Set DDRPHY_CAL_CONO.ca_swap_mode_dis=1’b1. 
@ Apply DQS offset 
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m™@ DDRPHY_CAL_CON3.wrlvl_sw_mode=1'b1 

m™ DDRPHY_WR_LVL_CONO.ctrl_wrlvl*_code =ck_offset(ck_offset=91ps/tFS, tFS: 
finedelay). 

m@ Enable DDRPHY_OFFSETD_CONO.ctrl_resync. 

m Disable DDRPHY_OFFSETD_CONO.ctrl_ resync. 

m™@ DDRPHY_CAL_CON3.wrlvl_sw_mode=1'b0. 

@ Controller should configure memory(LPDDR4/4X)in command bus training mode. 
Controller should issue MRW-1 command followed by MRW-2 command to set MR13 
OP[0]=1’bi(command bus training mode enabled). 

@ After tMRD, configure DDRPHY in command bus training mode. 

m Enable DDRPHY_CAL CONO.ca_cal_mode. 
m Set DDRPHY_CBT_CONO.cbt_vref_dqs_en as 2’b01. 
m After tDQSCKE, set DDRPHY_CBT_CON2.cbt_cke as 2’b00. 

@ After tCKELCK, change CK frequency to the highest operating frequency. 

@ Configure CA Vref setting 
m Set CA Vref setting value(MR12 OP[6:0]) in DDRPHY_CBT_CONO.cbt.ca_vref. 

Enable DDRPHY_CAL_CON3.wr_sw_mode. 
Set DDRPHY_WR_LVL_CON2.ctrl_dqs_shift=1’b1. 
After tCAENT(20ns), set DDRPHY_CBT_CONO.cbt_vref_dq_ensas 2'b01 to drive CA 
vref setting value on DQ. 
Wait until DDRPHY_CBT_CON5.cbt_tDSTRAIN+ 
DDRPHY_CBT_CONS5.cbt_tDHTRAIN+6 DFI clock eycle. 
Set DDRPHY_CBT_CONO.cbt_vref_dq_en as 2’b00. 
Set DDRPHY_WR_LVL_CON2.ctrl_dqs_shift=1’b0. 
Disable DDRPHY_CAL_CON3.wr_sw_mode. 
Wait for tVREF_LONG(250ns max). 
tart CS/CA calibration. 
Apply CK/CS offset. 
Enable DDRPHY_CBT_CONO.cbt_sw_mode. 
Set DDRPHY_CA_DESKEW_CON4.CKDeSkewCode=ck_offset(ck_offset=91ps/tFS, 
tFS: finedelay). 
Set DDRPHY_CA_DESKEW_CON5.CSODeSkewCode=ck_offset(ck_offset=91ps/tFS, 
tFS: finedelay). 
Enable DDRPHY_OFFSETD-CONO.ctrl_resync. 
Disable DDRPHY_OFFSETD_CONO.ctrl_resync. 
Disable DDRPHY_@BT_CONO.cbt_sw_mode. 
Enable DDRPHY.&P_CONO.scheduler_HW_clock_gating_disable. 
Enable DDRPHY_LP_CONO.ctrl_scheduler_en. 
Enable DDRPHY.CBT_CONO.cbt_cs_coarse_dis. 
Enable DDRPHY_CBT_CON3.cbt_hw_cal_start. 
Wait until DDBRPHY_CBT_CAL_STATO.cbt_hw_cal_done. 
Disbale DDRPHY_LP_CONO.ctrl_scheduler_en. 
Disable DDRPHY_LP_CONO.scheduler_HW_clock_gating_disable. 

xit command bus training. 

Set DDRPHY_CBT_CON2.cbt_cke as 2’b11. 

Wait for tCKEHDQS. 

Set DDRPHY_CBT_CONO.cbt_vref_dqs_en as 2’b00. 

Set DDRPHY_CAL_CONO.ca_cal_mode to 1’b0. 

Disable DDRPHY_CBT_CON3.cbt_hw_cal_start. 

After tFC(20ns), memory controller should configure memory (LPDDR4/4X) in 

normal mode. 

2.6.5 LPDDR4/4X DQS Clean Procedure 

1. Auto DQS clean mode 

The goal of auto DQS clean mode is to get valid read DQS without the gate training. Auto 

DQS clean mode can be used if VSSQ termination is enabled. 

@ Set DDRPHY_TESTIRCV_CONO.dqs0_testircv=4’h3, 
DDRPHY_TESTIRCV_CONO.dqs1_testircv=4’h3. 
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Set DDRPHY_CAL_CONO.gate_cal_mode=1’b0. 
Enable DDRPHY_CAL_CON3.auto_dqs_clean. 
Set DDRPHY_CAL_CON2.ctrl_rodt_disable=1’b0. 

DQS Clean Using IO RCV Single-Ended(SE) mode on VSSQ 

Termination(Mandatory under 2133Mbps) 

The goal of DQS clean using IO RCV SE mode is to get valid read DQS without the gate 

training and auto dqs clean on VSSQ termination on. It is allowed under 2133Mbps and IO 

RCV SE mode and RCV ODT should be enabled. 

2.6.6 LPDDR4/4X Read DQ Calibration 

Read DQ calibration adjusts DQS and DQ delay to compensate the skew introduced by the 

package, board and on-chip to maximize the setup and hold timing margin. 

e Sa DDRPHY training pattern registers in DDRPHY_CAL_RD_PATTERN_CONO. 
Set rdtrn_inv_pattern_dsO=Oxee, rdtrn_inv_pattern_dsi=Oxee, 
rdtrn_rddata_patternO=0x55 and rdtrn_rddata_pattern1=0x55. 

™ Configure DDRPHY_OP_CODE_RDC registers for MR32, MR40, MR20 and\MR15 such 
that the training pattern output from DRAM is the same as the training pattern 
defined above. 

m Configure MR32, MR40, MR25 and MR15 for read training pattern. 
OP_CODE_PATA=0x55(=rdtrn_rddata_pattern0), OP_CODE* PATB 
=0x55(=rdtrn_rddata_pattern1), OP_CODE_INVA=Oxee(=rdtrn_inv_pattern_ds0O), 
OP_CODE_INVB=0xee(=rdtrn_inv_pattern_ds1). 

™ Rdtrn_inv_pattern should be the same per BYTE. 

m Based on the DDRPHY_OP_CODE* values, DDRPHY will send MRW for MR31, MR32, 
MR3 and MR34 to DRAM at the beginning of Read training. 

@ Configure DDRPHY in read training mode. 

m Set DDRPHY_SCHD_TRAIN_CONO.phy_rdtrnen=1’b1. 

m Set SCHD_TRAIN_CONO.phy_rdtrn_rank#en properly. For example, if 
phy_rdtrn_rank_en is set to 2’b11,per-rank read training will start from rank-O to 
rank-1 sequentially. Any rank can be enabled for read training. For example, it is 
possible to set phy_rdtrn_rank_en= 2’b10. 

Caution: For Read DQ's setup/hold margin maximization, read DQ delay should bigger than 

read DOS delay. 

Caution: Pattern configuration is an example. Training pattern can be changed by user 

selection. 

2.6.7 LPDDR4/4X Write DQ Calibration Initiated by DDRPHY 

Write DQ calibration adjusts for the delays introduced by the memory (tDQS2DQ), package, 

board and on-chip that impact the write cycle. 

Normal Initial Training Setting (533MHz or more) 

@ If data mask-and DBI are all disabled at DRAM, set 
DDRPHY_CAL_CONO.wrtrn_dbi_cal_en=1’b0. Otherwise, set to 1’b1. 

@ If current frequency is equal or greater than 1066MHz 
m Set DDRPHY_CAL_CON5.wrtrn_cyc_en=1 and 

DDRPHY_CAL_CON5.wrtm_cyc_mode=0 (High frequency cycle based training 
mode). 

m. Set DDRPHY_CAL_CON5.wrtrn_cyc_th=Ox1f. 

@ If current frequency is less than 1066MHz and equal to or greater than 533MHz, set 
DDRPHY_CAL_CON5.wrtrn_cyc_en=1 and DDRPHY_CAL_CON5.wrtm_cyc_mode=1 (Low 
frequency cycle based training mode). 

@ Increase DDRPHY_CAL_CON4.num_repeat to make the initial training result stable. 

@ Set DDRPHY_CAL_CON4.wrtrn_multi_pattern to 1, to use more patterns during the 
initial training. Additional patterns should be defined in 
DDRPHY_CAL_WR_PATTERN2_CONO~4, DDRPHY_CAL_WR_PATTERN3_CONO~4, 
DDRPHY_CAL_WR_PATTERN4_CONO~4. 

@ DDRPHY_CAL_CON5.wrtm_cyc_mode should be 0 during normal operation. 

Low Frequency Initial Training Setting (under 533MHz)- 


Neee 


Copyright 2022 © Rockchip Electronics Co., Ltd. 567 


RK3588 TRM-Part2 


Set DDRPHY_CAL_CONO.dvfs_wr_train_en=0x1. 

Set DDRPHY_CAL_CON4.dvfs_wr_start_adj=Ox0. 

Set DDRPHY_CAL_CON5.wrtm_cyc_en=0. 

After low frequency write training is done, apply the following setting. 

m Store the current lockvalue/4 value. 

m Store write training results from DDRPHY_WR_DESKEWC_CS*_CON*, 
DDRPHY_DM_DESKEWC_CS*_CON*. 

m Write (stored write training result values+lockvalue*2/4 value) to the following 
registers. 

Enable DDRPHY_CAL_CONO.wr_cal_mode. 

Enable DDRPHY_CAL_CON3.wr_sw_mode. 

DDRPHY_SW_WR_DESKEWC_CS*_CON, 

DDRPHY_SW_DM_DESKEWC_CS*_CON*. 

Disable DDRPHY_CAL_CON3.wr_sw_mode. 

Enable DDRPHY_OFFSETD_CONO.ctrl_resync. 

Disable DDRPHY_OFFSETD_CONO.ctrf_resync. 

@ Restore DVFS write training related setting for successful DVFS writestraining or other 
initial write training. 
m Set DDRPHY_CAL_CON4.dvfs_wr_slart_adj=Oxf. 
m Set DDRPHY_CAL_CONO.dvfs_wr_train_en=0O. 

Common Setting for Write Training 

@ Set write training paltem 

m DQ pattern in DDRPHY_CAL_WR_PATTERN1i_CONO~ 
DDRPHY_CAL_WR_PATTERN1_CON3. 

Set wrtrn_rddata_adj_w0O_bsti_8 for BL1~BL2 pattern. 

Set wrtrn_rddata_adj_wi_bst1_8 for BL3~BL4 pattern. 

Set wrtm_rddata_adj_w2_bst1_8 for BL5~Bk6,pattern. 

Set wrtrn_rddata_adj_w3_bst1_8 for Bk7~BL8 pattern. 

Set wrtm_rddata_adj_w0O_bst9_16 for BL9~BL10 pattern. 

Set wrtrn_rddata_adj_wi_bst9_16 for BL11*BL12 pattern. 

Set wrtm_rddata_adj_w2_bst9_16 for BL13-BL14 pattern. 

Set wrtrn_rddata_adj_w3_bst9_16 for BL15~BL16 pattern. 

Set write DM pattern in CAL_WR_PATTERN1_CON4. 

Set wrtrn_rddata_dm_adj_w0_bst1i_ 8 for BL1~BL2 pattern. 

Set wrtrn_rddata_dm_adj_ wi, bst1_8 for BL3~BL4 pattern. 

Set wrtrn_rddata_dm adj _w2_bst1_8 for BL5~BL6 pattern. 

Set wrtrn_rddata_dm»adj_w3_bsti_8 for BL7~BL8 pattern. 

Set wrtrn_rddata_dm_adj-w0_bst9_16 for BL9~BL10 pattern. 

Set wrtrn_rddata_dm.adj_wi_bst9_16 for BL11~BL12 pattern. 

Set wrtrn_rddata.dm_adj_w2_bst9_16 for BL13~BL14 pattern. 

Set wrtrn_rddata, dm_adj_w3_bst9_16 for BL15~BL16 pattern. 

Configure DDRPHY in write training mode. 

m Set DDRPHY_SCHD_TRAIN_CONO.phy_wrtrn_en=1. 

m Set DDRPHY_SCHD_TRAIN_CONO.phy_wrtrn_rank_en properly. 

m For example, if phy_wrtrn_rank_en is set to 0x3, per-rank write training will start 
from rankO to rank1 sequentially. 

2.6.8. LPDDR4/4X Periodic Training 

Periodic training using PHY master interface 

Periodic write training compensates write center shift and gate shift caused by VT variation 

in memory. Initial training should be completed before periodic training. During periodic 

training, DDRPHY uses the PHY master interface and generates MPC commands without the 

memory controller. When DDRPHY request PHY master mode, the controller should place the 

DRAM in self refresh and assert dfi_phymstr_ack. Periodic write training will be excuted in 

sequence. 

@ The common parameter is same as initial training. 

@ Enable periodic gate training properly (refer to SFR description) 

m Set DDRPHY_SCHD_TRAIN_CONO.periodic_gttrn_en and if use DVFS, set 
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DDRPHY_DVFSO_TRAIN_CONO.dvfs0O_periodic gttrn_en and 
DDRPHY_DVFS1_TRAIN_CONO.dvfsi_periodic_gttrn_en. 

@ Enable periodic write training properly. Mandatory up to 2133Mbps. 

m Set DDRPHY_SCHD_TRAIN_CONO.periodic_wrtrn_en and if use DVFS, set 
DDRPHY_DVFSO_TRAIN_CONO.dvfs0O_periodic_wrtrn_en and 
DDRPHY_DVFS1_TRAIN_CONO.dvfsi_periodic_wrtrn_en. 

@ Set DDRPHY_SCHD_TRAIN_CON1.periodic_time. 

m Interval of periodic training = periodic_time*tCK_osc (oscillator dock). 

@ Set DDRPHY_SCHD_TRAIN_CON1.periodic_en =1 and if use DVFS, set 
DDRPHY_DVFSO_SCHD_TIME_CON3.dvfs0O_periodic_en and 
DDRPHY_DVFS1_SCHD_TIME_CON3.dvfs1_periodic_en properly. 

@ Set DDRPHY_SCHD_TRAIN_CON1.periodic en = 0 for disable periodic training and if use 
DVFS, set 
DDRPHY_DVFSO_SCHD_TIME_CON3.dvfs0O_periodic_en and 
DDRPHY_DVFS1_SCHD_TIME_CON3.dvfs1_periodic_en properly. 

DVFS training using PHY master interface 

DVFS training compensates write center shift and gate shift caused by VT variation in 

memory. Initial write/gate training should be completed before DVFS training. During DVFS 

training, DDRPHY uses the PHY master interface and generates MPC commands without the 
memory controller. When DDRPHY request PHY master mode, the controller should place the 

DRAM in self refresh and assert dfi_phymstr_ack. DVFS training will be executed in 

sequence. 

@ The common parameter is same as initial training. 

@ Enable DVFS gate training properly 
m Set DDRPHY_SCHD_TRAIN_CONO.dvfs_gttrn_en,and if use DVFS, set 

DDRPHY_DVFSO_SCHD_TIME_CON3.dvfsO_dvfs_gttrn_en and 
DDRPHY_DVFS1_SCHD_TIME_CON3.dvfs1_dvfs_gttrn_en. 

@ Enable DVFS write training properly. 

Set DDRPHY_SCHD_TRAIN_CONO.dvfs_wrtrn_en and if use DVFS, set 

DDRPHY_DVFSO_SCHD_TIME_CON3.dvfs0_dvfs_wrtrn_en and 

DDRPHY_DVFS1_SCHD_TIME_CON3.dvfsi1_dvfs_wrtrn_en. 

@ Set DDRPHY_CAL_CONO.dvfs_wretrain_en=1(DVFS mode). 

2.6.9 LPDDR5 Training Procedure 

@ Settings before training. 

m Set DDRPHY_OFFSETD,CONO.upd_mode=0 for PHY-initiated update mode. 

m Write the current frequency to DDRPHY_DVFS_CON.freq_train. 

@ Initial Vref setting. 

m Set DDRPHYsMDLL-UCON1.clkm_cg_en_sw=1 to freeze DLL lock value during 
training for stability. 

Before DRAM interface training, training setting should be configured properly. 

@ LP5 SW CBT (command bus training) 

@ Auto DQS clean 

@ Read Calibration 

@ Write DQ Calibration 

To set-DDRPHY training under 1600Mbps at MODE4/3, under 1067Mbps at MODE2, DDRPHY 

training need WCK2CK sync always on mode and 

DDRPHY_WCK2CKSYNC_CONO.ctrl_WCK_MODE_APB=1. So please follow the DDRPHY 

training procedure below. 

Set MR18 OP[4]=0(always on disable), CAS_EN=1, WCK_MODE=0 ==> CBT/WCK2CK 

leveling(if needed) ==> set MR18 OP[4]=1(always on), CAS_EN=0,WCK_MODE=1 ==> 

Send CAS command to memory ==> set dfi_wck_en always 1 ==> DDRPHY training except 

CBT, WCK2CK leveling (if needed) ==> User choice for WCK2CK sync operation (if use 

wck2ck sync always on, please keep it or if not, set MR18 OP[4]=O(always on disable), 

CAS_EN=1,WCK_MODE=0 ==>Do normal transactions. 

After training setting is done, apply the following sequence. 

@ Configure common parameter training properly. 
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Set DDRPHY_SCHD_TIME_CONO.phy_t_rddata_en='d6. 

Set DDRPHY_SCHD_TIME_CONO.WL to match it with DRAM WL setting. 

Set DDRPHY_SCHD_TIME_CON1.tCCD=0x8(LPDDRS). 

Set DDRPHY_SCHD_TIME_CON1.tWTR=OxIf. 

If WCK always on disable, set 
DDRPHY_WCK2CKSYNC_CONO.ctrl_WCK_MODE_APB=0x0 and 
DDRPHY_SCHD_CMD_CONO.CAS_EN_APB=0x1. 

If WCK always on, set WCK2CKSYNC_CONO.ctrl_WCK_MODE_APB=O0x1 and 
SCHD_CMD_CONO.CAS_EN_APB=0x0. 

WCK should be driven by memory controller at WCK always on mode. 


@ Set MR operand code same as setting on memory. 


For LPDDR5, DDRPHY_LP5_MR_OP. 


@ Enable DDRPHY training mode. 


Set DDRPHY_SCHD_TRAIN_CONO.phy_train_en=0x1. 


@ Wait until SCHD_TRAIN_CONO.phy_train_done=Ox1. 
@ Disable DDRPHY training mode. 


Set DDRPHY_SCHD_TRAIN_CONO.phy_train_en=0x0. 


@ Setting after training. 


Set DDRPHY_MDLL_CONO.clkm_cg_en_sw=0 to enable DLLlocking. 

Set DDRPHY_CAL_CON5.wrtrn_cyc_mode=0 during normal operation. 

Set DDRPHY_CAL_CONO.cal_vtc_en=1 to compensate voltageytemperature 
variation on calibration results. 


Set DDRPHY_CAL_CONO.dvfs_wr_train_en=1 initial write,training (Write training 


with dfi_lvl_periodic=0) will be interpreted as DVFS write training afterwards. 


@ Update DDRPHY DLL 


Enable DDRPHY_OFFSETD_CONO.ctrl_resync. 
Disable DDRPHY_OFFSETD_CONO.ctrl_resync. 


@ The DDRPHY should start the periodic training to compensate DRAM 
voltage/temperature variation followed by periodic training guide. 


Write periodic training. 


2.6.10 LPDDR5 Command Bus Training 
LPDDR5 only supports SW command bus training mode. LPDDR5 SW command bus training 
supports CA bit de-skewing function. The overall sequence is CA left edge searching-CA right 
edge searching-Calculation center code of CA. Because LPDDR5 CA is DDR (CA is captured 
at CK rising edge and falling edge), the edge should be searched with changing CBT-PH 
mode. Setting before Training 


Before CBT training start, check if MR13 OP[6]=1 for CBT mode2. 

Set DDRPHY,SCHD_CMD_CONO.RANK_SEL=cs. 

Set DDRPHY_CBi=GON2.cbt_dqdm_sel=0x80. 

Set DDRPHY_CBT, CONO.cbt_sw_mode=O0x1. 

Set DDRPHY_CBT_CON2.cbt_tWCK2DQ7 satisfying memory timing parameter 


tWCK2DQ7H. 


@ Set DDRPHY_CBT_CON2.cbt_tDSTRAIN_LP5 satisfying memory timing parameter 


tDStrain. 
CA Left Edge Searching with CBT-PH[7]=1’bO 
@ Entering CBT Mode 


Configure the memory entering CBT mode. 

Set DDRPHY_SCHD_CONO.scheduler_sw_mode=Ox1. 

Set DDRPHY_CAL_CONO.ca_cal_mode=0x1. 

Set DDRPHY_CBT_CONO.cbt_vref_dqs_en=O0x1. 

Set DDRPHY_WCK2CKSYNC_CONO.wck_out_enable=0x1. 
Set DDRPHY_SCHD_CMD_CON2.MA_CODE=0x10. 

Set DDRPHY_SCHD_CMD_CON2.0P_CODE=0x10. 

Toggle DDRPHY_SCHD_DIRECT_CMD3.CMD_MWR_regq. 
Configure the PHY entering CBT mode. 

@ Set DDRPHY_CBT_CONO.cbt_vref_dq_en=O0Ox1. 
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Set DDRPHY_CBT_CON2.cbt_start=0x1. 
Wait for t(DQ7HWCK+tDQ72DQ (255ns). 
Set DDRPHY_CBT_CON2.cbt_wck_en=0x1. 
Toggle DDRPHY_CBT_CON2.cbt_vref_set_en. 
Set DDRPHY_CBT_CON2.cbt_dq_rcv_en=Ox1. 
Set DDRPHY_CBT_CON3.cbt_en=0x1. 
Toggle DDRPHY_OFFSETD_CONO.ctrl_resync. 
@ Searching CA Left edge as followings. 
APB_READ (REG_NAME[bit]) 
APB_WRITE (REG_NAME[bit],VAL) 
UPD_CODE { 
APB_WRITE (DDRPHY_OFFSETD_CONO.ctrl_resync, 1’b1) 
APB_WRITE (DDRPHY_OFFSETD_CONO.ctrl_resync, 1’b0) 


$0900 OOF 


} 

WAIT_UPD ¢ 
Wait(1us) 

} 


PATTERN_GEN_1 { 
APB_WRITE (DDRPHY_SCHD_DIRECT_CMD1.DIRECT_CS_1, cs) 
APB_WRITE (DDRPHY_SCHD_DIRECT_CMD1.DIRECT_CS_2, 0x0) 
APB_WRITE (DDRPHY_SCHD_DIRECT_CMD1.DIRECT_CMD_1, {13’h0, ca, 1'hO, 
~Ca}) 
APB_WRITE (DDRPHY_SCHD_DIRECT_CMD1. DIRECT_CMD_2, {13’h0, ~ca, 1'hO, 
~Ca}) 
APB_WRITE (DDRPHY_SCHD_DIRECT_CMDO.DIRECT_EN_APB, 1'b1) 
Wait(ins) 
APB_WRITE (DDRPHY_SCHD_DIRECT_CMDO.DIRECT_EN_APB, 1'b0O) 
} 
RD_FEEDBACK { 
DQ_IO_RD = APB_READ (REG_NAME.field_name) 
} 
if(DDRPHY_CLKMODE_CON == 2) 
offset =APB_READ (DDRPHY_MDLL_CON1.ctrl_lock_value)/2 
if (DDRPHY_CLKMODE_CON == 4) 
offset = APB_READ (DDRPHY_MDLL_CON1.ctrl_lock_value) 
1. Apply CK offset and CS offset 
APB_WRITE (DDRPHY_CA_DESKEW_CON4.CKDeSkewCode, offset) 
APB_WRITE (DDRPHY_CA_DESKEW_CON5.CS*DeSkewCode, offset) 
UPD_CODE 
2. Searching CA left edge CA_VWML[k] (k = 0, 1, 2...6) 
for(search='hO; search < ‘h2FF; search++) { 
APB_WRITE (CAkDeSkewCode, search) 
UPD_CODE 
WAIT_UPD 
PATTERN_GEN 
RD_FEEDBACK 
if (DQ_IO_RD[k]!=1'b1) { 
CA_VWML[k] = search-1 
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break 
} 


- 
3. Rollback the CK offset and CS offset 
APB_WRITE(DDRPHY_CA_DESKEW_CON4.CKDeSkewCode,0x0). 
APB_WRITE(DDRPHY_CA_DESKEW_CON5.CS*DeSkewCode,0x0). 
UPD_CODE 
@ Exiting CBT mode 
m™ Configure the DDRPHY exiting CBT mode 
Set DDRPHY_CBT_CON3.cbt_en = 0x0 
Togole DDRPHY_OFFSETD_CONO.ctrl_resync 
Set DDRPHY_CBT_CON2.cbt_start =0x0 
Set DDRPHY_CBT CON2.cbt_dq_rcv_en=0x0 
WAIT for tDQ7LWCK + 10tCK 
Set DDRPHY_CBT_CON2.cbt_wck_en=0x0 
Wait tXCBT 
onfigure the memory exiting CBT mode. 
Set DDRPHY_SCHD_CMD_CON2.MA_CODE=0x10. 
Set DDRPHY_SCHD_CMD_CON2.OP_CODE = 0x00. 
Toggle DDRPHY_SCHD_DIRECT_CMD3.CMD_MWR_ req: 
Set DDRPHY_CBT_CONO.cbt_vref_dg_en =,0x0, 
Set DDRPHY_WCK2CKSYNC_CONO.wck_outxenable = 0x0. 
Set DDRPHY_CBT_CONO.cbt_vref_dqs_en = 0x0. 
Toggle DDRPHY_CBT_CON2.cbt_vref_pre_ens 
Set DDRPHY_CAL_CONO.ca_cal_mode =0x0. 
Set DDRPHY_SCHD_CONO.scheduler_sw, mode =O0x0. 
CA Right Edge Searching with CBT-PH[7] = 1’b1 
@ Entering CBT Mode 
™ Configure the memory entering CBI_mode. 
Set DDRPHY_SCHD_CONO.scheduler_sw_mode = Ox1. 
Set DDRPHY_CAL CONO.cax.cal_mode = Ox1. 
Set DDRPHY_CBT©CONO.cbt_vref_dqs_en = Ox1. 
Set DDRPHY_WCK2CKSYNC_CONO.wck_out_enable = 0x1. 
Set DDRPHY SGHDx.CMD_CON2.MA_CODE= 0x10. 
Set DDRPHY.SCHD_CMD_CON2.OP_CODE= 0x90. 
Toggle DDRPHY_SCHD_DIRECT_CMD3.CMD_MWR_reg. 
onfigure the DDRPHY entering CBT mode. 
Set DDRPHY_CBT_CONO.cbt_vref_dgq_en=0Ox1. 
SetsDDRPHY_CBT_CON2.cbt_start =0x1. 
Wait fon tDQ7HWCK +tDQ72DQ(255ns). 
Set DDRPHY_CBT_CON2.cbt_wck_en =O0x1. 
Toggle DDRPHY_CBT_CON2.cbt_vref_set_en. 
Set DDRPHY_CBT_CON2.cbt_dq_rcv_en = Ox1. 
Set DDRPHY_CBT_CON3.cbt_en = Ox1. 
Toggle DDRPHY_OFFSETD_CONO.ctrl_resync. 
@ Searching CA Right edge as followings. 
APB_READ(REG_NAME[bit]) 
APB_WRITE(REG_NAME[bit],VAL) 
UPD_CODE 
APB_WRITE(DDRPHY_OFFSETD_CONO.ctrl_resync,1’b1) 


APB_WRITE(DDRPHY_OFFSETD_CONO.ctrl_resync,1’b0) 


OF OOOO OD 


= 
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} 
WAIT_UPD 
Wait(1us) 
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t 
PATTERN_GEN_1 { 
APB_WRITE(DDRPHY_SCHD_DIRECT_CMD1.DIRECT_CS_1,cs) 
APB_WRITE(DDRPHY_SCHD_DIRECT_CMD1.DIRECT_CS_2,0x0) 
APB_WRITE(DDRPHY_SCHD_DIRECT_CMD1.DIRECT_CMD_1,{13’h0, ca, 1’b0, ~ca}) 
APB_WRITE(DDRPHY_SCHD_DIRECT_CMD1.DIRECT_CMD_2,{13’h0, ~ca, 1’b0, ca}) 
- 
RD_FEEDBACK { 
DQ_IO_RD=APB_READ(REG_NAME.field_name) 
t 
if(CLKMODE_CON == 2) 
offset=APB_READ(DDRPHY_MDLL_CON1.ctrl_lock_value)/2 
if(CLKMODE_CON == 4) 
offset=APB_READ(DDRPHY_MDLL_CON1.ctrl_lock_value) 
1. Apply CK offset and CS offset. 
APB_WRITE(DDRPHY_CA_DESKEW_CON4.CKDeSkewCode, offset) 
APB_WRITE(DDRPHY_CA_DESKEW_CON5.CS*DeSkewCode, offset) 
UPD_CODE 
2. Searching CA left edge CA_VWMR[k](k=0, 1, 2...6) 
for(search="h0;search<‘h2ff;search++){ 
APB_WRITE(CAkDeSkewCode, search) 
UPD_CODE 
WAIT_UPD 
PATTERN_GEN 
RD_FEEDBACK 
if(DQ_IO_RD[k]==1'b1)<{ 
CA_VWMR[k]=search-1 
break 
- 
t 
3. Rollback the CK offset and CS offset. 
APB_WRITE(DDRPHY_CA_DESKEW_CON4.CKDeSkewCode,0x0) 
APB_WRITE(DDRPHY_CA_DESKEW_CON5.CS*DeSkewCode,0x0) 
UPD_CODE 
@ Exiting,CBT Mode 
m™ Configure the DDRPHY exiting CBT mode. 
Set DDRPHY_CBT_CON3.cbt_en=0x0. 
Toggle DDRPHY_OFFSETD_CON0O.ctrl_resync. 
Set DDRPHY_CBT_CON2.cbt_start=0x0. 
Set DDRPHY_CBT_CON2.cbt_dq_rcv_en=Ox0. 
WAIT for tDQ7LWCK. 
Set DDRPHY_CBT_CON2.cbt_wck_en=0x0. 
Wait tXCBT. 
onfigure the memory exiting CBT mode. 
Set DDRPHY_SCHD_CMD_CON2.MA_CODE=0x10. 
Set DDRPHY_SCHD_CMD_CON2.0P_CODE=0x00. 
Toggle DDRPHY_SCHD_DIRECT_CMD3.CMD_MWR_reg. 
Set DDRPHY_CBT_CONO.cbt_vref_dgq_en=O0x0. 
Set DDRPHY_WCK2CKSYNC_CONO.wck_out_enable=0x0. 


OF OO OOOO 


. 2 ee ed 
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@ Set DDRPHY_CBT_CONO.cbt_vref_dqs_en=0x0. 
@ Toggle DDRPHY_CBT_CON2.cbt_vref_pre_en. 
@ Set DDRPHY_CAL_CONO.ca_cal_mode=0x0. 
@ Set DDRPHY_SCHD_CONO.scheduler_sw_mode=0x0. 
Calculation of CA Center Code 
@ MODE2 
m CA_VWMR_TMP[k]=Lock_value - CA_VWMR[k](k=0,1,2...6) 
m If CA_VWML[k]>=CA_VWMR_TMP[k], CA_VWMC[k]=(CA_VWML[k]- 
CA_VWMR_TMP[k])/2+Lock_value/2 
m Else, CA_VWMC[k]=Lock_value/2-((CA_VWMR_TMP[k]-CA_VWML[k])/2) 
@ MODE4 
m CA_VWMR_TMP[k]=2*Lock_value-CA_VWMR[k](k=0,1,2...6). 
m If CA_VWML[k]>=CA_VWMR_TMP[k], CA_VWMC[k]=(CA_VWML[k]- 
CA_VWMR_TMP[k])/2+Lock_value. 
m Else, CA_VWMC[k]=Lock_value-((CA_VWMR_TMP[k]-CA_VWML[k])/2). 
@ Update CA center code on 
m Write DDRPHY_CA_DESKEW_CONO~2.CAkDeSkewCode as CA_VWMC[k]. 
m Set DDRPHY_CBT_CON3.cbt_en=O0x1. 
m Toggle DDRPHY_OFFSETD_CONO.ctrl_resync. 
m Set DDRPHY_CBT_CONO.cbt_sw_mode=0x0. 
2.6.11 LPDDR5 DQS Clean Procedure 
Auto DQS Clean (Mandatory above 3200Mbps) 
The goal of auto DQS clean mode is to get valid read DQS without the gate training. Auto 
DQS clean mode can be used if VSSQ termination is enabled. 
@ Set DDRPHY_TESTIRCV_CONO.dqs0_testircv=0x3, 
DDRPHY_TESTIRCV_CONO.dqs1_testircv=0x3. 
@ Set DDRPHY_CAL_CONO.gate_cal_mode=0x0. 
@ Enable DDRPHY_CAL_CON3.auto_dqs.clean. 
@ Set DDRPHY_CAL_CON2.ctrl_rodt_disable=0x0. 
If auto DQS clean mode is enabled, RL should be minimum RL of below table or more. The 
memory post_amble duration should be 4.5tWCK static and preamble duration should be 
2tWCK static, 2tWCK toggle or 4tWCK static. 
Table 2-5 Minimum Read Latency for LPDDR5 Auto DQS Clean Enable 


PHY mode 0 1 2 3 4 

Memory Type LPDDR4/4X LPDDR5 

Min Read Latency 28CK 24CK 14CK 9CK 9CK 
w/Auto DQS Enable (28 WCk) (36 WCk) (36 WCk) 


DQS Clean Using IO RCV Single-Ended (SE) Mode on VSSQ Termination (Mandatory 
under 3200Mbps) 
The goal of DQSeclean using IO RCV SE mode is to get valid read DQS without the gate 
training and auto dqs clean on VSSQ termination ON. It is allowed under 3200Mbps and IO 
RCV SE MODE ‘andsRCV ODT should be enabled. 
2.6.12 LPDDR5 Read DQ Calibration 
Read Calibration adjusts DQS and DQ delay to compensate the skew introduced by the 
package, board and on-chip to maximize the setup and hold timing margin. 
e ig das PHY training pattern registers in CAL_RD_PATTERN_CONO 
Set rdtrn_inv_pattern_dsO=Oxee, rdtrn_inv_pattern_dsi=Oxee, 
rdtrn_rddata_patternO=0x55 and rdtrn_rddata_patternl1=Ox55. 
m™ Configure DDRPHY_OP_CODE_RDC registers for MR31, MR32, MR33 and MR34 such 
that the training pattern output from DRAM is the same as the training pattern 
defined above. 
m Configure MR31, MR32, MR33 and MR34 for read training pattern. 

@ OP_CODE_PATA=0x55(rdtrn_rddata_patternO), 
OP_CODE_PATB=0x55(rdtrn_rddata_pattern1), 
OP_CODE_INVA=Oxee(rdtrn_inv_pattern_ds0O), 
OP_CODE_INVB=Oxee(rdtrn_inv_pattern_ds1). 
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@ Rdtrn_inv_pattern should be the same per BYTE. 
@ Based on the OP_CODE_* values, PHY will send MRW for MR31, MR32, MR33 
and MR34 to DRAM at the beginning of read training. 
@ Configure DDRPHY and memory in link ECC mode, if link ECC is enabled. 
m Configure memory in link ECC mode. 
@ Issue MR3 command to set DBI-WR enabled and DBI-RD disabled. 
@ Issue MR22 command to enable link ECC mode. 
™ Configure DDRPHY in link ECC mode. 
@ Set DDRPHY_CAL _CONO.rdtrn_dbi_cal_en =0x1. 
@ Set DDRPHY_CAL CON3.ctrl_link_ecc_mode=0x1. 
@ Configure DDRPHY in read training mode. 
m Set DDRPHY_SCHD_TRAIN_CONO.phy_rdtrn_en=1 
m Set DDRPHY_SCHD_TRAIN_CONO.phy_rdtrn_rank_en properly. 
@ For example, if phy_rdtrn_rank_en is set to 2’b11, per-rank read¢training will 
start from rankO to rank1 sequentially. 
@ Any rank can be enabled for read training. For example, it is possible to set 
phy_rdtrn_rank_en=2’b10. 
2.6.13 LPDDRS5 Write DQ Calibration 
Normal Initial Training Setting (533MHz or More) 
@ If data mask and DBI are all disabled at DRAM, set 
DDRPHY_CAL_CONO.wrtrn_dbi_cal_en=0. Otherwise set tor1. 
e as DDRPHY and memory in link ECC mode if link ECC is enabled. 
Configure memory in link ECC mode. 
@ Issue MR3 command to set DBI-WR enabled and DBI-RD disabled. 
@ Issue MR22 command to enable link ECC;mode. 
m Configure DDRPHY in link ECC mode. 
Set DDRPHY_CAL_CONO.wrtrn_dbi_cal_en=0x1. 
Set DDRPHY_CAL_CON3.ctrl_link_eec_mode=O0x1. 
@ If current frequency is equal to or greater thans1066MHz 
m Set DDRPHY_CAL_CON5.wrtrn_cyc_en=1 and 


DDRPHY_CAL_CON5.wrtrn_cyc_mode=O0(High frequency cycle based training mode). 


m Set DDRPHY_CAL_CON5.wrtrn_cyc_th=31(LPDDRS). 
m If PRBS write training is to be enabled after write training is done 
@ Set DDRPHY_MDLL«CONO.clkm_cg_en_sw=1 
@ Read DDRPHY_MBLL CON 1.ctrl_lock_value 
@ Set DDRPHY_ CAL CONS5.wrtrn_cyc_th=ctrl_lock_value/4 
@ Set DDRPHY#MDLL_CONO.clkm_cg_en_sw=0 
@ If current frequency is less than 1066MHz and equal to or greater than 533MHz, set 


DDRPHY_CAL_CON5.wrtrn_cyc_en=1 and DDRPHY_CAL_CON5.wrtrn_cyc_mode=1(Low 


frequency cycle based training mode). 
@ Increase DDRPHY,CAL_CON4.num_repeat to make the initial training result stable. 


@ Set DDRPHY_CAL_CON4.wrtrn_multi_pattern to 1 to use more patterns during the initial 


training. Additional patterns should be defined in 
DDRPHY_CAL_WR_PATTERN2_CONO~4, DDRPHY_CAL_WR_PATTERN3_CONO~4, 
DDRPHY_CAL_WR_PATTERN4_CONO~4. 

@ ~DDRPHY_CAL_CONS5.wrtrn_cyc_mode should be O during normal operation. 

Low Frequency Initial Training Setting (under 533MHz) 

@ Set DDRPHY_CAL_CONO.dvfs_wr_train_en=O0x1. 

Set DDRPHY_CAL_CON4.dvfs_wr_start_adj=Ox0. 

Set DDRPHY_CAL_CON5.wrtrn_cyc_en=0. 

After low frequency write training is done, apply the following setting. 

m Store the current lockvalue/4 value. 

m Store write training results from DDRPHY_WR_DESKEWC_CS*_CON*, 
DDRPHY_DM_DESKEWC_CS*_CON*, DDRPHY_ECC_DESKEWC_CS*_CON*. 

m Write (stored write training result values + lockvalue/4) to the following register. 
@ Enable DDRPHY_CAL_CONO.wr_cal_mode. 
@ Enable DDRPHY_CAL_CON3.wr_sw_mode. 
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@ DDRPHY_SW_WR_DESKEWC_CS*_CON, 
DDRPHY_SW_DM_DESKEWC_CS*_CON*, 
DDRPHY_SW_ECC_DESKEWC_CS*_CON*. 

@ Disable DDRPHY_CAL_CON3.wr_sw_mode. 

m Restore DVFS write training related setting for successful DVFS write training or 
other initial write training. 

@ Set DDRPHY_CAL_CON4.dvfs_wr_start_adj=Oxf. 

@ Set DDRPHY_CAL_CONO.dvfs_wr_train_en=0. 

Common Setting for Write Training 

@ Set write training paltem 

m™ DQ pattern in DDRPHY_CAL_WR_PATTERN1_CONO~ 
DDRPHY_CAL_WR_PATTERN1_CON3. 

Set wrtrn_rddata_adj_w0_bst1_8 for BL1~BL2 pattern. 

Set wrtrn_rddata_adj_wi_bst1_8 for BL3~BL4 pattern. 

Set wrtm_rddata_adj_w2_bst1_8 for BL5~BL6 pattern. 

Set wrtrn_rddata_adj_w3_bst1_8 for BL7~BL8 pattern. 

Set wrtm_rddata_adj_w0O_bst9_16 for BL9~BL10 pattern. 

Set wrtrn_rddata_adj_wi_bst9_16 for BL11~BL12 pattern. 

Set wrtm_rddata_adj_w2_bst9_16 for BL13-BL14 pattern. 

Set wrtrn_rddata_adj_w3_bst9_16 for BL15~BL16 patterns 

Set write DM pattern in DDRPHY_CAL_WR_PATTERN1_CON4. 

Set wrtrn_rddata_dm_adj_w0O_bst1i_8 for BL1~BL2 pattern. 

Set wrtrn_rddata_dm_adj_w1_bsti_8 for BL3~BL4 pattern. 

Set wrtrn_rddata_dm_adj_w2_bsti_8 for BL5~BL6 pattern, 

Set wrtrn_rddata_dm_adj_w3_bst1i_8 for BL7~Bk8,pattern. 

Set wrtrn_rddata_dm_adj_w0_bst9_16 for BL9~BL10,pattern. 

Set wrtrn_rddata_dm_adj_wi_bst9_16 for Bei1~BL12 pattern. 

Set wrtrn_rddata_dm_adj_w2_bst9_16,for BL13~BL14 pattern. 

Set wrtrn_rddata_dm_adj_w3_bst9_46 for Bk15~BL16 pattern. 

Configure DDRPHY in write training mode. 

m Set DDRPHY_SCHD_TRAIN_CONO.phygwrtrn_en=1. 

m Set DDRPHY_SCHD_TRAIN_CONO.phy_wrtrn_rank_en properly. 

m For example, if phy_wrtrnrank_en is set to 0x3, per-rank write training will start 
from rankO to rank1 sequentially. 

2.6.14 LPDDRS5 Periodic. Training 

Periodic training compensates write center shift and gate shift caused by VT variation in 

memory. Initial write/gate training should be completed before periodic training. During 

periodic training, DDRPHY uses the PHY master interface and generates RDC/WFF/RFF/MPC 
commands without the memory controller. When DDRPHY request PHY master mode, the 
controller should place-the DRAM in self refresh and assert dfi_phymstr_ack. Periodic 
training will be excuted in sequence. 

@ The common parameter is same as initial training. 

@ Enable periodic write training properly (refer to SFR description) 

g.. Set DDRPHY_SCHD_TRAIN_CONO.periodic_wrtrn_en and if use DVFS, set 
DDRPHY_DVFSO_TRAIN_CONO.dvfs0O_periodic_wrtrn_en and 
DDRPHY_DVFS1_TRAIN_CONO.dvfsi_periodic_wrtrn_en. 

@ Set,DDRPHY_SCHD_TRAIN_CON1.periodic_time. 

m Interval of periodic training = periodic_time*tCK_osc (oscillator clock). 

@ Set DDRPHY_SCHD_TRAIN_CON1/ DDRPHY_DVFS*_SCHD_TIME_CON3.periodic_en =1 
and if use DVFS, set DDRPHY_DVFSO_SCHD_TIME_CON3.dvfsO_periodic_en and 
DDRPHY_DVFS1_SCHD_TIME_CON3.dvfsi_periodic_en properly. 

2.6.15 LPDDR5 DVFS Training 

DVFS training compensates write center shift and gate shift caused by VT variation in 

memory. Initial write/gate training should be completed before DVFS training. During DVFS 

training, DDRPHY uses the PHY master interface and generates RDC/WFF/RFF/MPC 
commands without the memory controller. When DDRPHY request PHY master mode, the 
controller should place the DRAM in self refresh and assert dfi_phymstr_ack. DVFS training 
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will be executed in sequence. 
@ The common parameter is same as initial training. 
@ Enable DVFS write training properly. 

m Set DDRPHY_SCHD_TRAIN_CONO.dvfs_wrtrn_en and if use DVFS, set 
DDRPHY_DVFSO_SCHD_TIME_CON3.dvfs0O_dvfs_wrtrn_en and 
DDRPHY_DVFS1_SCHD_TIME_CON3.dvfs1_dvfs_wrtrn_en. 

@ Set DDRPHY_CAL_CONO.dvfs_wr_train_en=1(DVFS mode). 
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Chapter 3 Mobile Storage Host Controller 


3.1 Overview 
The Mobile Storage Host Controller is designed to support Secure Digital memory (SD-max 
version 3.01) with 1 bits or 4 bits data width, Multimedia Card(MMC-max version 4.51) with 
1 bits or 4 bits or 8 bits data width. 
The Host Controller is instantiated for SDMMC, SDIO. The interface difference between these 
instances is shown in “Interface Description”. 
The Host Controller supports following features: 
@ Bus Interface Features: 
m™ Support AMBA AHB interface for master and slave 
™ Supports internal DMA interface(IDMAC) 
@ Supports 16/32-bit data transfers 
@ Single engine used for Transmit and Receive, which are mutually exclusive 
@ Dual-buffer and chained descriptor linked list 
@ Each descriptor can transfer up to 4KB of data in chained mode and 8KB of data 
in dual-buffer mode 
@ Programmable burst size for optimal host bus utilization 


™ Support combined single FIFO for both transmit and receive operations 

™ Support FIFO size of 256x32 

@ Support FIFO over-run and under-run prevention by stopping card clock 
@ Card Interface Features: 

™ Support Secure Digital memory protocol commands 

m™ Support Secure Digital I/O protocol commands 

m@ Support Multimedia Card protocol commands 

m@ Support Command Completion Signal and interrupts to host 

m™ Support CRC generation and error detection 

m@ Support programmable baud rate 

m@ Support power management and power switch 

m@ Support card detection 

m™ Support write protection 

m Support hardware reset 

™ Support SDIO interrupts in¢1-bit and 4-bit modes 

m@ Support 4-bit mode inSDIO3.0 

m™ Support SDIO suspend and resume operation 

m@ Support SDIO read wait 

™ Support block size of 1 to65,535 bytes 

m™ Support 1-bit, 4-bit modes 
@ Clock Interface Features: 

™ Support 0/90/180/270-degree phase shift operation for sample clock 


(cclk_in@sample) and drive clock(cclk_in_drv) relative to function clock(cclk_in) 
respectively. 

™ Supportsphase tuning using delay line for sample clock(cclk_in_sample) and drive 
clock(¢clk_in_drv) relative to function clock (cclk_in) respectively. The max number 
of delay element number is 256 


3.2 Block Diagram 


The Host Controller consists of the following main functional blocks. 
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Fig. 3-1 Mobile Storage Host Control Block Diagram 
Clock Generate Unit,(CLKGEN): Generates card interface clock cclk_in/ 
cclk_sample/eclk_drv based on cclkin and configuration information. 
B® cclkin: original clock 
m= cclk_in: functional clock 
™ cclkasample: sample clock 
m= cclk_drv: driver clock 
Asynchronous dual-port memory (BUFFER): Use a two-clock synchronous read and 
synchronous write dual-port RAM. One of the ports is connected to the host clock, and 
the other port is connected to the card clock. 
Bus Interface Unit (BIU): Provides AMBA AHB interfaces for register and data read/write. 
Card Interface Unit (CIU): Takes care of the SD/MMC protocols and provides clock 
management. 


3.3 Function Description 


3.3.1 Bus Interface Unit 
The Bus Interface Unit provides the following functions: 


Host interface 
Interrupt control 
Register access 
External FIFO access 
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@ Power control and card detection 

3.3.1.1 Host Interface Unit 

The Host Interface Unit is an AHB slave interface, which provides the interface between the 

SD/MMC card and the host bus. 

3.3.1.2 Register Unit 

The register unit is part of the bus interface unit; it provides read and write access to the 

registers. 

All registers reside in the Bus Interface Unit clock domain. When a command is sent to a 

card by setting the start_bit, which is bit{31] of the SDMMC_CMD register, all relevant 

registers needed for the CIU operation are transferred to the CIU block. During this time, 
the registers that are transferred from the BIU to the CIU should not be written. The 
software should wait for the hardware to clear the start bit before writing to these registers 
again. The register unit has a hardware locking feature to prevent illegal writes to registers. 

The lock is necessary in order to avoid metastability violations, both because the host and 

card clock domains are different and to prevent illegal software operationss 

Once a command start is issued by setting the start_bit of the SDMMC_CMD register, the 

following registers cannot be reprogrammed until the command is accepted)by the card 

interface unit: 

@ SDMMC_CMD - Command 

SDMMC_CMDARG - Command Argument 

SDMMC_BYTCNT - Byte Count 

SDMMC_BLKSIZ - Block Size 

SDMMC_CLKDIV - Clock Divider 

SDMMC_CLKENA - Clock Enable 

SDMMC_CLKSRC - Clock Source 

SDMMC_TMOUT - Timeout 

@ SDMMC_CTYPE - Card Type 

The hardware resets the start_bit once thesCIU accepts the command. If a host write to any 

of these registers is attempted during this locked time, then the write is ignored and the 

hardware lock error bit is set in the raw interrupt status register. Additionally, if the interrupt 
is enabled and not masked for a hardware lock error, then an interrupt is sent to the host. 

When the Card Interface Unit is in an,idle state, it typically takes the following number of 

clocks for the command handshake, where clk is the BIU clock and cclk_in is the CIU clock: 

3 (clk) + 3 (cclk_in) 

Once a command is acceptedjyouscanssend another command to the CIU-which has a one- 

deep command queue-under thefollowing conditions: 

@ If the previous command)was not a data transfer command, the new command is sent 
to the SD/MMC card once the previous command completes. 

@ If the previous command is a data transfer command and if wait_prvdata_complete 
(bit{13]) of the. SDMMC_CMD register is set for the new command, the new command is 
sent to the SD/MMC card only when the data transfer completes. 

@ If the wait_prvdata_complete is 0, then the new command is sent to the SD/MMC card 
as soon asthe previous command is sent. Typically, you should use this only to stop or 
abort a previous data transfer or query the card status in the middle of a data transfer. 

3:3.1.3_ Interrupt Controller Unit 

The interrupt controller unit generates an interrupt that depends on the controller raw 

interrupt status, the interrupt-mask register, and the global interrupt-enable register bit. 

Once an interrupt condition is detected, it sets the corresponding interrupt bit in the raw 

interrupt status register SDMMC_RINTSTS. The raw interrupt status bit stays on until the 

software clears the bit by writing a 1 to the interrupt bit; a 0 leaves the bit untouched. 

The interrupt port is an active-high, level-sensitive interrupt. The interrupt port is active only 

when any bit in the raw interrupt status register is active, the corresponding interrupt mask 

bit is 1, and the global interrupt enable bit is 1. The interrupt port is registered in order to 
avoid any combinational glitches. 

The int_enable is reset to 0 on power-on, and the interrupt mask bits are set to 32’h0, which 

masks all the interrupts. 

Notes: 
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Before enabling the interrupt, it is always recommended that you write 32’hffff_ffff to the raw interrupt 
status register in order to clear any pending unserviced interrupts. When clearing interrupts during normal 
operation, ensure that you clear only the interrupt bits that you serviced. 
The SDIO Interrupts, Receive FIFO Data Request (RXDR), and Transmit FIFO Data Request (TXDR) are set 
by level-sensitive interrupt sources. Therefore, the interrupt source should be first cleared before you can 
clear the interrupt bit of the Raw Interrupt register. For example, on seeing the Receive FIFO Data Request 
(RXDR) interrupt, the FIFO should be emptied so that the “FIFO count greater than the RX-Watermark” 
condition, which triggers the interrupt, becomes inactive. The rest of the interrupts are triggered by a single 
clock-pulse-width source. 

Table 3-1 Bits in Interrupt Status Register 


Bits Interrupt Description 


Interrupt from SDIO card. In MMC-Ver3.3-only.mode, 


a Sclouinventepe these bits are always 0. 


16 Card no-busy If card exit busy status, the interrupt happened; 


Error in end-bit during read operation, or no data\CRC 
received during write operation. 

For MMC CMD19, there may be no CRC status 
returned by the card. Hence, EBE issset for.CMD19. 
The application should not treat this as an error. 


End Bit Error (read) / 


- Write no CRC (EBE) 


Stop/abort commands automatically»sent by card unit 
and not initiated by host;similar to,Ccommand Done 
(CD) interrupt. 

Auto Command Done Recommendation: 

(ACD) Software typically/need, not.enable this for non CE-ATA 
accesses; Data Transfer Over (DTO) interrupt that 
comes after thisnterrupt determines whether data 
transfer has correctly competed. 


14 


Error in datasstart bit when data is read from a card. 
In 4-bit mode, if DAT[O] line indicates start bit-that is, 
O-and any of.the other data bits do not have start bit, 
then, this error is set. 

Busy Complete Interrupt when data is written to the 
card. This interrupt is generated after completion of 
busy driven by the card after the last data block is 
written into the card. 


13 Start Bit Error (SBE) 


During hardware-lock period, write attempted to one 

of locked registers. 

Hardware Lof@@ed™write When software sets the start_cmd bit in the 

12 Error (HLE) SDMMC_CMD register, the Host Controller tries to load 
the command. If the command buffer is already filled 

with a command, this error is raised. The software 

then has to reload the command. 


Host tried to push data when FIFO was full, or host 
tried to read data when FIFO was empty. Typically this 
should not happen, except due to error in software. 
FIFO Underrun/ Overrun | Card unit never pushes data into FIFO when FIFO is 
Error (FRUN) full, and pop data when FIFO is empty. 
If IDMAC is enabled, FIFO under-run/over-run can 
occur due to a programming error on MSIZE and 
watermark values in SDMMC_FIFOTH register. 


11 


To avoid data loss, card clock out is stopped if FIFO is 
empty when writing to card, or FIFO is full when 
reading from card. Whenever card clock is stopped to 
Data Starvation by Host | avoid data loss, data-starvation timeout counter is 

Timeout (HTO) started with data-timeout value. This interrupt is set if 
host does not fill data into FIFO during write to card, 
or does not read from FIFO during read from card 
before timeout period. 


10 
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Bits 


Interrupt 


Description 


Even after timeout, card clock stays in stopped state, 
with CIU state machines waiting. It is responsibility of 
host to push or pop data into FIFO upon interrupt, 
which automatically restarts cclk_out and card state 
machines. 

Even if host wants to send stop/abort commani<d, it still 
needs to ensure it has to push or pop FIFO so that 
clock starts in order for stop/abort command to send 
on command signal along with data that is sent or 
received on data line. 


Data Read Timeout 
(DRTO) 


In Normal functioning mode: Data read timeout 
(DRTO) 

Data timeout occurred. Data Transfer Over (DTO) also 
set if data timeout occurs. 

In Boot Mode: Boot Data Start (BDS) 

When set, indicates that Host Controller has started to 
receive boot data from the card. A write)to this 
register with a value of 1 clears this interrupt. 


Response Timeout (RTO) 


In normal functioning mode: Response timeout (RTO) 
Response timeout occurred..\Command Done (CD) also 
set if response timeout occurs.»If command involves 
data transfer and when»response times out, no data 
transfer is attempted, by Host Controller. 

In Boot Mode: Boot Ack Received (BAR) 

When expect_boot_ack is set, on reception of a boot 
acknowledge"pattern—0O-1-0—this interrupt is 
asserted. A write to this register with a value of 1 
clears this interrupt. 


Data CRC Error (DCRC) 


Received Data CRC does not match with locally- 
generated CRC in CIU. 

Can also occur if the Write CRC status is incorrectly 
sampled by the Host. 


Response CRC Error 
(RCRC) 


Response CRC does not match with locally-generated 
GRC in CIU. 


Receive FIFO Data 
Request (RXDR) 


Interrupt set during read operation from card when 
FIFO level is greater than Receive-Threshold level. 
Recommendation: 

In DMA modes, this interrupt should not be enabled. 
In non-DMA mode: pop RX_WMark + 1 data from 
FIFO. 


Transmit FIFO Data 
Request (TXDR) 


Interrupt set during write operation to card when FIFO 
level reaches less than or equal to Transmit-Threshold 
level. 
Recommendation: 
In DMA modes, this interrupt should not be enabled. 
In non-DMA mode: 
if (pending_bytes > (FIFO_DEPTH - TX_WMark)) 

push (FIFO_DEPTH - TX_WMark) data into FIFO 
else 

push pending_bytes data into FIFO 


Data Transfer Over (DTO) 


Indicates Data transfer completed. Though on 
detection of errors-Start Bit Error, Data CRC error, 
and so on, DTO may or may not be set; the 
application must issue CMD12, which ensures that 
DTO is set. 

Recommendation: 
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Bits Interrupt Description 


In non-DMA mode, when data is read from card, on 
seeing interrupt, host should read any pending data 
from FIFO. In DMA mode, DMA controllers guarantee 
FIFO is flushed before interrupt. 

DTO bit is set at the end of the last data block, even if 
the device asserts MMC busy after the last data block. 


Command sent to card and got response from card, 


; Ce mmen a PO ever. even if Response Error or CRC error occurs. 
Error in received response set if one of following 
occurs: 

1 Response Error (RE) @ Transmission bit != 0 


@ Command index mismatch 
@ End-bit != 1 


When one or more cards inserted or removed, this 
interrupt occurs. 

Software should read card-detect register to 
determine current card status. 

Recommendation: After power-on and before enabling 
0 Card-Detect (CDT) interrupts, software should read card detect register 
and store it in memory. When interrupt occurs, it 
should read card detect register and compare it with 
value stored in memory,to determine which card(s) 
were removed/inserted. Before exiting ISR, software 
should update memory,with new card-detect value. 


3.3.1.4 FIFO Controller Unit 

The FIFO controller interfaces the external FIFO’to the host interface and the card controller 
unit. When FIFO overrun and under-run conditions occur, the card clock stops in order to 
avoid data loss. 

The FIFO uses a two-clock synchronous read and synchronous write dual-port RAM. One of 
the ports is connected to the host clock(clk)/"and the second port is connected to the card 
clock(cclk_in). 

Notes: The FIFO controller does not support simultaneous read/write access from the same port. For 
debugging purposes, the software may try.to write into the FIFO and read back the data; results are 
indeterminate, since the design does not support read/write access from the same port. 


3.3.1.5 Card Detection Unit 

The register unit has registers that control the power. Power to each card can be selectively 
turned on or off. 

The card detection unit looks for any changes in the card-detect signals for card insertion or 
card removal. It filters-out the debounce associated with mechanical insertion or removal, 
and generates/one interrupt to the host. You can program the debounce filter value. 


debounces debounces 
card_detect_n HL] LIL 
> << — — <_— 
card_detect_int 
Debounce counter — Debounce counter value should 
times “clk” clock period be set greater than typical system 
debounce time, which is typically 
5ms - 25ms 


Fig. 3-2 SD/MMC Card-Detect Signal 
3.3.2 Card Interface Unit 
The Card Interface Unit (CIU) interfaces with the Bus Interface Unit (BIU) and the external 
devices. The host writes command parameters to the BIU control registers, and these 
parameters are then passed to the CIU. Depending on control register values, the CIU 
generates SD/MMC command and data traffic on a selected card bus according to SD/MMC 
protocol. The Host Controller accordingly controls the command and data path. 
The following software restrictions should be met for proper CIU operation: 
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@ Only one data transfer command can be issued at a time. 

@ During an open-ended card write operation, if the card clock is stopped because the 
FIFO is empty, the software must first fill the data into the FIFO and start the card clock. 
It can then issue only a stop/abort command to the card. 

@ When issuing card reset commands (CMDO, CMD15 or CMD52_reset) while a card data 
transfer is in progress, the software must set the stop_abort_cmd bit in the 
SDMMC_CMD register so that the Host Controller can stop the data transfer after issuing 
the card reset command. 

@ When the data end bit error is set in the SDMMC_RINTSTS register, the Host Controller 
does not guarantee SDIO interrupts. The software should ignore the SDIO interrupts and 
issue the stop/abort command to the card, so that the card stops sending the read data. 

@ If the card clock is stopped because the FIFO is full during a card read, the software 
should read at least two FIFO locations to start the card clock. 

The CIU block consists of the following primary functional blocks: 

Command path 

Data path 

SDIO interrupt control 

Clock control 

Error detection 

3.3.2.1 Command Path 

The command path performs the following functions: 


@ Loads clock parameters 

@ Loads card command parameters 

@ Sends commands to card bus (ccmd_out line) 

@ Receives responses from card bus (ccmd_in line) 
@ Sends responses to BIU 


@ Drives the P-bit on command line 

A new command is issued to the Host Controller by programming the BIU registers and 

setting the start_cmd bit in the SDMMC_CMD register. The BIU asserts start_cmd, which 

indicates that a new command is issued to the SD/MMC device. The command path loads 
this new command (command, command argument, timeout) and sends acknowledge to the 

BIU by asserting cmd_taken. 

Once the new command is loaded, the command path state machine sends a command to 

the device bus-including the internally generated CRC7-and receives a response, if any. The 

state machine then sends the,received,response and signals to the BIU that the command is 
done, and then waits for eight clocks before loading a new command. 

Load Command Parameters 

One of the following commands or responses is loaded in the command path: 

@ New command from BIU - When start_cmd is asserted, then the start_cmd bit is set in 
the SDMMC_CMDstegister. 

@ Internally generated auto-stop command —- When the data path ends, the stop command 
request is loaded. 

@ IRQ response with RCA 0x000 - When the command path is waiting for an IRQ response 
from the MMC card and a “send irq response” request is signaled by the BIU, then the 
send_irq_response bit is set in the SDMMC_CTRL register. 

Loading a new command from the BIU in the command path depends on the following 

SDMMG,. CMD register bit settings: 

@® update_clock_registers_only -— If this bit is set in the SDMMC_CMD register, the 
command path updates only the clock enable, clock divider, and clock source registers. 
If this bit is not set, the command path loads the command, command argument, and 
timeout registers; it then starts processing the new command. 

@® wait_prvdata_complete -— If this bit is set, the command path loads the new command 
under one of the following conditions: 
m= Immediately, if the data path is free (that is, there is no data transfer in progress), 

or if an open-ended data transfer is in progress (byte_count = 0). 
m After completion of the current data transfer, if a predefined data transfer is in 
progress. 
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Send Command and Receive Response 

Once a new command is loaded in the command path, update_clock_registers_only bit is 
unset - the command path state machine sends out a command on the device bus; the 
command path state machine is illustrated in following figure. 


_—{ Command 
load_new_cmd —-—— F ~ 
cade ; idle SS 
aa ~ tNCC done 
/ ae 
. 
response_expected = 0 \ 
Transmit a i ee 
ee \ 
command _ —._ 
\ \ : 
\ >» 
\ 
\ * send IRQ 


\ response 


\. , request 


\ \ | response done/ 
response_expected = 1 ~__ Receive —_—— response timeout 
response 


Fig. 3-3 Host Controller Command Path State Machine 

The command path state machine performs the following functions, according to 

SDMMC_CMD register bit values: 

@ send_initialization — Initialization sequence of 80 clocks is sent before sending the 
command. 

@ response_expected - Response is expected for the command. After the command is sent 
out, the command path state machine receivesva 48-bit or 136-bit response and sends it 
to the BIU. If the start bit of the card response is not received within the number of 
clocks programmed in the timeout register then the response timeout and command 
done bit is set in the Raw Interrupt Status register as a signal to the BIU. If the 
response-expected bit is not set, the command path sends out a command and signals a 
response done to the BIU; thatiis, the command done bit is set in the Raw Interrupt 
Status register. 

@ response_length - If this bit.is set, a 136-bit response is received; if it is not set, a 48- 
bit response is received. 

@ check_response_cre - If,this bit is set, the command path compares CRC7 received in 
the response with the.internally-generated CRC7. If the two do not match, the response 
CRC error is signaled.to the BIU; that is, the response CRC error bit is set in the Raw 
Interrupt Status register SDMMC_RINTSTS. 

Send Response to, BIU 

If the response expected bit is set in the SDMMC_CMD register, the received response is 

sent.to the BIU. The ResponseO register is updated for a short response, and the Response3, 

Response2, Responsel, and ResponseO registers are updated on a long response, after 

whichythe'Command Done bit is set. If the response is for an auto_stop command sent by 

the CIU, the response is saved in the Responsel register, after which the Auto Command 

Done bit is set. 

Additionally, the command path checks for the following: 

@ Transmission bit = 0 

@ Command index matches command index of the sent command 

@ End bit = 1 in received card response 

The command index is not checked for a 136-bit response or if the check_response_crc bit is 

unset. For a 136-bit response and reserved CRC 48-bit responses, the command index is 

reserved-that is, 111111. 

Polling Command Completion Signal 

The device generates the Command Completion Signal in order to notify the host controller 
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of the normal command completion or command termination. 

Command Completion Signal Detection and Interrupt to Host Processor 

If the ccs_expected bit is set in the SDMMC_CMD register, the Command Completion Signal 
(CCS) from the device is indicated by setting the Data Transfer Over (DTO) bit in the 
SDMMC_RINTSTS register. The Host Controller generates a Data Transfer Over (DTO) 
interrupt if this interrupt is not masked. 

Command Completion Signal Timeout 

If the command expects a CCS from the device—if the ccs_expected bit is set in the 
SDMMC_CMD register—the command state machine waits for the CCS and remains in a 
wait_CCSS state. If the device fails to send out the CCS, the host software should 
implement a timeout mechanism to free the command and data path. The host controller 
does not implement a hardware timer; it is the responsibility of the host software to 
maintain a software timer. 

In the event of a CCS timeout, the host should issue a CCSD by setting the s@nd_ccsd bit in 
the CTRL register. The host controller command state machine sends the CCSD to the device 
and exits to an idle state. After sending the CCSD, the host should also send.a CMD12 to the 
device in order to abort the outstanding command. 

Send Command Completion Signal Disable 

If the send_ccsd bit is set in the SDMMC_CTRL register, the host sends,a Command 
Completion Signal Disable (CCSD) pattern on the CMD line. The hostycan, send the CCSD 
while waiting for the CCS or after a CCS timeout happens. 

After sending the CCSD pattern, the host sets the Command Done (CD) bit in 
SDMMC_RINTSTS and also generates an interrupt to the host ifthe Command Done 
interrupt is not masked. 

3.3.2.2 Data Path 

The data path block pops the data FIFO and transmits data on cdata_out during a write data 
transfer, or it receives data on cdata_in and pushes,it into the FIFO during a read data 
transfer. The data path loads new data parameters—that is, data expected, read/write data 
transfer, stream/block transfer, block size, byte count, card type, timeout registers— 
whenever a data transfer command is notin progress. 

If the data_expected bit is set in the SDMMGsCMD register, the new command is a data 
transfer command and the data path.starts one of the following: 

@ Transmit data if the read/write bit = 1 

@ Data receive if read/write bit = 0 

Data Transmit 

The data transmit state machine, illustrated in following figure, starts data transmission two 
clocks after a response for the data write command is received; this occurs even if the 
command path detects a response error or response CRC error. If a response is not received 
from the card because ofvasresponse timeout, data is not transmitted. Depending upon the 
value of the transfer smode bit in the SDMMC_CMD register, the data transmit state machine 
puts data on the card,data bus in a stream or in block(s). 
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Fig. 3-4 Host Controller Data Transmit State Machine 
Stream Data Transmit 
If the transfer_mode bit in the SDMMC_CMD register is.set to 1, it is a stream-write data 
transfer. The data path pops the FIFO from.the BIU and transmits in a stream to the card 
data bus. If the FIFO becomes empty, the card clock is stopped and restarted once data is 
available in the FIFO. 
If the byte_count register is programmed to,Qy7 it is an open-ended stream-write data 
transfer. During this data transfer, the data path continuously transmits data in a stream 
until the host software issues a stop command. A stream data transfer is terminated when 
the end bit of the stop command and end bit of the data match over two clocks. 
If the byte_count register is programmed with a non-zero value and the send_auto_stop bit 
is set in the SDMMC_CMD register, the stop command is internally generated and loaded in 
the command path whensthe,end bit of the stop command occurs after the last byte of the 
stream write transfer matches. 
This data transfer can also.terminate if the host issues a stop command before all the data 
bytes are transferred,to.the card bus. 
Single Block Data 
If the transfer mode bit in the SDMMC_CMD register is set to 0 and the byte_count register 
value is equalhto the value of the block_size register, a single-block write-data transfer 
occurs. The data transmit state machine sends data in a single block, where the number of 
bytes equals*the block size, including the internally-generated CRC16. 
If thesSDMMC_CTYPE register bit for the selected card - indicated by the card_num value in 
the SDMMC_CMD register - is set for a 1-bit, 4-bit, or 8-bit data transfer, the data is 
transmitted on 1, 4, or 8 data lines, respectively, and CRC16 is separately generated and 
transmitted for 1, 4, or 8 data lines, respectively. 
After a single data block is transmitted, the data transmit state machine receives the CRC 
status from the card and signals a data transfer to the BIU; this happens when the data- 
transfer-over bit is set in the SDMMC_RINTSTS register. 
If a negative CRC status is received from the card, the data path signals a data CRC error to 
the BIU by setting the data CRC error bit in the SDMMC_RINTSTS register. 
Additionally, if the start bit of the CRC status is not received by two clocks after the end of 
the data block, a CRC status start bit error is signaled to the BIU by setting the write-no- 
CRC bit in the SDMMC_RINTSTS register. 
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Multiple Block Data 

A multiple-block write-data transfer occurs if the transfer_mode bit in the SDMMC_CMD 
register is set to O and the value in the byte_count register is not equal to the value of the 
block_size register. The data transmit state machine sends data in blocks, where the number 
of bytes in a block equals the block size, including the internally-generated CRC16. 

If the SDMMC_CTYPE register bit for the selected card - indicated by the card_num value in 
the SDMMC_CMD register — is set to 1-bit, 4-bit, or 8-bit data transfer, the data is 
transmitted on 1, 4, or 8 data lines, respectively, and CRC16 is separately generated and 
transmitted on 1, 4, or 8 data lines, respectively. 

After one data block is transmitted, the data transmit state machine receives the CRC status 
from the card. If the remaining byte_count becomes 0, the data path signals to the BIU that 
the data transfer is done; this happens when the data-transfer-over bit is set in the 
SDMMC_RINTSTS register. 

If the remaining data bytes are greater than O, the data path state machine starts to 
transmit another data block. 

If a negative CRC status is received from the card, the data path signals a data CRC error to 
the BIU by setting the data CRC error bit in the SDMMC_RINTSTS registerand continues 
further data transmission until all the bytes are transmitted. 

Additionally, if the CRC status start bit is not received by two clocksyafter the end of a data 
block, a CRC status start bit error is signaled to the BIU by setting the write-no-CRC bit in 
the SDMMC_RINTSTS register; further data transfer is terminated. 

If the send_auto_stop bit is set in the SDMMC_CMD register, the stop command is internally 
generated during the transfer of the last data block, where’no extra bytes are transferred to 
the card. The end bit of the stop command may not exactly match the end bit of the CRC 
status in the last data block. 

If the block size is less than 4, 16, or 32 for card data widths of 1 bit, 4 bits, or 8 bits, 
respectively, the data transmit state machine terminates the data transfer when all the data 
is transferred, at which time the internally generated stop command is loaded in the 
command path. 

If the byte_count is 0 - the block size must be greater than O - it is an open-ended block 
transfer. The data transmit state machine for.this type of data transfer continues the block- 
write data transfer until the host software issues a stop or abort command. 

Data Receive 

The data-receive state machine, illustrated in following figure, receives data two clock cycles 
after the end bit of a data read command, even if the command path detects a response 
error or response CRC error, If a.response is not received from the card because a response 
timeout occurs, the BIU.does. not receive a signal that the data transfer is complete; this 
happens if the command sent by the Host Controller is an illegal operation for the card, 
which keeps the,card from.starting a read data transfer. 

If data is not received.before the data timeout, the data path signals a data timeout to the 
BIU and an end to the data transfer done. Based on the value of the transfer_mode bit in 
the SDMMC_CMD register, the data-receive state machine gets data from the card data bus 
in a stream on block(s). 
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Fig. 3-5 Host Controller Data Receive State Machine 
Stream Data Read 
A stream-read data transfer occurs if the transfer_mode bit inthe SDMMC_CMD register 
equals 1, at which time the data path receives data from the card and pushes it to the FIFO. 
If the FIFO becomes full, the card clock stops and restarts once the FIFO is no longer full. 
An open-ended stream-read data transfer occurs. if the byte_count register equals 0. During 
this type of data transfer, the data path continuously, receives data in a stream until the host 
software issues a stop command. A stream data transfer terminates two clock cycles after 
the end bit of the stop command. 
If the byte_count register contains a non-zero. value and the send_auto_stop bit is set in the 
SDMMC_CMD register, a stop command is internally generated and loaded into the command 
path, where the end bit of the stop command occurs after the last byte of the stream data 
transfer is received. This data‘transfer can terminate if the host issues a stop or abort 
command before all the data bytes are received from the card. 
Single-Block Data Read 
A single-block read-data.transfer occurs if the transfer_mode bit in the SDMMC_CMD 
register is set to 0 and/the value of the byte_count register is equal to the value of the 
block_size register. When_a-Start bit is received before the data times out, data bytes equal 
to the block size and CRC16 are received and checked with the internally-generated CRC16. 
If the SDMMC_CTYPE register bit for the selected card - indicated by the card_num value in 
the SDMMC_CMD register - is set to a 1-bit, 4-bit, or 8-bit data transfer, data is received 
from 1, 4,,0m8 data lines, respectively, and CRC16 is separately generated and checked for 
1, 4, or 8 data lines, respectively. If there is a CRC16 mismatch, the data path signals a data 
CRC error tosthe BIU. If the received end bit is not 1, the BIU receives an end-bit error. 
Multiple=-Block Data Read 
If the transfer_mode bit in the SDMMC_CMD register is set to 0 and the value of the 
byte_count register is not equal to the value of the block_size register, it is a multiple-block 
read-data transfer. The data-receive state machine receives data in blocks, where the 
number of bytes in a block is equal to the block size, including the internally-generated 
CRC16. 
If the SDMMC_CTYPE register bit for the selected card - indicated by the card_num value in 
the SDMMC_CMD register - is set to a 1-bit, 4-bit, or 8-bit data transfer, data is received 
from 1, 4, or 8 data lines, respectively, and CRC16 is separately generated and checked for 
1, 4, or 8 data lines, respectively. 
After a data block is received, if the remaining byte_count becomes 0, the data path signals 
a data transfer to the BIU. 
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If the remaining data bytes are greater than O, the data path state machine causes another 
data block to be received. If CRC16 of a received data block does not match the internally- 
generated CRC16, a data CRC error to the BIU and data reception continue further data 
transmission until all bytes are transmitted. 
Additionally, if the end of a received data block is not 1, data on the data path signals 
terminate the bit error to the CIU and the data-receive state machine terminates data 
reception, waits for data timeout, and signals to the BIU that the data transfer is complete. 
If the send_auto_stop bit is set in the SDMMC_CMD register, the stop command is internally 
generated when the last data block is transferred, where no extra bytes are transferred from 
the card; the end bit of the stop command may not exactly match the end bit of the last 
data block. 
If the requested block size for data transfers to cards is less than 4, 16, or 32 bytes for1- 
bit, 4-bit, or 8-bit data transfer modes, respectively, the data-transmit state machine 
terminates the data transfer when all data is transferred, at which point the internally- 
generated stop command is loaded in the command path. Data received fromthe card after 
that are then ignored by the data path. 
If the byte_count is O—the block size must be greater than O—it is an open-ended block 
transfer. For this type of data transfer, the data-receive state machine continues the block- 
read data transfer until the host software issues a stop or abort command, 
Auto-Stop 
The Host Controller internally generates a stop command and is loaded in the command 
path when the send_auto_stop bit is set in the SDMMC_CMD register. 
The software should set the send_auto_stop bit according,to,details listed in following table. 
Table 3-2 Auto-Stop Generation 


Card Byte | send_autogstop 
type Transfer type Count bit set Comments 
MMC Stream read 0 No Open-ended stream 
Auto-stop after all bytes 
MMC Stream read >0 Yes eeanchar 
MMC Stream write 0 No Open-ended stream 
Auto-stop after all bytes 
MMC Stream write >0 Yes feanstar 
MMC Single-block read >0 No Byte count =0 is illegal 
MMC Single-block write 4,>0 No Byte count =0 is illegal 
MMC Multiple-block read,| 0 No Open-ended multiple block 
MMC Multiple-block read | >0 Yes@® Pre-defined multiple block 
MMC Scams’ 0 No Open-ended multiple block 
mmc | MU >0 | Yes@ Pre-defined multiple block 
SDMEM | Single-block read | >0 No Byte count =0 is illegal 
SDMEM _|.Single-block write | >0 No Byte count =0 illegal 
SDMEM | | Multiple-block read | 0 No Open-ended multiple block 
ban Auto-stop after all bytes 
SDMEM | Multiple-block read | >0 Yes rancher 
SDMEM eee 0 No Open-ended multiple block 
Multiple-block Auto-stop after all bytes 
=pMEM write a0 “— transfer 
SDIO Single-block read >0 No Byte count =0 is illegal 
SDIO Single-block write | >0 No Byte count =0 illegal 
SDIO Multiple-block read | 0 No Open-ended multiple block 
SDIO Multiple-block read | >0 No Pre-defined multiple block 
SDIO i aur 0 No Open-ended multiple block 
SDIO Multiple-block >0 No Pre-defined multiple block 
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M:The condition under which the transfer mode is set to block transfer and byte_count is equal to block size 
is treated as a single-block data transfer command for both MMC and SD cards. If byte_count = 
n*block_size (n = 2, 3, ...), the condition is treated as a predefined multiple-block data transfer command. 
In the case of an MMC card, the host software can perform a predefined data transfer in two ways: 1) Issue 
the CMD23 command before issuing CMD18/CMD25 commands to the card - in this case, issue 
MD18/CMD25 commands without setting the send_auto_stop bit. 2) Issue CMD18/CMD25 commands 
without issuing CMD23 command to the card, with the send_auto_stop bit set. In this case, the multiple- 
block data transfer is terminated by an internally-generated auto-stop command after the programmed byte 
count. 

The following list conditions for the auto-stop command. 

@ Stream read for MMC card with byte count greater than 0 - The Host Controller 
generates an internal stop command and loads it into the command path-so that the end 
bit of the stop command is sent out when the last byte of data is read from the card and 
no extra data byte is received. If the byte count is less than 6 (48 bits), a few extra data 
bytes are received from the card before the end bit of the stop command is,sent. 

@ Stream write for MMC card with byte count greater than O - The Host Controller 
generates an internal stop command and loads it into the command path so that the end 
bit of the stop command is sent when the last byte of datayis transmitted on the card 
bus and no extra data byte is transmitted. If the byte count is less:than 6 (48 bits), the 
data path transmits the data last in order to meet the,above condition. 

@ Multiple-block read memory for SD card with byte countgreater than O - If the block 
size is less than 4 (single-bit data bus), 16 (4-bit data bus), or 32 (8-bit data bus), the 
auto-stop command is loaded in the command path, after all the bytes are read. 
Otherwise, the top command is loaded in the command path so that the end bit of the 
stop command is sent after the last data block,is received. 

@ Multiple-block write memory for SD card with byte count greater than O - If the block 
size is less than 3 (single-bit data bus), 12 (4-bit data bus), or 24 (8-bit data bus), the 
auto-stop command is loaded in the command path after all data blocks are transmitted. 
Otherwise, the stop command is loaded.in the command path so that the end bit of the 
stop command is sent after the end bit of the CRC status is received. 

@ Precaution for host software during,auto-stop —- Whenever an auto-stop command is 
issued, the host software Should not issue a new command to the SD/MMC device until 
the auto-stop is sent by the Host Controller and the data transfer is complete. If the 
host issues a new command.during a data transfer with the auto-stop in progress, an 
auto-stop command.may, be sent after the new command is sent and its response is 
received; this can delay sending the stop command, which transfers extra data bytes. 
For a stream write, extra data bytes are erroneous data that can corrupt the card data. 
If the host wants_to terminate the data transfer before the data transfer is complete, it 
can issue ayStop or abort command, in which case the Host Controller does not generate 
an auto-stop command. 

3.3.2.3 , Non=Data Transfer Commands that Use Data Path 

Some.non-data transfer commands (non-read/write commands) also use the data path. 

Following table lists the commands and register programming requirements for them. 

Table 3-3 Non-data Transfer Commands and Requirements 


Base Address CMD CMD CMD ACMD ACMD ACMD 
[12:8] 27 30 42 13 22 51 
SDMMC_CMD register programming 
cmd_index 6’h1B | 6’h1E 6’h2A 6’hOD 6’h16 6'h33 
response_expect 1 1 1 1 1 1 
rResponse_length 0 0 0 0 0 0 
check_response_crc 1 1 1 1 1 1 
data_expected 1 il 1 ih 1 fl 
read/write 1 0 1 0) 0) 0 
transfer_mode 0 0 0 0 0 0 
send_auto_stop 0 ) 0 0 0 0 
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Base Address CMD CMD CMD ACMD ACMD ACMD 
[12:8] 27 30 42 13 22 51 
wait_prevdata_complete | 0 0 0 0 0 0 
stop_abort_cmd 0 0 0 0 0 0 
Command Argument register programming 
32-bit 
write 
ae protect stuff bits a stuff bits hal 
data 
address 
Block Size register programming 
16 4 Num_bytes@® | 64 4 8 
Byte Count register programming 
16 4 Num_bytes@® | 64 4 8 


@M: Num_bytes = No. of bytes specified as per the lock card data structure (Refer to the,SD specification 

and the MMC specification) 

3.3.2.4 SDIO Interrupt Control 

Interrupts for SD cards are reported to the BIU by asserting an interruptsignal for two clock 

cycles. SDIO cards signal an interrupt by asserting cdata_in low during the interrupt period; 

an interrupt period for the selected card is determined by the interrupt control state 
machine. An interrupt period is always valid for non-active or non-selected cards, and 1-bit 
data mode for the selected card. An interrupt period fora wide-bus active or selected card is 
valid for the following conditions: 

@ Card is idle 

@ Non-data transfer command in progress 

@ Third clock after end bit of data block between two data blocks 

@ From two clocks after end bit of last data until end bit of next data transfer command 

Bear in mind that, in the following situations, the controller does not sample the SDIO 

interrupt of the selected card when the card data width is 4 bits. Since the SDIO interrupt is 

level-triggered, it is sampled in a further interrupt period and the host does not lose any 

SDIO interrupt from the card. 

@ Read/Write Resume - The CIU treats the resume command as a normal data transfer 
command. SDIO interrupts during the resume command are handled similarly to other 
data commands. According‘to the.SDIO specification, for the normal data command the 
interrupt period ends,aftenthe,command end bit of the data command; for the resume 
command, it ends after the response end bit. In the case of the resume command, the 
Controller stops the interrupt sampling period after the resume command end bit, 
instead of stopping afterthe response end bit of the resume command. 

@ Suspend during read transfer - If the read data transfer is suspended by the host, the 
host sets the abort“read_data bit in the controller to reset the data state machine. In 
the CIU, the SDIO interrupts are handled such that the interrupt sampling starts after 
the abort_read; data bit is set by the host. In this case the controller does not sample 
SDIO/ interrupts between the period from response of the suspend command to setting 
the abort_read_data bit, and starts sampling after setting the abort_read_data bit. 

3.3.2.5... Clock Control 

The clock control block provides different clock frequencies required for SD/MMC cards. The 

cclk_in signal is the source clock (cclk_in >= card max operating frequency) for clock divider 

of the clock control block. This source clock (cclk_in) is used to generate different card clock 
frequencies (cclk_out). The card clock can have different clock frequencies, since the card 
can be a low-speed card or a full-speed card. The Host Controller provides one clock signal 

(cclk_out). 

The clock frequency of a card depends on the following clock control registers: 

@ Clock Divider register — Internal clock dividers are used to generate different clock 
frequencies required for card. The division factor for each clock divider can be 
programmed by writing to the Clock Divider register. A value of 0 represents a clock- 
divider bypass, a value of 1 represents a divide by 2. 
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@ Clock Control register - cclk_out can be enabled or disabled for each card under the 
following conditions: 

m = clk_enable — cclk_out for a card is enabled if the clk_enable bit for a card in the 
Clock Control register is programmed (set to 1) or disabled (set to 0). 

m Low-power mode —- Low-power mode of a card can be enabled by setting the low- 
power mode bit of the Clock Control register to 1. If low-power mode is enabled to 
save card power, the cclk_out is disabled when the card is idle for at least 8 card 
clock cycles. It is enabled when a new command is loaded and the command path 
goes to a non-idle state. 

Additionally, cclk_out is disabled when an internal FIFO is full - card read (no more data can 

be received from card) - or when the FIFO is empty - card write (no data is available for 

transmission). This helps to avoid FIFO overrun and underrun conditions. It is used by the 

command and data path to qualify cclk_in for driving outputs and sampling inputsyatithe 

programmed clock frequency for the selected card, according to the Clock Divider and Clock 

Source register values. 

Under the following conditions, the card clock is stopped or disabled, along with the active 

clk_en, for the selected card: 

@ Clock can be disabled by writing to Clock Enable register (clk_en bit = 1), 

@ If low-power mode is selected and card is idle, or not selected fors8 clocks. 

@ FIFO is full and data path cannot accept more data from the cardyand data transfer is 
incomplete -to avoid FIFO overrun. 

@ FIFO is empty and data path cannot transmit more data to the card and data transfer is 
incomplete — to avoid FIFO underrun. 

3.3.2.6 Error Detection 

@ Response 

m Response timeout — Response expected with response start bit is not received within 
programmed number of clocks in timeout*register. 

m Response CRC error — Response is.expected and check response CRC requested; 
response CRC7 does not match with the internally-generated CRC7. 

m Response error — Response transmission)bit is not 0, command index does not 
match with the command index of thessend command, or response end bit is not 1. 

@ Data transmit 

m™ No CRC status - During awritedata transfer, if the CRC status start bit is not 
received two clocks after the end bit of the data block is sent out, the data path 
does the following: 

@ Signals no CRG status error to the BIU 
@ Terminates further data transfer 
@ Signals data transfer done to the BIU 

m Negative.CRC - If.the CRC status received after the write data block is negative 
(that is, not 010), a data CRC error is signaled to the BIU and further data transfer 
is continued. 

m Data starvation due to empty FIFO - If the FIFO becomes empty during a write data 
transmission, or if the card clock is stopped and the FIFO remains empty for data 
timeout clocks, then a data-starvation error is signaled to the BIU and the data path 
continues to wait for data in the FIFO. 

@ ‘Data receive 

m Data timeout - During a read-data transfer, if the data start bit is not received 
before the number of clocks that were programmed in the timeout register, the data 
path does the following: 

@ Signals data-timeout error to the BIU 
@ Terminates further data transfer 
@ Signals data transfer done to BIU 

m Data start bit error - During a 4-bit or 8-bit read-data transfer, if the all-bit data line 
does not have a start bit, the data path signals a data start bit error to the BIU and 
waits for a data timeout, after which it signals that the data transfer is done. 

m Data CRC error - During a read-data-block transfer, if the CRC16 received does not 
match with the internally generated CRC16, the data path signals a data CRC error 
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to the BIU and continues further data transfer. 

m Data end-bit error - During a read-data transfer, if the end bit of the received data is 
not 1, the data path signals an end-bit error to the BIU, terminates further data 
transfer, and signals to the BIU that the data transfer is done. 

m Data starvation due to FIFO full - During a read data transmission and when the 
FIFO becomes full, the card clock is stopped. If the FIFO remains full for data 
timeout clocks, a data starvation error is signaled to the BIU (Data Starvation by 
Host Timeout bit is set in SDMMC_RINTSTS register) and the data path continues to 
wait for the FIFO to start to empty. 

3.3.3 Internal Direct Memory Access Controller (IDMAC) 

The Internal Direct Memory Access Controller (IDMAC) has a Control and Status Register 
(CSR) and a single Transmit/Receive engine, which transfers data from host memory to,the 
device port and vice versa. The controller utilizes a descriptor to efficiently move data,from 
source to destination with minimal Host CPU intervention. You can program the controller to 
interrupt the Host CPU in situations such as data Transmit and Receive transfer completion 
from the card, as well as other normal or error conditions. 

The IDMAC and the Host driver communicate through a single data structure. CSR addresses 
0x80 to 0x98 are reserved for host programming. 

The IDMAC transfers the data received from the card to the Data Buffer inythe Host memory, 
and it transfers Transmit data from the Data Buffer in the Host memory to the FIFO. 
Descriptors that reside in the Host memory act as pointers to these buffers. 

A data buffer resides in physical memory space of the Host and consists of complete data or 
partial data. Buffers contain only data, while buffer status»is maintained in the descriptor. 
Data chaining refers to data that spans multiple data buffers. However, a single descriptor 
cannot span multiple data. 

A single descriptor is used for both reception and transmission. The base address of the list 
is written into Descriptor List Base Address Register. (SDMMC_DBADDR @0x88). A descriptor 
list is forward linked. The Last Descriptor can point back to the first entry in order to create 
a ring structure. The descriptor list resides in the physical memory address space of the 
Host. Each descriptor can point to a maximum of two data buffers. 

3.3.3.1 IDMAC CSR Access 

When an IDMAC is introduced, an additional CSR space resides in the IDMAC that controls 
the IDMAC functionality. The hosteaccesses the new CSR space in addition to the existing 
control register set in the BIU. The IDMAC CSR primarily contains descriptor information. For 
a write operation to the CSRpthe respective CSR logic of the IDMAC and BIU decodes the 
address before accepting. For a read operation from the CSR, the appropriate CSR read path 
is enabled. 

You can enable or disable the IDMAC operation by programming bit[25] in the SDMMC_CTRL 
register of the BIU. This allows the data transfer by accessing the slave interface on the 
AMBA bus if the IDMAGzis present but disabled. When IDMAC is enabled, the FIFO cannot be 
accessed through the)slave interface. 

3.3.3.2 Descriptors 

@ Descriptor structures 

ThesIDMAG.uses these types of descriptor structures: 

@® Dual-Buffer Structure - The distance between two descriptors is determined by the 
Skip Length value programmed in the Descriptor Skip Length (DSL) field of the Bus 
Mode Register (SDMMC_BMOD @Ox80). 
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Data Buffer 1 


Data Buffer 2 


Data Buffer 1 


Data Buffer 2 


Data Buffer 1 


Data Buffer 2 


Fig. 3-6 Dual-Buffer Descriptor Structure 


m= Chain Structure - Each descriptor points to a unique buffer and the next descriptor. 


@ Descriptor formats 
Following figure illustrates the internal formats of.a descriptor. The descriptor addresses 
must be aligned to the bus width used for 32-bit AHB data buses. Each descriptor contains 
16 bytes of control and status information. DESOyis.a notation used to denote the [31:0] 
bits, DES1 to denote [63:32] bits, DES2 to denote [95:64] bits, DES3 to denote [127:96] 


bits. 


Data Buffer 


Data Buffer 


Data Buffer 


Fig. 3-7 Chain Descriptor Structure 


Descriptor format 
for 32-bit bus width 


fo) 


31 


Fig. 3-8 Descriptor Formats for 32-bit AHB Address Bus Width 
m. The DESO element in the IDMAC contains control and status information. 


Table 3-4 Bits in IDMAC DESO Element 


Bit Name Description 

When set, this bit indicates that the descriptor is owned by the 
IDMAC. 

31 OWN When this bit is reset, it indicates that the descriptor is owned 
by the Host. 
The IDMAC clears this bit when it completes the data transfer. 
These error bits indicate the status of the transaction to or from 

Card Error Eheccard. 
a a These bits are also present in SDMMC_RINTSTS Indicates the 


logical OR of the following bits: 
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Bit Name Description 
@ EBE: End Bit Error 
@ RTO: Response Time out 
@ RCRC: Response CRC 
@ SBE: Start Bit Error 
@ DRTO: Data Read Timeout 
@ DCRC: Data CRC for Receive 
@ RE: Response Error 
29:6 Reserved - 
When set, this bit indicates that the descriptor list reached its 
5 End of Ring final descriptor. The IDMAC returns to the base address, of the 
(ER) list, creating a Descriptor Ring. This is meaningful for only a 
dual-buffer descriptor structure. 
Second When set, this bit indicates that the second address in the 
4 Address descriptor is the Next Descriptor address«rather, than the 
Chained second buffer address. When this bit is set, BS2 (DES1[25:13]) 
(CH) should be all zeros. 
First Descriptor When set, this bit indicates that this descriptor contains the 
3 (FS) first buffer of the data. If the size of the first buffer is 0, next 
Descriptor contains the beginning,of the data. 
This bit is associated with the Jast.block of a DMA transfer. 
When set, the bit indicates that the buffers pointed to by this 
> Last Descriptor | descriptor are the last buffers of the data. After this descriptor 
(LD) is completed, the remaining, byte count is 0. In other words, 
after the descriptor withthe, LD bit set is completed, the 
remaining byte count shouldbe 0. 
a ae When set, this. bit will prevent the setting of the TI/RI bit of the 
1 Completion IDMAC Status Register (IDSTS) for the data that ends in the 
buffer pointed to by this descriptor. 
(DIC) 
0 Reserved - 
m The DES1 element containssthe buffer size. 
Table 3-5 Bits in IDMAC DES1 Element 
Bit Name Description 
31:26 Reserved = 
These bits indicate the second data buffer byte size. The buffer 
size must be a multiple of 2, 4, or 8, depending upon the bus 
widths—16, 32, and 64 respectively. In the case where the 
25:13 Buffer 2 Size buffer size is not a multiple of 2, 4, or 8, the resulting behavior 
, (BS2) is undefined. If this field is 0, the DMA ignores this buffer and 
proceeds to the next buffer in case of a dual-buffer structure. 
This field is not valid for chain structure; that is, if DESO[4] is 
set. 
Indicates the data buffer byte size, which must be a multiple 
of 2, 4, or 8 bytes, depending upon the bus widths—16, 32, 
Buffer 1 Size and 64, respectively. In the case where the buffer size is not a 
12:0 (BS1) multiple of 2, 4, or 8, the resulting behavior is undefined. This 
field should not be zero. 
Note: If there is only one buffer to be programmed, you need 
to use only the Buffer 1, and not Buffer 2. 
m The DES2 element contains the address pointer to the data buffer. 
Table 3-6 Bits in IDMAC DES2 Element 
Bit Name Description 
31:26 Reserved 
25:13 Buffer 2 Size These bits indicate the second data buffer byte size. The buffer 
, (BS2) size must be a multiple of 2, 4, or 8, depending upon the bus 
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Bit Name Description 


widths—16, 32, and 64 respectively. In the case where the 
buffer size is not a multiple of 2, 4, or 8, the resulting behavior 
is undefined. If this field is 0, the DMA ignores this buffer and 
proceeds to the next buffer in case of a dual-buffer structure. 
This field is not valid for chain structure; that is, if DESO[4] is 
set. 


Indicates the data buffer byte size, which must be a multiple 

of 2, 4, or 8 bytes, depending upon the bus widths—16, 32, 

Autor dt Size and 64, respectively. In the case where the buffer size is nota 

12:0 (BS1) multiple of 2, 4, or 8, the resulting behavior is undefined. This 
field should not be zero. 

Note: If there is only one buffer to be programmedy you need 

to use only the Buffer 1, and not Buffer 2. 


m The DES3 element contains the address pointer to the next descriptor if the present 
descriptor is not the last descriptor in a chained descriptor structure or the’second 
buffer address for a dual-buffer structure. 

Table 3-7 Bits in IDMAC DES3 Element 


Bit Name Description 


These bits indicate the physical‘address of the second buffer 
Buffer Address | when the dual-buffer structure is'used.“If the Second Address 
Pointer 2/ Next | Chained (DESO[4]) bit is set, then this address contains the 


31:0 Descriptor pointer to the physical memory where the Next Descriptor is 
Address present. 
(BAP2) If this is not the last’ descriptor, then the Next Descriptor 


address pointer must be bus-width aligned. 


3.3.3.3 Initialization 

IDMAC initialization occurs as follows: 

1) Write to IDMAC Bus Mode Register—SDMMC_BMOD to set Host bus access parameters. 

2) Write to IDMAC Interrupt Enable Register—SDMMC_IDINTEN to mask unnecessary 
interrupt causes. 

3) The software driver creates either.the Transmit or the Receive descriptor list. Then it 
writes to IDMAC Descriptor List Base Address Register (SDMMC_DBADDR), providing the 
IDMAC with the starting address)of the list. 

4) The IDMAC engine attempts to,acquire descriptors from the descriptor lists. 

@ Host Bus Burst Access 

The IDMAC attempts tovexecute fixed-length burst transfers on the AHB Master interface if 

configured using the. FB bit of the IDMAC Bus Mode register. The maximum burst length is 

indicated and limited by the PBL field. The descriptors are always accessed in the maximum 
possible burst-size forthe 16-bytes to be read— 16*8/bus-width. 

The IDMAC initiates a>data transfer only when sufficient space to accommodate the 

configured burst isavailable in the FIFO or the number of bytes to the end of data, when 

less than (the configured burst-length. 

The”dIDMAG indicates the start address and the number of transfers required to the AHB 

Master Interface. When the AHB Interface is configured for fixed-length bursts, then it 

transfers data using the best combination of INCR4/8/16 and SINGLE transactions. 

Otherwise, in no fixed-length bursts, it transfers data using INCR (undefined length) and 

SINGLE transactions. 

@ Host Data Buffer Alignment 

The Transmit and Receive data buffers in host memory must be aligned, depending on the 

data width. 

@ Buffer Size Calculations 

The driver knows the amount of data to transmit or receive. For transmitting to the card, the 

IDMAC transfers the exact number of bytes to the FIFO, indicated by the buffer size field of 

DESI: 

If a descriptor is not marked as last-LS bit of DESO-then the corresponding buffer(s) of the 

descriptor are full, and the amount of valid data in a buffer is accurately indicated by its 
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buffer size field. If a descriptor is marked as last, then the buffer cannot be full, as indicated 

by the buffer size in DES1. The driver is aware of the number of locations that are valid in 

this case. 

@ Transmission 

IDMAC transmission occurs as follows: 

1) The Host sets up the elements (DESO-DES3) for transmission and sets the OWN bit 
(DESO[31]). The Host also prepares the data buffer. 

2) The Host programs the write data command in the SDMMC_CMD register in BIU. 

3) The Host will also program the required transmit threshold level (TX_WMark field in 
SDMMC_FIFOTH register). 

4) The IDMAC determines that a write data transfer needs to be done as a consequence of 
step 2. 

5) The IDMAC engine fetches the descriptor and checks the OWN bit. If the OWN»bit,is not 
set, it means that the host owns the descriptor. In this case the IDMAC enters suspend 
state and asserts the Descriptor Unable interrupt in the SDMMC_IDSTS registerin such 
a case, the host needs to release the IDMAC by writing any value to the poll demand 
register. 

6) It will then wait for Command Done (CD) bit and no errors from BIU which indicates that 
a transfer can be done. 

7) The IDMAC engine will now wait for a DMA interface request from BIU. This request will 
be generated based on the programmed transmit threshold valuemFor the last bytes of 
data which can’t be accessed using a burst, SINGLE transfers are performed on AHB 
Master Interface. 

8) The IDMAC fetches the Transmit data from the data bufferjin the Host memory and 
transfers to the FIFO for transmission to card. 

9) When data spans across multiple descriptors, the IDMAC will fetch the next descriptor 
and continue with its operation with the nextedescriptor. The Last Descriptor bit in the 
descriptor indicates whether the data spans multiple descriptors or not. 

10) When data transmission is complete,/status information is updated in SDMMC_IDSTS 
register by setting Transmit Interrupt, if enabled. Also, the OWN bit is cleared by the 
IDMAC by performing a write transaction.to DESO. 

@ Reception 

IDMAC reception occurs as follows 

1) The Host sets up the element (DESO-DES3) for reception, sets the OWN (DESO[31]). 

2) The Host programs the read data command in the SDMMC_CMD register in BIU. 

3) The Host will programsthe required receive threshold level (RX_WMark field in FIFOTH 
register). 

4) The IDMAC determines that a read data transfer needs to be done as a consequence of 
step 2. 

5) The IDMAC engine fetches the descriptor and checks the OWN bit. If the OWN bit is not 
set, it means that the host owns the descriptor. In this case the DMA enters suspend 
state and asserts the Descriptor Unable interrupt in the SDMMC_IDSTS register. In such 
a case, the host needs to release the IDMAC by writing any value to the poll demand 
register. 

6), It will then wait for Command Done (CD) bit and no errors from BIU which indicates that 
a-transfer can be done. 

7) The IDMAC engine will now wait for a DMA interface request from BIU. This request will 
be generated based on the programmed receive threshold value. For the last bytes of 
data which can’t be accessed using a burst, SINGLE transfers are performed on AHB. 

8) The IDMAC fetches the data from the FIFO and transfer to Host memory. 

9) When data spans across multiple descriptors, the IDMAC will fetch the next descriptor 
and continue with its operation with the next descriptor. The Last Descriptor bit in the 
descriptor indicates whether the data spans multiple descriptors or not. 

10) When data reception is complete, status information is updated in SDMMC_IDSTS 
register by setting Receive Interrupt, if enabled. Also, the OWN bit is cleared by the 
IDMAC by performing a write transaction to DESO. 

@ Interrupts 
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Interrupts can be generated as a result of various events. SDMMC_IDSTS register contains 
all the bits that might cause an interrupt. SDMMC_IDINTEN register contains an Enable bit 
for each of the events that can cause an interrupt. 
There are two groups of summary interrupts-Normal and Abnormal-as outlined in 
SDMMC_IDSTS register. Interrupts are cleared by writing a 1 to the corresponding bit 
position. When all the enabled interrupts within a group are cleared, the corresponding 
summary bit is cleared. When both the summary bits are cleared, the interrupt signal 
dmac_intr_o is de-asserted. 
Interrupts are not queued and if the interrupt event occurs before the driver has responded 
to it, no additional interrupts are generated. For example, Receive Interrupt— 
SDMMC_IDSTS[1] indicates that one or more data was transferred to the Host buffer. 
An interrupt is generated only once for simultaneous, multiple events. The driver must)scan 
SDMMC_IDSTS register for the interrupt cause. 
3.3.4 Variable Delay/ Clock Generation Unit 
Variable delay mechanism for the cclk_in_drv is useful in order to meet a range of hold-time 
requirements across modes. Variable delay mechanism for the cclk_in_sample is mandatory 
and is required to achieve the correct sampling point for data. 
The Clock Generation Unit (CLKGEN) includes Phase Shift Unit and Delay. Line)Unit. 
The Phase Shift Unit can shift cclk_in_sample/cclk_in_drv by 0/90/180/270-degree relative 
to cclk_in. The Delay Line Unit can shift cclk_in_sample/cclk_inxdrv.step)by step in the unit 
of delay element. The delay value range is 25ps~56ps for every delayselement; the max 
delay element number is 256. 
The architecture is as follows. 

cclk_in_drv 


Gelli Phase Shift > 
cclk_in_sample 


> 
| > 
i, 
Delay Line —-———> 
init_state 


drv_degree drv_delaynum/ drv_sel/ 
sample_degrée sample_delaynum sample_sel 


Fig. 3-9 Clock Generation Unit 
3.4 Register Description 
3.4.1 Registers Summary 


| _—sName | ‘Offset _|Size|Reset Value| Description 
ISDMMC_CTRE | | 
ISDMMC_CLKDIV.. y= | 
ISDMMC_CLKSRC_ | SD clock source register 

Clock enable register 

Timeout register 

ISDMMG CTYPE Card type register 
ISDMMC=BEKSIZ_——*|0x001c__|W__[0x00000200 [Block size register 

Byte count register 
ISDMMC_INTMASK _—*|0x0024__|W_|0x00000000_|Interrupt mask register 
ISDMMC_CMDARG Command argument register 
ISDMMC_CMD_ Command register 

Response register 0 
ISDMMC_RESP1 Response register 1 

Response register 2 

Response register 3 


SDMMC_MINTSTS ox0040 |w_ |ox00000000 ee arate 
DMMC_RINTSTS 0x0044 |W |0x00000000 [Raw interrupt status register 
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Reset Value 


SDMMC_TCBCNT 0x005c w_ |ox00000000 Transferred card byte count 


register 


Transferred host to FIFO byte 
SDMMC_TBBCNT 0x0060 w_ |oxo0000000 


S i 
S 


DMMC_HCON 0x0070 0x04C434C1i_ |Hardware configuration register 
DMMC_UHSREG 0x0074 Ox00000000 |UHS-1 control register 


SDMMC_RSTN 0x0078_ |W__[0x00000001 
SDMMC_BMOD 0x0080_ |W [0x00000000 
SDMMC PLDMND 0x0084 |W |0x00000000 [Poll demand register 


SDMMC._DBADDR 0x0088 jw |oxoo000000 mee Pg Base address 


SDMMC_IDSTS O0x008c |W |0x00000000 [Internal DMAC status register 


SDMMC_IDINTEN 0x0090 w |ox00000000 Ne pPMAC interrupt enable 

SDMMC_DSCADDR 0x0094 jw. |oxo0000900 abe host descriptor address 
Current buffer descriptor 

SDMMC_BUFADDR 0x0098 w  |oxo9000000 sae a ea 


SDMMC_CARDTHRCTL —_|0x0100 |W ./0x00000000 [Card threshold control register 


aes BACKEND -POWE | xo104 w | ox09000000 Back-end power register 
. eMMC4.5 DDR start bit 
Card ready interrupt generation 


SDMMC FIFO BASE 0x0200» [W  |0x00000000 |FIFO base address register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


3.4.2 Detail Register Description 

SDMMC CTRL 

Address: Operational, Base + offset (Ox0000 

| Bit |Attr/ResetValue| ss —“i;‘“C;C™C;Céi eScription =—_—<“— < —ts—CCid 
[31:26[ROs|0x00" si [reserved er —“‘“(C‘“(‘“‘“‘“(CS*S*S*S*S*™*~*~C~C—~sS 


use_internal_dmac 
Present only for the Internal DMAC configuration; else, it is 
reserved. 

20 Pr EXO 1'bO: The host performs data transfers through the slave 
interface 
1'b1: Internal DMAC used for data transfer 


24:12/RO_|0x0000 


ceata_device_interrupt_status 
1'bO: Interrupts not enabled in CE-ATA device 
1'b1: Interrupts are enabled in CE-ATA device 

11 RW {0x0 Software should appropriately write to this bit after power-on 
reset or any other reset to CE-ATA device. After reset, usually 
CE-ATA device interrupt is disabled. If the host enables CE-ATA 
device interrupt, then software should set this bit. 
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| Bit |Attr|ResetValue| Ci eesscription 


send_auto_stop_ccsd 
1'bO: Clear bit if Host Controller does not reset the bit 
1'b1: Send internally generated STOP after sending CCSD to CE- 
ATA device 
NOTE: Always set send_auto_stop_ccsd and send_ccsd bits 
together send_auto_stop_ccsd should not be set independent of 
send_ccsd. 

+e BME Ose When set, the Host Controller automatically sends internally- 
generated STOP command (CMD12) to CE-ATA device. After 
sending internally-generated STOP command, Auto Command 


Done (ACD) bit in SDMMC_RINTSTS is set and generates 
interrupt to host if Auto Command Done interrupt is not masked. 
After sending the CCSD, the Host Controller automatically clears 
send_auto_stop_ccsd bit. 


send_ccsd 

1'bO: Clear bit if Host Controller does not reset the bit 

1'b1: Send Command Completion Signal Disable (€CSD) to CE- 

ATA device 

When set, the Host Controller sends,;CCSD to CE-ATA device. 

Software sets this bit only if current’commeand is expecting CCS 

(that is, RW_BLK) and interrupts are enabled in CE-ATA device. 
RW {0x0 Once the CCSD pattern is sentsto\device, the Host Controller 

automatically clears send_ccsd,bit. It also sets Command Done 

(CD) bit in SODMMC_RINTSTS,register and generates interrupt to 


host if Command Done interrupt is not masked. 

NOTE: Once send_ccsd*bit is set, it takes two card clock cycles to 
drive the CCSD.on the CMD line. Due to this, during the 
boundary conditions itumay happen that CCSD is sent to the CE- 
ATA device, even if the device signalled CCS. 


abort_read_data 

1'b0O: No,change 

1'b1i: After suspend command is issued during read-transfer, 
rw loxo software polls card to find when suspend happened. Once 

suspend occurs, software sets bit to reset data state-machine, 

whichis waiting for next block of data. Bit automatically clears 


once data state machine resets to idle. 
Used in SDIO card suspend sequence. 


send_irq_response 

1'bO: No change 

1'b1: Send auto IRQ response 

Bit automatically clears once response is sent. 

5 RW loxo To wait for MMC card interrupts, software issues CMD40, and the 
Host Controller waits for interrupt response from MMC card. In 
meantime, if software wants the Controller to exit waiting for 
interrupt state, it can set this bit, at which time the Host 


Controller command state-machine sends CMD40 response on 
bus and returns to idle state. 


read_wait 
1'bO: Clear read wait 
nw | 020 1'bi: Assert read wait 
For sending read-wait to SDIO cards. 
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| Bit |Attr|ResetValue| Ci eesscription 


dma_enable 
1'bO: Disable DMA transfer mode 
1'b1: Enable DMA transfer mode 

5 Rw loxo Even when DMA mode is enabled, host can still push/pop data 
into or from FIFO; this should not happen during the normal 
operation. If there is simultaneous FIFO access from host/DMA, 
the data coherency is lost. Also, there is no arbitration inside the 
controller to prioritize simultaneous host/DMA access. 
int_enable 
Global interrupt enable/disable bit. 
1'bO: Disable interrupts 

RYE. |OX0 1'b1: Enable interrupts 
The int port is 1 only when this bit is 1 and one or more 
unmasked interrupts are set. 

3 [RO [Oxo reserved 


dma_reset 
1'bO: No change 
2 WoO |0x0 1'b1: Reset internal DMA interface control logic 
To reset DMA interface, firmware should set bit to 1. 
This bit is auto-cleared after two AHB clocks. 


fifo_reset 
1'bO: No change 
1 WoO |0x0 1'b1: Reset to data FIFO to reset FIFO pointers 
To reset FIFO, firmware should set bit to 1. 
This bit is auto-cleared after completion of reset operation. 


controller_reset 
1'bO: No change 
1'b1: Reset Host Controller 
To reset Host Controller, firmware should set bit to 1. This bit is 
auto-cleared aftertwo AHB and two cclk_in clock cycles. 
This resets: 
WO |0x0 a. BIU/CIU interface 
b. CIU andstate machines 
cabort, read_data, send_irq_response, and read_wait bits of 
SDMMC_CTRL register 
d..start_cmd bit of SDMMC_CMD register 
Does not affect any registers or DMA interface, or FIFO or 
controller interrupts. 


SDMMC_ PWREN 

Address: Operational Base + offset (0x0004) 

| Bit |Attr|ResetValue[  ——C‘Ci scription 
[31:1 JROwJOx00000000 [reserved 


power_enable 
Power on/off switch for the card. 
Once power is turned on, firmware should wait for 
RW |0x0 regulator/switch ramp-up time before trying to initialize card. 
1'bO: Power off 
1'b1: Power on 
Bit values output to card_power_en port. 


SDMMC CLKDIV 
Address: Operational Base + offset (0x0008 


Attr| Reset Value 


0x000000 
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| Bit |Attr|ResetValue/ Ci eescription 


clk_dividerO 
Clock divider-O value. Clock division is 2*n. 
7:0 |RW {0x00 For example, value of 0 means divide by 2*0 = 0 (no division, 
bypass), value of 1 means divide by 2*1 = 2, and so on. 
The recommended value is O or 1. 


SDMMC_CLKSRC 

Address: Operational Base + offset (0x000c) 

| Bit |Attr|ResetValue[ Ci escription 
[31:2 [RO |0x00000000 [reserved 


clk_source 
Clock divider source. 
1:0 |RW /0x0 2'b0O: Clock divider O 
The cclk_out is always from clock divider 0, andsthis register is 
not implemented. 


SDMMC CLKENA 

Address: Operational Base + offset (0x0010) 

bit. |Attr| Reset Value|_________DescripBya Qf ____| 
[31:17[RO_|0x0000_ reserved 


cclk_low_power 
Low-power control for SD card clock and MMC card clock 
supported. 
1'b0O: Non-low-power mode 

Ry (0x0 1'b1: Low-power mode 
Stop clock when card in IDLE (should be normally set to only 
MMC and SD memory.cards; for SDIO cards, if interrupts must 
be detected, clock should not be ook FS 


15:1 [RO |0x0000 reserved ®Q YF ©] 


cclk_enable 

Clock-enable control for SD card clock and MMC card clock 
RW |0x0 supported. 

1'bO: Clock disabled 

1'bi: Clock enabled 


SDMMC_TMOUT 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value 


data_timeout 
Value for card data read timeout; same value also used for data 
starvation by host timeout. 

31:8 |RW_ |Oxffffff Value is in number of card output clock. 
Note: The software timer should be used if the timeout value is 
in the order of 100 ms. In this case, read data timeout interrupt 
needs to be disabled. 


response_timeout 
7:0 |RW {0x40 Response timeout value. 
Value is in number of card output clock cclk_out. 


SDMMC CTYPE 

Address: Operational Base + offset (0x0018) 

| Bit |Attr|ResetValue| ————C‘i scription 
[31:17[RO_|0xo000 [reserved 
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| Bit |Attr|ResetValue| Ci eescription 


card_width_8 

Indicates if card is 8-bit. 
a Ry 0X0 1'bO: Non 8-bit mode 

1'b1i: 8-bit mode 


15:1 |RO_|0x0000 


card_width 

Indicates if card is 1-bit or 4-bit. 
a OKO 1'bO: 1-bit mode 

1'b1i: 4-bit mode 


SDMMC _ BLKSIZ 

Address: Operational Base + offset (OxO01c 

| Bit |Attr[ResetValue| (“ss ——“i;i‘“C;C™Céi Scription =—_—§s§ <§ 
[31:16[RO |Ox0000_——si[reserved C(O 


; block_size 


SDMMC_BYTCNT 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value| 


Po Ciescription 
byte_count 
Number of bytes to be transferred; should be integer multiple of 
. block size for block transfers. 
BiG. RYE Ox00ge0200 For undefined number of byte,transfers, byte count should be set 
to 0. When byte count is set to 0, it is responsibility of host to 
explicitly send stop/abort,command to terminate data transfer. 


SDMMC_INTMASK 

Address: Operational Base + offset (Ox0024 

| Bit |Attr[ResetValue|  ——— s———“‘;‘“—C™C~éi Scipio =——(§— s —its—CCid 
31:25[RO [0x00 ——sireserved “Ni i“ (s—“‘“‘“‘(‘(‘(‘(‘(;:S#S*S*™C™C™C;C*S 


sdio.. intumask 
24 RW |0x0 1'b0O: SDIO interrupt not masked 
1'bi:, SDIO interrupt masked 


23:17|RO_|0x00____» [reserved 


data_nobusy_int_mask 
16 RW |0x0 1’bO: Data no busy interrupt not masked 
1'b1: Data no busy interrupt masked 
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| Bit |Attr|ResetValue| Ci eescription 


int_mask 

Bits used to mask unwanted interrupts. Value of 0 masks 

interrupt; value of 1 enables interrupt. 

bit 15: End-bit error (read)/Write no CRC (EBE) 

bit 14: Auto command done (ACD) 

bit 13: Start-bit error (SBE) 

bit 12: Hardware locked write error (HLE) 

bit 11: FIFO underrun/overrun error (FRUN) 

bit 10: Data starvation-by-host timeout (HTO) /Volt_switch_int 
15:0 |RW |0x0000 bit 9: Data read timeout (DRTO) 

bit 8: Response timeout (RTO) 

bit 7: Data CRC error (DCRC) 

bit 6: Response CRC error (RCRC) 

bit 5: Receive FIFO data request (RXDR) 

bit 4: Transmit FIFO data request (TXDR) 

bit 3: Data transfer over (DTO) 

bit 2: Command done (CD) 

bit 1: Response error (RE) 

bit 0: Card detect (CD 


SDMMC_CMDARG 
Address: Operational Base + offset (0x0028) 


| Bit |Attr|Reset Value] Ci Scription 


: cmd_arg 
secre Value indicates command,argument to be passed to card. 


SDMMC CMD 
Address: Operational Base + offset (O0x002c 


| Bit |Attr| Reset Value 


start_cmd 
Start command. 
Once command is taken by CIU, bit is cleared. 

aw lo When, bit is*set, host should not attempt to write to any 

x0 

command registers. If write is attempted, hardware lock error is 
set injraw interrupt register. 
Once command is sent and response is received from SD/MMC 
cards, Command Done bit is set in raw " Cr a register. 


30 [RO |OxO\ | reserved 
use_hold_reg 
Use hold register. 
1'bO: CMD and DATA sent to card bypassing hold register 
1'b1: CMD and DATA sent to card through the hold register 


Voltage switch bit. 

1'bO: No voltage switching 

1'b1: Voltage switching enabled; must be set for CMD11 only. 
boot_mode 

Boot mode selection. 

1'b0: Mandatory boot operation 

1'b1: Alternate boot operation 

disable_boot 

Disable boot. 

When software sets this bit along with start_cmd, CIU terminates 
the boot operation. Do not set disable_boot and enable_boot 
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| Bit |Attr|ResetValue| Ci eesscription 


expect_boot_ack 
Expect boot acknowledge. 

25 RW |0x0 When software sets this bit along with enable_boot, CIU expects 
a boot acknowledge start pattern of 0-1-0 from the selected 


card. 


enable_boot 
Enable boot. 

24 rw loxo This bit should be set only for mandatory boot mode. When 
Software sets this bit along with start_cmd, CIU starts the boot 
sequence for the corresponding card by asserting the CMD line 


low. Do not set disable_boot and enable_boot together. 


ccs_expected 
1'bO: Interrupts are not enabled in CE-ATA device or command 
does not expect CCS from device 
1'b1: Interrupts are enabled in CE-ATA device and}RW_BLK 
command expects command completion signal from *CE-ATA 

23 RW |0x0 device 
If the command expects command completion signal (CCS) from 
the CE-ATA device, the software should set this control bit. 


The Host Controller sets data transfer over (DTO) bit in 
SDMMC_RINTSTS register and:generates>interrupt to host if data 
transfer over interrupt is not masked. 


read_ceata_device 
1'bO: Host is not performing read»access towards CE-ATA device 
1'b1: Host is performing read access towards CE-ATA device 
Software should set this»bit to indicate that CE-ATA device is 

22 RW {0x0 being accessed,for read transfer. This bit is used to disable read 
data timeout indicationwhile performing CE-ATA read transfers. 


Maximum value of I/O transmission delay can be no less than 10 
seconds. The Host*Controller should not indicate read data 
timeout while waiting for data from CE-ATA device. 


update. clock_regs_only 

1'bO:Normal command sequence 

1‘b1: Do not send commands, just update clock register value 

into «card clock domain. 

Following register values transferred into card clock domain: 

SDMMC_CLKDIV, SDMMC_CLRSRC, SDMMC_CLKENA. 

Changes card clocks (change frequency, truncate off or on, and 

set low-frequency mode); provided in order to change clock 
71 rw loxo estoy or stop clock without having to send command to 

During normal command sequence, when 

update_clock_regs_only = 0, following control registers are 

transferred from BIU to CIU: SDMMC_CMD, SDMMC_CMDARG, 


SDMMC_TMOUT, SDMMC_CTYPE, SDMMC_BLKSIZ, 
SDMMC_BYTCNT. CIU uses new register values for new command 
sequence to card. 

When bit is set, there are no Command Done interrupts because 
no command is sent to SD_MMC_CEATA cards. 


20:16)RO_|0x00___—reserved 
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| Bit |Attr|ResetValue| Ci eesscription 


send_initialization 

1'bO: Do not send initialization sequence (80 clocks of 1) before 

sending this command 

1'b1: Send initialization sequence before sending this command 
15 RW |0x0 After power on, 80 clocks must be sent to card for initialization 

before sending any commands to card. Bit should be set while 


sending first command to card so that controller will initialize 
clocks before sending command to card. This bit should not be 
set for either of the boot modes (alternate or mandatory). 


stop_abort_cmd 
1'bO: Neither stop nor abort command to stop current data 
transfer in progress. If abort is sent to function-numberf currently 
selected or not in data-transfer mode, then bit should be setto 
0. 
1'b1: Stop or abort command intended to stop current data 

14 RW |0x0 transfer in progress. 
When open-ended or predefined data transfer is in-}progress, and 
host issues stop or abort command to stop data, transfer, bit 


should be set so that command/data state-machines of CIU can 
return correctly to idle state. This is’also applicable for Boot 
mode transfers. To Abort boot«mode, this bit should be set along 
with SDMMC_CMD[26]=disable boot: 


wait_prvdata_complete 

1'bO: Send command at once, even if previous data transfer has 

not completed 

1'b1: Wait for previous data,transfer completion before sending 
13 RW {0x0 canner 

The wait_prvdata_complete=0 option typically used to query 

status of card during data transfer or to stop current data 


transfer; card_number should be same as in previous command. 


send_auto, stop 
1'bO: No stop command sent at end of data transfer 
1'b1ls,Send.stop command at end of data transfer 
When set, the Host Controller sends stop command to card at 
end of data transfer. 
a..When send_auto_stop bit should be set, since some data 

12 RW |0x0 transfers do not need explicit stop commands 
b. Open-ended transfers that software should explicitly send to 
stop command 
Additionally, when "resume" is sent to resume-suspended 


memory access of SD-Combo card, bit should be set correctly if 
suspended data transfer needs send_auto_stop. 
Don't care if no data expected from card. 


transfer_mode 
1'bO: Block data transfer command 

a py 0x0 1'bi: Stream data transfer command 
Don't care if no data expected. 
wr 
1'bO: Read from card 

10 RY 0X0 1'b1: Write to card 
Don't care if no data expected from card. 
data_expected 

RW {0x0 1'bO: No data transfer expected (read/write) 

1'b1: Data transfer expected (read/write) 
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| Bit |Attr|ResetValue| Ci eescription 


check_response_crc 
1'bO: Do not check response CRC 

rw loxo 1'b1: Check response CRC 
Some of command responses do not return valid CRC bits. 
Software should disable CRC checks for those commands in 
order to disable CRC checking by controller. 


response_length 
1'bO: Short response expected from card 
1'b1: Long response expected from card 
response_expect 
RW |0x0 1'bO: No response expected from card 
1'b1i: Response expected from card 
cmd_index 


SDMMC RESPO 
Address: Operational Base + offset (0x0030 


| Bit |Attr|ResetValue[ ——‘iScription 
; responseO 
31:0 [Ro eROgpOUROe Bit[31:0] of response 


SDMMC_RESP1 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value 


responsel 

Register represents bit[63:32] of long response. 

When CIU sends auto-stop command, then response is saved in 
31:0 Ox00000000 |register. Response for previous command sent by host is still 

preserved in response O register. Additional auto-stop issued 

only for data transfer commands, and response type is always 

"short" forithem. 


SDMMC_RESP2 
Address: Operational Base + offset (espa 


—Bit_Atte| Reset Value] 
peor? 


SDMMC_RESP3 
Address: Operational Base + offset (0x003c) 


| Bit [Attr|/ResetValue| ss ——“‘S™:*Céi scription 
; response3 
31j05|RO\ 900000000 | 5itT127:96] of long response. 


SDMMC_MINTSTS 

Address: Operational Base + offset (0x0040) 

| Bit |Attr|ResetValue| Ci‘ eScription 
31:25[RO_ |OxOO si reserved 


0x0 sdio_interrupt 
SDIO interrupt status when sdio_int_mask is set. 


23:17/RO_|0x0O reserved 


6  |RW |0x0 data_nobusy_int_status 
Data no busy interrupt status when data_nobusy_int_mask is set 
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| Bit |Attr|ResetValue| Ci eescription 


int_status 

Interrupt enabled only if corresponding bit in interrupt mask 

register is set. 

bit 15: End-bit error (read)/Write no CRC (EBE) 

bit 14: Auto command done (ACD) 

bit 13: Start-bit error (SBE) 

bit 12: Hardware locked write error (HLE) 

bit 11: FIFO underrun/overrun error (FRUN) 

bit 10: Data starvation-by-host timeout (HTO) /Volt_switch_int 
15:0 0x0000 bit 9: Data read timeout (DRTO) 

bit 8: Response timeout (RTO) 

bit 7: Data CRC error (DCRC) 

bit 6: Response CRC error (RCRC) 

bit 5: Receive FIFO data request (RXDR) 

bit 4: Transmit FIFO data request (TXDR) 

bit 3: Data transfer over (DTO) 

bit 2: Command done (CD) 

bit 1: Response error (RE) 

bit 0: Card detect (CD 


SDMMC_RINTSTS 
Address: Operational Base + offset (0x0044) 


| Bit |Attr|Reset Value] C(@DeScription 
31:25|RO [0x00 reserved = 


sdio_interrupt 

24 WoO |0x0 Raw SDIO interrupt status. 

Write value of 1Jeclears this bit, and value of 0 leaves bit intact. 

2a 7/RO-0X00" ~~ néserved’ ft 
data_nobusy_int_status 

16 WoO |0x0 Raw data no busy interrupt status. 

Write value.of 1 clears this bit, and value of 0 leaves bit intact. 

intestatus 

Raw interrupt status. 

Writes to bits clear status bit. Write value of 1 clears status bit, 

and value of 0 leaves bit intact. 

bit.15: End-bit error (read)/Write no CRC (EBE) 

bit 14: Auto command done (ACD) 

bit 13: Start-bit error (SBE) 

bit 12: Hardware locked write error (HLE) 

bit 11: FIFO underrun/overrun error (FRUN) 

bit 10: Data starvation-by-host timeout (HTO) /Volt_switch_int 

bit 9: Data read timeout (DRTO) 

bit 8: Response timeout (RTO) 

bit 7: Data CRC error (DCRC) 

bit 6: Response CRC error (RCRC) 

bit 5: Receive FIFO data request (RXDR) 

bit 4: Transmit FIFO data request (TXDR) 

bit 3: Data transfer over (DTO) 

bit 2: Command done (CD) 

bit 1: Response error (RE) 

bit 0: Card detect (CD) 


15:0 |WO |0x0000 


SDMMC_STATUS 
Address: Operational Base + offset (0x0048) 
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a ee 


dma_req 
DMA request signal state 
0x0 dma_ack 
DMA acknowledge signal state 
; fifo_count 
oy x00 Number of filled locations in FIFO 


response_index 
16:11 0x00 Index of previous response, including any auto-stop sent by 
core. 


10 0x0 data_state_mc_busy 
Data transmit or receive state-machine is busy. 


data_busy 
Inverted version of raw selected card_data[0]. 
1'bO: Card data not busy 
1'b1: Card data bus 
data_3_status 
Raw selected card_data[3]; checks whether card is present. 
1'bO: Card not present 
1'b1: Card present 
command_fsm_states 
Command FSM states: 

: Idle 

: Send init sequence 

: Tx cmd start bit 

: Tx cmd tx bit 

: Tx cmd index 4+ arg 

: TX cmd erc7 

: Tx cmdiend bit 

: TX resp start bit 

: Rx resp IRQ response 

: Rx resp tx bit 

: Rx resp cmd idx 

™Rx resp data 

: Rx resp crc7 

: Rx resp end bit 

: Cmd path wait NCC 

: Wait; CMD-to-response turnaround 
The command FSM state is represented using 19 bits. 
The SDMMC_STATUS register[7:4] has 4 bits to represent the 
command FSM states. Using these 4 bits, only 16 states can be 
represented. Thus three states cannot be represented in the 
SDMMC_STATUS[7:4] register. The three states that are not 
represented in the SDMMC_STATUS register[7:4] are: 
Bit 16: Wait for CCS 
Bit 17: Send CCSD 
Bit 18: Boot Mode 
Due to this, while command FSM is in "Wait for CCS state" or 
"Send CCSD" or "Boot Mode", the SDMMC_STATUS register 
indicates status as O for the bit field [7:4]. 


fifo_full 
fifo_empty 
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| Bit [Attr| Reset Value| 


fifo_tx_watermark 
FIFO reached Transmit watermark level; not qualified with data 
transfer. 


fifo_rx_watermark 
0x0 FIFO reached Receive watermark level; not qualified with data 
transfer. 


SDMMC_ _FIFOTH 

Address: Operational Base + offset (0x004c) 

| Bit |Attr|ResetValue| ——C‘iScription 
31 [RO [Oxo si reserved 


dma_mutiple_transaction_size 
Burst size of multiple transaction; should be programmed same 
as DMA controller multiple-transaction-size SRG/DEST\MSIZE. 
3'b000: 1 transfers 
3'b001: 4 transfers 
3'b010: 8 transfers 
BOr ee) BMW.) OX0 3'b011: 16 transfers 
3'b100: 32 transfers 
3'b101: 64 transfers 
3'b110: 128 transfers 
3'b111: 256 transfers 
The unit for transfer is 32bits. 


rx_wmark 
FIFO threshold watermark,level when receiving data to card. 
When FIFO data count reaches greater than this number, 
DMA/FIFO request is,raised. During end of packet, request is 
generated regardless, of threshold programming in order to 
complete any remaining data. 
In non-DMA mode, when receiver FIFO threshold (RXDR) 
interrupt*is.enabled, then interrupt is generated instead of DMA 
request. During end of packet, interrupt is not generated if 
thresholdyprogramming is larger than any remaining data. It is 
responsibility of host to read remaining bytes on seeing Data 
Transfer Done interrupt. 

27:16|RW |OxOff InN\DMA mode, at end of packet, even if remaining bytes are less 
than threshold, DMA request does single transfers to flush out 
any remaining bytes before Data Transfer Done interrupt is set. 
12 bits-1 bit less than FIFO-count of status register, which is 13 
bits. 
Limitation: rx_wmark <= FIFO_DEPTH-2 
Recommended: (FIFO_DEPTH/2) - 1; (means greater than 
(FIFO_DEPTH/2) - 1) 
NOTE: In DMA mode during CCS time-out, the DMA does not 
generate the request at the end of packet, even if remaining 
bytes are less than threshold. In this case, there will be some 
data left in the FIFO. It is the responsibility of the application to 
reset the FIFO after the CCS timeout. 
reserved 


115:12/RO_|oxo_ reserved 
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| Bit |Attr|ResetValue| —Céieesscription 


tx_wmark 
FIFO threshold watermark level when transmitting data to card. 
When FIFO data count is less than or equal to this number, 
DMA/FIFO request is raised. If Interrupt is enabled, then 
interrupt occurs. During end of packet, request or interrupt is 
generated, regardless of threshold programming. 
In non-DMA mode, when transmit FIFO threshold (TXDR) 
interrupt is enabled, then interrupt is generated instead of DMA 
request. During end of packet, on last interrupt, host is 

11:0 IRw lox000 responsible for filling FIFO with only required remaining bytes 

: (not before FIFO is full or after CIU completes data transfers, 

because FIFO may not be empty). 
In DMA mode, at end of packet, if last transfer is less than burst 
size, DMA controller does single cycles until required bytes are 
transferred. 
12 bits -1 bit less than FIFO-count of status register=which is 13 
bits. 
Limitation: tx_wmark >= 1; 
Recommended: FIFO_DEPTH/2; (means.less than or equal to 
FIFO_DEPTH/2) 


SDMMC_CDETECT 

Address: Operational Base + offset (0x0050) 

| Bit |Attr|ResetValue[ Description — 
[31:1 |RO_[0x00000000 [reserved 


card_detect_n 

Ox4 Value on card_detect_n input port. 
1'bO: Represents presence of card 
1'b1: Represents absence of card 


SDMMC_WRTPRT 
Address: Operational Base + offset (0x0054) 


| Bit [Attr|/ResetValue| “4 siDescription 
[31:1 |RO [0x00000000, |reserved “) 
write protect 
RW |0Ox0 Value on card_write_prt input port. 1 represents write 
protection. 


SDMMC_TCBCNT 
Address: Operational Base + offset (0x005c) 


mae a ResetValue| CC‘ eScription 
trans_card_byte_count 
31;09]R0\, D doaisiaeccaua Number of bytes transferred by CIU unit to card. 


SDMMC TBBCNT 
Address: Operational Base + offset (0x0060 


| Bit |Attr| Reset Value | 


trans_fifo_byte_count 
31:0 0x00000000 |Number of bytes transferred between host/DMA memory and 
BIU FIFO. 


SDMMC_DEBNCE 
Address: Operational Base + offset (0x0064) 


| Bit |Attr|Reset Value] C(éDescription 
31:24)RO |oxooO reserved 
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| Bit [Attr| Reset Value| 


| t—“‘CO;OCWOScription Cid 
debounce_count 

23:0 |RW_ |Oxffffff Number of host clock used by debounce filter logic; typical 
debounce time is 5-25 ms. 


SDMMC USRID 
Address: Operational Base + offset (0x0068 


| Bit |Attr/ResetValue| (Description 
: usrid 
raph hcel peas User identification register 


SDMMC VERID 
Address: Operational Base + offset (0x006c) 


| Bit |Attr| Reset Value 
: verid 
31:0 fro | Oxe372 2700 Version identification register 


SDMMC_HCON 
Address: Operational Base + offset (0x0070) 


| Bit [Attr|/ResetValue| ——C(@Deescription 
31:27|RO [0x00 [reserved 
area_optimized 
1'bO: No area optimization 
1'b1: Area optimization 


num _clk_div 
a | 
eet clealse path 
23 Ox1 1'bO: No falsespath 
1'b1: False path set 
22 Ox1 1'bO: No hold register 
1'b1: Hold register 
at fro fo fifo_ramxinside 
21 0x0 1'b0O: Outside 
i'b1:, Inside 


ge_dma_data_width 
3'b000: 16 bits 

20:18 Ox1 3’b001: 32 bits 
3'b010: 64 bits 
Others: Reserved 
dma_interface 
2'b00: None 

17:16 0x0 2'bO1: INT_DMA 
2'b10: GENERIC_DMA 
2'b11: NON-INT-DMA 


h_addr_width 
6'h8: 9 bits 
6'h9: 10 bits 


6'hif: 32 bits 
Others: Reserved 
h_data_width 
3'b000: 16 bits 
3'b001: 32 bits 
3'b010: 64 bits 
Others: Reserved 
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| Bit |Attr/ Reset Value | 
h_bus_type 
1'bO: APB 
1'b1: AHB 
card_num 


Card number -1. 
card_type 

Card type. 

1'bO: MMC_ONLY 
1'b1: SD_MMC 


SDMMC_ _UHSREG 
Address: Operational Base + offset (0x0074 

| Bit |Attr/Reset Value|  ——— s——“‘;‘“;C™™Céi scription =— 
I31:17/RO [Ox0000_—sireserved = — i“ tC“(‘(‘“(#$SE QAM QO 


ddr_reg 

DDR mode. These bits indicate DDR mode of operation to the 
RW |Ox0 core for the data transfer. 

1'bO: Non-DDR mode 

1'b1: DDR mode 


15:0 |RO_|ox0000 


SDMMC_RSTN 

Address: Operational Base + offset (0x0078) 

| Bit |Attr|ResetValue[ Description — 
[31:1 [RO [0x00000000 [reserved 


card_reset 
Hardware reset. 


1'bO: Active mode 

1'b1: Reset 

These bits cause the cards to enter pre-idle state, which requires 
them to bejre-initialized. 


SDMMC_ BMOD 

Address: Operational Base + offset(0x0080 

| Bit [Attr|Reset Value] ————“—i‘“C;CSCéieScription — 
31:11JRO |Oxo00000/ [reserved ——s—“‘“(‘“(C;CS*S*C*™*™*C*™C™C™C~sS 
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| Bit |Attr|ResetValue/ Ci eescription 


pbl 
Programmable burst length. These bits indicate the maximum 
number of beats to be performed in one IDMAC transaction. The 
IDMAC will always attempt to burst as specified in PBL each time 
it starts a Burst transfer on the host bus. The permissible values 
are 1, 4, 8, 16, 32, 64, 128 and 256. This value is the mirror of 
MSIZE of SDMMC_FIFOTH register. In order to change this value, 
write the required value to SDMMC_FIFOTH register. This is an 
encode value as follows. 

: 1 transfers 

ie Ox : 4 transfers 

: 8 transfers 

: 16 transfers 

: 32 transfers 

: 64 transfers 

: 128 transfers 

: 256 transfers 
Transfer unit is 32 bits. 
PBL is a read-only value and is applicableyonly for data access; it 
does not apply to descriptor accesses. 


de 
7 RW {0x0 IDMAC enable. 
When set, the IDMAC is enabled. 
dsl 
: Descriptor skip length. 
Ore) RW 0x00 Specifies the number of,word to skip between two unchained 
descriptors. This*is applicable only for dual buffer structure. 


fb 

Fixed burst. 

Controls whetherthe AHB Master interface performs fixed burst 
1 RW {0x0 transferssor not. When set, the AHB will use only SINGLE, 

INCR4; INCR8 or INCR16 during start of normal burst transfers. 

When._reset, the AHB will use SINGLE and INCR burst transfer 

operations. 


swr 

Rw loxo Software reset. _ . 
When set, the DMA Controller resets all its internal registers. 
It is automatically cleared after 1 clock cycle. 


SDMMC_ PLDMND 
Address: Operational Base + offset (0x0084) 


| Bit |Attr| Reset Value 


pd 

Poll demand. If the OWN bit of a descriptor is not set, the FSM 
31:0 |}WO |OxO0000000 |goes to the suspend state. The host needs to write any value 

into this register for the IDMAC FSM to resume normal descriptor 

fetch operation. 


SDMMC DBADDR 
Address: Operational Base + offset (0x0088) 
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| Bit |Attr|ResetValue/ Ci eescription 


sbl 

Start of descriptor list. Contains the base address of the first 
31:0 |RW |Ox00000000 descriptor. 

The LSB bits[1:0] are ignored and taken as all-zero by the 

IDMAC internally. Hence these LSB bits are read-only. 


SDMMC_IDSTS 
Address: Operational Base + offset (0x008c) 


| Bit |Attr| Reset Value 
31:17|RO_[0x0000 


fsm 
DMAC FSM present state. 
4'hO: DMA_IDLE 
4'hi: DMA_SUSPEND 
4'h2: DESC_RD 

16:13 4'h3: DESC_CHK 

: 4'h4: DMA_RD_REQ_WAI 

4'h5: DMA_WR_REQ_WAI 
4'h6: DMA_RD 
4'h7: DMA_WR 
4'h8: DESC_CLOSE 
Others: Reserved 


eb 
Error bits. Indicates the typejof error that caused a bus error. 
12:10 Valid only with fatal bus. 
, 3'h1: Host abort received during transmission 
3'h2: Host abort received during reception 
Others: Reserved 


ais 
Abnormal interrupt summary. Logical OR of the following: 
SDMMCsIDSTS[2] fatal bus interrupt 

RW SDMMC_IDSTS[4] du bit interrupt 
Only unmasked bits affect this bit. 
This.is a.sticky bit and must be cleared each time a 
corresponding bit that causes ais to be set is cleared. 


Writing a 1 clears this bit. 


nis 
Normal interrupt summary. Logical OR of the following: 
SDMMC_IDSTS[0] transmit interrupt 

RW SDMMC_IDSTS[1] receive interrupt 
Only unmasked bits affect this bit. 
This is a sticky bit and must be cleared each time a 
corresponding bit that causes nis to be set is cleared. 


Writing a 1 clears this bit. 


7:6 JRO |Oxo reserved 
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| Bit |Attr|ResetValue| Ci eescription 


ces 
Card error summary. Indicates the status of the transaction 
to/from the card; also present in SDMMC_RINTSTS. Indicates the 
logical OR of the following bits: 
EBE: End Bit Error 
RTO: Response Timeout/Boot Ack Timeout 
RCRC: Response CRC 
SBE: Start Bit Error 

? a a DRTO: Data Read Timeout/BDS timeout 
DCRC: Data CRC for Receive 
RE: Response Error 
Writing a 1 clears this bit. 
The abort condition of the IDMAC depends on the Setting of this 
CES bit. If the CES bit is enabled, then the IDMAC»aborts*on a 
"response error"; however, it will not abort if the CES bit is 
cleared. 


dui 
4 rw {oxo Descriptor unavailable interrupt. This bityis set when the 
descriptor is unavailable due to OWN bit.= 0 (DESO[31] =0). 
Writing a 1 clears this bit. 
3 [RO |oxo. si reserved 
fbe 
Fatal bus error interrupt. Indicates that a bus error occurred 
2 RW |0x0 (SDMMC_IDSTS[12:10]). 
When this bit is set, the DMA disables all its bus accesses. 
Writing a 1 clears this bit. 
ri 
Receive interrupt. 
. RYE NEKO Indicates the completion of data reception for a descriptor. 
Writing a 1 clears*this bit. 
ti 
rw {oxo Transmit interrupt. 
Indicates\that data transmission is finished for a descriptor. 
Writing»1 clears this bit. 


SDMMC_IDINTEN 

Address: Operational Base + offset (0x0090) 

bit |Attr/ Rede Palulrt—_________Deseription _| 
31:10|RO_|0xQ00000" |reserved 


ne interrupt summary enable. 

Rw. loxo When set, an abnormal interrupt is enabled. 
This bit enables the following bits: 
SDMMC_IDINTEN[2] fatal bus error interrupt 
SDMMC_IDINTEN[4] du interrupt 


ni 

Normal interrupt summary enable. 

When set, a normal interrupt is enabled. When reset, a normal 
RW {0x0 interrupt is disabled. 

This bit enables the following bits: 

SDMMC_IDINTEN[O] transmit interrupt 

SDMMC_IDINTEN[1] receive interrupt 

reserved 


7:6 |RO oxo _—reserved 
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| Bit |Attr| Reset Value, 


ces 
5 RW {0x0 Card error summary interrupt enable. 
When set, it enables the card interrupt summary. 
du 
4 rw loxo Descriptor unavailable interrupt. 
When set along with abnormal interrupt summary enable, the du 
interrupt is enabled. 


3 |RO_|oxo_—sireserved 


fbe 
Fatal bus error enable. 
2 RW |0x0 When set with abnormal interrupt summary enable, the fatalhbus 
error interrupt is enabled. 
When reset, fatal bus error enable interrupt is disabled. 


ri 
Receive interrupt enable. 

1 RW {0x0 When set with normal interrupt summary enable, receive 
interrupt is enabled. 
When reset, receive interrupt is disabled. 
ti 
Transmit interrupt enable. 

RW {0x0 When set with normal interrupt summary enable, transmit 

interrupt is enabled. 
When reset, transmit interruptiis disabled. 


SDMMC DSCADDR 
Address: Operational Base + offset (0x0094 


| Bit |Attr| Reset Value 


hda 
Host descripton.address pointer. 

31:0 JRW |Ox00000000 |This register points to the start address of the current descriptor 
read by;the, IDMAC. Cleared on reset. Pointer updated by IDMAC 
during operation. 


SDMMC_ BUFADDR 
Address: Operational Base + offset (0x0098) 


| Bit |Attr|Reset Value] “) ss CiDescription 


hba 
Host buffer address pointer. 

31:0 |RW |OxOO000000 |This register points to the current data buffer address being 
accessed by the IDMAC. Cleared on Reset. Pointer updated by 
IDMAC during operation. 


SDMMC_ CARDTHRCTL 

Address:sOperational Base + offset (0x0100) 

| Bit|Attr|ResetValue| Cs‘ scription 
31:28[RO [oxo si reserved 


card_rd_thres 
27:16|RW |0x000 Card read threshold size 


15:2 |RO_|0x0000 
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| Bit |Attr|ResetValue| Ci eesscription 


busy_clr_int_en 

Busy clear interrupt. 

1'bO: Busy clear interrupt disabled 

1'b1: Busy clear interrupt enabled 

Note: The application can disable this feature if it does not want 
1 RW |0x0 to wait for a busy clear interrupt. For example, in a multi-card 

scenario, the application can switch to the other card without 

waiting for a busy to be completed. In such cases, the 

application can use the polling method to determine the status of 

busy. By default this feature is disabled and backward- 

compatible to the legacy drivers where polling is used. 


card_rd_thres_en 
Card read threshold enable. 

rw lox 1'bO: Card read threshold disabled 4 
1'bi: Card read threshold enabled. The host initiates read 
transfer only if zcard_rd_thres amount of spaceiis available in 
receive FIFO. 


SDMMC BACKEND POWER 

Address: Operational Base + offset (0x0104) 

| Bit |Attr|ResetValue[ Ci scription © 
[31:1 [RO _|0x00000000 [reserved 


back_end_power 
Back end power. 
RW) /OX0 1'bO: Off; Reset 
1'b1: Back-end power supplied to card application 


SDMMC EMMCDDR REG 

Address: Operational Base + offset (0x010c) 

| Bit |Attr|ResetValue[ Ci eescription 
[31:1 [RO _|0x00000000 [reserved™ 


half_start_bit 
Control forstart bit detection mechanism inside Host Controller 
based on duration of start bit. 
Rw loxo For eMMC 4.5, start bit can be: 
1"b0: Full cycle (half_start_bit=0) 
1’b1: Less than one full cycle (half_start_bit=1) 
Set half_start_bit=1 for eMMC 4.5 and above; set to 0 for SD 
applications. 


SDMMC_ RDYINT GEN 
Address: Operational Base + offset (0x0120 
| Bit |Attr)Reset Value| ——— s———“‘;‘“‘“C;C™C‘Céi Scription =—_—(§“ ( —s—CCid 
31:25[ROm|0Ox00_——sireserved  ——i‘“‘Cs‘“‘“‘“‘SCSCS 
rdyint_cnt_finish 
Counter finish indication. 


When high, it indicates that the rdyint counter is finished. 


Oxff rdyint_cnt_status 
a — §$ status, reflect internal counter value. 


Ts fko-tos00 — reserved 
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| Bit |Attr|ResetValue| Ci eescription 


rdyint_gen_working 
Working indication for rdyint generator. 

rw loxo When high, Host Controller start to count and generate one 
rdyint trigger. After the rdyint trigger is generated, this bit will be 
set to 0 by Host Controller. So software should set it to 1 before 
detecting next interrupt. 


rdyint_gen_maxval 
7:0 |RW {0x00 Max counter value to detect cdata_inO high value for generating 
rdyint, based on internal clock frequency. 


SDMMC FIFO BASE 
Address: Operational Base + offset (0x0200 


| Bit |Attr| Reset Value 


. fifo_base_addr 
0x00000000 FIFO base address 


3.5 Interface Description 


3.5.1 SDMMC Interface Description 
Table 3-8 SDMMC Interface Description 


Module Pin Dir. PAD Name IOMUX Setting 
SDMMC_CLK/PDM1_CLKO_M0/TEST_CLKOUT_MO/MCU : 
sdmmc_cclk O JTAG_TMS_MO0/CANO_RX_M1/UART5_TX_M0/GPIO4s D5 Cig OC_GPIO4D_IOMUX_SEL_H[7:4] 


=4'h1 
SDMMC_CMD/PDM1i_CLK1i_M0/MCU_JTAG_TCK._M0/CA BUS_IOC_GPIO4D_IOMUX_SEL_H[3:0] 
NO_TX_Mi/UART5_RX_M0/PWM7_IR_M1/GPIO4_D4_u =4’/h1 
SDMMC_DO0/PDM1_SDI3_M0/JTAG_TCK_M1/12C3_SCL BUS_IOC_GPIO4D_IOMUX_SEL_L[3:0]= 


sdmmc_ccmd 1/0 


sdmmc_cdata0 1/O 


M4/UART2_TX_M1/PWM8_M1/GP104_D0.u 4’h1 
sdmme_cdatat | yo | SOMMC_D1/PDM1_SDI2_M0/JTAG_TMS_MijI2C3_SDA | BUS_IOC_GPIO4D_IOMUX_SEL_L[7:4]= 
= _M4/UART2_RX_M1/PWM9_M4/GPIO4. D1_u 4’h1 
SDMMC_D2/PDM1_SDI1_MO/JTAG_TCKMO/12C8_SCL_ | BUS_IOC_GPIO4D_IOMUX_SEL_L[11:8] 
sdmmec_cdata2 | YO | mo/uARTS_CTSN_MO0/GPIO4_D2_u =4'h1 
sdmme_cdata3. | o | SDMMC_D3/PDM1_SDIO_MO/JTAG_TMS_MO/I2C8_SDA | BUS_IOC_GPIO4D_IOMUX_SEL_L[15:12 
= _MO/UARTS5_RTSN_MO/PWM10_Ma/GPIO4_D3_u }=4’h1 
sdmmc_cdetn I SDMMC_DET/GPIOO.A4.. u Bie IOC GPIOOA TOMUX SEL. Al 3:0] 
SPI2_CLK_M2/SDMMC_PWREN/PMU_DEBUG/GPIO0_A5 | PMU1_IOC_GPIOOA_IOMUX_SEL_H[7:4] 
sdmmc_pwr O d =4'h2 


Notes: I=input, O=output, I/O=input/output, bidirectional 
3.5.2 SDIO Interface,Description 
Table 3-9 SDIO MO Interface Description 


Module Pin Dir. PAD Name IOMUX Setting 

eee a GMACO_TXCLK/SDIO_CLK_MO/FSPI_CLK_M1/12C3_SDA | BUS IOC _GPIO2B_IOMUX_SEL_L[15:12 
— _M3/GPIO2_B3_d ]=4’h2 

ae Ph GMACO_TXD3/SDIO_CMD_M0/I2C3_SCL_M3/GPIO2_B2 BUS. TOC GPIO2B_IOMUX_SEL_L[11:8] 
GMACO_RXD2/SDIO_D0_MO0/FSPI_DO_M1/UART6_RX_ | BUS IOC _GPIO2A_IOMUX_SEL_H[11:8] 

sdio_cdata0 YO) mo/Gpto2_A6_u =4'h2 

age 179, | GMACO_RXD3/SDIO_D1_M0/FSPI_D1_M1/UART6_TX BUS_IOC_GPIO2A_IOMUX_SEL_H[15:1 
— MO/GPIO2_A7_u 2]=4'h2 

© 1o_| GMACO_RXCLK/SDIO_D2_M0/FSPI_D2_M1/I2C8_SCL__ | BUS_IOC_GPIO2B_IOMUX_SEL_L[3:0]= 
— M1/UART6_RTSN_M0/GPIO2_B0_u 4'h2 

sdtehnn 1o_| GMACO_TXD2/SDIO_D3_MO/FSPI_D3_M1/I2C8_SDA_M | BUS _IOC_GPIO2B_IOMUX_SEL_L[7:4]= 
S 1/UART6_CTSN_M0/GPIO2_Bi_u 4'h2 


Notes: I=input, O=output, I/O=input/output, bidirectional 


Table 3-10 SDIO M1 Interface Description 


Module Pin Dir. PAD Name IOMUX Setting 
GMAC1_RXCLK/SDIO_CLK_M1/MIPI_CAMERAO_CLK_M1 . 
sdio_cclk oO /FSPI_CLK_M2/12C4_SDA_MO/UART8_CTSN_M1/GPIO3 apres SRLOSASIOMUR SEL SALA 
_A5_d = 
fdign coma 1/0 GMAC1_TXCLK/SDIO_CMD_M1/I2S3_SDI/AUDDSM_RP/ | BUS_IOC_GPIO3A_IOMUX_SEL_H[3:0] 
z= UART8_RTSN_M1/SPI4_CS1_Mi/GPIO3_A4_d =4'h2 
Sigs edakad 1/0 GMAC1_TXD2/SDIO_D0O_M1/I2S3_MCLK/FSPI_DO_M2/I | BUS _IOC_GPIO3A_IOMUX_SEL_L[3:0]= 


2C6_SDA_M4/PWM10_M0/SPI4_MISO_M1/GPIO3_AO_u | 4’h2 
GMAC1_TXD3/SDIO_D1_M1/12S3_SCLK/AUDDSM_LN/F | BUS_IOC_GPIO3A_IOMUX_SEL_L[7:4]= 
SPI_D1_M2/12C6_SCL_M4/PWM11_IR_MO/SPI4_MOSI_ | 4’h2 


sdio_cdatal1 1/O 
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Module Pin Dir. PAD Name IOMUX Setting 


M1/GPIO3_A1_u 


GMAC1_RXD2/SDIO_D2_M1/12S3_LRCK/AUDDSM_LP/F | BUS_IOC_GPIO3A_IOMUX_SEL_L[11:8] 
SPI_D2_M2/UART8_TX_M1/SPI4_CLK_M1/GPIO3_A2_u_| =4’h2 


sdio_cdata2 1/O 


GMAC1_RXD3/SDIO_D3_M1/12S3_SDO/AUDDSM_RN/F | BUS_IOC_GPIO3A_IOMUX_SEL_L[15:12 
SPI_D3_M2/UART8_RX_M1/SPI4_CSO_M1/GPIO3_A3_u | ]=4’h2 


sdio_cdata3 1/O 


Notes: I=input, O=output, I/O=input/output, bidirectional 

3.6 Application Notes 

3.6.1 Software/Hardware Restriction 

Before issuing a new data transfer command, the software should ensure that the card is 

not busy due to any previous data transfer command. Before changing the card clock 

frequency, the software must ensure that there are no data or command transfers in 
progress. 

To avoid glitches in the card clock outputs, the software should use the following steps when 

changing the card clock frequency: 

1) Before disable the clocks, ensure that the card is not busy due to any previous data 
command. To determine this, check for 0 in bit9 of SDMMC_STATUS register. 

2) Update the Clock Enable register to disable clock. To ensure completion of any previous 
command before this update, send a command to the CIU to update the clock registers 
by setting: 

@ start_cmd bit 

@ “update clock registers only” bits 

@ “wait_previous data complete” bit 

Wait for the CIU to take the command by polling for O°on the,start_cmd bit. 

3) Set the start_cmd bit to update the Clock Divider and/or Clock Source register, and send 
a command to the CIU in order to update the clock,registers; wait for the CIU to take 
the command. 

4) Set start_cmd to update the Clock Enable registerin order to enable the required clocks 
and send a command to the CIU to update ‘the clock registers; wait for the CIU to take 
the command. 

In non-DMA mode, while reading from a card, the Data Transfer Over (SDMMC_RINTSTS[3]) 

interrupt occurs as soon as the data transfer from the card is over. There still could be some 

data left in the FIFO, and the RX_WMark interrupt may or may not occur, depending on the 
remaining bytes in the FIFO. Software should read any remaining bytes upon seeing the 

Data Transfer Over (DTO) interrupts, While using the external DMA interface for reading from 

a card, the DTO interrupt occurs only after all the data is flushed to memory by the DMA 

interface unit. 

While writing to a card in,external DMA mode, if an undefined-length transfer is selected by 

setting the Byte Count/Register to 0, the DMA logic will likely request more data than it will 

send to the card, since ithas no way of knowing at which point the software will stop the 
transfer. The DMAyrequest stops as soon as the DTO is set by the CIU. 

If the software,iSsues a controller_reset command by setting control register bit[O] to 1, all 

the CIU state machines are reset; the FIFO is not cleared. The DMA sends all remaining 

bytes to thethostsdn addition to a card-reset, if a FIFO reset is also issued, then: 

@ Any pending DMA transfer on the bus completes correctly 

@ «DMA data’read is ignored 

@ ~ Writesdata is unknown(x) 

Additionally, if dma_reset is also issued, any pending DMA transfer is abruptly terminated. 

When the DMA is used, the DMA controller channel should also be reset and reprogrammed. 

If any of the previous data commands do not properly terminate, then the software should 

issue the FIFO reset in order to remove any residual data, if any, in the FIFO. After asserting 

the FIFO reset, you should wait until this bit is cleared. 

One data-transfer requirement between the FIFO and host is that the number of transfers 

should be a multiple of the FIFO data width (32bits). For example, you want to write only 15 

bytes to an SD/MMC card (SDMMC_BYTCNT), the host should write 16 bytes to the FIFO or 

program the DMA to do 16-byte transfers. The software can still program the Byte Count 
register to only 15, at which point only 15 bytes will be transferred to the card. Similarly, 
when 15 bytes are read from a card, the host should still read all 16 bytes from the FIFO. 
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It is recommended that you not change the FIFO threshold register in the middle of data 
transfers. 

3.6.2 Programming Sequence 

3.6.2.1 Initialization 

Following figure illustrates the initialization flow. 


Assert Reset - active-low 
(for at least two clocks of clk or cclk_in, whichever is slower) 


Configure control register 


Enable power to card 


Set interrupt masks 


a 


Enumerate_Card_Stack 


al 


Change clock source assignment, if required 


< 


Set other IP parameters 


Other software-specific initialization 


Fig. 3-10 Host Controller Initialization Sequence 

Once the power and clocks are stable, reset_n should be asserted(active-low) for at least 

two cycles of clk or cclk_in, whichever is slower. The reset initializes the registers, ports, 

FIFO-pointers, DMA interface controls, and state-machines.in the design. After power-on 

reset, the software should do the following: 

1) Configure control register - For MMC mode, enable the open-drain pullup by setting 
enable_OD_pullup(bit24) in the SDMMC_CTRL register. 

2) Enable power to cards — Before enabling the power, confirm that the voltage setting to 
the voltage regulators is correct. Enable power to the connected cards by setting the 
corresponding bit to 1 in the Power Enable register. Wait for the power ramp-up time. 

3) Set masks for interrupts by clearing appropriate bits in the Interrupt Mask register. Set 
the global int_enable bit of the SDMMC_CTRL register. It is recommended that you write 
Oxffff_ffff to the Raw Interrupt register in’order to clear any pending interrupts before 
setting the int_enable bit. 

4) Enumerate card stack — Each«card is enumerated according to card type; for details, 
refer to “Enumerated Card Stack’..For enumeration, you should restrict the clock 
frequency to 400KHz, 

5) Changing clock source assignment —- set the card frequency using the clock-divider and 
clock-source registers; for.details, refer to “Clock Programming”. MMC cards operate at a 
maximum of 20MHz (at maximum of 52MHz in high-speed mode). SD mode operates at 
a maximum of 25MHz(at maximum of 50MHz in high-speed mode). 

6) Set other parameters, which normally do not need to be changed with every command, 

with a typical value such as timeout values in cclk_out according to SD/MMC 

specifications. 

ResponseTimeOut = 0x64 

DataTimeOut = highest of one of the following: 

(10*((TAAC*Fop)+(100*NSAC)) 

Host FIFO read/write latency from FIFO empty/full 

Setthe debounce value to 25ms(default:OxOfffff) in host clock cycle units in the 

SDMMC_DEBNCE register. 

@ FIFO threshold value in bytes in the SDMMC_FIFOTH register. 

3.6.2.2 Enumerated Card Stack 

The card stack does the following: 

@ Enumerates all connected cards 

@ Sets the RCA for the connected cards 

@ Reads card-specific information 

@ Stores card-specific information locally 

Enumeration depends on the operating mode of the SD/MMC card; the card type is first 
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identified and the appropriate card enumeration routine is called. 

1) Check if the card is connected. 

2) Clear the card type register to set the card width as a single bit. For the given card 
number, clear the corresponding bits in the card_type register. Clear the register bit for a 
1-bit, 4-bit bus width. For example, for card number=1, clear bit O and bit 16 of the 
card_type register. 

3) Set clock frequency to FOD=400KHz, maximum - Program clock dividerO (bits 0-7 in the 
SDMMC_CLKDIV register) value to one-half of the cclk_in frequency divided by 400KHz. 
For example, if cclk_in is 2OMHz, then the value is 20, 000/(2*400)=25. 

4) Identify the card type; that is, SD, MMC, or SDIO. 

a. Send CMDS first. If a response is received, then the card is SDIO 
b. If not, send CMD8 with the following Argument 
Bit[31:12] = 20’HO //reserved bits 
Bit[11:8] = 4’b0001 //VHS value 
Bit[7:0] = 8’b10101010 //Preferred Check Pattern by SD2.0 
c. If Response is received the card supports High Capacity SD2.0 then send ACMD41 
with the following Argument 
Bit[31] = 1’b0; //Reserved bits 
Bit[30] = 1’b1; //High Capacity Status 
Bit[29:24] = 6’h0; //Reserved bits 
Bit[23:0] = Supported Voltage Range 
d. If Response is received for ACMD41 then the card is SD. Otherwise the card is MMC. 
e. If response is not received for initial CMD8 then Card doesnot support High Capacity 
SD2.0, then issue CMDO followed by ACMD41 with the following Argument 
Bit[31] = 1’b0; //Reserved bits 
Bit[30] = 1’b0; //High Capacity Status 
Bit[29:24] = 6’h0; //Reserved bits 
Bit[23:0] = Supported Voltage Range 

5) Enumerate the card according to the,card type. 

6) Use a clock source with a frequency = Fod (that is, 400KHz) and use the following 
enumeration command sequence: 

@ SD card - Send CMDO, CMD8, ACMD41, CMD2, CMD3. 

@ MMC - Send CMDO, CMD1, CMD2, CMD3. 

3.6.2.3. Clock Programming 

The Host Controller supports,one clock,source. The clock to an individual card can be 

enabled or disabled. Registers that support this are: 

@ SDMMC_CLKDIV - Programs individual clock source frequency. SDMMC_CLKDIV limited 
to 0 or 1 is recommended. 

@ SDMMC_CLKSRC - Assign clock source for each card. 

@ SDMMC_CLKENA:--.Enables or disables clock for individual card and enables low-power 
mode, which automatically stops the clock to a card when the card is idle for more than 
8 clocks. 

The Host Controller loads each of these registers only when the start_cmd bit and the 

update _clk_regs_only bit in the SDMMC_CMD register are set. When a command is 

successfully loaded, the Host Controller clears this bit, unless the Host Controller already has 
another command in the queue, at which point it gives an HLE(Hardware Locked Error). 

Software should look for the start_cmd and the update_clk_regs_only bits, and should also 

set the wait_prvdata_complete bit to ensure that clock parameters do not change during 

data transfer. Note that even though start_cmd is set for updating clock registers, the Host 

Controller does not raise a command_done signal upon command completion. 

The following shows how to program these registers: 

1) Confirm that no card is engaged in any transaction; if there is a transaction, wait until it 
finishes. 

2) Stop all clocks by writing 0 to the SDMMC_CLKENA register. Set the start_cmd, 
Update_clk_regs_only, and wait_prvdata_complete bits in the SDMMC_CMD register. 
Wait until start_cmd is cleared or an HLE is set; in case of an HLE, repeat the command. 

3) Program the SDMMC_CLKDIV and SDMMC_CLKSRC registers, as required. Set the 
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start_cmd, Update_clk_regs_only, and wait_prvdata_complete bits in the SDMMC_CMD 
register. Wait until start_cmd is cleared or an HLE is set; in case of an HLE, repeat the 
command. 

4) Re-enable all clocks by programming the SDMMC_CLKENA register. Set the start_cmd, 
update_clk_regs_only, and wait_prvdata_complete bits in the SDMMC_CMD register. 
Wait until start_cmd is cleared or an HLE is set; in case of an HLE, repeat the command. 

3.6.2.4 No-Data Command With or Without Response Sequence 

To send any non-data command, the software needs to program the SDMMC_CMD register 

@Ox2C and the SDMMC_CMDARG register @0x28 with appropriate parameters. Using these 

two registers, the Host Controller forms the command and sends it to the command bus. 

The Host Controller reflects the errors in the command response through the error bits of 

the SDMMC_RINTSTS register. 

When a response is received - either erroneous or valid —- the Host Controller sets’the 

command_done bit in the SDMMC_RINTSTS register. A short response is copied in Response 

RegisterO, while along response is copied to all four response registers @0x30, 0x34; 0x38, 

and Ox3C. The Response3 register bit 31 represents the MSB, and the ResponseO register bit 

0 represents the LSB of a long response. 

For basic commands or non-data commands, follow these steps: 

1) Program the Command register @0x28 with the appropriate command,argument 
parameter. 

2) Program the Command register @Ox2C with the settings in*following table. 

Table 3-11 Command Settings for No-Data Command 


Parameter Value Description 
Default 
start_cmd 1 - 
Choose value based on speed 
mode being used;ref to 
use_hold_reg 1 


“use_hold_reg” on 
SDMMC_CMD register 
No clock parameters update 


update_clk_regs_only 


command 
data_expected 0 No data command 

Actual card number(one 
card number 0 controller only connect one 

card, the num is No. 0) 
cmd_index command-index - 

Can be 1, but only for card 
send_initialization 0 reset commands, such as 

CMDO 

Can be 1 for commands to 
stop_abort_cmd 0 stop data transfer, such as 

CMD12 

Can be 1 for R2(long) 
response, length 6) response 

Can be 0 for commands with 

no response; for example, 
response_expect 1 


CMDO, CMD4, CMD15, and so 
on 


User-selectable 


Before sending command on 
command line, host should 
wait for completion of any 
wait_prvdata_complete 1 data command in process, if 
any (recommended to always 
set this bit, unless the current 
command is to query status 
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Parameter Value Description 


or stop data transfer when 
transfer is in progress) 


If host should crosscheck CRC 
of response received 


check_response_crc 1 


3) Wait for command acceptance by host. The following happens when the command is 
loaded into the Host Controller: 

@ Host Controller accepts the command for execution and clears the start_cmd bit in the 
SDMMC_CMD register, unless one command is in process, at which point the Host 
Controller can load and keep the second command in the buffer. 

@ If the Host Controller is unable to load the command - that is, a command is already in 
progress, a second command is in the buffer, and a third command is attempted - then 
it generates an HLE (hardware-locked error). 

4) Check if there is an HLE. 

5) Wait for command execution to complete. After receiving either a response from*"a card 
or response timeout, the Host Controller sets the command_done bit in the 
SDMMC_RINTSTS register. Software can either poll for this bit or respond tora generated 
interrupt. 

6) Check if response_timeout error, response_CRC error, or response error is set. This can 
be done either by responding to an interrupt raised by these errors or by polling bits 1, 
6, and 8 from the SDMMC_RINTSTS register @0x44. If nowesponse error is received, 
then the response is valid. If required, the software can copy the response from the 
response registers @0x30-0x3C. 

Software should not modify clock parameters while a command, is being executed. 

3.6.2.5 Data Transfer Commands 

Data transfer commands transfer data between the memory card and the Host Controller. To 

send a data command, the Host Controller needS axcommand argument, total data size, and 

block size. Software can receive or send data through the FIFO. 

Before a data transfer command, software should*confirm that the card is not busy and is in 

a transfer state, which can be done using the CMD13 and CMD7 commands, respectively. 

For the data transfer commands, it is important that the same bus width that is programmed 

in the card should be set in the cardetype register @0x18. 

The Host Controller generates.an<interrupt for different conditions during data transfer, 

which are reflected in the SDMMC_RINTSTS register @0x44 as: 

1) Data_Transfer_Over (bit,3), - When, data transfer is over or terminated. If there is a 
response timeout error, thenthe Host Controller does not attempt any data transfer and 
the “Data Transfer Over” bit is never set. 

2) Transmit_FIFO_Data_request (bit 4) - FIFO threshold for transmitting data was reached; 
software is expected to write data, if available, in FIFO. 

3) Receive_FIFO-Datasrequest (bit 5) - FIFO threshold for receiving data was reached; 
software is expected to read data from FIFO. 

4) Data starvation by Host timeout (bit 10) - FIFO is empty during transmission or is full 
during reception. Unless software writes data for empty condition or reads data for full 
condition, the Host Controller cannot continue with data transfer. The clock to the card 
has been stopped. 

5) Data read timeout error (bit 9) - Card has not sent data within the timeout period. 

6) Data CRC error (bit 7) - CRC error occurred during data reception. 

7) Start bit error (bit 13) - Start bit was not received during data reception. 

8) End bit error (bit 15) —- End bit was not received during data reception or for a write 
operation; a CRC error is indicated by the card. 

Conditions 6), 7), and 8) indicate that the received data may have errors. If there was a 

response timeout, then no data transfer occurred. 

3.6.2.6 Single-Block or Multiple-Block Read 

Steps involved in a single-block or multiple-block read are: 

1) Write the data size in bytes in the SDMMC_BYTCNT register @0x20. 

2) Write the block size in bytes in the SDMMC_BLKSIZ register @Ox1C. The Host Controller 
expects data from the card in blocks of size SDMMC_BLKSIZ each. 
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3) Program the SDMMC_CMDARG register @0x28 with the data address of the beginning of 
a data read. 

4) Program the Command register with the parameters listed in following table. For SD and 
MMC cards, use CMD17 for a single-block read and CMD18 for a multiple-block read. For 
SDIO cards, use CMD53 for both single-block and multiple-block transfers. 

Table 3-12 Command Setting for Single or Multiple-Block Read 


Parameter Value Description 
Default 
start_cmd 1 - 
Choose value based on speed 
use_hold_reg 1 mode being used; ref to 
use_hold_reg” on 
SDMMC_CMD register 
update_clk_regs_only 0 No clock parameters update 
command 
Actual card number(one 
card number 0 controller only.connect one 
card, the num is No.0) 
Can be 1) but only for card 
send_initialization 0 reset commands, such as 
GMDO 
Can be 1 for commands to 
stop_abort_cmd 0 stop data transfer, such as 
CMD12 
send_auto_stop 0/1 - 
transfer_mode 0 Block transfer 
read_write 0 Read from card 
data_expected 1 Data command 
response_length 0 Can be 1 for R2(long) 
response 
Can be 0 for commands with 
no response; for example, 
response_expect 1 CMDO, CMD4, CMD15, and so 
on 
User-selectable 
cmd_index command-index = 
0: Sends command 
immediately 
wait_prvdata_qgmiget® 1 1: Sends command after 
previous data transfer ends 
0: Host Controller should not 
check response CRC 
toes dal, ce 1 1: Host Controller should 
check response CRC 


After writing to the SDMMC_CMD register, the Host Controller starts executing the 
command; when the command is sent to the bus, the command_done interrupt is 
generated. 

@ Software should look for data error interrupts; that is, bits 7, 9, 13, and 15 of the 
SDMMC_RINTSTS register. If required, software can terminate the data transfer by 
sending a STOP command. 

@ Software should look for Receive_FIFO_Data_request and/or data starvation by host 
timeout conditions. In both cases, the software should read data from the FIFO and 
make space in the FIFO for receiving more data. 

@ When a Data_Transfer_Over interrupt is received, the software should read the 
remaining data from the FIFO. 
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3.6.2.7 Single-Block or Multiple-Block Write 

Steps involved in a single-block or multiple-block write are: 

1) Write the data size in bytes in the SDMMC_BYTCNT register @0x20. 

2) Write the block size in bytes in the SDMMC_BLKSIZ register @Ox1C; the Host Controller 
sends data in blocks of size SDMMC_BLKSIZ each. 

3) Program SDMMC_CMDARG register @0x28 with the data address to which data should 
be written. 

4) Write data in the FIFO; it is usually best to start filling data the full depth of the FIFO. 

5) Program the Command register with the parameters listed in following table. 

Table 3-13 Command Settings for Single or Multiple-Block Write 


Parameter Value Description 
Default 
start_cmd 1 - 
Choose value based on speed 
use_hold_reg 1 mode being used; ref to 
use_hold_reg”on 
SDMMC_CMD register 
No clock parameters update 
update_clk_regs_only 0 comr@@Pna 
Actualycard number(one 
card number 0 controller only connect one 
card, the num is No. 0) 
Can be 1, but only for card 
send_initialization 0 reset commands, such as 
CMDO 
Can be 1 for commands to 
stop_abort_cmd 0 stop data transfer, such as 
CMD12 
send_auto_stop 0/1 - 
transfer_mode 0 Block transfer 
read_write 1 Write to card 
data_expected 1 Data command 
response_length 0 Can be 1 for R2(long) 
response 
Can be 0 for commands with 
no response; for example, 
response_expect 1 ene cmoe. CMD15, ene so 
on 
User-selectable 
cmd_index command-index - 
0: Sends command 
; immediately 
wait_pr@at& complete : 1: Sends command after 
previous data transfer ends 
0: Host Controller should not 
check response CRC 
check$response_cre 1 1: Host Controller should 
check response CRC 


After writing to the SDMMC_CMD register, Host Controller starts executing a command; 

when the command is sent to the bus, a command_done interrupt is generated. 

@ Software should look for data error interrupts; that is, for bits 7, 9, and 15 of the 
SDMMC_RINTSTS register. If required, software can terminate the data transfer by 
sending the STOP command. 

@ Software should look for Transmit_FIFO_Data_Request and/or timeout conditions from 
data starvation by the host. In both cases, the software should write data into the FIFO. 

@ When a Data_Transfer_Over interrupt is received, the data command is over. For an 
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open-ended block transfer, if the byte count is 0, the software must send the STOP 
command. If the byte count is not 0, then upon completion of a transfer of a given 
number of bytes, the Host Controller should send the STOP command, if necessary. 
Completion of the AUTO-STOP command is reflected by the Auto_command_done 
interrupt — bit 14 of the SDMMC_RINTSTS register. A response to AUTO_STOP is stored 
in SDMMC_RESP1 @0x34. 

3.6.2.8 Stream Read 

A stream read is like the block read mentioned in “Single-Block or Multiple-Block Read”, 

except for the following bits in the Command register: 
transfer_mode = 1; //Stream transfer 
cmd_index = CMD20; 

A stream transfer is allowed for only a single-bit bus width. 

3.6.2.9 Stream Write 

A stream write is exactly like the block write mentioned in “Single-Block or Multiple-Block 

Write”, except for the following bits in the Command register: 
transfer_mode = 1;//Stream transfer 
cmd_index = CMD11; 

In a stream transfer, if the byte count is 0, then the software must send the STOP 

command. If the byte count is not 0, then when a given number of*bytes completes a 

transfer, the Host Controller sends the STOP command. Completion.of this AUTO_STOP 

command is reflected by the Auto_command_done interrupt. A response to an AUTO_STOP 
is stored in the SDMMC_RESP1 register@0x34. 

A stream transfer is allowed for only a single-bit bus width. 

3.6.2.10 Sending Stop or Abort in Middle of Transfer 

The STOP command can terminate a data transfer between a memory card and the 

Controller, while the ABORT command can terminatejan I/O data transfer for only the 

SDIO_IOONLY and SDIO_COMBO cards. 

@ Send STOP command - Can be sent on the command line while a data transfer is in 
progress; this command can be sent at any time during a data transfer. 

You can also use an additional setting for this command in order to set the Command 

register bits (5-0) to CMD12 and set bit 14 (Stop_abort_cmd) to 1. If stop_abort_cmd is not 

set to 1, the Controller does not know,that the user stopped a data transfer. Reset bit 13 of 
the Command register (wait_prvdata_complete) to 0 in order to make the Controller send 
the command at once, even though there is a data transfer in progress. 

@ Send ABORT command = Gan be used with only an SDIO_IOONLY or SDIO_COMBO card. 
To abort the function that is transferring data, program the function number in ASx bits 
(CCCR register of card, address 0x06, bits (0-2) using CMD52. 

3.6.2.11 Read_Wait Sequence 

Read_wait is used with only the SDIO card and can temporarily stall the data transfer— 

either from function or memory—and allow the host to send commands to any function 

within the SDIO device. The host can stall this transfer for as long as required. The Host 

Controller provides the facility to signal this stall transfer to the card. The steps for doing 

this are: 

1) “Check if.the card supports the read_wait facility; read SRW (bit 2) of the CCCR register 
@0x08.. If this bit is 1, then all functions in the card support the read_wait facility. Use 
CMD52 to read this bit. 

2) If the card supports the read_wait signal, then assert it by setting the read_wait (bit 6) 
in the SDMMC_CTRL register @0x00. 

3) Clear the read_wait bit in the SDMMC_CTRL register. 

3.6.2.12 Controller/DMA/FIFO Reset Usage 

@ Controller reset —- Resets the controller by setting the controller_reset bit (bit 0) in the 
SDMMC_CTRL register; this resets the CIU and state machines, and also resets the BIU- 
to-CIU interface. Since this reset bit is self-clearing, after issuing the reset, wait until 
this bit is cleared. 

@ FIFO reset - Resets the FIFO by setting the fifo_reset bit (bit 1) in the SDMMC_CTRL 
register; this resets the FIFO pointers and counters of the FIFO. Since this reset bit is 
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self-clearing, after issuing the reset, wait until this bit is cleared. 

In external DMA transfer mode, even when the FIFO pointers are reset, if there is a DMA 

transfer in progress, it could push or pop data to or from the FIFO; the DMA itself completes 

correctly. In order to clear the FIFO, the software should issue an additional FIFO reset and 
clear any FIFO under-run or overrun errors in the SDMMC_RAWINTS register caused by the 

DMA transfers after the FIFO was reset. 

3.6.2.13 Card Read Threshold 

When an application needs to perform a Single or Multiple Block Read command, the 

application must program the SDMMC_CARDTHRCTL register with the appropriate Card Read 

Threshold size (CardRdThreshold) and set the Card Read Threshold Enable 

(CardRdThrEnable) bit to 1'b1. This additional programming ensures that the Host controller 

sends a Read Command only if there is space equal to the Card Read Threshold available in 

the Rx FIFO. This in turn ensures that the card clock is not stopped in the middle a block of 
data being transmitted from the card. The Card Read Threshold can be set to the block size 
of the transfer, which guarantees that there is a minimum of one block size. of: space’in the 

RxFIFO before the controller enables the card clock. The Card Read Threshold. is required 

when the Round Trip Delay is greater than 0.5cclk_in period. 

3.6.2.14 Error Handling 

The Host Controller implements error checking; errors are reflected in the SDMMC_RAWINTS 

register@0x44 and can be communicated to the software through an interrupt, or the 

software can poll for these bits. Upon power-on, interrupts are disabled (int_enable in the 

SDMMC_CTRL register is 0), and all the interrupts are masked (bits 0-31 of the 

SDMMC_INTMASK register; default is 0). 

Error handling: 

@ Response and data timeout errors — For response timeout, software can retry the 
command. For data timeout, the Host Controller has not received the data start bit - 
either for the first block or the intermediatesblock =,within the timeout period, so 
software can either retry the whole data*transfer again or retry from a specified block 
onwards. By reading the contents of the SDMMC_TCBCNT later, the software can decide 
how many bytes remain to be copied. 

@ Response errors — Set when an error is received during response reception. In this case, 
the response that copied in the.response registers is invalid. Software can retry the 
command. 

@ Data errors - Set when error in data reception are observed; for example, data CRC, 
start bit not found, end bit.notfound, and so on. These errors could be set for any block- 
first block, intermediate block, or last block. On receipt of an error, the software can 
issue a STOP or ABORT command and retry the command for either whole data or 
partial data. 

@ Hardware locked error= Set when the Host Controller cannot load a command issued by 
software. When, software sets the start_cmd bit in the SDMMC_CMD register, the Host 
Controller tries toload the command. If the command buffer is already filled with a 
command, this-error is raised. The software then has to reload the command. 

@ FIFO under-run/overrun error — If the FIFO is full and software tries to write data in the 
FIFO, then an overrun error is set. Conversely, if the FIFO is empty and the software 
tries to read data from the FIFO, an under-run error is set. Before reading or writing 
data in the FIFO, the software should read the fifo_empty or fifo_full bits in the Status 
register. 

@ Data starvation by host timeout — Raised when the Host Controller is waiting for 
software intervention to transfer the data to or from the FIFO, but the software does not 
transfer within the stipulated timeout period. Under this condition and when a read 
transfer is in process, the software should read data from the FIFO and create space for 
further data reception. When a transmit operation is in process, the software should fill 
data in the FIFO in order to start transferring data to the card. 

@ CRC Error on Command - If a CRC error is detected for a command, the CE-ATA device 
does not send a response, and a response timeout is expected from the Host Controller. 
The ATA layer is notified that an MMC transport layer error occurred. 

Notes: During a multiple-block data transfer, if a negative CRC status is received from the device, the data 
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path signals a data CRC error to the BIU by setting the data CRC error bit in the SDMMC_RINTSTS register. 

It then continues further data transmission until all the bytes are transmitted. 

3.6.3 Voltage Switching 

The Host Controller supports SD 3.0 Ultra High Speed (UHS-1) and is capable of voltage 

switching in SD-mode, which can be applied to SD High-Capacity (SDHC) and SD Extended 

Capacity (SDXC) cards. UHS-1 supports only 4-bit mode. 

However, whether the IO voltage of 1.8v supported or not is depended on the SoC design. 

SD 3.0 UHS-1 supports the following transfer speed modes for UHS-50 and/or UHS-104 

cards: 

@ DS - default-speed up to 25MHz, 3.3V signaling 

HS — high-speed up to 50MHz, 3.3V signaling 

SDR12 - SDR up to SDR 25MHz, 1.8V signaling 

SDR25 - SDR up to 50MHz, 1.8V signaling 

SDR50 - SDR up to 100MHz, 1.8V signaling 

@ DDR50 - DDR up to 50MHz, 1.8V signaling 

Voltage selection can be done in only SD mode. The first CMDO selects the bus mode-either 

SD mode or SPI mode. The card must be in SD mode in order for 1.8V signaling,mode to 

apply, during which time the card cannot be switched to SPI mode or 3:3V signaling without 

a power cycle. 

If the System BIOS in an embedded system already knows that it is connected to an SD 3.0 

card, then the driver programs the Controller to initiate ACMD41», The,.software knows from 

the response of ACMD41 whether or not the card supports, voltage switching to 1.8V. 

@ If bit 32 of ACMD41 response is 1'b1: card supports voltage,switching and next 
command-CMD11-invokes voltage switching sequence. After CMD11 is started, the 
software must program the IO voltage selection register based on the soc architecture. 

@ If bit 32 of ACMD41 response is 1'bO: card does not support voltage switching and 
CMD11 should not be started. 

If the card and host controller accept voltage switching, then they support UHS-1 modes of 

data transfer. After the voltage switch to 4.8V, SDR12 is the default speed. 

Since the UHS-1 can be used in only 4-bit mode) the software must start ACMD6 and 

change the card data width to 4-bit mode;,ACMD6 is driven in any of the UHS-1 speeds. If 

the host wants to select the DDR mode of data transfer, then the software must program the 

SDMMC_DDR_REG register in the CSR°space with the appropriate card number. 

To choose from any of the SDR or DDR modes, appropriate values should be programmed in 

the SDMMC_CLKDIV register. 

3.6.3.1 Voltage Switch Operation 

The Voltage Switch operation,must be performed in SD mode only. 
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Power On 
CMDO + t (i ) 


SPI Operation CS Asserted |\q————_—idle State CMDO from all states except (ina) 
Mode (0") (idle) 


If card cannot operate under supplied 
voltage, card does not respond and 
returns to Idle State 


It is mandatory for host compliant 
to Physical Spec version 2.00 
(3) to send CMD8 before ACMD41 


Inactive State 
Card returns busy (*1) or : (ina) 


host omitted voltage range 


Ready State 


(ready) Cards with non-compatible 
No Response ; voltage range 
(non-valid command) (4) 
Must be a MultiMediaCard 
Start MultiMediaCard f 
initialization process | cmoz | Card executes Voltage Switch 
Starting at CMD1 sequence; whether it can be 
: executed is determined in ACMD41 
Identification State 
Card responds 
card_identification_mode with new RCA 
from all states in 
data_transfer_mode Standby State [cus data_transfer_mode 
CMD3 
__ (stby) 
Card responds 


with new RCA 
Fig. 3-11 Voltage Switching Command,Flow Diagram 

The following outlines the steps for the voltage switch programming sequence 

1) Software Driver starts CMDO, which selects the»bus,mode as SD. 

2) After the bus is in SD card mode, CMD8 ‘is started in order to verify if the card is 
compatible with the SD Memory Card Specification, Version 2. 00. CMD8 determines if 
the card is capable of working within the host supply voltage specified in the VHS 
(19:16) field of the CMD; the card supports the current host voltage if a response to 
CMD8 is received. 

3) ACMD 41 is started. The response to this command informs the software if the card 
supports voltage switching ;*bits\38, 36, and 32 are checked by the card argument of 
ACMD41; refer to following, figure. 


47 46 45-40 39 38 37 


36 ~ 
28 27-25 


Host Capacity Support 
0b: SDSC-only Host 
1b: SDHC or SDXC supported 


SCXC Power Control S18R: Switching to 1.8V Request 
Ob: Power saving Ob: Use current signal voltage 
1b: Maximum performance 1b: Switch to 1.8V signal voltage 


Fig. 3-12 ACMD41 Argument 
@ Bit 30 informs the card if host supports SDHC/SDXC or not; this bit should be set to 
1'b1. 
@ Bit 28 can be either 1 or 0. 
@ Bit 24 should be set to 1'b1, indicating that the host is capable of voltage switching; 
refer to following figure. 
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Busy Status 
Ob: On Initialization 
1b: Initialization complete 


Card Capacity Status 
Ob: SDSC 
tb: SCHC or SCXC 


S$18R: Switching to 1.8V Accepted 
Ob: Continues current voltage signalling 
ib: Ready for switching signal voltage 


Fig. 3-13 ACMD41 Response(R3) 
Bit 30 - If set to 1'b1, card supports SDHC/SDXC; if set to 1'bO, card supports only 
SDSC 
Bit 24 - If set to 1'b1, card supports voltage switching and is ready for the switch 
Bit 31 - If set to 1'b1, initialization is over; if set to 1'b0, means initialization. in process 
If the card supports voltage switching, then the software must perform the steps 
discussed for either the “Voltage Switch Normal Scenario” or the “Voltage Switch Error 
Scenario”. 


3.6.3.2 Voltage Switch Normal Scenario 


1) 


2) 
3) 


3) 


(1) Switch to high-power 
mode. Start timer with (5) Switeh off clk 
2ms timer. / (6) Program register 74, 
/ / then start a 5ms timer. 
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' 


ow. If the 2ms timer expires without end_done (CD) interrupt to confirm 
nterrupt (CMD/DAT lines going low), CMD and DAT lines going high before 
do power cycle. Proceed to step (e) the 1ms timer is over. If timer expires 
on interrupt. without interrupt (DMC/DAT lines going 


high), do power cycle. Proceed for 
normal operation on interrupt. 


Fig. 3-14 Voltage Switch Normal Scenario 
The host programs SDMMC_CLKENA—cclk_low_power register—with zero (0) for the 
corresponding card, which makes the host controller move to high-power mode. The 
application should®start a timer with a recommended value of 2ms; this value of 2 ms is 
determined as below: Total cycles required for CMD11 = 48 cycles 
Total cycles,required for RESP R1 = 48 cycles 
Maximum clock delay between MCD11 end to start of RESP1 = 60 cycles 
Total =48+48 + 60 = 160 
Minimum frequency during enumeration is 100 KHz; that is, 10us 
Total time = 160 * 10us = 1600us = 1. 6ms ~ 2ms 
The host issues CMD11 to start the voltage switch sequence. Set bit 28 to 1'b1 in CMD 
when setting CMD11; for more information on setting bits, refer to “Boot Operation”. 
The card returns Ri response; the host controller does not generate cmd_done interrupt 
on receiving R1 response. 
The card drives CMD and DAT [3:0] to low immediately after the response. The host 
controller generates interrupt (VOLT_SWITCH_INT) once the CMD or DAT [3:0] line goes 
low. The application should wait for this interrupt. If the 2ms timer expires without an 
interrupt (CMD/DAT lines going low), do a power cycle. 


Note: Before doing a power cycle, switch off the card clock by programming SDMMC_CLKENA register 
Proceed to step (5) on getting an interrupt (VOLT_SWITCH_INT). 
Note: This interrupt must be cleared once this interrupt is received. Additionally, this interrupt should not be 


Copyright 2022 © Rockchip Electronics Co., Ltd. 632 


RK3588 TRM-Part2 


masked during the voltage switch sequence. 

If the timer expires without interrupt (CMD/DAT lines going low), perform a power cycle. 

Proceed to step (5) on interrupt. 

1) Program the SDMMC_CLKENA register, with 0 for the corresponding card; the host stops 
supplying SDCLK. 

2) Program Voltage register to the required values for the corresponding card. The 
application should start a timer > 5ms. 

3) After the 5ms timer expires, the host voltage regulator is stable. Program 
SDMMC_CLKENA register, with 1 for the corresponding card; the host starts providing 
SDCLK at 1. 8V; this can be at zero time after Voltage register has been programmed. 
When the SDMMC_CLKENA register is programmed, the application should starteanother 
timer > lms. 

4) By detecting SDCLK, the card drives CMD to high at 1. 8V for at least one clock*and then 
stops driving (tri-state); CMD is triggered by the rising edge of SDCLK (SDR timing). 

5) If switching to 1. 8V signaling is completed successfully, the card drives DAT,[3:0] to 
high at 1. 8V for at least one clock and then stops driving (tri-state); DAT [3:0] is 
triggered by the rising edge of SDCLK (SDR timing). DAT[3:0] must be high.within 1ms 
from the start of SDCLK. 

6) The host controller generates a voltage switch interrupt (VOLT_SWITCH_INT) and a 
command done (CD) interrupt once the CMD and DAT[3:0],lines go high. The application 
should wait for this interrupt to confirm CMD and DAT lines.going,high before the 1ms 
timer is done. 

If the timer expires without the voltage switch interrupt (VOLT SWITCH_INT), a power cycle 

should be performed. Program the SDMMC_CLKENA register to.stop the clock for the 

corresponding card number. Wait for the cmd_done (GD) interrupt. Proceed for normal 
operation on interrupt. After the sequence is completed, the host and the card start 
communication in SDR12 timing. 

3.6.3.3 Voltage Switch Error Scenario 


3.3V : 
SDCLK 1.8V 14 
>5ms —————»[__ provide SDCLKatiev |!(4) 


3.3V 

Ai ' (2) 1 1 
CMD CMD11 RESP TaN —jSre- cc oe-- 

' 
—_—-bt—---—----- 

1 

33V 1 1 1 

DAT[3:0] | : ims(max) 1 : 
en eed a ee 


(1) 


Fig. 3-15 Voltage Switch Error Scenario 

1) If the interrupt\(VOLT_SWITCH_INT) does not come, then the 2 ms timer should time 
out and a power cycle should be initiated. 

Note: Before performing a power cycle, switch off the card clock by programming SDMMC_CLKENA register; 

no cmd_done (CD) interrupt is generated. 

Additionally, if the card detects a voltage error at any point in between steps (5) and (7) in 

the card keeps driving DAT[3:0] to low until card power off. 

2) MD can be low or tri-state. 

3) The host controller generates a voltage switch interrupt once the CMD and DAT[3:0] 
lines go high. The application should check for an interrupt to confirm CMD and DAT 
lines going high before the 1 ms timer is done. 

If the 1 ms timer expires without interrupt (VOLT_SWITCH_INT) and cmd_done (CD), a 

power cycle should be performed. Program the SDMMC_CLKENA register to stop SDCLK of 

the corresponding card. Wait for the cmd_done interrupt. Proceed for normal operation on 
interrupt. 

4) If DAT[3:0] is low, the host drives SDCLK to low and then stops supplying the card 

ower. 

ice ae card checks voltages of its own regulator output and host signals to ensure they are less than 2. 

5V. Errors are indicated by (1) and (2). 
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@ If voltage switching is accepted by the card, the default speed is SDR12. 
@ Command Done is given: 
m If voltage switching is properly done, CMD and DAT line goes high. 
m If switching is not complete, the 1ms timer expires, and the card clock is switched 
off. 

Note: No other CMD should be driven before the voltage switching operation is completed and Command 

Done is received. 

@ The application should use CMD6 to check and select the particular function; the 
function appropriate-speed should be selected. 

After the function switches, the application should program the correct value in the CLKDIV 

register, depending on the function chosen. Additionally, if Function 0x4 of the Access mode 

is chosen—that is, DDR50, then the application should also program 1'b1 in DDR_REG»for 
the card number that has been selected for DDR50 mode. 

3.6.4 DDR Operation 

3.6.4.1 4-bit DDR Programming Sequence 

DDR programming should be done only after the voltage switch operation has completed. 

The following outlines the steps for the DDR programming sequence: 

1) Once the voltage switch operation is complete, the user must program voltage selection 
register to the required values for the corresponding card. 

@ To start a card to work in DDR mode, the application must*program a bit of the newly 
defined SDMMC_UHSREG[16] register with a value of 1'b1. 

@ The bit that the user programs depends on which card,is to be accessed in DDR mode. 

2) To move back to SDR mode, a power cycle should be run. onsthe card—putting the card 
in SDR12 mode—and only then should SDMMC_UHSREG[16]be set back to 1'bO for the 
appropriate card. 

3.6.4.2 8-bit DDR Programming Sequence 

The following outlines the steps for the 8-bit DDR"programming sequence: 

1) The cclk_in signal should be twice the speed of the required cclk_out. Thus, if the 
cclk_out signal is required to be 50 MHz, the celk_in signal should be 100 MHz. 

2) The SDMMC_CLKDIV register should always be programmed with a value higher than 
zero (0); that is, a clock divider should always be used for 8-bit DDR mode. 

3) The application must program the SDMMC_UHSREG[16] register (ddr_reg bits) by 
assigning it with a value of 1 for the bit corresponding to the card number; this causes 
the selected card to start working in DDR mode. 

4) Depending on the card number, the SDMMC_CTYPE [16] bits should be set in order to 
make the host work inthe 8-bit mode. 

3.6.4.3 eMMC4.5 DDR START Bit 

The eMMC4.5 changes the START bit definition in the following manner: 

1) Receiver samples thesSTART bit on the rising edge. 

2) On the next_risingyedge after sampling the START bit, the receiver must sample the 
data. 

3) Removes requirement of the START bit and END bit to be high for one full cycle. 

Notes: The‘Host\Controller does not support a START bit duration higher than one clock cycle. START bit 

durations of.one or less than one clock cycle are supported and can be defined at the time of startup by 

programming ‘the EMMC_DDR_REG register. 

3.6.4.4""Reset Command/ Moving From DDR50 to SDR12 

To reset the mode of operation from DDR50 to SDR12, the following sequence of operations 

has to be done by the application: 

1) Issue CMDO. 

2) When CMDO is received, the card changes from DDR50 to SDR12. 

3) Program the SDMMC_CLKDIV register with an appropriate value. 

4) Set ddr_reg to 0. 

Note: The Voltage register should not be programmed to O while switching from DDR50 to SDR12, since the 

card is still operating in 1.8V mode after receiving CMDO. 


3.6.5 H/W Reset Operation 
When the RST_n signal goes low, the card enters a pre-idle state from any state other than 
the inactive state. 
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The following outlines the steps for the H/W reset programming sequence: 

1) Program CMD12 to end any transfer in process. 

2) Wait for DTO, even if no response is sent back by the card. 

3) Set the following resets: 

@ DMA reset-SDMMC_CTRL [2] bit 

@ FIFO reset-SDMMC_CTRL [1] bit 

Note: The above steps are required only if a transfer is in process. 

4) Program the SDMMC_RSTN register with a value of 0; this can be done at any time 
when the card is connected to the controller. This programming asserts the RST_n signal 
and resets the card. 

5) Wait for minimum of 1 us or cclk_in period, whichever is greater 

6) After a minimum of 1 us, the application should program a value of 0 into the 
SDMMC_RSTN register. This de-asserts the RST_n signal and takes the card out*of reset. 

7) The application can program a new CMD only after a minimum of 200 us after the de- 
assertion of the RST_n signal, as per the MMC 4.41 standard. 

Note: For backward compatibility, the RST_n signal is temporarily disabled in the card by default, The host 

may need to set the signal as either permanently enabled or permanently disabled before it.uses the card. 

3.6.6 FBE Scenarios 

An FBE occurs due to an AHB error response on the AHB bus. This issa system error, so the 

software driver should not perform any further programming to the Host. The only recovery 

mechanism from such scenarios is to do one of the following: 

@ Issue a hard reset by asserting the reset_n signal 

@ Do a program controller reset by writing to the SDMMCGxCTRL[O] bit 

3.6.6.1 FIFO Overflow and Underflow 

During normal data transfer conditions, FIFO overflowsand underflow will not occur. However 

if there is a programming error, then FIFO overflow/underflow can result. For example, 

consider the following scenarios. 

@ For transmit: PBL=4, Tx watermark = 1. For theyabove programming values, if the FIFO 
has only one location empty, it issues a dmayreq to IDMAC FSM. Due to PBL value=4, 
the IDMAC FSM performs 4 pushes into the FIFO. This will result in a FIFO overflow 
interrupt. 

@ For receive: PBL=4, Rx watermark = 1. For the above programming values, if the FIFO 
has only one location filled, it issues a dma_req to IDMAC FSM. Due to PBL value=4, the 
IDMAC FSM performs 4 pops to,the FIFO. This will result in a FIFO underflow interrupt. 

The driver should ensure that the,number of bytes to be transferred as indicated in the 

descriptor should be a multiple of 4bytes with respect to H_DATA_WIDTH=32. For example, 

if the SDMMC_BYTCNT=13, the number of bytes indicated in the descriptor should be 16 for 

H_DATA_WIDTH=32. 

3.6.6.2 Programming of PBL and Watermark Levels 

The DMAC performs data transfers depending on the programmed PBL and threshold values. 

Table 3-14 PBL and Watermark Levels 


PBL (Number of transfers) Tx/Rx Watermark Value 

1 Greater than or equal to 1 

4 Greater than or equal to 4 

8 Greater than or equal to 8 

16 Greater than or equal to 16 

32 Greater than or equal to 32 

64 Greater than or equal to 64 

128 Greater than or equal to 128 

256 Greater than or equal to 256 


3.6.7 Variable Delay Usage 

The delay time of every element is in the range of 36ps~68ps, varying with different voltage 
and temperature. 

The control signals for variable delay element usage are shown as follows. 
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3.6.7.1 SDMMC Variable Delay Usage 
Table 3-15 Configuration for SDMMC Variable Delay Usage 


Signal Name Source Default Description 
Enable initialization for clock 
source. 
1’b0: Disable 

init_state CRU_SDMMC_CONO[0] 0 1’b1: Enable 


When init_state=1, the host clocks 
including drive clock and sample 
clock are inactive. 


Phase selection for drive clock. 
2'h0O: O-degree 

2'h1: 90-degree 

2'h2: 180-degree 

2'h3: 270-degree 

It can be modified when 
init_state=1 and should’ be stable 
when init_state=0. 


drv_degree[1: 


0] CRU_SDMMC_CONO[2:1] 2 


Delay element»number 
configuration for drive clock. 

0 It cansbe modified when 
init_state=? and should be stable 
when, init state=0. 


drv_delaynum | CRU_SDMMC_CONO[10:3 
[7:0] ] 


Selection for drive clock: 

1’bO: Select clock delayed by 
phase shift 

1’b1: Select clock delayed by 
phase shift and delay line 

It can be modified when 
init_state=1 and should be stable 
when init_state=0. 


drv_sel CRU_SDMMC_CONO[11] 0 


Phase selection for sample clock. 
2’h0: O-degree 

2’h1: 90-degree 

2'h2: 180-degree 

2'h3: 270-degree 

It can be modified when 
init_state=1 and should be stable 
when init_state=O. 


sample_degre 


e[1:0] CRU_SDMMC.CON1[2:1] 0 


Delay element number 
configuration for sample clock. 

0 It can be modified when 
init_state=1 and should be stable 
when init_state=0. 


sample_delay. | CRU_SDMMC_CON1[10:3 
num[7:0] ] 


Selection for sample clock: 

1’b0O: Select clock delayed by 
phase shift 

1’b1: Select clock delayed by 
phase shift and delay line 

It can be modified when 
init_state=1 and should be stable 
when init_state=0. 


sample_sel CRU_SDMMC_CON1[11] 0 


3.6.7.2 SDIO Variable Delay Usage 
Table 3-16 Configuration for SDIO Variable Delay Usage 


Signal Name Source Default Description 


init_state CRU_SDIO_CONO[0] 0 Enable initialization for clock 
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Signal Name 


Source 


Default 


Description 


source. 

1’b0: Disable 

1’b1: Enable 

When init_state=1, the host 
clocks including drive clock and 
sample clock are inactive. 


drv_degree[1:0 
] 


CRU_SDIO_CONO[2:1] 


Phase selection for drive clock. 
2'h0: O-degree 

2’h1: 90-degree 

2'h2: 180-degree 

2'h3: 270-degree 

It can be modified when 
init_state=1 and should be stable 
when init_state=0. 


drv_delaynum 
[7:0] 


CRU_SDIO_CONO[10:3] 


Delay element number 
configuration for driverclock. 

It can be modified when 
init_state=1 andyshould be stable 
whenpinit_state=0. 


drv_sel 


CRU_SDIO_CONO[11] 


Selection for drive clock: 

1’b0:, Select clock delayed by 
phase shift 

1’b1:)Select clock delayed by 
phase shift and delay line 

It can be modified when 
init_state=1 and should be stable 
when init_state=0. 


sample_degree 
[1:0] 


CRU_SDIO_CON1[2:;1] 


Phase selection for sample clock. 
2’h0: O-degree 

2’h1: 90-degree 

2'h2: 180-degree 

2'h3: 270-degree 

It can be modified when 
init_state=1 and should be stable 
when init_state=0. 


sample_delaynu 
m[7:0] 


CRU_SDIO_CON1[10:3] 


Delay element number 
configuration for sample clock. 

It can be modified when 
init_state=1 and should be stable 
when init_state=0. 


samplensel 


CRU_SDIO_CON1[11] 


Selection for sample clock: 

1’b0: Select clock delayed by 
phase shift 

1’b1: Select clock delayed by 
phase shift and delay line 

It can be modified when 
init_state=1 and should be stable 
when init_state=0. 


The following outlines the steps for clock generation sequence: 


1) Assert init_state to soft reset the CLKGEN. 


2) Configure drv_degree/sample_degree. 

3) If fine adjustment required, delay line can be used by configuring 
drv_delaynum/sample_delaynum and drv_sel/sample_sel. 

4) Dis-assert init_state to start CLKGEN. 

3.6.8 Variable Delay Tuning 

Tuning is defined by SD and MMC cards to determine the correct sampling point required for 
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the host, especially for the speed modes SDR104 and HS200 where the output delays from 

the cards can be up to 2 UI. Tuning is required for other speed modes-such as DDR50-even 

though the output delay from the card is less than one cycle. 

Command for tuning is different for different cards. 

@ SD Memory Card: 
m™ cCMD19 - SD card for SDR50 and SDR104 speed modes. Tuning data is defined by 

card specifications. 
m™ CMD6 - SD card for speed modes not supporting CMD19. Tuning data is the 64byte 
SD status. 

@ Multimedia Card: 

m™ CMD21 - MMC card for HS200 speed mode. Tuning data is defined by card 
specifications. 

m™ CMD8 - MMC card for speed modes not supporting CMD21. Tuning data isy512 byte 
ExtCSD data. 

The following is the procedure for variable delay tuning: 

1) Seta phase shift of O-degree on cclk_in_sample. 

2) Send the Tuning command to the card; the card in turn sends an Risresponse on the 
CMD line and tuning data on the DAT line. 

3) If the host sees any of the errors—start bit error, data crc errorend bit error, data read 
time-out, response CRC error, response error—then the sampling point is incorrect. 

4) Send CMD12 to bring the host controller state machines tosidle. 

@ The card may treat CMD12 as an invalid command. because the card has successfully 
sent the tuning data, and it cannot send a response) 

@ The host controller may generate a response time-out interrupt that must be cleared 
by software. 

5) Repeat steps 2) to 4) by increasing the phase shift value or delay element number on 
cclk_in_sample until the correct sampling point.is received such that the host does not 
see any of the errors. 

6) Mark this phase shift value as the starting point of the sampling window. 

7) Repeat steps 2 to 4 by increasing the phase’ shift value or delay element number on 
cclk_in_sample until the host sees the errors starting to come again or the phase shift 
value reaches 360-degree. 

8) Mark the last successful phase’ shift, value as the ending point of the sampling window. 

A window is established where the tuning block is matched. For example, for a scenario 

where the tuning block is received.correctly for a phase shift window of 90-degree and 180- 

degree, then an appropriate sampling point is established as 135-degree. Once a sampling 

point is established, no errors should be visible in the tuning block. 

3.6.9 Card Detection Method 

There are manyemethodssfor SDMMC/SDIO device detection. 

@ Methodi: Using SBMMC_CDETECT register, which is value on card_detect_n input port. 
0 represents presence of card. This method is available only for SDMMC/SDIO. 

@ Method2: Usingcard detection unit in Host Controller, outputting host interrupt. The 
card detection unit looks for any changes in the card-detect signals for card insertion or 
card removal. It filters out the debounces associated with mechanical insertion or 
removal, and generates one interrupt to the host. You can program the debounce filter 
value in SDMMC_DEBNCE [23:0]. Following figure illustrates the timing for card-detect 
signals. This method is available only for SDMMC/SDIO. 
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debounces debounces 
card _detect_n - > | - > 
Debounces Counter: 
Debounces Counter: SDMMC_DEBNCE [23:0] 
SDMMC_DE 


ils [23:0] | 


card detect _int_ trig 


card detect _int clear 


card detect int | 


Fig. 3-16 Card Detection Method 2 
@ Method3: Using general card detection unit, outputting detect_dual_edge_int connecting 
to IRQ[308]. Similar to Method2, except that the debounce time is configurable by 
PMU1_GRF_SD_DETECT_CNT; and the insertion/removal detection interrupt can be 
enabled or cleared respectively. 
The detailed register information is: 
Table 3-17 Register for SDMMC Card Detection Method 3 


Signal Name Source Default Description 

Enable SDMMC detect pin rising 
sd_detectn_rise_ed | PMU1_GRF_SD_DET 0 edge interrupt. 
ge_irq_en ECT_CON[0] 1'b0: Disable 

1"b1: Enable 

0 Enable SDMMC detect pin falling 

sd_detect_fall_edge | PMU1_GRF_SD_DET edge interrupt. 
_detect_en ECT_CON[1] 1'bO: Disable 

1'b1: Enable 

SDMMC detect pin rising edge 
sd_detect_rising_ed | PMU1_GRF_SD_DET 0 status. 
ge_dectect_status ECT_STS[0O] 1'bO: Inactive 

1'b1: Active 

SDMMC detect pin falling edge 
sd_detect_fall_edge | PMU1_GRF «SD, DET 0 status. 
_detect_status ECT_StS[1] 1'bO: Inactive 

1'b1: Active 

Enable clear for SDMMC detect pin 
sd_detect_rising_ed | PMU1_GRF_SD_DET 0 rising edge interrupt. 
ge_dectect_clr ECT_CkLR[0] 1'bO: Disable 

1'b1: Enable 

Enable clear for SDMMC detect pin 
sd_detect_fallszedge |} PMU1_GRF_SD_DET 0 falling edge interrupt. 
_detect_clr ECT_CLR[1] 1'bO: Disable 

1'b1: Enable 


3.6.10 SDMMC IOMUX With JTAG 

The GPIO4d2/GPIO4d3 for sdmmc_cdata2/sdmmc_cdata3 is shared with jtag_tck/jtag_tms. 

The condition of usage for SDMMC or JTAG usage is as follows. 

@ If SYS _GRF_SOC_CON6[14] is equal to 1 and SD/MMC card is not detected within 
detection time(defined in SYS_GRF_SOC_CON11, in the unit of XIN24M clock), the 
GPIOs are used for JTAG. 

@ Otherwise, the GPIOs’ usage is defined by IOMUX configuration. 
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Chapter 4 eMMC Host Controller 


4.1 Overview 
The eMMC Host Controller is highly programmable, and provides high performance with AXI 
as the bus interface for data transfer (master interface) and AHB as its slave interface. 
It supports following features: 
@ Supports SD-HCI Host version 4 mode or less 
™ Supports same SD-HCI register set for eMMC transfers 
m™ Supports Command Queuing Engine (CQE) and compliant with eMMC CQ HCI 
™ Supports the following data transfer types: CPU, SDMA, AMDM2, ADMA3 
@ Supports eMMC protocols including eMMC 5.1 
m™ Supports Auto-tuning 
™ Supports 4-bit/8-bit interface 
™ Supports legacy, High Speed SDR, High Speed DDR, HS200, and HS400 speed 
modes 
™ Supports boot operation and alternative boot operation 
@ AHB Slave Interface: 
™ Supports 32-bit data width and address width 
@ AXI Master Interface: 
™ Supports 32-bit address width and 64-bit data width 
@ Phase adjustment: 
m™ Supports phase auto adjustment for transmit clock, sample.clock and data strobe, 
command output. 


4.2 Block Diagram 


The Host Controller consists of the following main functional, blocks. 


AXI Master 


eMMC Device > 


Fig.4-1 EMMC Host Control Block Diagram 

4.3 Function Description 
4.3.1 The AXI Master Bus Interface Unit 
This Master Bus Interface Unit implements the logic to transfer data on the AMBA Extensible 
Interface Bus (AXI) bus. The AXI interface transfers data to and from the system memory 
through the AXI master bus interface, respectively. 
4.3.2 The*AHB:Slave Bus Interface Unit 
The AHB Slave bus interface module implements the logic to primarily access the host 
registers byausing an external AMBA high-performance (AHB) bus. 
4.3.3 Host Controller Registers 
The host controller register unit comprises of the standard SD host controller registers as 
specified in the SD Specifications Part A2 SD Host Controller Standard Specification Version 
4.20a. It also includes Command Queuing registers compliance to JEDEC eMMC 5.1 HCI 
specification. 
4.3.4 DMA Engine 
The DMA Engine unit handles data transfer between the host and system memory. 
@ Support SDMA/ADMA2/ADMA3 modes 
@ Fetch the descriptor and data 
@ The same DMA engine is used to interleave data transfer and descriptor fetch. This 

enables new task descriptor fetches (for CMD44 and CMD45) while DMA is moving data 

during task execution (for CMD46 and CMD47). 
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@ The AXI transaction ID 0 is used for moving data and AXI transaction ID 1 is used to 
fetch task descriptors. 

@ Pre-fetch data for back-to-back eMMC write commands 

@ Write back the received data packets to the system memory 

4.3.5 SRAM Controller 

The SRAM controller interfaces the packet buffer of the host and the transaction controller 

units. The SRAM is a single clock single-port RAM synchronous to the core base clock. The 

width is 64-bit, the depth is 288-location. 

4.3.6 Command Queuing Engine 

This module implements command queuing and includes the following: 

@ Task scheduler with the ability to prioritize execution of tasks 

Control logic for descriptor fetch 

Control and sequence task submission and execution 

Status polling 

Timers and counter dedicated for CQE operation 

@ Interrupt coalescing logic 

4.3.7 Transfer Level Unit 

The TLU manages the command/response and data flow for communication with memory 

cards. 

4.3.8 Clock Adjustment Unit 

The clock adjustment unit (CAU) will detect the clock period and get the delay precision, 

adjust the clock phase base on the dedicate delay elements#Also, you can program the 

register to set the delay precision. The flowing signals supports adjustment: transmit clock, 

sample clock and data strobe, command output. 


4.4 Register Description 
Reset Pane 
size| Value Description 


4.4.1 Registers Summary 

E 
E 
E 
E iw {0x00000000 [Argument Register 

E 
IEMMC_CMD sg | 
IEMMC_RESP23_ fi 
E 

E 

E 

E 

E B | 

E B | 

E iB | 


MMC_BLOCKSIZE 0x0004 
MMC_BLOCKCOUNT 0x0006 
MMC_ARGUMENT 0x0008 


MMC_XFER_ MODE 0x000C 


MMC _SDMASA 0x0000 


[EMMC_RESP67 & F_ 
EMMCTOUT CTRL —__—|0x002E__[B__|0x00000000 [Timeout Control Register 
EMMC_SW RST _—*(|0x002F__|B__|0x00000000 |Software Reset Register 


aoe NORMAL_INT_STA |9,.9030 Hw |ox00000000 Normal Interrupt Status Register 


EMMC_ ERROR _INT STAT [0x0032 _|HW |0x00000000 |Error Interrupt Status Register 


EMMC NORMAL INT STA Normal Interrupt Status Enable 
EMMC_ERROR INT STAT |) 0436 Hw |ox00000000 Error Interrupt Status Enable 
EN Register 

EMMC NORMAL INT SIG Normal Interrupt Signal Ena 


ble 
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MMC_ BUF DATA 0x0020 
MMC_PSTATE 0x0024 
MMC_HOST»CTRL1 0x0028 


MMC_RESP45 0x0018 0x00000000 |Response Register 4/5 


RK3588 TRM-Part2 


Reset — 
offset |size| Ystue | Description 
EMMC ERROR INT SIGN 0x003A Hw |ox00000000 ee Signal Enable 


EMMC_AUTOQ_CMD_STAT 


EMMC_HOST_ CTRL2 


EMMC_CAPABILITIES1 
EMMC_CAPABILITIES2 
EMMC_ FORCE AUTO CM Force Event Register for Auto CMD 


Ox0050 Hw |ox00000000 Error Status Register 

EMMC FORC ERR _ INT S Force Event Register for Error 
ODOR e Hw |oxo0000000 Interrupt Status Register. 

EMMC_ADMA ERR STAT [0x0054 |B _|0x00000000 |ADMA Error Status Register 

EMMC_ADMA_SA 0x0058__[W_ |0x00000000 |ADMA System Address Register 


EMMC_PRESET_INIT 0x0060 Hw |ox00000000 oe for g@tiallagtion 


EMMC PRESET DS 0x0062 Hw |ox00000000 irae Gr Sefault Speed 


EMMC_PRESET_HS 0x0064 Hw |ox00000000 Rone for'High Speed 


EMMC_ PRESET SDR25__| 
JEMMC_PRESET SDRSO _| 


ADMA3 Integrated Descriptor 
EMMC_ADMA_ID 0x0078 w _|oxo6000000 nddress Register 
Seer OXOURG Hw |ox00000000 Slot Interrupt Status Register 
Se es OxOOFE Hw [6x00001005 Host Controller Version Register 
S Command Queuing Version 
EMMC CQVER , 
EMMC_CQCAP ox0184 Ww |oxoo000000 See ee cee 
EMMC_CQCFG 0x0188 w_ |ox00000000 earners ae eres 
egister 
EMMC_CQCTRL 0x018C w_ oxoo000000 Sees 
Command Queuing Interrupt 
Command Queuing Interrupt 
EMMG. CQISE 0x0194 w_ Joxoo000000 Statue Enable Redicter 
Command Queuing Interrupt 
EMMC_ COISGE ; 
EMMG COQISGE 0x0198 w_ |oxo0000000 Signal Enable Register 
Command Queuing Interrupt 
EMMC_CQIC 0x019C w_ |oxo0000000 Conlnecina: Reaister 


Command Queuing Task 
EMMC_CQTDLBA 0x01A0 W_ |0x00000000 |Descriptor List Base Address 
Register 
EMMC_COQTDBR 0x01A8 w_ |oxoo000000 Ne le as aaatel ta 
Command Queuing Task Clear 
EMMC_CQTCN 0x01AC w_ |oxo0000000 Notification Register 
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Reset oe 

| Name | Offset [size Value pee 
EMMC_CQDQS 0x01B0 w_ |oxoo000000 Command Queuing Device Queue 

Status Register 

Command Queuing Device 
EMMC_CODPT 0x01B4 w_ Joxoo000000 Baia Renee 
EMMC_COTCLR 0x01B8 w_ Joxoo000000 ee Queuing Task Clear 

Command Queuing Send Status 
EMMC_COSSC1 0x01C0 w_ |oxo0011000 Saeed eee 
EMMC_CQSSC2 oxoica lw Joxooo000000 |COMMand Queuing Send Status 

Configuration 2 Register 


Command Queuing. Command 
EMMC_CQCRDCT 0x01C8 W_ |0x00000000 |Response For Direct Command 

Register 

Command Queuing,Command 
EMMC_CQRMEM 0x01D0 W_ _|OxFDF9A080 |Response Mode Error Mask 

Register 


x00000000 
10x00000000 | 
10x00000000 | 


x00000000 |Tuning Control Register 
0x00000000 |Tuning Status Register 
0x00000000 |DLL Global Control Register 


DLL Control Register For Receive 
0x00000000 DLL Control Register For Transmit 
Clock 
oxoo000000 |PLL Control Register For Strobe 
Input 
DLL Control Register For 


0x00000000 |DLL Status Register 0 
EMMC_ DLL STATUS1 0x0844 W_ _{Ox00000000 |DLL Status Register 1 


Notes?Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
4.4.2 Detail Register Description 

EMMC SDMASA 

Address: Operational Base + offset (Ox0000) 
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| Bit |Attr| Reset Value, 


Po CC‘éiescription 
BLOCKCNT_SDMASA 
32-bit Block Count (SDMA System Address). 
1. SDMA System Address (Host Version 4 Enable = 0): This 
register contains the system memory address for an SDMA 
transfer in the 32-bit addressing mode. When the Host Controller 
stops an SDMA transfer, this register points to the system 
address of the next contiguous data position. It can be accessed 
only if no transaction is executing. Reading this register during 
data transfers may return an invalid value. 
2. 32-bit Block Count (Host Version 4 Enable = 1): From ‘the Host 
Controller Version 4.10 specification, this register is redefined as 
32-bit Block Count. The Host Controller decrements the block 
count of this register for every block transfer and the data 
transfer stops when the count reaches zero. This register’must be 
accessed when no transaction is executing. Reading this'register 
during data transfers may return invalid value. 
Values: 

3120) [RW /0x00000000: | 32'hEFFFFFEF? 1. Block 
32'h00000002: 2 Blocks 
32'h00000001: 1 Block 
32'h00000000: Stop Count 
Note: 
a. For Host Version 4 Enableéy= 0);,the Host driver does not 
program the system address in»this register while operating in 
ADMA mode. The system, address must be programmed in the 
ADMA System Address register. 
b. For Host Version 4 Enable = 0, the Host driver programs a 
non-zero 32-bit block count value in this register when Auto 
CMD23 is enabled.for non-DMA and ADMA modes. Auto CMD23 
cannot be.used with SDMA. 
c. This,register must be programmed with a non-zero value for 
datastransfer if the 32-bit Block count register is used instead of 
the. 16-bit Block count register. 


EMMC BLOCKSIZE 

Address: Operational Base +, offset (0Ox0004 

| Bit |Attr/ResetValue// —“‘SW; Céescription — 
15 [RO |OxO. fem [reserved i t—“‘“O;ONOCSCSCSC‘(‘“’YNYN’N§#WNWSO 


SDMA_BUF_BDARY 
SDMA Buffer Boundary. 
These bits specify the size of contiguous buffer in system 
memory. The SDMA transfer waits at every boundary specified by 
these fields and the Host Controller generates the DMA interrupt 
to request the Host Driver to update the SDMA System Address 
register. 
Values: 
EDS RW: |Ox8 3'hO: 4K bytes SDMA Buffer Boundary 
3'h1: 8K bytes SDMA Buffer Boundary 
3'h2: 16K bytes SDMA Buffer Boundary 
3'h3: 32K bytes SDMA Buffer Boundary 
3'h4: 64K bytes SDMA Buffer Boundary 
3'h5: 128K bytes SDMA Buffer Boundary 
3'h6: 256K bytes SDMA Buffer Boundary 
3'h7: 512K bytes SDMA Buffer Boundary 
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| Bit |Attr|ResetValue| Ci eecription 


XFER_BLOCK_SIZE 
Transfer Block Size. 
These bits specify the block size of data transfers. In case of 
memory, it is set to 512 bytes. It can be accessed only if no 
transaction is executing. Read operations during transfers may 
return an invalid value, and write operations are ignored. 
Values: 
12'h1: 1 byte 
; 12'h2: 2 bytes 

11:0 |RW |0x000 12'h3: 3 bytes 
12'h1FF: 511 byte 
12'h200: 512 bytes 
12'h800: 2048 bytes 
Note: 
This register must be programmed with a non-zero value for data 
transfer. 


EMMC BLOCKCOUNT 
Address: Operational Base + offset (0x0006) 


| Bit |Attr| Reset Value 


BLOCK_CNT 
16-bit Block Count. 
If the Host Version 4 Enable bitis set 0 or the 16-bit Block Count 
register is set to non-zero, the 16-bit Block Count register is 
selected. 
If the Host Version 4 Enable bit is set 1 and the 16-bit Block 
Count register is set to zero, the 32-bit Block Count register is 
selected. 
Values: 

boeO: RW | OxOOR0 16'hO:«Stop Count 
16'hd: 1 Block 
16'h2: 2 Blocks 
I16‘HFFFF: 65535 Blocks 
Note: 
For Host Version 4 Enable = O, this register must be set to 0 
before programming the 32-bit block count register when Auto 
CMD23 is enabled for non-DMA and ADMA modes. 


EMMC_ARGUMENT 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value, 


Po eseription 
ARGUMENT 
. Command Argument. 
eas) | RW: Ox00000000 These bits specify the SD/eMMC command argument that is 
specified in bits 39-8 of the Command format. 


EMMC XFER MODE 

Address: Operational Base + offset (Ox000C) 

| Bit |Attr|ResetValue| CC‘ Scriptom 
(15:9 [RO [0x00 si reserved 
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| Bit |Attr| Reset Value, 


PoCiescription 

RESP_INT_DISABLE 

Response Interrupt Disable. 

The Host Controller supports response check function to avoid 

overhead of response error check by the Host driver. Response 

types of only R1 and R5 can be checked by the Controller. 

If Host Driver checks the response error, set this bit to 0 and wait 

for Command Complete Interrupt and then check the response 

register. 

If the Host Controller checks the response error, set this bit to 1 
RW {0x0 and set the Response Error Check Enable bit to 1. The Command 

Complete Interrupt is disabled by this bit regardless of the 

Command Complete Signal Enable. 

Note: 

During tuning (when the Execute Tuning bit in thesHost Control2 

register is set), the Command Complete Interruptyis not 

generated irrespective of the Response Interrupt,Disable setting. 

Values: 

1'b0O: Response Interrupt is enabled 

1'b1: Response Interrupt is disabled 


RESP_ERR_CHK_ENABLE 

Response Error Check Enable. 

The Host Controller supports responsercheck function to avoid 

overhead of response error check by Host driver. 

Response types of only Riyand R5 can be checked by the 

Controller. If the Host Controller checks the response error, set 

this bit to 1 and set Response Interrupt Disable to 1. If an error is 
7 Rw loxo detected, the Response Error interrupt is generated in the Error 

Interrupt Status register 

Note: 

a. Response errormcheck must not be enabled for any response 

type other.than Ri and R5. 

b. Response check must not be enabled for the tuning command. 

Values: 

1'bO: Response Error Check is disabled 

1'b1:,Response Error Check is enabled 


RESP_TYPE 

Response Type R1/R5. 

This bit selects either R1 or R5 as a response type when the 

RW /|0x0 Response Error Check is selected. 

Values: 

1'bO: R1 

1'b1: R5 

MULTI_BLK_SEL 

Multi/Single Block Select. 

This bit is set when issuing multiple-block transfer commands 
5 Rw loxo using the DAT line. If this bit is set to 0, it is not necessary to set 

the Block Count register. 

Values: 

1'b0O: Single Block 

1'b1: Multiple Block 


Copyright 2022 © Rockchip Electronics Co., Ltd. 646 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eecription 


DATA_XFER_DIR 

Data Transfer Direction Select. 

This bit defines the direction of DAT line data transfers. This bit is 

set to 1 by the Host Driver to transfer data from the SD/eMMC 
4 RW |0x0 card to the Host Controller and it is set to O for all other 

commands. 

Values: 

1'bO: Write (Host to Card) 

1'b1: Read (Card to Host) 

AUTO_CMD_ENABLE 

Auto Command Enable. 

This field determines use of Auto Command functions. 

Values: 
Bre RW OKO 2'hO: Auto Command Disabled 

2'h1: Auto CMD12 Enable 

2'h2: Auto CMD23 Enable 

2'h3: Auto CMD Auto Select 


BLOCK_COUNT_ENABLE 
Block Count Enable. 
This bit is used to enable the Block,Count register, which is 
relevant for multiple block transfers. If this bit is set to 0, the 
1 Rw loxo Block Count register is disabled, whichis useful in executing an 
infinite transfer. The Host Driver must set this bit to O when 
ADMA is used. 
Values: 
1'bO: Disable 
1'b1: Enable 
DMA_ENABLE 
DMA Enable. 
This bit enables the DMA functionality. If this bit is set to 1, a 
DMA operation begins when the Host Driver writes to the 
RW {0x0 Command register. You can select one of the DMA modes by 
using,DMA Select in the Host Control 1 register. 
Values: 
1'bO:\No data transfer or Non-DMA data transfer 
1'bi: DMA Data transfer 


EMMC_CMD 

Address: Operational*Base + offset (OxOOOE 

| Bit [Attr|ResetValue| ss —“‘SW#éS scription — 
[15:14[RO_|OxO0, J [reserved —“‘“‘;é‘S;SOS™COOOCidC 


CMD_INDEX 
y Command Index. 
EO EN oe These bits are set to the command number that is specified in 
bits 45-40 of the command format. 
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| Bit |Attr|ResetValue| Ci@eescription 


CMD_TYPE 

Command Type. 

These bits indicate the command type. 

Note: 

While issuing Abort CMD using CMD12/CMD52 or reset CMD using 
7:6 |RW {0x0 CMDO/CMD52, CMD_TYPE field shall be set to 0x3. 

Values: 

2'h0O: Normal 

2'h1: Suspend 

2'h2: Resume 

2'h3: Abort 

DATA_PRESENT_SEL 

Data Present Select. 

This bit is set to 1 to indicate that data is present and that the 

data is transferred using the DAT line. This bit is set to 0 in the 

following instances: 
5 Rw loxo a. Command using the CMD line 

b. Command with no data transfer but using busy signal on the 

DAT[O] line 

c. Resume Command 

Values: 

1'bO: No Data Present 

1'b1: Data Present 


CMD_IDX_CHK_ENABLE 
Command Index Check Enable. 
This bit enables the Host.Controller to check the index field in the 
response to verify if it has the same value as the command index. 
If the value is/not the same, it is reported as a Command Index 
error. 
Note: 

= BOE? a. Index.check enable must be set to 0 for the command with no 
response, R2 response, R3 response and R4 response. 
b. For the. tuning command, this bit must always be set to enable 
the,index check. 
Values: 
I'bO: Disable 
1'b1: Enable 
CMD_CRC_CHK_ENABLE 
Command CRC Check Enable. 
This bit enables the Host Controller to check the CRC field in the 
response. If an error is detected, it is reported as a Command 
CRC error. 
Note: 

3 RW /0x0 a. CRC check enable must be set to O for the command with no 
response, R3 response, and R4 response. 
b. For the tuning command, this bit must always be set to 1 to 
enable the CRC check. 
Values: 
1'bO: Disable 
1'b1: Enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 648 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| ss Ci@eescription 


SUB_CMD_FLAG 

Sub Command Flag. 

This bit distinguishes between a main command and a sub 
2 RW {0x0 command. 

Values: 

1'b0: Main Command 

1'b1: Sub Command 


RESP_TYPE_SELECT 
Response Type Select. 
This bit indicates the type of response expected from the card. 
Values: 
£20 «BY | OXx0 2'hO: No Response 
2'h1: Response length 136 
2'h2: Response length 48 
2'h3: Response length 48, check Busy after response. 


EMMC RESPO1 
Address: Operational Base + offset (0x0010 


| Bit_|Attr| Reset Value 


RESPO1 
Command Response. 
31:0 0x00000000 lees bits reflect 39-8 bits of SD/eMMC Response Field. 
For Auto CMD, the 32-bit response (bits 39-8 of the Response 
Field) is updated in the RESP67 register. 


EMMC RESP23 
Address: Operational Base + offset (0x0014 


| Bit_|Attr| Reset Value 


RESP23 
31:0 Ox00000000 |Command Response. 
These bits reflect 71-40 bits of the SD/eMMC Response Field. 


EMMC RESP45 
Address: Operational Base + offset 2, a oe 


| Bit |Attr| Reset Value, 


ae Spag —————Bsserietion. ______ 
31:0 }WO |Ox00000000 |Command Response. 
These bits reflect 103-72 bits of the Response Field. 


EMMC RESP67 
Address: Operational Base + offset (0x001C) 


| Bit |Attr) Reset Value 


RESP67 
Command Response 
31:0 Ox00000000 |These bits reflect bits 135-104 of SD/EMMC Response Field. 
For Auto CMD, this register also reflects the 32-bit response (bits 
39-8 of the Response Field). 


EMMC BUF DATA 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value 


BUF_DATA 
31:0 |RW |Ox00000000 |Buffer Data. 
These bits enable access to the Host Controller packet buffer. 
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EMMC_PSTATE 
Address: Operational Base + offset (0x0024) 


| Bit [Attr/ResetValue| Ci ecription 
SUB_CMD_STAT 
Sub Command Status. 
This bit is used to distinguish between a main command and a 
sub command status. 


1'b0: Main Command Status 

1'b1: Sub Command Status 

CMD_ISSUE_ERR 

Command Not Issued by Error. 

This bit is set if a command cannot be issued aftersetting the 
command register due to an error except the Auto,\CMD12 error. 
Values: 

1'bO: No error for issuing a command 

1'b1: Command cannot be issued 


CMD_LINE_LVL 

Command-Line Signal Level. 

This bit is used to check the CMD line level to recover from errors 
and for debugging. 

DAT_3_0 

DAT[3:0] Line Signal Level. 

This bit is used to check ‘the »DAT line level to recover from errors 
and for debugging. 


WR_PROTECT_SW_LVL 


Write Protect Switch Pin Level. 

This bit is supported only for memory and combo cards. 
Values: 

1'bO: Write protected 

1'b1:)Writersenabled 

GARD _DETECT_PIN_LEVEL 

Card Detect Pin Level. 

Values: 

1'bO: No card present 

1'bi: Card Present 

CARD_STABLE 

Card Stable. 

This bit indicates the stability of the Card Detect Pin Level. A card 
is not detected if this bit is set to 1 and the value of the 
CARD_INSERTED bit is O. 

Values: 

1'b0O: Reset or Debouncing 

1'bi: No Card or Inserted 

CARD_INSERTED 

Card Inserted. 

This bit indicates whether a card has been inserted. The Host 
Controller debounces this signal so that Host Driver need not wait 
for it to stabilize. 

Values: 

1'bO: Reset, Debouncing, or No card 

1'bi: Card Inserted 


15:12)RO_ |Oxo reserved 
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| Bit |Attr[ResetValue| —— s—“‘SS CD eScription =— Cid 
BUF_RD_ENABLE 
Buffer Read Enable. 
This bit is used for non-DMA transfers. This bit is set if valid data 
exists in the Host buffer. 
Values: 
1'bO: Read disable 
1'bi: Read enable 
BUF_WR_ENABLE 
Buffer Write Enable. 
This bit is used for non-DMA transfers. This bit is set if space is 
available for writing data. 
Values: 
1'bO: Write disable 
1'b1i: Write enable 
RD_XFER_ACTIVE 
Read Transfer Active. 
This bit indicates whether a read transfer is active for SD/eMMC 
mode. 
Values: 
1'bO: No valid data 
1'b1: Transferring data 
WR_XFER_ACTIVE 
Write Transfer Active. 
This status indicates whetherma write transfer is active for 


SD/eMMC mode. 
Values: 

1'bO: No valid data 
1'bi: Transferring data 


DAT_7_4 

DAT[7:4] Line Signal Level. 

This bit iseused to check the DAT line level to recover from errors 
and for debugging. 

RE_TUNE REQ 

Re=Tuning Request. 

Host Controller does not generate retuning request. The software 
must maintain the Retuning timer. 

DAT_LINE_ACTIVE 

DAT Line Active (SD/eMMC Mode only). 

This bit indicates whether one of the DAT lines on the SD/eMMC 
bus is in use. 

In the case of read transactions, this bit indicates whether a read 
transfer is executing on the SD/eMMC bus. 

In the case of write transactions, this bit indicates whether a 
write transfer is executing on the SD/eMMC bus. 

For a command with busy, this status indicates whether the 
command executing busy is executing on an SD/eMMC bus. 
Values: 

1'bO: DAT Line Inactive 

1'b1i: DAT Line Active 
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| Bit |Attr| Reset Value, 


CMD_INHIBIT_DAT 

Command Inhibit (DAT). 

This bit is applicable for SD/eMMC mode and is generated if either 

DAT line active or Read transfer active is set to 1. If this bit is set 
1 0x0 to O, it indicates that the Host Controller can issue subsequent 

SD/eMMC commands. 

Values: 

1'bO: Can issue command which used DAT line 


1'b1: Cannot issue command which used DAT line 


CMD_INHIBIT 
Command Inhibit (CMD). 
If this bit is set to O, it indicates that the CMD line is not insuse 
and the Host controller can issue an SD/eMMC command using 
the CMD line. This bit is set when the commandpregister is 

0x0 written. This bit is cleared when the command response is 
received. This bit is not cleared by the response of auto 
CMD12/23 but cleared by the response of read/write command. 


Values: 
1'bO: Host Controller is ready to issue a command 
1'b1: Host Controller is not ready to issue a command 


EMMC HOST CTRL1i 
Address: Operational Base + offset (0x0028 


| Bit_|Attr| Reset Value 


CARD_DETECT_SIG_SEL 
Card Detect Signal Selection; 
This bit selects.a source for card detection. When the source for 
the card detection is switched, the interrupt must be disabled 
7 RW |0x0 : a. : 
during the switching period. 
Values: 
1'bO: Card»Detect Signal is selected (for normal use) 
1'bi: Gard Detect Test Level is selected (for test purpose) 


CARD, DETECT_TEST_LVL 

Card Detect»Test Level. 

This bit is enabled while the Card Detect Signal Selection is set to 

RW |0x0 1-and it indicates whether a card inserted or not. 

Values: 

1'bO: No Card 

1'bi: Card Inserted 

EXT_DAT_XFER 

Extended Data Transfer Width. 

This bit controls 8-bit bus width mode of embedded device. 
° RVA | Oo) Values: 

1'bO: Bus Width is selected by the Data Transfer Width 

1'b1: 8-bit Bus Width 
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| Bit |Attr|ResetValue| Ci@eescription 


DMA_SEL 
DMA Select. 
This field is used to select the DMA type. 
When Host Version 4 Enable is 1 in Host Control 2 register: 
2'h0O: SDMA is selected 
2'hi: Reserved 
2'h2: ADMA2 is selected 
2'h3: ADMA2 or ADMAS3 is selected 
2 When Host Version 4 Enable is 0 in Host Control 2 register: 
a RM |Ox0 2'h0O: SDMA is selected 
2'hi: Reserved 
2'h2: 32-bit Address ADMAZ2 is selected 
2'h3: Reserved 
Values: 
2'h0O: SDMA is selected 
2'hi: Reserved 
2'h2: ADMA2 is selected 
2'h3: ADMA2 or ADMA3 is selected 


HIGH _SPEED_EN 
High Speed Enable. 
In SD/eMMC mode, this bit is.wsed to determine the selection of 
pre-set value for High Speed mode. Before setting this bit, the 
2 RW |0x0 Host Driver checks the High Speed Support in the Capabilities 
register. 
Values: 
1'b0O: Normal Speed mode 
1'b1: High Speedsmode 
DAT_XFER_WIDTH 
Data Transfer Width. 
For SD/eMMC mode, this bit selects the data transfer width of the 
1 Rw lox0 Host Controller. The Host Driver sets it to match the data width of 
the SD/eMMC card. 
Values: 
1'bO: 1-bit mode 
1'b1:4-bit mode 


jo JRO _|oxo_ reserved 


EMMC PWR CTRL 

Address: Operational*Base + offset (0x0029 

| Bit [Attr|ResetValue| ss —“‘(S#éiS scription — 
7:1 |[RO_|Ox0O_, ifreserved ee — —“‘“C(‘“‘“(“(“(‘(:S*S*S™SC™C™C™C™C™C‘~*CY 


SD_BUS_ PWR 

If this bit is cleared, the Host Controller stops the SD Clock by 

clearing the SD_CLK_IN bit in the EMMC_CLK_CTRL register. 
RW~|0x0 

Values: 

1'bO: Power off 

1'bi: Power on 


EMMC BGAP CTRL 

Address: Operational Base + offset (0x002A) 

| Bit |Attr|ResetValue| —C(eescription 
7:4 |RO [oxo reserved 
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| Bit [Attr|ResetValue| C(@Deescription 
INT_AT_BGAP 
Interrupt At Block Gap. 
This bit is valid only in the 4-bit mode of an SDIO card and is 
used to select a sample point in the interrupt cycle. Setting to 1 
enables interrupt detection at the block gap for a multiple block 
transfer. 
RD_WAIT_CTRL 
Read Wait Control. 
This bit is used to enable the read wait protocol to stop read data 
using DAT[2] line if the card supports read wait. Otherwise, the 
Host Controller has to stop the card clock to hold the read data. 
Values: 
1'b0O: Disable Read Wait Control 
1'b1: Enable Read Wait Control 
CONTINUE_REQ 
Continue Request. 
This bit is used to restart the transaction, which was stopped 
using the Stop At Block Gap Request. The Host Controller 
automatically clears this bit when the transaction restarts. If stop 
at block gap request is set to 1, any write to this bit is ignored. 
Values: 
1'bO: No Affect 
1'b1: Restart 
STOP_BG_REQ 
Stop At Block Gap Request. 
This bit is used to stop executing read and write transactions at 
the next block gap for non-DMA, SDMA, and ADMA transfers. 
Values: 
1'bO: Transfer 
1'b1: Stop 


EMMC_ CLK CTRL 


Address: Operational Base + offset (O0x002C 

| Bit [Attr|/ResetValue| ™ “\ “) s~iDescription 
FREQ »SEL 

SDCLK Frequency Select. 

These bits specify the lower 8 bits of 10-bit SDCLK Frequency 
Select control. 

These bits are used to select the frequency of the SDCLK signal. 
These bits depend on setting of Preset Value Enable in the Host 
Control 2 register. If Preset Value Enable = 0, these bits are set 
by the Host Driver. If Preset Value Enable = 1, these bits are 
automatically set to a value specified in one of the Preset Value 
register. 

1. 10-bit Divided Clock Mode: 

10'h000: Base clock (10MHz - 255 MHz) 

10'h001: 1/2 Divided Clock 

10'h002: 1/4 Divided Clock 


15:8 }RW |0x00 


10'h3ff: 1/2046 Divided clock 
2. Programmable Clock Mode: 
10'hOOO: Base clock * M 
10'h0O01: Base clock * M /2 
10'h0O02: Base clock * M /3 


10'h3ff: Base clock * M /1024 
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_one | p 
UPPER_FREQ_ SEL 
6 jaw 0x0 These bits specify the upper 2 bits of 10-bit SDCLK Frequency 
Select control. 


CLK_GEN_SELECT 

Clock Generator Select. 

This bit is used to select the clock generator mode in SDCLK 

Frequency Select. If Preset Value Enable = 0, this bit is set by the 
rw loxo Host Driver. If Preset Value Enable = 1, this bit is automatically 

set to a value specified in one of the 

Preset Value registers. 

Values: 

1'bO: Divided Clock Mode 

1' ee ee Programmable Clock Mode 


4:3, [RO [oxo reserved Cl 
SD_CLK_EN 
SD/eMMC Clock Enable. 
This bit stops the SDCLK when set to 0. The SDCLK Frequency 
Select bit can be changed when this bit is set to0. 
Values: 
1'b0: Disable providing SDCLK 
1'b1: Enable providing SDCLK 
INTERNAL_CLK_STABLE 
Internal Clock Stable. 


1'bO: Not Ready 

1'b1: Ready 

INTERNAL_CLK#EN 

Internal Clock Enable. 

This bit is set to O when the Host Driver is not using the Host 
Controller. 

The HostsGontroller must stop its internal clock to enter a very 
low,power state. However, registers can still be read and written 
to. 

Note: 

If this»bit is not used to control the internal clock (base clock and 
master clock), it is recommended to set this bit to 1. 

Values: 

1'bO: Stop 

1'b1: Oscillate 


EMMC TOUT CTRL 
Address: Operational Base + offset (Ox002E) 


| Bit |Attr|Reset Value] CD eescription 
7:4 JRO}OxO [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


TOUT_CNT 

Data Timeout Counter Value. 

This value determines the interval by which DAT line timeouts are 

detected. 

Timeout clock frequency will be generated by dividing the base 

clock TMCLK by this value. When setting this register, prevent 
3:0 IRW loxo inadvertent timeout events by clearing the Data Timeout Error 

: Status Enable (in the Error Interrupt Status Enable register). 

Values: 

4'hO: TMCLK * 2%13 

4'h1: TMCLK * 2414 

4'he: TMCLK * 2427 

4'hf: Reserved 


EMMC_SW_RST 

Address: Operational Base + offset (0x002F) 

| Bit [Attr|ResetValue| ss ——C‘Ci Scriptom ) 
7:3, |RO [0x00 reserved 


SW_RST_DAT 
Software Reset For DAT line. 
This bit is used in SD/eMMC modepand it resets only a part of the 
data circuit and the DMA circuit,is also reset. 
The following registers and bits are cleared by this bit: 
a. Buffer Data Port register: 
Buffer is cleared and initialized. 
b. Present staterregister: 
Buffer Read Enable 
Buffer Write.Enable 
Read Transfer Active 
Write dransfer Active 
DAT. Line Active 
: RW | OX0 Command Inhibit (DAT) 
“Block,Gap, Control register: 
Continue Request 
Stop At Block Gap Request 
» Normal Interrupt status register: 
Buffer Read Ready 
Buffer Write Ready 
DMA Interrupt 
Block Gap Event 
Transfer Complete 
Values: 
1'bO: Work 
1'b1: Reset 
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| Bit |Attr|ResetValue| Ci@eescription 


SW_RST_CMD 

Software Reset For CMD line. 

This bit resets only a part of the command circuit to be able to 

issue a command. This reset is effective only for a command 

issuing circuit (including response error statuses related to 

Command Inhibit (CMD) control) and does not affect the data 

transfer circuit. Host Controller can continue data transfer even 

after this reset is executed while handling subcommand-response 
1 RW /|0x0 errors. 

The following registers and bits are cleared by this bit: 

a. Present State register - Command Inhibit (CMD) bit 

b. Normal Interrupt Status register - Command Complete bit 

c. Error Interrupt Status - Response error statuses related to 

Command Inhibit (CMD) bit 

Values: 

1'bO: Work 

1'b1: Reset 


SW_RST_ALL 

Software Reset For All. 

This reset affects the entire Host Controllerexcept for the card 
detection circuit. During its initialization, the Host Driver sets this 
bit to 1 to reset the Host Controller. All’registers are reset except 
the capabilities register. If this bit isyset to 1, the Host Driver 
must issue reset command and reinitialize the card. 

Values: 

1'bO: Work 

1'b1: Reset 


EMMC NORMAL INT STAT 

Address: Operational Base + offset (0x0030 

| Bit [Attr/ResetValue| om —s‘i scription 
ERROR INT STAT 
ErrorsInterrupt. 
Ifrany of the, bits in the Error Interrupt Status register are set, 
then this bit is set. 
Values: 
1'bO: No Error 
1'bi: Error 
CQE_EVENT 
Command Queuing Event. 
This status is set if Command Queuing/Crypto related event has 
occurred in e€MMC/SD mode. Read CQHCI's CQIS/CRNQIS register 
for more details. 


Values: 

1'bO: No Event 

1'b1: Command Queuing Event is detected 

Writes to this bit clear it. Value of 1 clears bit and O leaves bit 
intact. 


FX_EVENT 

FX Event. 

This status is set when R[14] of response register is set to 1 and 
Response Type R1/RS5 is set to 0 in Transfer Mode register. This 
interrupt is used with response check function. 

Values: 

1'bO: No Event 

1'b1: FX Event is detected 
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| Bit |Attr|ResetValue| Ci eescription 


RE_TUNE_EVENT 

12 0x0 Re-tuning Event. 
This bit is set if the Re-Tuning Request changes from 0 to 1. Re- 
Tuning request is not supported. 


11:9 [RO [Oxo si [reserved 
CARD_INTERRUPT 
Card Interrupt. 
This bit reflects the synchronized value of DAT[1] Interrupt Input 
for SD Mode. 
Values: 
1'bO: No Card Interrupt 
1'b1: Generate Card Interrupt 
CARD_REMOVAL 
Card Removal. 
This bit is set if the Card Inserted in the Present State register 
changes from 1 to 0. 


1'bO: Card state stable or Debouncing 
1'b1: Card Removed 
Writes to this bit clear it. Value of 1eclears bit and O leaves bit 


1'b1i: Card Inserted 
Writes to this bit clear it. Value of 1 clears bit and O leaves bit 


BUF_RD»sREADY 

Buffer ‘Read Ready. 

This‘bit issset if the Buffer Read Enable changes from 0 to 1. 
Values: 

1'bO: Not ready to read buffer 

1"b1: Ready to read buffer 

Writes to this bit clear it. Value of 1 clears bit and 0 leaves bit 


BUF_WR_READY 

Buffer Write Ready. 

This bit is set if the Buffer Write Enable changes from 0 to 1. 
Values: 

1'bO: Not ready to write buffer 

1'b1: Ready to write buffer 

Writes to this bit clear it. Value of 1 clears bit and 0 leaves bit 


CARD_INSERTION 

Card Insertion. 

This bit is set if the Card Inserted>in the Present State register 
changes from 0 to 1. 

Values: 

1'bO: Card state*stable or Debouncing 
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| Bit |Attr[ResetValue| ss ——Ci;i—“C;C*C‘~Ci scription 
DMA_INTERRUPT 
DMA Interrupt. 
This bit is set if the Host Controller detects the SDMA Buffer 
Boundary during transfer. In case of ADMA, by setting the Int 
field in the descriptor table, the Host controller generates this 
interrupt. This interrupt is not generated after a Transfer 
Complete. 
Values: 
1'b0: No DMA Interrupt 
1'b1: DMA Interrupt is generated 
Writes to this bit clear it. Value of 1 clears bit and O leaves bit 
intact. 
BGAP_EVENT 
Block Gap Event. 
This bit is set when both read/write transaction is stopped at 
block gap due to a Stop at Block Gap Request. 
Values: 
1'b0O: No Block Gap Event 
1'b1: Transaction stopped at block gap 
Writes to this bit clear it. Value of 1sclears bit and O leaves bit 
intact. 
XFER_COMPLETE 
Transfer Complete. 
This bit is set when a read/write transfer and a command with 
status busy is completed. 
Values: 
1'bO: Not complete 
1'b1: Command execution is completed 
Writes to this bit clear it. Value of 1 clears bit and O leaves bit 
intact. 
CMD_COMPLETE 
Command Complete. 
In am.SD/eMMC Mode, this bit is set when the end bit of a 
response except for Auto CMD12 and Auto CMD23. 
This interrupt is not generated when the Response Interrupt 
Disable in Transfer Mode Register is set to 1. 
Values: 
1'b0: No Command Complete 
1'b1: Command Complete 
Writes to this bit clear it. Value of 1 clears bit and O leaves bit 
intact. 


EMMC,. ERROR _ INT STAT 
Address: Operational Base + offset (0x0032) 


[Reset Value| ——C‘iesscription 
Oxo. —sireserved 
BOOT_ACK_ERR 
Boot Acknowledgement Error. 
This bit is set when there is a timeout for boot acknowledgement 


Hed or when detecting boot acknowledgement status having a value 
0x0 other than 3'b010. This is applicable only when boot 
acknowledgement is expected in eMMC mode. 
Values: 
1'bO: No Error 
1'b1: Error 
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| Bit |Attr|ResetValue| Ci@eescription 


RESP_ERR 
Response Error 
Host Controller Version 4.00 supports response error check 
RC/ function to avoid overhead of response error check by Host Driver 
11 W1 |0x0 during DMA execution. If Response Error Check Enable is set to 1 
C in the Transfer Mode register, Host Controller Checks R1 or R5 
response. If an error is detected in a response, this bit is set to 1. 
Values: 
1'bO: No Error 
1'b1: Error 


TUNING_ERR 
Tuning Error. 
This bit is set when an unrecoverable error is detected in a tuning 
circuit except during the tuning procedure (occurrence, of an error 
during tuning procedure is indicated by Sampling Clock Select in 
the Host Control 2 register). By detecting Tuning,Error, Host 
Driver needs to abort a command executing and perform tuning. 
RC/ To reset tuning circuit, Sampling Clock Select issset to 0 before 
10 W1 |0x0 executing tuning procedure. The Tuning Error is higher priority 
C than the other error interrupts generated during data transfer. By 
detecting Tuning Error, the Host Driver must discard data 
transferred by a current read/write command and retry data 
transfer after the Host Controller retrieved from the tuning circuit 
error. 
Values: 
1'bO: No Error 
1'b1: Error 


ADMA_ERR 
ADMA Error. 
This bit is set when’the Host Controller detects error during 
ADMA-based data transfer. The error could be due to following 
reasons: 
a. Error response received from System bus 
b«ADMA3,ADMA2 Descriptors invalid 
c. CQE Task or Transfer descriptors invalid 
RC/ When the error occurs, the state of the ADMA is saved in the 
W1 |0x0 ADMA Error Status register. 
C In eMMC CQE mode: 
The Host Controller generates this Interrupt when it detects an 
invalid descriptor data at the Fetch Descriptor state. ADMA Error 
State in the ADMA Error Status indicates that an error has 
occurred in Fetch Descriptor state. The Host Driver may find that 
Valid bit is not set at the error descriptor. 
Values: 
1'bO: No Error 
1'b1: Error 
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| Bit |Attr|ResetValue| Ci@eescription 


AUTO_CMD_ERR 

Auto CMD Error. 

This error status is used by Auto CMD12 and Auto CMD23 in 

SD/eMMC mode. This bit is set when detecting that any of the 
RC/ bits DOO to DO5 in Auto CMD Error Status register has changed 
Wi |0x0 from 0 to 1. DO7 is effective in case of Auto CMD12. Auto CMD 
C Error Status register is valid while this bit is set to 1 and may be 

cleared by clearing of this bit. 

Values: 

1'bO: No Error 

1'bO: Error 


7 [RO [oxo si reserved tl CONG 
DATA_END_BIT_ERR 

Data End Bit Error. 

This error occurs in SD/eMMC mode either when detecting O at 
the end bit position of read data that uses the DAT line or at the 
end bit position of the CRC status. 

Values: 

1'bO: No Error 

1'b1: Error 


DATA_CRC_ERR 
Data CRC Error. 
This error occurs in SD/eMMC modeowhen detecting CRC error 
when transferring read data which uses the DAT line, when 
detecting the Write CRC status having a value of other than 010 
or when write CRC status, timeout. 
1'bO: No Error 
1'b1: Error 
DATA_TOUT_ERR 
Data Timeout Error. 
This bit is set in SD/eMMC mode when detecting one of the 
following timeout conditions: 
amBusy timeout for R1lb, R5b type 
b. Busy timeout after Write CRC status 
c. Write CRC Status timeout 
d» Read Data timeout 


1'bO: No Error 
1'b1i: Time out 


Values: 
1'bO: No Error 
1'b1i: Error 


CMD_END_BIT_ERR 

Command End Bit Error. 
RC/ This bit is set when detecting that the end bit of a command 
C 


RC/ 
Wi1 
Cc 
RC/ 
W1 
Cc 
RC/ 
Wi1 
Cc 
CMD_IDX_ERR 
Command Index Error. 
RC/ This bit is set if a Command Index error occurs in the command 
Wi |0x0 response in SD/eMMC mode. 
Cc 
W1 response is 0 in SD/eMMC mode. 
Values: 


1'bO: No Error 
1'b1: End Bit Error generated 
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| Bit |Attr|ResetValue| SCi@eescription 


CMD_CRC_ERR 
Command CRC Error. 
Command CRC Error is generated in SD/eMMC mode for following 
two cases. 
a. If a response is returned and the Command Timeout Error is 
set to 0 (indicating no timeout), this bit is set to 1 when detecting 
a CRC error in the command response. 

RC/ b. The Host Controller detects a CMD line conflict by monitoring 

1 W1 |0x0 the CMD line when a command is issued. If the Host Controller 

C drives the CMD line to 1 level, but detects 0 level on the EMD line 
at the next SD clock edge, then the Host Controller aborts the 
command (stop driving CMD line) and set this bit to 1. The 
Command Timeout Error is also set to 1 to distinguish a/CMD line 
conflict. 
Values: 
1'bO: No Error 
1'b1: CRC Error generated 


CMD_TOUT_ERR 

Command Timeout Error. 

In SD/eMMC Mode, this bit is set only if no"response is returned 
RC/ within 64 SD clock cycles fromthe ‘end bit of the command. If the 
wW1. |0x0 Host Controller detects a CMD line. conflict, along with Command 
C CRC Error bit, this bit is set to.1, without waiting for 64 SD/eMMC 

card clock cycles. 

Values: 

1'bO: No Error 

1'b1: Time out 


EMMC NORMAL INT STAT EN 

Address: Operational Base + offset (0x0034 

| Bit |Attr[ResetValue| —_———~—C™CS Description 
15 [RO [Oxo ——siédregervei Wi t—“(‘(sstsi“‘C(C:SOC*C*C*C*C*C*C*C*C*C*C*C*C:C*CSCSC‘«d«zr 


CQEOEVENT STAT_EN 

CQE Event Status Enable. 
14 RW |0x0 Values: 

1'b0O: Masked 

1'b1: Enabled 


13:9 [RO |OxOf} J “ifeserved 


CARD_INTERRUPT_STAT_EN 

Card Interrupt Status Enable. 
RW_.|.0x0O Values: 

1'bO: Masked 

1'b1: Enabled 


CARD_REMOVAL_STAT_EN 

Card Removal Status Enable. 
7 RW |0x0 Values: 

1'b0O: Masked 

1'b1: Enabled 

CARD_INSERTION_STAT_EN 

Card Insertion Status Enable. 

RW |0x0 Values: 
1'b0O: Masked 
1'b1: Enabled 
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| Bit |Attr| Reset Value 
BUF_RD_READY_STAT_EN 
Buffer Read Ready Status Enable. 
Values: 
1'bO: Masked 
1'b1: Enabled 
BUF_WR_READY_STAT_EN 
Buffer Write Ready Status Enable. 
Values: 
1'bO: Masked 
1'b1: Enabled 


DMA_INTERRUPT_STAT_EN 
DMA Interrupt Status Enable. 
Values: 

1'bO: Masked 


1'b1: Enabled 
BGAP_EVENT_STAT_EN 

Block Gap Event Status Enable. 
Values: 

1'b0O: Masked 

1'b1: Enabled 
XFER_COMPLETE_STAT_EN 
Transfer Complete Status Enable. 
Values: 

1'b0: Masked 

1'b1: Enabled 
CMD_COMPLETE_STAT_EN 
Command Complete Status Enable. 
Values: 

1'bO: Masked 

1'b1: Enabled 


EMMC ERROR INT STAT EN 
Address: Operational Base + offset (Ox0036 


BOOT_ACK_ERR_STAT_EN 

Boot Acknowledgment Error Status Enable.. 
Values: 

1'b0O: Masked 

1'b1: Enabled 

RESP_ERR_STAT_EN 

Response Error Status Enable. 

Values: 

1'bO: Masked 


1'bi: Enabled 


TUNING ERR_STAT_EN 
Tuning Error Status Enable. 
Values: 

1'bO: Masked 

1'b1: Enabled 
ADMA_ERR_STAT_EN 
ADMA Error Status Enable. 
Values: 

1'bO: Masked 

1'b1: Enabled 
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| Bit |Attr| Reset Value, 


| t—“‘O™OCOOCOC#C#C#C#wescription——‘CC‘*z 
AUTO_CMD_ERR_STAT_EN 
Auto CMD Error Status Enable. 
RW |0x0 Values: 
1'bO: Masked 
1'b1: Enabled 


7 |RO_|0xo_sfreserved 


DATA_CRC_ERR_STAT_EN 
Data CRC Error Status Enable. 


1'bO: Masked 

1'b1: Enabled 
DATA_TOUT_ERR_STAT_EN 

Data Timeout Error Status Enable. 


1'bO: Masked 


1'b1: Enabled 
CMD_IDX_ERR_STAT_EN 
Command Index Error Status Enable. 


1'bO: Masked 

1'b1: Enabled 

CMD_END_BITZERR STAT_EN 
Command End Bit Error Status Enable. 


1'b0O: Masked 

1'b1: Enabled 
CMD_CRC_ERR_STAT_EN 
Command,GRC Error Status Enable. 


1'b0O: Masked 

1'b1: Enabled 
CMD_TOUT_ERR_STAT_EN 

Command Timeout Error Status Enable. 


1'bO: Masked 
1'bi: Enabled 


EMMC). NORMAL INT SIGNAL EN 
Address:QOperational Base + offset (0x0038) 


CQE_EVENT_SIGNAL_EN 
CQE Event Signal Enable. 


Values: 
1'bO: Masked 


1'bi: Enabled 


13:9 |RO_|Oxoo_ reserved 
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| Bit |Attr| Reset Value, 
CARD_INTERRUPT_SIGNAL_EN 
Card Interrupt Signal Enable. 
Values: 
1'b0: Masked 
1'b1: Enabled 
CARD_REMOVAL_SIGNAL_EN 
Card Removal Signal Enable. 
Values: 
1'b0O: Masked 
1'b1: Enabled 
CARD_INSERTION_SIGNAL_EN 
Card Insertion Signal Enable. 
Values: 
1'b0O: Masked 
1'b1: Enabled 
BUF_RD_READY_SIGNAL_EN 
Buffer Read Ready Signal Enable. 
Values: 
1'b0O: Masked 
1'b1: Enabled 
BUF_WR_READY_SIGNAL_EN 
Buffer Write Ready Signal Enable. 
Values: 
1'b0: Masked 
1'b1: Enabled 
DMA_INTERRUPT_SIGNAL_EN 
DMA Interrupt Signal, Enable. 
Values: 
1'b0O: Masked 
1'b1: Enabled 
BGAP_EVENT_SIGNAL_EN 
Block Gap Event Signal Enable. 
Values: 
1'bO: Masked 
1'b1: Enabled 
XFER_COMPLETE_SIGNAL_EN 
Transfer Complete Signal Enable. 
Values: 
1'b0O: Masked 
1'b1: Enabled 
CMD_COMPLETE_SIGNAL_EN 
Command Complete Signal Enable. 
Values: 
1'b0: Masked 
1'b1: Enabled 


EMMC ERROR INT SIGNAL EN 
BIER Operational Base + offset (0Ox003A 
RO [Oe sane eto 


BOOT_ACK_ERR_SIGNAL_EN 


Boot Acknowledgment Error Signal Enable. 
0x0 Values: 

1'b0O: Masked 

1'b1: Enabled 
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| Bit |Attr| Reset Value 

RESP_ERR_SIGNAL_EN 
Response Error Signal Enable. 

0x0 Values: 
1'bO: Masked 
1'b1i: Enabled 
TUNING _ERR_SIGNAL_EN 
Tuning Error Signal Enable. 
Values: 
1'bO: Masked 
1'b1i: Enabled 
ADMA_ERR_SIGNAL_EN 
ADMA Error Signal Enable. 
Values: 
1'bO: Masked 
1'b1: Enabled 
AUTO_CMD_ERR_SIGNAL_EN 
Auto CMD Error Signal Enable. 
Values: 
1'bO: Masked 
1'b1i: Enabled 


DATA_END_BIT_ERR_SIGNAL4EN 
Data End Bit Error Signal Enable. 


1'b0O: Masked 

1'b1: Enabled 
DATA_CRC_ERR_SIGNAL_EN 

Data CRC Error Signal Enable. 
Values: 

1'b0O: Masked 

1'b1: Enabled 
DATA_TOUT_ERR_SIGNAL_EN 
Data Timeout Error Signal Enable. 
Values: 

1'b0: Masked 

1'b1: Enabled 
CMD_IDX_ERR_SIGNAL_EN 
Command Index Error Signal Enable. 
Values: 

1'b0O: Masked 

1'b1: Enabled 
CMD_END_BIT_ERR_SIGNAL_EN 
Command End Bit Error Signal Enable. 
Values: 

1'b0O: Masked 

1'b1: Enabled 
CMD_CRC_ERR_SIGNAL_EN 
Command CRC Error Signal Enable. 
Values: 

1'b0O: Masked 

1'b1i: Enabled 
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| Bit |Attr| Reset Value 
CMD_TOUT_ERR_SIGNAL_EN 
Command Timeout Error Signal Enable. 


Values: 
1'bO: Masked 
1'b1: Enabled 


EMMC AUTO CMD STAT 
Address: Operational Base + offset (0x003C) 


| Bit |Attr| Reset Value 
15:8 |RO_|0x0O [reserved 


CMD_NOT_ISSUED_AUTO_CMD12 
Command Not Issued By Auto CMD12 Error. 
If this bit is set to 1, CMD_wo_DAT is not executed due to an 
7 0x0 Auto CMD12 Error (D04-D01) in this register. This» bit is set to 0 
when Auto CMD Error is generated by Auto CMD23, 
1'bO: No Error 
1'b1: Not Issued 


6 |RO_ [Oxo sreserved 


AUTO_CMD_RESP_ERR 

Auto CMD Response Error. 

This bit is set when Response.frror Check Enable in the Transfer 

Mode register is set to 1 and an.error is detected in R1 response 
5 of either Auto CMD12 or CMD13. This status is ignored if any bit 

between DOO to D04 is set,to 1. 

Values: 


1'bO: No Error 
1'b1: Error 


AUTO_CMD_IDX_ERR 

Auto CMD Index Error. 

This bit iS ‘set if the command index error occurs in response to a 
4 command. 

Values: 

1'bO: No, Error 

1'b1: Error 


AUTO_CMD_EBIT_ERR 

Auto CMD End Bit Error. 

This bit is set when detecting that the end bit of command 
3 response is 0. 

Values: 

1'bO: No Error 

1'b1: End Bit Error Generated 

AUTO_CMD_CRC_ERR 

Auto CMD CRC Error. 

This bit is set when detecting a CRC error in the command 
2 response. 

Values: 

1'bO: No Error 

1'b1: CRC Error Generated 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘C*é@WDeeSecription 
AUTO_CMD_TOUT_ERR 
Auto CMD Timeout Error. 
This bit is set if no response is returned with 64 SDCLK cycles 
from the end bit of the command. 
1 0x0 If this bit is set to 1, error status bits (D04-D01) are 
meaningless. 
Values: 
1'bO: No Error 
1'b1: Time out 


Auto CMD Error is generated by Auto CMD23. 
Values: 

1'bO: Executed 

1'b1: Not Executed 


AUTO_CMD12_NOT_EXEC 

Auto CMD12 Not Executed. 

If multiple memory block data transfer is not started due to a 

command error, this bit is not set because it is not necessary to 

issue an Auto CMD12. Setting this bit to 1 means thatthe Host 
0x0 Controller cannot issue Auto CMD12 to stop multiple memory 

block data transfer, due to some error. If thisbityis set to 1, error 

status bits (D04-D01) is meaningless. This bit is set to 0 when 


EMMC HOST CTRL2 
Address: Operational Base + offset (OxO003E 


| Bit_|Attr| Reset Value 


PRESET_VAL_ENABLE 

Preset Value Enable. 

This bit enables automatic selection of SDCLK frequency and 

Driver strength, Preset Value registers. When Preset Value Enable 

is set, SDCLK frequency generation (Frequency Select and Clock 

GeneratomSelect) and the driver strength selection are performed 
= exe by the«controller. 

These values are selected from set of Preset Value registers 

based on selected speed mode. 

Values: 

1'bO: SDCLK and Driver Strength are controlled by Host Driver 

1'b1: Automatic Selection by Preset Value are Enabled 


ASYNC_INT_ENABLE 

Asynchronous Interrupt Enable. 

This bit can be set if a card supports asynchronous interrupts and 
14 RW10x0 Asynchronous Interrupt Support is set to 1 in the Capabilities 

register. 

Values: 

1'b0: Disabled 

1'b1: Enabled 

ADDRESSING 

64-bit Addressing. 
13 Rw lox0 This Bi is effective when Host Version 4 Enable is set to 1. 

Values: 

1'bO: 32 bits addressing 

1'b1: 64 bits addressing 
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| Bit |Attr| Reset Value, 


5:49 |ROWOxO 


HOST_VER4_ENABLE 

Host Version 4 Enable. 

This bit selects either Version 3.00 compatible mode or Version 4 
mode. 

Values: 

1'bO: Version 3.00 compatible mode 

1'b1: Version 4 mode 

CMD23_ENABLE 

CMD23 Enable. 

If the card supports CMD23, this bit is set to 1. This bit isused to 
select Auto CMD23 or Auto CMD12 for ADMA3 data transfer. 
Values: 

1'bO: Auto CMD23 is disabled 

1'b1: Auto CMD23 is enabled 

ADMA2_LEN_MODE 

ADMA2 Length Mode. 

This bit selects ADMA2 Length mode to be either 16-bit or 26-bit. 


1'bO: 16-bit Data Length Mode 

1'b1: 26-bit Data Length Mode 

UHS2_IF_ENABLE 

This bit should be set to 0 for SD/eMMC Interface 
SAMPLE_CLK_SEL 

Sampling Clock Select. 

This bit is used by the Host Controller to select the sampling clock 
in SD/eMMC mode to,receive CMD and DAT. This bit is set by the 
tuning procedure and is valid after the completion of tuning 
(when Execute Tuning is cleared). Setting this bit to 1 means that 
tuning is completed successfully and setting this bit to 0 means 
that tuning,has failed. 


1'bO:Fixedsclock is used to sample data 

1'bi: Tunedyclock is used to sample data 

EXEC TUNING 

Execute Tuning. 

This bit is set to 1 to start the tuning procedure in SD/eMMC 
speed modes and this bit is automatically cleared when tuning 
procedure is completed. 

Values: 

1'bO: Not Tuned or Tuning completed 

1'b1: Execute Tuning 

reserved 

SIGNALING_EN 

1.8V Signalling Enable. 

Values: 

1'bO: 3.3V Signalling 

1'b1: 1.8V Signalling 
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| Bit |Attr|ResetValue| ss —“‘S; CCD eScription =— Cid 
UHS_ MODE_SEL 
UHS Mode/eMMC Speed Mode Select. 
These bits are used to select UHS mode in the SD mode of 
operation. In eMMC mode, these bits are used to select eMMC 
Speed mode. 


3'h3: SDR104 

3'h4: DDR50 

Others: Reserved 
eMMC Mode: 

3'h0O: Legacy 

3'h1: High Speed SDR 
3'h3: HS200 

3'h4: High Speed DDR 
3'h7: HS400 

Others: Reserved 


EMMC_CAPABILITIES1 
Address: Operational Base + offset (0x0040) 
| Bit |Attr| Reset Value, 
SLOT_TYPE 
Slot Type. 
These bits indicate usage of a slot by a specific Host System. 
2'hO: Removable Card Slot 
2'hi: Embedded Slot for One Device 
2'h2: Shared BussSlot (SD mode) 
2'h3: Reserved 
ASYNG: INT SUPPORT 
Asynchronous Interrupt Support (SD Mode only). 
Values: 
1'bO: Asynchronous Interrupt Not Supported 
I'b1: Asynchronous Interrupt Supported 
SYS _ADDR_64_V3 
64-bit System Address Support for V3. 
This bit sets the Host controller to support 64-bit System 
Addressing of V3 mode. 
SDMA cannot be used in 64-bit Addressing in Version 3 Mode. 
If this bit is set to 1, 64-bit ADMA2 with using 96-bit Descriptor 
can be enabled by setting Host Version 4 Enable 
(HOST_VER4_ENABLE = 0) and DMA select (DMA_SEL =11b). 
Values: 
1'bO: 64-bit System Address for V3 is Not Supported 
1'b1: 64-bit System Address for V3 is Supported 
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| Bit |Attr|ResetValue| Ci@eescription 


SYS _ADDR_64 V4 

64-bit System Address Support for V4. 

This bit sets the Host Controller to support 64-bit System 
Addressing of V4 mode. When this bit is set to 1, full or part of 
64-bit address must be used to decode the Host ‘Controller 
Registers so that Host Controller Registers can be placed above 
system memory area. 64-bit address decode of Host Controller 
registers is effective regardless of setting to 64-bit Addressing in 
Host Control 2. 

If this bit is set to 1, 64-bit DMA Addressing for version 4 is 
enabled by setting Host Version 4 Enable (HOST_VER4_ENABLE = 
1) and by setting 64-bit Addressing (ADDRESSING =1)/in the 
Host Control 2 register. SDMA can be used and ADMAZ2 uses 128- 
bit Descriptor. 

Values: 

1'bO: 64-bit System Address for V4 is Not Supported 

1'b1: 64-bit Rana ee ee Address for V4 is Supported 


26:24[RO_|OxO_ si freserved CU 
SUS_RES_SUPPORT 
Suspense/Resume Support. 
This bit indicates whether the,Host Controller supports 
Suspend/Resume functionalityIf this*bit is 0, the Host Driver 
does not issue either Suspend or Resume commands because the 
Suspend and Resume mechanism,is not supported. 
Values: 
1'bO: Not Supported 
1'b1: Supported 
SDMA_SUPPORT 
SDMA Support: 
This bit indicates'whether the Host Controller is capable of using 
SDMA tostransfer data between the system memory and the Host 
Controller directly. 
Values: 
1bO: SDMAsnot Supported 
1'bi: SDMA Supported 
HIGH_SPEED_SUPPORT 
High Speed Support. 
This bit indicates whether the Host Controller and the Host 
System supports High Speed mode and they can supply the SD 
Clock frequency from 25 MHz to 50 MHz. 
Values: 
1'bO: High Speed not Supported 
1'b1: High Speed Supported 
20. |RO_|OxoO__—__—[reserved 
ADMA2_SUPPORT 
ADMA2 Support. 
This bit indicates whether the Host Controller is capable of using 


1'b0: ADMA2 not Supported 
1'b1: ADMA2 Supported 
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| Bit |Attr[ResetValue| ss ——Ci‘“;C*C‘~CiS scription 
EMBEDDED_8_BIT 
8-bit Support for Embedded Device. 
This bit indicates whether the Host Controller is capable of using 
an 8-bit bus width mode. 
Values: 
1'bO: 8-bit Bus Width not Supported 
1'b1: 8-bit Bus Width Supported 
MAX_BLK_LEN 
Maximum Block Length. 
This bit indicates the maximum block size that the Host driver 
can read and write to the buffer in the Host Controller. The buffer 
transfers this block size without wait cycles. The transfer block 
length is always 512 bytes for the SD Memory irrespective of this 
bit. 
Values: 
2'h0O: 512 Byte 
2'hi: 1024 Byte 
2'h2: 2048 Byte 
2'h3: Reserved 
BASE _CLK_FREQ 
Base Clock Frequency for SD.clock. 
These bits indicate the base (maximum) clock frequency for the 
SD Clock. The definition of these bits depends on the Host 
Controller Version. 


(1) 6-Bit Base Clock Frequency: This mode is supported by the 
Host Controller version’).OO,and 2.00. The upper 2 bits are not 
effective and are*always 0. The unit values are 1 MHz. The 
supported clock range is'10 MHz to 63 MHz. 

8'hO: Get information through another method 


8'h3f:, 63)MHz 

Others»Reserved 

(2) 8=Bit Base Clock Frequency: This mode is supported by the 
Host Controller version 3.00. The unit values are 1 MHz. The 
supported clock range is 10 MHz to 255 MHz. 

8'hO: Get information through another method 


8'hff: 255 MHz 

TOUT_CLK_UNIT 

Timeout Clock Unit. 

This bit shows the unit of base clock frequency used to detect 
Data Timeout Error. 

Values: 

1'b0O: KHz 

1'b1: MHz 


6 [RO [0x0 reserved 
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| Bit |Attr[ResetValue| —————Cti—“C;C*C~Ci scription 
TOUT_CLK_FREQ 
Timeout Clock Frequency. 
This bit shows the base clock frequency used to detect Data 
Timeout Error. The Timeout Clock unit defines the unit of timeout 
clock frequency. It can be KHz or MHz. 


6'hO: Get information through another method 
6'h1i: 1KHz / 1MHz 
6'h2: 2KHz / 2MHz 
6'h3: 3KHz / 3MHz 


6'h3f: 63KHz / 63MHz 


EMMC CAPABILITIES2 
Address: Operational Base + offset (0x0044) 

| Bit [Attr|ResetValue| Ci cription = 
31:26/RO_|0x0oO_ reserved 


ADMA3_SUPPORT 

ADMA3 Support. 

This bit indicates whether the Host Controller is capable of using 
1'b0: ADMA3 not Supported 

1'b1: ADMA3 Supported 


24 |RO_|oxo_—sireserved 


Clock Multiplier. 
These bits indicate the clock multiplier of the programmable clock 
generator. Setting these bits to 0 means that the Host Controller 
does not support a programmable clock generator. 
23:16 Ox0a Values: 
8'hO: Clock,Multiplier is not Supported 
8'hi: Clock Multiplier M = 2 
8'h2:)ClocksMultiplier M = 3 


REX TUNING MODES 

Re-Tuning Modes. 

Values: 

These bits select the re-tuning method and limit the maximum 


2'hO: Timer 

2'h1: Timer and Re-Tuning Request (Not supported) 
2'h2: Auto Re-Tuning (for transfer) 

2'h3: Reserved 

USE_TUNING_SDR50 

Use Tuning for SDR50. 


1'b0: SDR50 does not require tuning 
1'b1: SDR50 requires tuning 


12 |RO_|0x0_ [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


RETUNE_CNT 
Timer Count for Re-Tuning. 
Values: 
4'hO: Re-Tuning Timer disabled 
4'h1i: 1 seconds 
11:8 0x0 4'h2: 2 seconds 
4'h3: 4 seconds 
: 1024 seconds 
4'hC~4'hE: Reserved 
4'hF: Get information from other source 


7 |RO_|0xO_—sreserved = ONG 


This bit indicates support of Driver Type D for 1«8 Signaling. 
Values: 

1'bO: Driver Type D is Not Supported 

1'b1: Driver Type D is Supported 


This bit indicates support of Driver Type G for 1.8 Signaling. 
Values: 

1'bO: Driver Type C is Not Supported 
1'b1i: Driver Type C is Supported 
DRV_TYPEA 

This bit indicates support of Driver Type A for 1.8 Signaling. 
Values: 

1'bO: Driver Type A is Not Supported 
1'b1: Driver Type’A is Supported 
UHS2_SUPPORT 

UHS-II Support. 

Values: 

1'bO: UHS=II is Not Supported 

1'b1: WHS-ITDis Supported 
DDR50_SUPPORT 

DDR50 Support. 

Values: 

1"b0: DDR50 is Not Supported 

1'b1: DDR50 is Supported 
SDR104_SUPPORT 

SDR104 Support. 

Values: 

1'b0: SDR104 is Not Supported 
1'b1: SDR104 is Supported 
SDR50_SUPPORT 

SDR50 Support. 

Values: 

1'b0: SDR50 is Not Supported 

1'b1: SDR50 is Supported 


EMMC FORCE AUTO CMD STAT 
Address: Operational Base + offset (0x0050) 


| Bit |Attr| Reset Value 
15:8 |RO_|oxoo [reserved 
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| Bit |Attr| Reset Value, 


Po Cescription 
FORCE_CMD_NOT_ISSUED_AUTO_CMD12 
Force Event for Command Not Issued By Auto CMD12 Error. 

7 WO |0x0 Values: 
1'bO: Not Affected 
1'b1: Command Not Issued By Auto CMD12 Error Status is set 
reserved 


6 [RO _|0xO_ reserved 
FORCE_AUTO_CMD_RESP_ERR 
Force Event for Auto CMD Response Error. 


1'bO: Not Affected 

1'b1: Auto CMD Response Error Status is set 
FORCE_AUTO_CMD_IDX_ERR 

Force Event for Auto CMD Index Error. 


1'bO: Not Affected 

1'b1: Auto CMD Index Error Status is set 
FORCE_AUTO_CMD_EBIT_ERR 

Force Event for Auto CMD End Bit Error. 


1'bO: Not Affected 

1'b1: Auto CMD End Bit Error,Status is set 
FORCE_AUTO_CMD_CRC_ERR 

Force Event for Auto CMD CRC Error. 


1'bO: Not Affected 

1'b1: Auto CMD CRC Error Status is set 
FORCE_AUTO_GMD12. TOUT_ERR 

Force Event for Auto CMD Timeout Error. 


1'bO: Not Affected 

1'b1: Auto»CMD Timeout Error Status is set 
FORCE_AUTO_CMD12_ NOT_EXEC 
ForcesEvent for Auto CMD12 Not Executed. 


1'b0O: Not Affected 
1'b1: Auto CMD12 Not Executed Status is set 


EMMC FORC ERR _ INT STAT 
Address: Operational Base + offset (0x0052) 


FORCE_BOOT_ACK_ERR 

Force Event for Boot Acknowledge error. 
Values: 

1'bO: Not Affected 


1'b1i: Boot Acknowledge Error Status is set 
FORCE_RESP_ERR 

Force Event for Response Error. 

Values: 

1'bO: Not Affected 

1'bi: Response Error Status is set 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
FORCE_TUNING_ERR 
Force Event for Tuning Error 
10 WO |0x0 Values: 
1'bO: Not Affected 
1'b1: Tuning Error Status is set 


FORCE_ADMA_ERR 

Force Event for ADMA Error. 
WO |0x0 Values: 

1'bO: Not Affected 

1'b1: ADMA Error Status is set 


FORCE_AUTO_CMD_ERR 

Force Event for Auto CMD Error. 
Values: 

1'bO: Not Affected 


Values: 

1'bO: Not Affected 

1'b1: Data End Bit Error Status is set 
FORCE_DATA_CRC_ERR 

Force Event for Data CRC Error. 


FORCE_DATA_TOUT. ERR 
Force Event for Data Timeout Error. 


1'bO: Not Affected 

1'b1: DatasTimeout Error Status is set 
FORCE_CMD,IDX_ERR 

ForcesEvent for Command Index Error. 


1'bO: Not Affected 

1'bi: Command Index Error Status is set 
FORCE_CMD_END_BIT_ERR 

Force Event for Command End Bit Error. 


FORCE_CMD_CRC_ERR 
Force Event for Command CRC Error. 


FORCE_CMD_TOUT_ERR 
Force Event for Command Timeout Error. 


EMMC ADMA ERR STAT 
Address: Operational Base + offset (0x0054) 
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| Bit |Attr/ResetValue| Ci ecription = 
7:3 |RO_|Ox0O [reserved 


ADMA_LEN_ERR 

ADMA Length Mismatch Error States. 

This error occurs in the following instances: 

a. While the Block Count Enable is being set, the total data length 
0x0 


specified by the Descriptor table is different from that specified 
by the Block Count and Block Length; 

b. When the total data length cannot be divided by the block 
length 

Values: 

1'bO: No Error 

1'b1: Error 


ADMA_ERR_STATES 
ADMA Error States. 
These bits indicate the state of ADMA when an error occurs 
during ADMA data transfer. 
Values: 
0x0 2'h0: Stop DMA - SYS_ADR register points to ajlocation next to 


the error descriptor 

2'h1: Fetch Descriptor - SYS_ADR register points to the error 
descriptor 

2'h2: Never set this state 

2'h3: Transfer Data - SYS_ADR,register points to a location next 
to the error descriptor 


EMMC_ADMA SA 
Address: Operational Base + offset (0x0058) 


| Bit |Attr/ResetValue| | Description 


ADMA_SA 
ADMA System Address. 
These bitssindicate the 32 bits of the ADMA system address. 
a. SDMA: If Host Version 4 Enable is set to 1, this register stores 
. the systemvaddress of the data location 

eth RYE Oxoonenem bsADMA2: This register stores the byte address of the executing 
command of the descriptor table 
c. ADMA3: This register is set by ADMA3. ADMA2 increments the 
address of this register that points to the next line, every time a 
Descriptor line is fetched. 


EMMC PRESET INIT 
Address: Operational Base + offset (0x0060) 


| Bit |Attr|ResetValue|  ————Cié‘iScription = 
15:01)ROOx00 si freserved 
CLK_GEN_SEL_VAL 
Clock Generator Select Value. 
This bit is effective when the Host Controller supports a 
programmable clock generator. 


Values: 

1'bO: Host Controller Ver2.0 Compatible Clock Generator 

1'b1: Programmable Clock Generator 

FREQ_SEL_VAL 

SDCLK Frequency Select Value. 

10-bit preset value to be set in SDCLK Frequency Select field of 
the Clock Control register described by a Host System. 
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EMMC PRESET DS 
Address: Operational Base + offset (0x0062 


| Bit [Attr|ResetValue| CC‘ e@Scriptiom 
115:11/RO [0x00 reserved 
CLK_GEN_SEL_VAL 
Clock Generator Select Value. 
This bit is effective when the Host Controller supports a 
programmable clock generator. 
Values: 
1'bO: Host Controller Ver2.0 Compatible Clock Generator 
1'b1: Programmable Clock Generator 
FREQ_SEL_VAL 
SDCLK Frequency Select Value. 
10-bit preset value to be set in SDCLK Frequency Select field of 
the Clock Control register described by a Host System, 


EMMC PRESET HS 
Address: Operational Base + offset (0x0064 


| Bit |Attr[ResetValue| | Ci@eescription’ > 
|15:11[RO_ [0x00 si freserved 
CLK_GEN_SEL_VAL 
Clock Generator Select Values 
This bit is effective when the Host Controller supports a 
programmable clock generator. 
Values: 
1'bO: Host Controller Ver2;0 Compatible Clock Generator 
1'b1: Programmable,Clock Generator 
FREQ_SEL_VAL 
SDCLK Frequency Select Value. 
10-bit preset value to be set in SDCLK Frequency Select field of 
the Clock Control register described by a Host System. 


EMMC PRESET SDRi2 
Address: Operational Base + offset (0x0066) 


| Bit [Attr|ResetValue|/"~\ “) ) —sCDescription 
[15:11[RO_|OxOO_ reserved 
CLK_GEN_SEL_VAL 
Clock Generator Select Value. 
This bit is effective when the Host Controller supports a 
programmable clock generator. 


Values: 

1'bO: Host Controller Ver2.0 Compatible Clock Generator 

1'b1: Programmable Clock Generator 

FREQ_SEL_VAL 

SDCLK Frequency Select Value. 

10-bit preset value to be set in SDCLK Frequency Select field of 
the Clock Control register described by a Host System. 


EMMC_ PRESET SDR25 
Address: Operational Base + offset (0x0068) 


_Bit_{attr| Reset Value[_____Description _| 
|i5:11JRO |oxoo [reserved 
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| Bit |Attr[ResetValue| —————Ci;i‘“;C™C~Ci scription 
CLK_GEN_SEL_VAL 
Clock Generator Select Value. 
This bit is effective when the Host Controller supports a 
programmable clock generator. 
Values: 


1'bO: Host Controller Ver2.0 Compatible Clock Generator 

1'b1: Programmable Clock Generator 

FREQ_SEL_VAL 

SDCLK Frequency Select Value. 

10-bit preset value to be set in SDCLK Frequency Select field of 
the Clock Control register described by a Host System. 


EMMC PRESET SDR50 
Address: Operational Base + offset (Ox006A) 


| Bit [Attr|ResetValue|  ———C‘i scription = 
'15:11[RO_|OxOO si freserved 
CLK_GEN_SEL_VAL 
Clock Generator Select Value. 
This bit is effective when the Host Controller Supports a 
programmable clock generator. 
Values: 
1'bO: Host Controller Ver2.0 Compatible Clock Generator 
1'b1: Programmable Clock Generator 
FREQ_SEL_VAL 
SDCLK Frequency Select Value. 
10-bit preset value to beysetin SDCLK Frequency Select field of 
the Clock Control register described by a Host System. 


EMMC_ PRESET SDRi104 
Address: Operational Base + offset (Ox006C) 
| Bit [Attr|ResetValue|  —§/4\——iesscription — 
115:11/RO [0x00 reserved 
CLK _GENYSEL_VAL 
Glock Generator Select Value. 
This bit is effective when the Host Controller supports a 
programmable clock generator. 
Values: 
1'bO: Host Controller Ver2.0 Compatible Clock Generator 
1'b1: Programmable Clock Generator 
FREQ_SEL_VAL 
SDCLK Frequency Select Value. 
10-bit preset value to be set in SDCLK Frequency Select field of 
the Clock Control register described by a Host System. 


EMMC. PRESET DDR50 
Address: Operational Base + offset (OxOO6E 

| Bit |Attr[ResetValue|  —=—s<s——“‘(S™~CSC#é scription — 
f15:11[RO [0x00 ——sireserved — — —“‘“‘(‘“‘“‘(‘“(“(CS*S*S*S*™*™C™C™C‘~*CY 


CLK_GEN_SEL_VAL 

Clock Generator Select Value. 

This bit is effective when the Host Controller supports a 
programmable clock generator. 

Values: 

1'bO: Host Controller Ver2.0 Compatible Clock Generator 
1'b1: Programmable Clock Generator 
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| Bit |Attr|ResetValue| ss Ci@eescription 


FREQ_SEL_VAL 

0x000 SDCLK Frequency Select Value. 
10-bit preset value to be set in SDCLK Frequency Select field of 
the Clock Control register described by a Host System. 


EMMC ADMA ID 
Address: Operational Base + offset (0x0078 


| Bit_|Attr| Reset Value 


ADMA_ID 
ADMA Integrated Descriptor Address. 
: These bits indicate the 32-bit of the ADMA Integrated Descriptor 
BEM RUE OxOoueRen. address. The start address of Integrated Descriptor is set to these 
register bits. The ADMA3 fetches one Descriptor Address and 
increments these bits to indicate the next Descriptor address. 


EMMC SLOT INTR STATUS 
Address: Operational Base + offset (OxOOFC 


| Bit |Attr| Reset Value 
15:8 |RO_|Ox0O [reserved 


INTR_SLOT 
7:0 0x00 Interrupt signal for each Slots 
| Host Controller support single,card,slot. This register shall always 
return 0. 


EMMC HOST CNTRL VERS 
Address: Operational Base + offset (OxOOFE 


ise fo oo VEROOR VERSION. 
loxio ENDO Version Number. 
SPEC_VERSION_NUM 
Specification, Version Number. 
Values: 
8'hO: SD Host Controller Specification Version 1.00 
8'his SD Host Controller Specification Version 2.00 
8'h2: SD Host Controller Specification Version 3.00 
8'h3: SD Host Controller Specification Version 4.00 
8'h4: SD Host Controller Specification Version 4.10 
8'h5: SD Host Controller Specification Version 4.20 
Others: Reserved 


EMMC CQVER 
Address: Operational Base + offset (0x0180) 
Re paitheteset Value|______________Descrlptlon __| 
31°42/RO™|Ox00000_—ireserved 


EMMC_VER_MAJOR 
11:8 eMMC Major Version Number (1st digit left of decimal point) in 
BCD format 


EMMC_VER_MINOR 

Oxi eMMC Minor Version Number(1st digit right of decimal point) in 
BCD format 
EMMC_VER_SUFFIX 

0x0 eMMC Version Suffix (2nd digit right of decimal point) in BCD 
format 


EMMC_CQCAP 
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Address: Operational Base + offset (0x0184 


 Dit_{Attr| Reset Value | ______Deseription 
31:29[RO_ |oxo—sireserved CC‘ ;;C!C*@™ 


CRYPTO_SUPPORT 

Crypto Support. 

This bit indicates whether the Host Controller supports 
cryptographic operations. 

Values: 

1'bO: Crypto not Supported 

1'b1: Crypto Supported 


27:16|RO_|0x000_ [reserved 


ITCFMUL 
Internal Timer Clock Frequency Multiplier. 
This field indicates the frequency of the clock used for interrupt 
coalescing timer and for determining the SQS polling period. See 
ITCFVAL definition for details. 
15:12 0x0 4'hO: 1 KHz clock 
4'h1: 10 KHz clock 
4'h2: 100 KHz clock 
4'h3: 1 MHz clock 
4'h4: 10 MHz clock 
Others: Reserved 


141:10/RO_|0xO_ ss [reserved = CU 


ITCFVAL 
Internal Timer Clock Frequency Value. 

0x000 This field scales the frequency of the timer clock provided by 
ITCFMUL. The Final clock,frequency of actual timer clock is 
calculated as ITCFVAL* ITCFMUL. 


EMMC_CQCFG 
Address: Operational Base + offset (0x0188) 
Bit |Attr| Reset Value|_____#\_Deseription _| 
31:13[RO |[0x00000_—|reserved 


DCMD, EN 
Direct Command (DCMD) Enable. 
This bit indicates to the hardware whether the Task Descriptor in 
slot. #31 of the TDL is a Data Transfer Task Descriptor, or a Direct 
Command Task Descriptor. 

RW |0x0O CQE uses this bit when a task is issued in slot #31, to determine 
how to decode the Task Descriptor. 
Values: 
1'bO: Task descriptor in slot #31 is a Data Transfer Task 
Descriptor 
1'b1: Task See in slot #31 is a DCMD Task Descriptor 


LINQ fieOxO reserved 


TASK_DESC_SIZE 

This bit indicates the size of task descriptor used in host memory. 

This bit can only be configured when Command Queueing Enable 
RW |0x0 bit is O (command queueing is disabled) 

Values: 

1'bO: Task descriptor size is 64 bits 

1'b1: Task a size is 128 bits 


7:2 |RO |0xoo_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


CR_GENERAL_EN 

Crypto General Enable. 

Enable/Disable bit for Crypto Engine. If cryptographic operations 
1 Rw loxo are HOE supported, this status bit is reserved. 

Values: 

1'bO: Disable cryptographic operations for all transactions 

1'b1i: Enable cryptographic operations for transactions where 

TD.CE=1 or CRNQP.CE=1 


CQ_EN 

Command Queueing Enable. 

When CQE is disable, the software controls the eMMC bus using 

the registers between the addresses 0x000 to Ox1FF. 

Before the software writes to this bit, the software verifies that 
rw loxo the eMMC host controller is in idle state and therevareyno ongoing 

commands or data transfers. When software wants. to exit 

command queuing mode, it clears all previous tasks (if any) 

before setting this bit to 0. 

Values: 

1'b0O: Disable command queuing 

1'b1: Enable command queuing 


EMMC_COQCTRL 

Address: Operational Base + offset (0x018C 
Bit {Attr| Reset Value/_____¢Description 
[31:9 [RO |Ox000000__—ifreserved CT —“(—*i‘“‘“‘“‘ ;!W.C*r 


CLR_ALL_TASKS 

Clear all tasks. 

This bit can only be written when the controller is halted. This bit 
rw loxo does not clear tasks in the device. The software has to use the 

CMDQ_TASK_MGMT command to clear device's queue. 

Values: 

1'bO: Programming O has no effect 

at eS Clears all the tasks in the controller 


7:1 |RO [0x00 aireserved “St—“‘“CS*S*™*™*™*™*™*™C™*™;™;~;~;C;™;~;~;~C;C;C;C;C‘~*«’ 


HALT 

Halt request and resume. 

Values: 

1'b0: RESUME_CQE. Software writes 0 to this bit to exit from the 

halt state and resume CQE activity. 

1'b1: HALT_CQE. Software writes 1 to this bit when it wants to 

acquire software control over the eMMC bus and to disable CQE 
RW |0x0 from issuing command on the bus. 

For example, issuing a Discard Task command 

(CMDQ_TASK_MGMT). When the software writes 1, CQE 

completes the ongoing task (if any in progress). After the task is 

completed and the CQE is in idle state, CQE does not issue new 

commands and indicates to the software by setting this bit to 1. 

The software can poll on this bit until it is set to 1 and only then 

send commands on the eMMC bus. 


EMMC_ COIS 
Address: Operational Base + offset (0x0190) 
Bit _|Attr| Reset Value| _________Deseription _ 
[31:4 [RO |[oxo000000 [reserved 
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| Bit [Attr/ResetValue| —C(éeescription 
TCL 
Task Cleared Interrupt. 
This status bit is asserted (if CQISTE.TCL=1) when a task clear 
operation is completed by CQE. The completed task clear 
operation is either an individual task clear (CQTCLR) or clearing 
of all tasks (CQCTL). 
Values: 
1'bO: TCL Interrupt is not set 
1'b1: TCL Interrupt is set 
RED 


Response Error Detected Interrupt. 

This status bit is asserted (if CQISTE.RED=1) when a responseyis 
received with an error bit set in the device status field. 

Software uses CQRMEM register to configure which device’ status 
bit fields may trigger an interrupt, and which are masked. 
Values: 

1'bO: RED Interrupt is not set 


1'b1: RED Interrupt is set 

TCC 

Task Complete Interrupt. 

This status bit is asserted(if CQISTE.TCC=1) when at least one of 
the following two conditions are met: 

a. A task is completed and theINT bit is set in its Task Descriptor 
b. Interrupt caused by Interrupt Goalescing logic 

Values: 

1'bO: TCC Interrupt isnot set 

1'b1: TCC Interrupt is set 

HAC 

Halt Complete Interrupt. 

This status bit is asserted (if CQISTE.HAC=1) when halt bit in 
CQCTL register transitions from 0 to 1 indicating that Hhost 
Controller has completed its current ongoing task and has 
entered halt state. 

Values: 

1'bO: HAC Interrupt is not set 

1'bi: HAC Interrupt is set 


EMMC_ CQISE 

Address: Operational*Base + offset (0x0194 

| Bit [Attr|/ResetValue| ss ——“‘(S#éiS scription — Cd 
[31:4 [RO_|0x0000000_ [reserved  — —“‘“‘“(“(‘(‘(‘(‘;(‘;‘;‘C;‘“‘;SC~*™ 


TCL_STE 
Task Cleared Interrupt status enable. 
3 RW.__|0x0 Values: 
1'bO: CQIS.TCL is disabled 
1'b1: CQIS.TCL is set when its interrupt condition is active 


RED_STE 
Response Error Detected Interrupt status enable. 
2 RW {0x0 Values: 
1'bO: CQIS.RED is disabled 
1'b1: CQIS.RED is set when its interrupt condition is active 
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| Bit [Attr|ResetValue| —Ci@Deescription 
TEC. Ste 
Task Complete Interrupt status enable. 
Values: 
1'bO: CQIS.TCC is disabled 


1'b1: CQIS.TCC is set when its interrupt condition is active 
HAC_STE 

Halt Complete Interrupt status enable. 

Values: 

1'bO: CQIS.HAC is disabled 

1'b1: CQIS.HAC is set when its interrupt condition is active 


EMMC_ COQISGE 

Address: Operational Base + offset (0x0198) 
TCL_SGE 
Task Cleared Interrupt signal enable. 
Values: 
1'bO: CQIS.TCL interrupt signal generation is/disabled 
1'b1: CQIS.TCL interrupt signal generation is active 
RED_SGE 
Response Error Detected Interruptysignal enable. 
Values: 
1'bO: CQIS.RED interrupt/signal generation is disabled 
1'b1: CQIS.RED interrupt signal generation is active 
TCC_SGE 
Task Completenterrupt signal enable. 
Values: 
1'bO: CQIS.TCC interrupt signal generation is disabled 
1'b1: CQIS.TCC interrupt signal generation is active 
HAC_SGE 
Halt Complete Interrupt signal enable. 
Values: 
1’bO; CQIS.HAC interrupt signal generation is disabled 
1'b1: €QIS.HAC interrupt signal generation is active 


EMMC CQIC 
Address: Operational Base + offset (0x019C) 


| Bit |Attr| Reset Value 


INTC_EN 
Interrupt Coalescing Enable Bit. 
Values: 
et RVRLOY 1'bO: Interrupt coalescing mechanism is disabled 
1'b1: Interrupt coalescing mechanism is active. Interrupts are 
counted and timed, and coalesced interrupts are generated 


130:21[RO |0x000 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


INTC_STAT 
Interrupt Coalescing Status Bit. 
This bit indicates to the software whether any tasks (with INT=0) 
have completed and counted towards interrupt coalescing (that 
is, this is set if and only if INTC counter > 0). 
2 eae Values: 
1'b0O: INTO Task completions have not occurred since last counter 
reset (INTC counter == 0) 
1'b1: At least one INTO task completion has been counted (INTC 
counter > 0) 
119:17/[RO_ [Oxo [reserved 
INTC_RST 
Counter and Timer Reset. 
When host driver writes 1, the interrupt coalescing timer and 
16 WO |0x0 counter are reset. 
Values: 
1'bO: No Effect 
1'b1: Interrupt coalescing timer and counter are reset 
INTC_TH_WEN 
Interrupt Coalescing Counter Threshold, Write Enable. 
When software writes 1 to this‘bit, the value INTC_TH is updated 
WO |0x0 with the contents written on the same’cycle. 
Values: 
1'bO: Clears INTC_TH_WEN 
df: ee Sets INTC_TH_WEN 


14:13/RO_|0xO_ si reserved = (“$$ <s$ MPM} BY 


INTC_TH 
Interrupt Coalescing Counter Threshold filed. 
Software uses this field to configure the number of task 
completions (only'tasks with INT=0 in the Task Descriptor), which 
are required in order to generate an interrupt. 
Counter Operation: As data transfer tasks with INT=0 complete, 
they are counted by CQE. The counter is reset by software during 
theyinterrupt service routine. The counter stops counting when it 
reaches the value configured in INTC_TH, and generates 
: interrupt. 

BESS Os X00 5°hO: Interrupt coalescing feature disabled 
5'h1: Interrupt coalescing interrupt generated after 1 task when 
INT=0 completes 
5'h2: Interrupt coalescing interrupt generated after 2 tasks when 
INT=0 completes 
5'h1f: Interrupt coalescing interrupt generated after 31 tasks 
when INT=0 completes 
To write to this field, the INTC_TH_WEN bit must be set during 
the same write operation. 
TOUT_VAL_WEN 
When software writes 1 to this bit, the value TOUT_VAL is 

7 wo loxo upaated with the contents written on the same cycle. 
Values: 
1'bO: clears TOUT_VAL_WEN 
1'b1: Sets TOUT_VAL_WEN 
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| Bit |Attr|ResetValue| Ci@eescription 


TOUT_VAL 
Interrupt Coalescing Timeout Value. 
Software uses this field to configure the maximum time allowed 
between the completion of a task on the bus and the generation 
of an interrupt. 
Timer Operation: The timer is reset by software during the 
interrupt service routine. It starts running when a data transfer 
task with INT=0 is completed, after the timer was reset. When 
the timer reaches the value configured in ICTOVAL field it 

Rw 0x00 generates an interrupt and stops. 
The timer's unit is equal to 1024 clock periods of the clock whose 
frequency is specified in the Internal Timer Clock Frequency field 
CQCAP register. 
7'hO: Timer is disabled. Timeout-based interrupt isnot generated 
7'hi: Timeout on 01x1024 cycles of timer clock frequency 
7'h2: Timeout on 02x1024 cycles of timer clock frequency 
7'h7f: Timeout on 127x1024 cycles of timemclock frequency 
In order to write to this field, the TOUT _VAL_WEN bit must be set 
at the same write operation. 


EMMC_COTDLBA 
Address: Operational Base + offset (0x01A0) 


| Bit |Attr| Reset Value, 


Po escription 

TDLBA 

Task Descriptor List Base,Address. 

This register stores the LSB bits (bits 31:0) of the byte address of 

the head of the Task Descriptor List in system memory. The size 
ott. RE OxpOoe pene of the task descriptor list is 32 * (Task Descriptor size + Transfer 

Descriptor size) as*configured by Host driver. This address shall 

be set onel._ KB boundary. The lower 10 bits of this register shall 

be set.to 0 by software and shall be ignored by CQE. 


EMMC CQTDBR 
Address: Operational Base)+ offset (0x01A8) 
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| Bit |Attr|ResetValue| Ci@eescription 


DBR 
Command Queueing Task Doorbell. 
Software shall configure TDLBA, and enable CQE in CQCFG before 
using this register. 
Writing 1 to bit n of this register triggers CQE to start processing 
the task encoded in slot n of the TDL. Writing 0 by the software 
does not have any impact on the hardware, and does not change 
the value of the register bit. 
CQE always processes tasks in-order according to the order 
submitted to the list by CQTDBR write transactions. 
CQE processes Data Transfer tasks by reading the Task Descriptor 
and sending QUEUED_TASK_PARAMS (CMD44) and 
QUEUED_TASK_ADDRESS (CMD45) commands to the device: 
CQE processes DCMD tasks (in slot #31, when enabled) by 

31:0 }|RW |OxOO000000 |reading the Task Descriptor, and generating the command 
encoded by its index and argument. 
The corresponding bit is cleared to 0 by CQE in one of the 
following events: 
a. When a task execution is completed (with success or error) 
b. The task is cleared using CQTCLR»vregister 
c. All tasks are cleared using CQCTL register 
d. CQE is disabled using CQCFG register 
Software may initiate multiple tasks»at the same time (batch 
submission) by writing 1 to multiple bits of this register in the 
same transaction. 
In the case of batch submission, CQE shall process the tasks in 
order of the tasksindex, starting with the lowest index. If one or 
more tasks in/the batchsare marked with QBR, the ordering of 
execution will be based on said processing order. 


EMMC_ COTCN 
Address: Operational Base + offset (0x01AC) 


| Bit |Attr| Reset Value 


TEN 
Task Complete Notification. 
Each of the 32 bits are bit mapped to the 32 tasks. 
Bit-N(1): Task-N has completed execution (with success or 
errors) 

31:0 |RW |Ox00000000, |Bit-N(0): Task-N has not completed, could be pending or not 
submitted. 
On task completion, software may read this register to know 
which tasks have finished. After reading this register, software 
may clear the relevant bit fields by writing 1 to the corresponding 
bits. 


EMMC»COQODQS 
Address: Ope a aBbal Base + offset (0x01BO) 


| Bit |Attr| Reset Value 


DQS 
Device Queue Status. 
Each of the 32 bits are bit mapped to the 32 tasks. 
: Bit-N(1): Device has marked task N as ready for execution 

ot0 OxGooeodod Bit-N(0): Task-N is not ready for execution. This task could be 
pending in device or not submitted. 
Host controller updates this register with response of the Device 
Queue Status command. 
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EMMC_CQDPT 
Address: Operational Base + offset (0x01B4) 


| Bit |Attr| Reset Value, 


Po Ciescription 
DPT 
Device Pending Tasks. 
Each of the 32 bits are bit mapped to the 32 tasks. 
Bit-N(1): Task-N has been successfully queued into the device 
and is awaiting execution. 
Bit-N(O0): Task-N is not yet queued. 

0x00000000 Bit n of this register is set if and only if QUEUED_TASK_PARAMS 
(CMD44) and QUEUED_TASK_ADDRESS (CMD45) were sentfor 
this specific task and if this task has not been executed yet. 

CQE shall set this bit after receiving a successful response for 

CMD45. CQE shall clear this bit after the task has completed 
execution. 
Software reads this register in the task-discard procedure to 
determine if the task is queued in the device. 


EMMC CQOTCLR 
Address: Operational Base + offset (0x01B8) 


| Bit |Attr| Reset Value 


TCLR 

Command Queueing Task Clear 

Writing 1 to bit n of this register orders CQE to clear a task which 

software has previously issued. 

This bit can only be written when CQE is in Halt state as indicated 
31:0 |RW |OxO0000000 |in CQCFG register Halt bit: When software writes 1 to a bit in this 

register, CQE updates the value to 1, and starts clearing the data 

structures related to the task. CQE clears the bit fields (sets a 

value of 0) in CQTCLR and in CQTDBR once the clear operation is 

completemSoftware must poll on the CQTCLR until it is cleared to 

verify that a.cclear operation was done. 


EMMC CQSSC1 
Address: Operational Base)+ offset (0x01C0) 
| Bit [Attr|ResetValue|“\ ——Ci@Deescription = 
[31:20|RO_|0x000 . \. [reserved 
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| Bit |Attr|ResetValue| Ci ecription 


SQSCMD_BLK_CNT 

Send Status Command Block Counter. 

This field indicates when SQS CMD is sent while data transfer is in 

progress. 

A value of 'n' indicates that CQE sends status command on the 

CMD line, during the transfer of data block BLOCK_CNT-n, on the 

data lines, where BLOCK_CNT is the number of blocks in the 

current transaction. 

4'hO: SEND_QUEUE_STATUS (CMD13) command is not sent 

during the transaction. Instead, it is sent only when the data lines 
19:16;RW |Ox1 are idle. 

4'h1: SEND_QUEUE_STATUS command is to be sent during, the 

last block of the transaction. 

4'h2: SEND_QUEUE_STATUS command when last.2 blocks are 

pending. 

4'h3: SEND_QUEUE_STATUS command whenslast 3 blocks are 

4'hf: SEND_QUEUE_STATUS command when last 15 blocks are 

pending. 

Should be programmed only when CQCFG.CQ_EN is '0'. 


SQSCMD_IDLE_TMR 

Send Status Command Idle Timer. 

This field configures the polling period to be used when using 

periodic SEND_QUEUE_STATUS)»(CMD13) polling. Periodic polling 

is used when tasks aré“pending in the device, but no data 

transfer is in progress. When a SEND_QUEUE_STATUS response 

indicates that/no task issready for execution, CQE counts the 

configured time until it issues the next SEND_QUEUE_STATUS. 
15:0 |RW /0x1i000 Timer units are clock periods of the clock whose frequency is 

specified.in the Internal Timer Clock Frequency field CQCAP 

register. Theyminimum value is Ox0001 (1 clock period) and the 

maximum, value is OxFFFF (65535 clock periods). 

For.example, a CQCAP field value of O indicates a 19.2 MHz clock 

frequency (period = 52.08 ns). If the setting in CQSSC1.CIT is 

0x1000, the calculated polling period is 4096*52.08 ns= 213.33 

ns. 

Should be programmed only when CQCFG.CQ _ EN is '0'. 


EMMC_CQSSC2 

Address: Operational Base + offset (0x01C4 
Bit {Attr{ Reset Value|________Description 
[31:46)RO,|0x0000_—sireserved ——“‘“‘“(“‘(“(“(S#S#S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C;C‘*dC 


SQSCMD_RCA 

Send Queue RCA. 

This field provides CQE with the contents of the 16-bit RCA field 
pO RW, Ox0000 in SEND_QUEUE_STATUS (CMD13) command argument. 

CQE copies this field to bits 31:16 of the argument when 

transmitting SEND_ QUEUE STATUS (CMD13) command. 


EMMC CQCRDCT 
Address: Operational Base + offset (0x01C8) 
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| Bit |Attr|ResetValue| —Ci@eescription 


DCMD_RESP 
Direct Command Last Response. 

0x00000000 This register contains the response of the command generated by 
the last direct command (DCMD) task that was sent. 
Contents of this register are valid only after bit 31 of CQTDBR 
register is cleared by the controller. 


EMMC CQRMEM 
Address: Operational Base + offset (0x01D0) 


| Bit |Attr| Reset Value 


RESP_ERR_MASK 

Response Mode Error Mask. 

The bits of this field are bit mapped to the device response. 

This bit is used as an interrupt mask on the device’status filed 

that is received in Ri/R1b responses. The reset value of this 

register is set to trigger an interrupt on all "Error type bits in the 
31:0 |RW |Oxfdf9a080  |device status. 

1'bO: When a R1i/R1b response is received, bit iin the device 

status is ignored. 

1'b1: When a Ri/R1b response is received, with a bit i in the 

device status set, a RED interrupt is.generated. 

Note: Responses to CMD13 (SQS)encode the QSR so that they 


EMMC_COTERRI 
Address: Operational Base + offset (0x01D4) 


| Bit |Attr| Reset Value, 


PoC Description 
TRANS_ERR_FIELDS .VALID 
Data Transfer Error Field Valid. 
This bit is updated when an error is detected while a data transfer 
transaction,was in progress. 

31 0x0 : 
1'bO:Ignore contents of TRANS_ERR_TASKID and 
TRANS ERR» CMD_INDX 
1'b1: Data transfer related error detected. Check contents of 
TRANS_ERR_TASKID and TRANS _ERR_CMD_INDx fields 


30:29|RO_[OxO 4 | [reserved 


TRANS _ERR_TASKID 
. Data Transfer Error Task ID. 
eon ee Opv This field captures the ID of the task that was executed and 
whose data transfer has errors. 


23:22|RO_|OxO_—sireserved 


TRANS_ERR_CMD_INDX 
21:06 0x00 Data Transfer Error Command Index. 
: This field captures the index of the command that was executed 
and whose data transfer has errors. 


RESP_ERR_FIELDS_VALID 
Response Mode Error Fields Valid. 
This bit is updated when an error is detected while a command 
transaction was in progress. 

15 0x0 Values: 
1'bO: Ignore contents of RESP_ERR_TASKID and 
RESP_ERR_CMD_INDX 
1'b1: Response-related error is detected. Check contents of 
RESP_ERR_TASKID and RESP_ERR_CMD_INDxX fields 
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| Bit |Attr/ResetValue| CSC‘ escription 
114:13/RO_|OxO_ [reserved 


RESP_ERR_TASKID 
12:8 0x00 Response Mode Error Task ID. 
: This field captures the ID of the task which was executed on the 
command line when the error occurred. 


7:6 |RO |Oxo [reserved 


RESP_ERR_CMD_INDX 

0x00 Response Mode Error Command Index. 
This field captures the index of the command that was executed 
on the command line when the error occurred. 


EMMC CQCRI 
Address: Operational Base + offset (0x01D8) 
| Bit [Attr|ResetValue| Ci ecription =—Ss/- 
[31:6 [RO _|Oxo000000 [reserved 


CMD_RESP_INDX 
Last Command Response Index 

0x00 This field stores the index of the last received command 
response. CQE shall update the value.every time a command 
response is received. 


EMMC_CQCRA 
Address: Operational Base + offset (0x01DC) 


| Bit |Attr| Reset Value, 


Pa Uscription 
CMD_RESP_ARG 
Last Command Response Argument. 

31:0 Ox00000000 |This field stores the argument of the last received command. CQE 
shall update the value every time a command response is 
received. 


EMMC_ VER_ID 
Address: Operational Base + offset,(0x0500) 


| Bit |Attr| Reset Value, 


Description 
: VER ID 


EMMC VER TYPE 
Address: Operational._Base + offset (0x0504 


| Bit _|Attr| Reset Value 


, VER_TYPE 


EMMC_ HOST CTRL3 
Address: Operational Base + offset (0x0508) 


| Bit |Attr|ResetValue| Ci eescription 
7:5 |RO [oxo [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


SW_CG_DIS 

Internal clock gating disable control. 

This bit must be used to disable IP's internal clock gating when 

required. When disabled clocks are not gated. Clocks to the core 

(except AHB bus clock) must be stopped when programming this 
4 RW |0x0 bit. 

Values: 

1'bO: Internal clock gating is disabled, clocks are not gated 

internally 

1'b1: Internal clock gates are active and clock gating is controlled 

internally 


3:1 |RO [Oxo [reserved = CC CNG 


CMD_CONFLICT_CHECK 

Command conflict check. 

This bit enables command conflict check. 

Host Controller monitors the CMD line wheneverya command is 

issued and checks whether the value driven on command output 
rw loxo line matches the value on command input line at next subsequent 

edge of transmit clock to determine command conflict error. This 

bit is cleared only if the feed back delay (including IO Pad delay) 

is more than (card clock period’- flop setup time). 

Values: 

1'bO: Disable command conflict, check 

1'b1: Check for command*conflict.after 1 card clock cycle 


EMMC_EMMC_ CTRL 

Address: Operational Base + offset (0x052C) 

| Bit [Attr|ResetValue| | Description — 
115:11/RO [0x00 reserved 


CQE_PREFETCH_DISABLE 
Enable or*Disable CQE's PREFETCH feature. 
This field allows Software to disable CQE's data prefetch feature 
when set to 1. 
10 RW |0x0O \Vatucs 
1'b0O: CQE can prefetch data for successive WRITE transfers and 
pipeline successive READ transfers 
1'b1: Prefetch for WRITE and Pipeline for READ are disabled 


CQE_ALGO_SEL 
Scheduler algorithm selected for execution. 
This bit selects the Algorithm used for selecting one of the many 
ready tasks for execution. 
RYT? Values: 
1'bO: Priority based reordering with FCFS to resolve equal priority 
tasks 
1'b1: First come First serve, in the order of DBR rings 
ENH_STROBE_ENABLE 
Enhanced Strobe Enable. 
This bit instructs Host to sample the CMD line using data strobe 
RW |0x0 for HS400 mode. 
Values: 
1'b0: CMD line is sampled using receive clock for HS400 mode 
1'b1i: CMD line is sampled using data strobe for HS400 mode 
eseiveda 2 =n 


7:3 |RO 0x00 __—[reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


EMMC_RST_N 
EMMC Device Reset signal control. 
2 RW |0x1 Values: 
1'bO: Reset to eMMC device asserted 
1'bi: Reset to eMMC device is de-asserted 


DISABLE_DATA_CRC_CHK 

Disable Data CRC Check. 

This bit controls masking of CRC16 error for Card Write in eMMC 

mode. This is useful in bus testing (CMD19) for an eMMC device. 
1 Rw loxo In bus testing, an eEMMC card does not send CRC status for a 

block, which may generate CRC error. This CRC error can be 

masked using this bit during bus testing. 

Values: 

1'bO: DATA CRC check is enabled 

1'b1: DATA CRC check is disabled 


CARD_IS_EMMC 
eMMC Card present. 
This bit indicates the type of card connected. An, application 

RW |0x0 program this bit based on the card connected to Host Controller. 
Values: 
1'bO: Card connected to Host.Controller is a non-eMMC card 
1'b1: Card connected to Host Gontroller is an eMMC card 


EMMC BOOT CTRL 
Address: Operational Base + offset (0x052E) 


| Bit |Attr| Reset Value 


BOOT_TOUT_CNT 
Boot Acknowledge Timeout Counter Value. 
This value determines the interval by which boot acknowledge 
timeout (50 ms) is detected when boot acknowledge is expected 
during boot operation. 
15:12;RW |0x0 Values 
4'hO®TMELK x 2%13 
4'hd: TMCLK x 2%14 
4"hE: TMCLK x 2“%27 
4'hF: Reserved 


11:9 [RO |OxOQ J Sifeserved 


BOOT_ACK_ENABLE 
Boot Acknowledge Enable. 
When this bit set, Host checks for boot acknowledge start pattern 
Rw. lox of 0-1-0 during boot operation. This bit is applicable for both 
mandatory and alternate boot mode. 
Values: 
1'b1: Boot Acknowledge enable 
1'b0O: Boot Acknowledge disable 
VALIDATE_BOOT 
Validate Mandatory Boot Enable bit. 
5 Rw lox0 This bit is used to validate the MAN_BOOT_EN bit. 
Values: 
1'b1: Validate Mandatory boot enable bit 
1'b0O: Ignore Mandatory boot Enable bit 
reserved 


6:1 |RO 0x00 _—i[reserved 
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| Bit |Attr|ResetValue| Ci eecription 


MAN_BOOT_EN 
Mandatory Boot Enable. 
This bit is used to initiate the mandatory boot operation. The 
application sets this bit along with VALIDATE_BOOT bit. 
RW {0x0 Writing 0 is ignored. The Host Controller clears this bit after the 
boot transfer is completed or terminated. 
Values: 
1'b1: Mandatory boot enable 
1'b0O: Mandatory boot disable 


EMMC AT CTRL 
Address: Operational Base + offset (0x0540 


| Bit_|Attr| Reset Value 
31:21|RO_[0x000 


POST_CHANGE_DLY 
Time taken for phase switching and stable clock output. 
Values: 
20:19;RW {0x0 2'hO: Less than 1-cycle latency 
2'h1: Less than 2-cycle latency 
2'h2: Less than 3-cycle latency 
2'h3: Less than 4-cycle latency 
PRE_CHANGE_DLY 
Maximum Latency specificationbetween transmit clock and 
receive clock. 
Values: 
PE i077) BAN: (0X0 2'hO: Less than 1-cyele latency 
2'h1: Less thany2-cycle latency 
2'h2: Less than 3-cyclelatency 
2'h3: Less than,4-cycle latency 


TUNE_CLK_STOP “EN 
Clock stopping control for Tuning and auto-tuning circuit. 
When enabled, clock gate control output is pulled low before 
changing phase select codes. This effectively stops the receive 

RW |0x0 clock. Changing phase code when clocks are stopped ensures 
glitch free phase switching. 
Values: 
1'bO: Clocks not stopped 
1' ey Clocks stopped during phase code change 

15:5 [RO [0xOQO\ =" |reserved 


SW_TUNE_EN 
This fields enables software-managed tuning flow. 
4 RW |0x0O Values: 
1'bO: Software-managed tuning disabled 
1'b1: Software-managed tuning enabled 
RPT_TUNE_ERR 
Framing errors are not generated when executing tuning. 
3 Rw lox0 This genug bit allows users to report these errors. 
Values: 
1'b0O: Default mode where per host no errors are reported 
1'b1: Debug mode for reporting framing errors 
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| Bit |Attr|ResetValue| Ci@eescription 


SWIN_TH_EN 
Sampling window Threshold enable. 
Selects the tuning mode. Field should be programmed only when 
SAMPLE_CLK_SEL is '0'. 

2 RW {0x0 Values: 
1'bO: Tuning engine sweeps all taps and settles at the largest 
window. 
1'b1: Tuning engine selects the first complete sampling window 
that meets the threshold set by SWIN_TH_VAL field. 
reserved 


1:0 |RO |0x0___—[reserved 


EMMC AT STAT 
Address: Operational Base + offset (0x0544) 


| Bit _|Attr| Reset Value 
31:24|RO_[OxoO_ reserved 


L_EDGE_PH_CODE 
: Left Edge Phase code. 
Bs Ox00 Reading this field returns the phase code value used by Auto- 
tuning engine to sample data on Left,edge of sampling window. 
R_EDGE_PH_CODE 
15:8 0x00 Right Edge Phase code. 
; Reading this field returns the,phase code value used by Auto- 
tuning engine to sample data on Right edge of sampling window. 
CENTER_PH_CODE 
: Centered Phase code. 
7200 RNs OX08 Setting AT_CTRL.SW_TUNE_EN enables software to write to this 
field. 


EMMC_DLL_ CTRL 
Address: Operational Base + offset (0x0800) 


| Bit |Attr|ResetValue| =» § / \———C—C~C~i scription = Cd 
31:25|RO_|0x00_—sireserved, 


DLL_BYPASS_MODE 
te § anes 
1'b1: Bypass 
ein 


72 ROZOx00 reserved 


DLL_SRST 

DLL software reset indication. 
Slblay, OX0 1'bO: Normal work 

1'b1: Reset 

DLL_START 

DLL working indication. 
ial ese 1'bO: DLL is not working 

1'b1: DLL is working 


EMMC_DLL_RXCLK 
Address: Operational Base + offset (0x0804) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


RX_CLK_ORI_GATE 
Receive original clock source gating enable. 

31 Rw loxo 1'bO: Receive original clock source is not auto gating, 
active when card clock is stable and enable. 
1'b1: Receive original clock source is auto gating, active 
when card is working. 


30__|RO_|oxo reserved 


RX_CLK_SRC_SEL 
Receive clock source selection. 

ca Ox 1'bO: Receive clock source is transmit clock output 
1'b1: Receive clock source is original clock input 


RX_CLK_CHGWIN 

Receive clock change window configuration. When high, receive 
clock is gated. 

RX_CLK_DLY_ENA 

Delay enable for receive clock output. 

1'bO: Disable delay. Receive clock output’comes, from receive 
clock source, determined by RX_CLK. SRG SEL. 

1'b1: Enable delay. Receive clock output comes from delay line 
output of receive clock source. 

RX_DELAY_NUM_SEL 

Delay element number selection for \receive clock. 

1'bO: Delay element numbérmcomes from hardware calculation 
1'b1i: Delay element number comes from software 
(RX_DELAY_NUM) 

RX_TAP_VALUE#SEL 

Tap value selection for*receive clock. 

1'bO: Tap value equals to (DLL_LOCK_VALUE*2)%256 

1'b1: Tap value comes from software (RX_TAP_VALUE) 
RX_TAP_NUM_SEL 

Tap. number selection for receive clock. 

1'bOs,Tap»number comes from tuning result 

1'bi: Tap number comes from software (RX_TAP_NUM) 
RX_DELAY_NUM 

Total delay element number of selected tap used for receive 
clock. 

RX_TAP_VALUE 

Tap value for receive clock. It denotes delay element number for 
receive clock cycle. 

RX_TAP_NUM 

Tap number for receive clock. 

Every clock is divided into 32 taps equably. The selected tap 
number is RX_TAP_NUM+1. Use tap number to select tap used 
for receive clock. 


N N 
es] 
nS) nS) 
= = 


fon) 
re) 
cies 


EMMC DLL TXCLK 


Address: Operational Base + offset (0x0808) 


Reset Value 


TX_CLK_SRC_SEL 


Transmit clock source selection. 
1'bO: Transmit clock source is invertion of original clock input 
1'b1: Transmit clock source is original clock input 
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| Bit [Attr|ResetValue| C(@Deescription 
28. ROO |Ox0" +" lireserved) 
TX_CLK_DLY_ENA 
Delay enable for transmit clock output. 
1'bO: Disable delay. Transmit clock output comes from transmit 
clock source, determined by TX_CLK_SRC_SEL. 
1'b1: Enable delay. Transmit clock output comes from delay line 
output of transmit clock source. 


TX_DELAY_NUM_SEL 

Delay element number selection for transmit clock. 

1'b0: Delay element number comes from hardware calculation 
1'b1i: Delay element number comes from software 


Tap value selection for transmit clock. 
1'bO: Tap value equals to (DLL_LOCK_VALUE*2)%256 
1'b1: Tap value comes from software (TX_TAP_VALUE) 
TX_TAP_NUM_SEL 
Tap number selection for transmit clock. 
1'b0O: Tap number is 8 
1'b1: Tap number comes from software.(TX_TAP_NUM) 
TX_DELAY_NUM 
Total delay element number of selected tap used for transmit 
clock. 
TX_TAP_VALUE 
Tap value for transmit clock. It denotes delay element number for 
transmit clock cycle. 

0 
TX_TAP_NUM 
Tap number for.transmit clock. 
Every clock is divided into 32 taps equably. The selected tap 
numbers BX_TAP_NUM+1. Use tap number to select tap used 
foretransmit clock. 


EMMC DLL STRBIN 
Address: Operational Base + offset (Ox080C) 


[Reset Value| “) ——C@Deescription 
STRBIN_DELAY_ENA 
Delay enable for strobe input. 
1'bO: Disable delay. Strobe input comes from original data strobe. 
1'b1: Enable delay. Strobe input comes from delay line output of 
original data strobe. 
STRBIN_DELAY_NUM_SEL 
Delay element number selection for strobe input. 
1'b0O: Delay element number comes from hardware calculation 
1'b1i: Delay element number comes from software 
(STRBIN_DELAY_NUM) 
STRBIN_TAP_VALUE_SEL 
Tap value selection for strobe input. 
1'bO: Tap value equals to (DLL_LOCK_VALUE*2)%256 
1'b1i: Tap value comes from software (STRBIN_TAP_VALUE) 
STRBIN_TAP_NUM_SEL 
Tap number selection for strobe input. 
1'b0O: Tap number is 8 
1'bi: Tap number comes from software (TAPNUM_TAP_NUM 
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Fer a 


Sac eee 
eens Rw | joxoo delay element number of selected tap used for strobe input. 


STRBIN_TAP_VALUE 
15: 58 rw 0x00 Tap value for strobe input. It denotes delay element number for 
strobe ee cycle. 


7:5 |RO |OxO [reserved 


STRBIN_TAP_NUM 
Tap number for strobe input. 

RW |0x00 Every clock is divided into 32 taps equably. The selected tap 
number is STRBIN_TAP_NUM+1. Use tap number to select,tap 
used for strobe input. 


EMMC_DLL_CMDOUT 
Address: Operational Base + offset (0x0810) 
Reset Value|______Deseription__J Wy" _ 

CMDOEN_SRC_SEL 
Command output enable selection. 
2'b00: Command output enable is from register output triggered 
by clock rising edge 
2'b01: Command output enable.is from/register output triggered 
by clock falling edge 
Others: Command output enable is from both register output 
triggered by clock rising edgey,and register output triggered by 
clock falling 
CMDOUT_SRC_SEL 
Command output source Selection. 
1'bO: Command output source is from register output triggered 
by clock rising edge 
1'b1: Command output source is from register output triggered 
by clocksfalling edge 
CMDBOUT_DELAY_ENA 
Delay,enable for command output. 


1’bO; Disable delay. Command output comes from command 
output source, determined by CMDOUT_SRC_SEL. 

1'b1: Enable delay. Command output comes from delay line 
output of command output source. 


CMDOUT_DELAY_NUM_SEL 

Delay element number selection for command output. 

1'bO: Delay element number comes from hardware calculation 
1'b1i: Delay element number comes from software 
CMDOUT_DELAY_NUM 

CMDOUT_TAP_VALUE_SEL 

Tap value selection for command output. 

1'bO: Tap value equals to (DLL_LOCK_VALUE*2)%256 

1'bi: Tap value comes from software (CMDOUT_TAP_VALUE 
CMDOUT_TAP_NUM_SEL 

Tap number selection for command output. 

1'b0O: Tap number is 0 

1'b1i: Tap number comes from software (CMDOUT_TAP_NUM) 
CMDOUT_DELAY_NUM 

Total delay element number of selected tap used for command 
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ie | 
CMDOUT_TAP_VALUE 

15: 8 rw 0x00 Tap value for command output. It denotes delay element number 
for command output. 


7:5 |RO |0x0 [reserved 


reserved 
CMDOUT_TAP_NUM 
Tap number for command output. 

RW |0x00 Every clock is divided into 32 taps equably. The selected tap 
number is CMDOUT_TAP_NUM+1. Use tap number to select tap 
used for command output. 


EMMC DLL STATUSO 
Address: Operational Base + offset (0x0840 


| Bit |Attr| Reset Value 
31:24[RO_|oxoo. [reserved CUA 
; DLL_CMDOUT_DELAY_VALUE 
23:16 0x00 
Delay element number used for command output 
RESCIVEG A 


115:10/RO_|0x00___—[reserved 


DLL_LOCK_TIMEOUT 

0x0 Delay line phase detection timeout status. 
1'bO: Not timeout 
1'b1: Timeout 


DLL_LOCK 

Delay line lock indication. 

1'bO: Delay line is not locked 

1'b1: Delay line is locked 

DLL_LOCK_VALUE 

Delay line lock*value for half card clock cycle. 

It denotes the delay element number needed for delay line 
locked. It is valid when DLL_LOCK is high. 


EMMC DLL STATUS1 

Address: Operational Base + offset,(0x0844) 

| Bit [Attr|ResetValue| | ———Ci@Deescription 
31:24/RO_ [0x00 “\[ reserved 


Weseye FO 
23:16 0x00 DLL_STRBIN_DELAY_VALUE 
Delay element number used for strobe input 


; DLL_RXCLK_DELAY_VALUE 
15:8 0x00 : 
Delay element number used for receive clock 
7:0 0x00 DLL_TXCLK_DELAY_VALUE 
: Delay element number used for transmit clock 


4.5 Interface Description 


4.5.1 EMMC Interface Description 
Table 4-1 EMMC Interface Description 


Module Pin Direction PAD Name IOMUX Setting 

emmc_cclk O EMMC_CLKOUT/GPIO2_Ai_d Fea er 
EMMC_CMD/FSPI_CLK_M0/GPI | EMMC_IOC_GPIO2A_IOMUX_SEL_L[ 

Emme wcemas: | 70 02_A0_u 3:0]=4'h1 
EMMC_DO/FSPI_DO_M0/GPIO2 | EMMC_IOC_GPIO2D_IOMUX_SEL_L[ 

emmc_cdataO | I/O “DOU 3:0]=4’h1 
EMMC_D1/FSPI_D1_M0/GPIO2 | EMMC_IOC_GPIO2D_IOMUX_SEL_L[ 

emmc_cdata1 | I/O “Diu 7:4]=4'h1 
EMMC_D2/FSPI_D2_M0/GPIO2 | EMMC_IOC_GPIO2D_IOMUX_SEL_L[ 

emmc_cdata2 | I/O “D2_u 11:8]=4’h1 

emmc_cdata3 | I/O EMMC_D3/FSPI_D3_M0/GPIO2 | EMMC_IOC_GPIO2D_IOMUX_SEL_L[ 
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Module Pin Direction PAD Name IOMUX Setting 
b3u 15:12]=4’'h1 
emmc_cdata4 | 1/0 a a ae a a eieaiee gan 
emmc_cdatas | 1/0 Siena a ea 
emmc_cdata6 | 1/0 Sa aa 
emmc_cdata7 | 1/0 oe ee ee re er 


emmc_strbin I DA_M2/UART5_CTSN_M1/GPIO 


EMMC_DATA_STROBE/I2C2_S_ | Euic_10C_GPIO2A_IOMUX_SEL_L[ 


5 ae A 11:8]=4’h1 
EMMC_RSTN/I2C2_SCL_M2/UA | EMMC_IOC_GPIO2A_IOMUX_SEL,L[ 
emmc_rstn O RT5_RTSN_M1/GPIO2_A3_d 15:12]=4'h1 


Notes: I=input, O=output, I/O=input/output, bidirectional 
4.6 Application Notes 
4.6.1 Clock Adjustment 


Phase detection is needed if you want to know the card clock’s precision before clock 
adjustment. The detection flow is as below: 


(1) 
(2) 


(3) 
(4) 


Set EMMC_DLL_CTRL[1]=1 to reset the EMMC DLL; then set EMMC~DLL_CTRL[1]=0 
to dis-reset EMMC DLL; 

Set DLL_START_POINT in EMMC_DLL_CTRL[23:16]; set DLA_INCREMENT in 
EMMC_DLL_CTRL[15:8], and set EMMC_DLL_CTRL[Q] toystart the DLL phase 
detection. 

Wait for DLL lock until EMMC_DLL_STATUSO[8].equals to 1. Get the 
EMMC_DLL_STATUSO[7:0] as the locked value forthe half card clock cycle time. 

If EMMC_DLL_STATUSO[9]=1 and EMMC_DLL’ STATUSO[8]=0, the detection is 
timeout, you can adjust the DLL_START ~POINT or DLL_INCREMENT to re-detection.; 
or bypass the detection if the totaldelay line length is short than half clock cycle. You 
need to set EMMC_DLL_CTRL[0] to O before you restart phase detection as(1)~(3). 


After phase detection, the clock’s precision,is shown in EMMC_DLL_STATUSO[7:0] 
(DLL_LOCK_VALUE) based on delay element. 

We can calculate the delay element numbers requirement for transmit clock (TXCLK), 
receive clock (RXCLK), data strobe,input (STRBIN), command output (CMDOUT), denoted as 
“XX” as follows: 


(1) 
(2) 
(3) 


Get tap value: if XX_TAP. VALUE, SEL=0, tap value equals to 
(DLL_LOCK_VALUE*2)%256; else tap value is set by software, XX_TAP_VALUE; 
Get tap number; if XX TAP_NUM_SEL=0, tap number comes from Host Controller; 
else tap number is set by software, XX_TAP_NUM; 

Get required delay element numbers: if XX_DELAY_NUM_SEL=0O, delay element 
number equals to tap value* tap number; else delay element number is set by 
software, XX, DELAY_NUM. 


The adjustmentwwalue for every cycle (XX) is equals to required delay element 
numbers*delay time of every element. 

The delay time of every element is in the range of 36ps~68ps, varying with different voltage 
and,temperature. 
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Chapter 5 Raster Graphic Acceleration 3 (RGA3) 


5.1 Overview 

RGA3 is a separate 2D graphics accelerator, used to accelerate basic operations, including: 
image position transformation (rotation, mirroring), size transformation (scale down, scale 
up), format conversion, FBC encoding and decoding, TILE encoding and decoding, and 
window overlap. 


5.2 Feature 


5.2.1 Image input mode and data format 
@ Raster mode 
m™ ARGB8888/RGB888/RGB565 
mM YUV420(8bit & 10bit)/YUV422(8bit &10bit)/YUYV(8bit) 
m YUV support semi-planer 
m@ YUV10bit support compacted/uncompacted, little/big endian 
@ FBCD mode 
m™ ARGB8888/RGB888/RGB565 
m YUV420(8bit & 10bit)/YUV422(8bit & 10bit) 
@ Tile8x8 mode 
mM YUV420(8bit & 10bit)/YUV422(8bit & 10bit) 
m YUV 10bit support compacted 


5.2.2 Image output mode and data format 
@ Raster mode 
m™ ARGB8888/RGB888/RGB565 
mB YUV420(8bit &10bit)/YUV422(8bit &10bit)/YUYV(8bit) 
m YUV support semi-planer 
m YUV10bit support compacted/uncompacted),little/big endian 
@ FBCE mode 
m™ ARGB8888/RGB888/RGB565 
mM YUV420(8&10bit)/YUV422(8bit &LObit) 
m FBCE payload support sparse/unsparse mode 
@ Tile8x8 mode 
m YUV420(8bit &10bit)/YUV422(8bit &10bit) 
m YUV support semi-planer 
m YUV10bit support compacted/uncompacted, little/big endian 


.2.3 Support 9 path 
RASTER -> RASTER 
RASTER -> FBCE 
RASTER -> TILE 
FBCD -> RASTER 
FBCD -> FBCE 
FBCD -> TILE 
TILE => RASTER 
TILE. -> FBCE 
TILE -> TILE 


@©@ee@e@@ee0e0e0 Ul 


.2.4 Support 2 layers and CSC 
Y2R: BT601L, BT601R, BT709,BT2020 
R2Y: BT601L, BT601R, BT709, BT2020 
RB swap, UV swap, YC swap(YUV422) 


@eeeui 


.2.5 Input/Output resolution 
Min input/output resolution is 128x128 
Max input resolution is (8192-16) x (8192-16) 
Max output resolution is (8192-64) x (8192-64) 


eeeu 


Copyright 2022 © Rockchip Electronics Co., Ltd. 701 


RK3588 TRM-Part2 


@ Max virtual width is 8192 word 


5.2.6 Resize 
@ Scale down: Average, max ratio is 8 
@ Scale up: Bicubic, max ratio is 8 


5.2.7 Orient 

@ Normal 

Ymirror 

Xmirror 
Rot180(xmirror+ymirror) 

Rot90 
Rot90+ymirror(xmirror+rot90) 
Rot90+xmirror(xmirror+rot270) 
Rot270 


5.2.8 Overlap 
@ 2 overlap mode: ABB and ABC 
@ Support YUV field and RGB field 


5.2.9 Config 
@ Support 32bit AHB configuration setting 
@ support AXI command configuration setting 


5.2.10 Others 

Support level interrupt 

Support 128bit AXI 

Support 128bit MMU, max mapping to 32G DDR 

4pixel/cycle when resize is bypass, 2pixel/cycle when resize is scale up/ scale down 


5.3 Block Diagram 


' Seder dst_bufd 
RGA_MI_AD_RASTER ondaredb) a ul (2048°64bit) 
H 
FIF Z 
' FRM_CONV a dst_buft 
' Z x (2048°64bit) 
sre_buft 
(2048°64bit) HOR. VER. dat_bufa: 
BYPASS BYPASS (2048°64bit) 


ce 
1 
i} 
i} 
' 
' 

1 
mi 
1 
1 
' 

' 

i} 

1 
i} 


wint 
art aba: 
RGA_MIFD_RASTER (2048*64bit) = Lad s (2048*64bit) 
1 _FIF a dst_buft 

| (2048*64bit) 

ist_but2 

it 


1 VER_UP 
RGA_MLIRD_FBCD sro_buft 
f 7 
ie aie (2048*64bit) HOR_ VER_ d 
f BYPASS BYPASS (2048°64bit) 


Fig. 5-1 RGA3 Block Diagram 
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AHB 32-bit 


Interrupt 
controller 


AXI 128-bit 


RGA_ intr 


Fig. 5-2 RGA3 in SOC 


5.4 Function Description 
5.4.1 RGA3 Size 
RGA3 common size relationship show as below: 


foc_width 
foc_yoff src_width 
foc_xoff } 
' act_yoff 
act_xoff ! act_width 


fbc_height | Sfc_height) act_height 


Fig. 5-3 RGA3 Size 
5.4.2 Raster mode 
@ RGAS3 support Raster mode for input and output, which is stored in DDR as 
below: 
1) rd_format/wr_format = 1 semi-planer format 
YUV semi-planer format, we need two buffers in DDR(Y buffer, C buffer): 


> 
_———eeeeeeeeeeee—— ee 


Y buff C buff 
Fig. 5-4 Raster semi-planer buffer in DDR 


Copyright 2022 © Rockchip Electronics Co., Ltd. 703 


RK3588 TRM-Part2 


According to different format, data will be stored in different ways as below: 


YUV422sp 


YUV420sp 


YUV422sp 10bit uncompact 


YUV420sp 10bit uncompact 


YUV422sp 10bit compact 


YUV420sp 10bit compact 
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31 24 16 0 
Y03 Y02 YO! YOO 
Y13 Y12 Y11 Y10 
vo2 U02 Voo U0o 
V22 U22 V10 U10 
31 24 16 0 
YO3 Yo2 YO1 YOO 
Y13 Y12 Y11 Y10 
vo2 U02 voo U00 
31 6 16 10 0 
YO3 YO2 YO1 YOO 
Y13 Y12 Y11 Y10 
vo2 U02 voo U00 
V12 U12 V10 U10 
31 26 16 10 0 
Y03 Y02 YO1 YOO 
Y13 Y12 Y11 Y10 
vo2 U02 voo U00 


39 30 20 10 0 
Y03 Yo2 Yo1 Yoo 
Y13 Y12 Yu Y10 
vo2 Uo2 Vo0 uoo 
Fig. 5-5 Different format in DDR 
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2) rd_format/wr_format = 2 interleave format 
RGB or YVYU format, we need only one buffer in DDR: 


RGB/YUYY buff 
Fig. 5-6 Raster interleave buffer in DDR 


According to different format, data will be stored in different ways as below: 


15 44 5 0 
RGB565 R | G | B 
31 24 16 8 0 
B1 RO GO BO 
RGB888packed G2 B2 R14 G1 
R3 G3 B3 R2 
31 24 16 8 0 
ARGB8888 
A R | G B 
31 24 16 8 0 
ABGR8888 A B | G R 
31 24 16 8 0 
RGBA8888 
R G | B A 
31 24 16 8 0 
BGRA8888 
B G | R | A 
31 24 16 8 0 
YOO | Voo Y01 U00 
YVYU (YUV4221) 
Y10 | V10 Y11 U10 


Fig. 5-7 Different format in DDR 


5.4.3 FBCD mode 

This compression format is designed to be used for textures and frame buffers. It has been 
optimized to decrease external bandwidth as well as being random access and decodable at 
line speed for the texture cache. 
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Random access is available to individual 16x16 blocks, which in turn index individual 4x4 
blocks. This is done using a structure where a header block is stored for each 16x16 block at 
a predictable memory address in what is referred to as the header buffer. If the horizontal size 
is given by “width” and A is the start address of the head buff, the address of the header for 
the 16x16 block containing a_ given’ pixel at position x, y is given’ by 
A+16*(x/16+((y/16)*(width/16))). A consequence of the 16x16 block structure is that only 
multiples of 16 are allowed as width and height as shown below. 


The data that is used to store the individual 4x4 blocks in a 16x16 block is referred to as the 
payload data for that block. It is stored continuously in body buff from the offset that is 
supplied in the header. Each section in the body buffer contains payload data which is.used to 
decode a 16x16 block. The header contains an offset to the payload that resides insidevof the 
body buffer, which is typically allocated after allocated after the header buffer in the memory. 
The offset to the payload data is relative to the start of the header buffer. IN some cases it 
may sense to store payload data inside the header buffer, such as when encoding, blocks that 
are less than 16x16 in size and not all sub block sizes are used in a header. 


Header buff Body buff 
Fig. 5-8 FBC buffer in DDR 
5.4.4 Tile8x8 mode 


RGA3 support Tile8x8 mode for input and output(only support YUV420SP/YUV422SP/ 
YUV420SP 10bit/YUV422SP 10bit), we need two buffers in DDR as below: 


Y buff C buff 
Fig. 5-9 Tile buffer in DDR 
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tiled AR ck 


8x8X})¥ Hlluma 


1, yuv420 format: 


Luma 


2. yuv422 format: 


Yuv420 format 


Yuv422 format 


Wy (chroma 


Chrom: 


Chroma 


a 


ud vO 
ud vO 
ud vO 
ud vO 
ud vO 
ud vO 
ud vO 
ud vO 


ul vi u2 v2 u3 v3 
ul vi u2 v2 u3 v3 
ul v1 u2 v2 u3 v3 
ul vi u2 v2 u3 v3 


ul v1 u2 v2 u3 v3 
ul v1 u2 v2 u3 v3 
ul v1 u2 v2 u3 v3 
ul v1 u2 v2 u3 v3 
ul v1 u2 v2 u3 v3 
ul v1 u2 v2 u3 v3 
ul v1 u2 v2 u3 v3 
ul v1 u2 v2 u3 v3 


Fig. 5-10 Tile8x8 in DDR 


According to different format, data will be stored in.different ways as below: 


YUV422sp 


YUV420sp 
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63 56 48 16 
YO7 YO6 YO1 YOO 
Y13 Y16 Y11 Y10 
Y67 Y66 Y61 Y60 
Y77 Y76 Y71 Y70 
V06 U06 Vvoo U0O 
V26 U26 Wale) U10 
V66 U66 V60 U60 
V76 U76 v70 U70 

63 56 48 16 
Y07 YO6 Yo1 Yoo 
Y13 Y16 Y11 Y10 
Y67 Y66 Y61 Y60 
Y?77 Y76 Yi ¥70 
Vo6 U06 Voo Uoo 
V66 U66 V60 U60 

707 
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127 112 96 32 16 
YO7 dummy YO6 dummy de dummy YO1 dummy YOO 
Y13 dummy Y16 dummy ey dummy Y11 dummy Y10 
Y67 dummy Y66 dummy wat dummy Y61 dummy Y60 
: Y77 dummy Y76 dummy ae dummy Y71 dummy Y70 
YUV422sp 10bit uncompact 
read not support 
Vv06 dummy U06 dummy ae dummy voo dummy U00 
V26 dummy U26 dummy re dummy V10 dummy U10 
V66 dummy U66 dummy $e dummy V60 dummy U60 
V76 dummy U76 dummy on dummy v70 dummy U70 
127 112 96 32 16 
YO7 dummy Y06 dummy ee. dummy YO1 dummy YOO 
Y13 dummy Y16 dummy isa dummy Y11 dummy Y10 
Y67 dummy Y66 dummy 22, dummy Y61 dummy Y60 
YUV420sp 10bit uncompact Y77 dummy Y76 dummy te dummy Y71 dummy Y70 
read not support 
Vv06 dummy U06 dummy bo dummy Vvoo dummy U00 
V66 dummy U66 dummy ee dummy V60 dummy U60 
79 60 50 20 10 
YO7 YO6 bse YO! Yoo 
Y13 Y16 ae YA Y10 
Y67 Y66 oe Y61 Y60 
Y77 Y76 Je Y71 Y70 
YUV422sp 10bit compact 
VO6 U06 ie voo Uoo 
V26 U26 ae V10 U10 
V66 U66 ee V60 U60 
V76 U76 an Vv70 U70 
79 60 50 20 10 
YO7 YO6 es YO1 Yoo 
Y13 Y16 ice Y11 Y10 
Y67 Y66 ee Y61 Y60 
YUV420sp 10bit compact Y77 Y76 - Y71 Y70 
Vo6 U06 ee voo lele) 
V66 U66 ae V60 U60 


Fig. 5-11 Different format in DDR 


5.4.5 Orient 
RGA3 support rot/xmirror/ymirror, which can show as below: 
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0, 0, O 
normal 
0, O, 1 
ymirror 
0, 1, 0 
xmirror 


0,1, 1 
rot180 


1,0, 0 
rot90 
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LO 


rot90+ymirror 


i eee, 


rot90+xmirror 


5.4.6 CSC 

The red, green, and blue(RGB) color space is widely used for computer graphics and displays. 

Red, green and blue are three primary additive colors. The YCbCr color space is used by the 

PAL and NTSC composite color video standards. The black-and-white system used only luma(Y) 
information. Color information(Cb and Cr) was added in such a way that a black-and-white 


Copyright 2022 © Rockchip Electronics Co., Ltd. 710 


RK3588 TRM-Part2 


receiver would still display a normal black-and-white picture. Color receivers decoded the 
additional color information to display a color picture. 
There are four equations used to convert between RGB and YCbCr space. 


YUV2RGB: 
1) YUV to RGB (BT601L) 
R = 1.164(Y-16) + 1.596(V-128) 
G = 1.164(Y-16) - 0.391(U-128) - 0.813(V-128) 
B = 1.164(Y-16) + 2.018(U-128) 
2) YUV to RGB (BT601F) 
R = (Y-16) + 1.402(V-128) 
G = (Y-16) - 0.344(U-128) - 0.714(V-128) 
B = (Y-16) + 1.772(U-128) 
3) YUV to RGB (BT709L) 
R = 1.164(Y-16) + 1.793(V-128) 
G = 1.164(Y-16) - 0.213(U-128) - 0.534(V-128) 
B = 1.164(Y-16) + 2.115(U-128) 
4) YUV to RGB (BT2020) 
R = 1.1636(Y-64) + 1.6778(V-512) 
G = 1.1636(Y-64) - 0.1872(U-512) - 0.6501(V-512) 
B = 1.1636(Y-64) + 2.1406(U-512) 


RGB2YUV: 
1) RGB to YUV (BT601L) 
= 0.257R + 0.504G + 0:098B.+ 16 
Cb =-0.148R - 0.291G #0.439B + 128 
= 0.439R - 0.368G=.0.071B + 128 
2) RGB to YUV (BT601F) 
Y = 0.299R “4 0.5870G + 0.1140B + 0 
Cb = -0.1687R - 0.3318G + 0.5000B + 512 
Cr = 0.500R -0.4187G - 0.0813B + 512 
3) RGB to YUV (BT709L) 


Y = 0.183R\+ 0.614G + 0.062B + 16 
Cb =-0.101R - 0.338G + 0.439B + 128 
Cr = 0.439R - 0.399G - 0.040B + 128 


4) RGB to YUV (BT2020) 
= 0Q.2250R + 0.5807G + 0.0508B + 64 
Cb = -0.1223R - 0.3157G + 0.4380B + 512 
= 0.4380R - 0.4028G - 0.0352B + 512 
5.4.7 Resize 


Horizontal canvbe scale up, scale down, bypass, vertical can be scale up, scale down, 
bypass, max ratio is 1/8 ~ 8: 
Scale down: 
factor = int(65536*(dst-1)/(src-1)) + 1 
Scale up: 
if((dst-1) % (src-1) == 0) 
factor = int(65536*(dst-1)/(src-1)) - 1 
else 
factor = int(65536*(dst-1)/(src-1)); 


Scale down: sO~si1 is source pixel, d(O~d3 is destination pixel, factor = 0.3, factor = 0.4, 
factor = 0.9: 
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factor = 0.3 


finy = 1/0.828.8 1 coil3.3939)=4 cei(6.6656)=7 coil®.9999}=10 —cei(13.9332)=14>12 then 12 


factor = 0.4 


finy = 1/0.4225 1 ceil2.5)-3 coll6)-5 coil 5)-8 eif10)=10 Bi(12.5)=13 > 12 then 12 


i) i) 
i} 1 
i) i) 1 
i) ' 1 
i) i) 1 
i} 1 1 i} 

factor=0.9 |; ; |! ‘| 

i < I 1 i t f 

i} 1 1 i} ! 
i} 1 1 1 ' 1 
i) 1 1 1 i \ 
! 1 i} | 
1 “\" ole "Uhr stew yes ar 
109 04 2 lz Moal os 04405 05 os os tos o7 loz os 01 09 | og oal ! 


Fig. 5-12 factor = 0.3/0.4/0.9 scale down 


Scale up: sO~s11 is source pixel, dO~d3 is destination pixel, factor = 0.3, factor = 0.4, 
factor = 0.9: 
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fac = 0.3 fac = 0.5 fac = 0.9 
fac_inv = 3.3 fac_inv = 2 fac_inv = 1.1 


[so [si [se [so] sa] ss] [so | si | s2 | sa] s4] ss) 


1 ' ' 1 
1 ' ' 1 
1 ' ' 1 
1 ' ! 1 
1 ' ' 1 
1 ' ' 1 
1 ' ' 1 
1 ' ' 1 
1 ' ' 1 
' ' ' ' 
1 ' ' ' 


0 


0 
0.5 0.9 
1.0 1.8 
1.5 2.7 
2.0 3.6 
2.5 4.5 
3.0 5.4 
3.5 
4.0 
4.5 
5.0 
5.5 


Fig. 5-13 factor= 0.3/0.5/0.9 scale up 


5.4.8 Scan/Overlap 

5.4.8.1 Overlap mode 

RGA3 support winO/win1 layers overlap, after then can write to original DDR address or new 
DDR address. So RGA3 is ABB/ABC twoooverlap mode: 

1) ABB: A+B->B 

2) ABC: A+B->C 

ABC mode: 


wint Eafe = src_width 


ABC 


Fig. 5-14 ABC mode 


ABB mode: 

1) WINO = RASTER: winO act_xoff, act_yoff must aligned to 4pixel by software setting when 
input format is 10bit, otherwise no limit is required 

2) WINO = TILE: winO act_xoff, act_yoff must aligned to 8pixel by software setting 

3) WINO = FBCE: only support sparse mode, winO act_xoff, act_yoff must aligned to 16pixel 
by software setting 


Copyright 2022 © Rockchip Electronics Co., Ltd. 713 


RK3588 TRM-Part2 


fe 


HE 


38 


5.4.8.2 Scan 
Split and expand destination image 
1) mi_wr_mode is fbce mode, hori 


2) mi_wr_mode is tile mode, te % 
64 


ing 64x32 block, as show below: 
must be aligned to 16pixel 
and vertical must be aligned to 8pixel 


SSeS eee See eee eee eee ee Se ee eee eee eed 


Fig. 5-16 Scan mode with 64x32 


According to mi_wr_mode, will generate different scan timing, as below: 
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rasta 


focet4i tt 


tile#aith 


Fig. 5-17 Scan or raster/fbce/tile 


5.4.8.3 Alpha blending 
Alpha calculation flow as oN 


oO 


Vv 
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(SrcPer-pixelAlphaValue) 


AsO 


1'bO: As 


ca 


SrcAlphaMode0: 


1'b1: 255-As_ (SrcGlobalAlphaValue) 


(DstPer-pixelAlphaValue) 


"sa 


Ags Ado’ 


DstAlphaModeO: 
1'bO: Ad 
1'b1: 255-Ad  (DstGlobalAlphaValue) 


| Agd 


As0_”’ 


SrcGlobalAlphaMode0: 
2'bOO: Ags 

2'b01: AsO' 

2'b10: (AsO'*Ags)>>8 


—v 


AsO” 


DstFactorMode0: 
3'bO00: 0 SrcColorMode: 
3'b001: 256 1'b0: Cs 
3'b010: AsO" 1'b1: Cs*AsO" 
3'b011: (256-AsO") 
y2 b100: Ado" 
FdO Cs’ | 


Cd = 


SrcAlphaSelectMode0: 
1'bO: AsO_" + (AsO_">>7) 


1'b1: AsO_" 
Cs 


| 


Fs0 * Cs’+Fd0 * Cd’ (1) 


DstGlobalAlphaMode0: 
2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 
—— 


“nao” 


DstAlphaSelectMode0: 
1'bO: AdO_" + (Ad0_">>7) 


1'b1: Ado_" 
° 
SrcFactorMode0: | 
3'b00: O DstColorMode0: 
3'b01: 256 1'bO; Cd 
3'b10: Ado" 1'b1: Cd*Ado" 
3'b11: (256-Ad0") 
y2 2100: AsO" 
Fo | ce 


(Cd — dst color, Fs0 — color sre factor0, Cs’ — sre color’, Fd0 — color dst factor0, Cd’ =dst color’) 


Fig. 5-18 layer0 alpha blending calculate flow 


(SrcPer-pixelAlphaValue) 


(DstPer-pixelAlphaValue) 


As1 Ad1 

SrcAlphaMode1: DstAlphaMode1: 

1'bO: As 1'bO: Ad 

1'b1: 255-As (SreGlobalAlphaValue) ’ 1'b1: 255-Ad (DstGlobalAlphaValue) 
As1’ Ags Ad?’ Agd 


SrcGlobalAlphaMode1: 


2'bO0: Ags 
2'b01: As1' 


2'b10: (As1'*Ags)>>8 


1'b1: As_" 


Asi” 


DstFactorMode1: 
3'bO00: 0 

3'b001: 256 
3'b010: As1" 
3'bO11; (256-As1") 
3'b100: Ad1" 


Fd1 


Ad = Fs\ * Asl”+Fd1 * Ad1” 


SrcAlphaSelectMode1: 
1'bO: As1_"+ (As1_">>7) 


DstGlobalAlphaMode1: 
2'bO0: Agd 
2'b01: Ad1' 

2'b10: (Ad1'*Agd)>>8 
v 


Ad1_” 


DstAlphaSelectMode: 
1'bO: Ad_" + (Ad_">>7) 
1'b1: Ad_" 


Adi” 


SrcFactorMode1: 
3'b000: O 

3'b001: 256 
3'b010: Ad1" 
3'b011: (256-Ad1") 
3'b100: As1" 


Fs1 


(2) 


(Ad — dst alpha, Fs1 — alpha sre factor!, As1’’ — sre alpha’’, Fd1 — alpha dst factor!, Ad1’ — dst alpha’’) 


Fig. 5-19 layer1 alpha blending calculate flow 
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5.5 Register Description 
5.5.1 Registers Summary 


Value 
0x00000000 
0x00000000 
0x00000000 
0x00000000 
0x00000331 
0x00000000 
0x00000000 
0x00000000 
0x00000000 
000000000 
0x00000000 
0x00000000 
0x00000000 
0x00000000 
0x00000000 


Base address of input picture y or 
Ox00000000 |RGB or header(FBCD mode) 
component ring buffer 

Base address of input picture c or 
0x00000000 |payload (FBCD mode) component 
ring buffer 

Virtual stride of input picture y or 
0x00000000 |RGB or header (FBCD mode) 
component ring buffer 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


0x00000000 |WinO uv virtual stride 


RGAS_SYS_CTRL 0x00 
RGA3_CMD_CTRL_[0x0004 
RGA3_CMD_ADDR [ox0008 
RGA3_MI_GROUP CTRL |ox000c 
RGA3AROOS CTRL [0x0010 
RGA3 VERSION NUM |ox0018 
RGA3 VERSION TIM |oxo01c 
RGAZINTEN _|ox0020 
RGA3_INT-RAW _[Ox0024 
0028 
x002¢ 
0030 
RGA3 STATUSO _[0x0034 
RGA3_CMD STATE [oxo040 
RGA3 WIND _CTRL ~~ |ox0100 


RGA3_ WINO Y BASE 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


(o) 


(o) 


(o) 


(o) 


W 


RGA3_WINO_C BASE W 


RGA3_WINO VIR STRIDE |0x011C 


0720 
0124 
RGA WINO_ACT OFF \/6x0128 
RGA3 WIND ACTSSIZe |ox012C 
RGA3 WINO DST SIZE _[0x0130 
RGA3 WINDSSCL=FAC —[0x0134 


RGA3»_,WIN VIR_STRI 
DE o£ > x0138 


RGA3WIN1_ CTRL 


RGA3_WIN1_ Y BASE 0x0150 


W 


0x0000__| 
ox0004 | 
oxo008 | 
Ox000c _| 
0x0010 | 
ox0018 | 
Ox001C | 
0x0020__ | 
0x0024 | 
ox0028 | 
ox002C | 
0x0030__| 
0x0040__| 
0x0100 | 


(o) 
(jo) 


W 
W 


(o) 


oO; Oo 


x0140 0x00000000 |Win1 control 

Base address of input picture y or 
0x00000000 |RGB or header (FBCD mode) 
component ring buffer 

Base address of input picture c or 
0x00000000 |payload (FBCD mode) component 


ring buffer 


W 


RGA3_WIN1_C BASE 0x0154 W 


Bee ae ae, Be 
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Value i 


Virtual stride of input picture y or 
RGA3_WIN1 VIR STRIDE |0Ox015C 0x00000000 |RGB or header (FBCD mode) 
component ring buffer 


RGA3 WIN1_FBC_OFF  [0x0160__|W__|0x00000000 |Win1 FBCD offset 
GAS WIN SAC SIZE | 
RGA3 WIN1 ACT OFF 
RGA3 WIN1 ACT SIZE 
RGA3 WIN1 DST SIZE 


—— WIN1_€ VIR_STRI 0x0178 jw foxoo000000 Win1 uv virtual stride 


RGA3_OVLP CTRL 0x0180 |w  [0x00000000 |Overlap control 
RGA3_OVLP OFF 0x0184 |w  [0x00000000 |Overlap offset 


SAE TE fy lose heron 
{SETI one fy omg nrrnne 
SETTER fy famebiapieiwereiroret 
SSE ET fy fe pein ee 
aes NS ee 
ESET iag fy emer acioonn ane 


RGA3_WR_CTRL 0x01A0 jw [0x00000000 |DMA write control 
RGA3_WR FBCE_CTRL |0x01a4 ~—|w__|0x00000000 |DMA FBCE write control 
RGA3 WR VIR STRIDE |0x01A8 rae 0x00000000 


ee Ne WR_PL_VIR_STRID Ox01AC jt ]oxccoo0000 |r Write payload virtual stride 


RGA WRY BASE Y  [0x01B0 |W [0x00000000 [Write y base address 
GAs we-c-pase | 0x01B4 |W _[0x00000000 |Write cbase address 
a 


RGA3_MMU_PAGE FAULT 

er u G OxO0FOC — MMU address of last page fault 

a MMU ZAP ONE LI OxOF10 0x00000000 MMU address to be invalidated 
from the page table cache 

RGA MMU INT RAWSTA PML IN| RAW Le Ox0F14 sore MMU interrupt raw 


RGA3_MMU_INT CLEAR |ox0F18 |W |0x00000000 [MMU interrupt clear 
RGA3 MMU INT MASK |0x0F1C {Ww __|0x00000000 |MMU interrupt mask 
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Reset Description 
Value . 


RGA3_MMU_INT STATUS |0x0F20 a 0x00000000 [MMU interrupt status 


R A3_MMU AUTO GATIN 
GA3_MMU_AUTO_GATIN | op o4 jw foxoooo0e02 MMU auto gating 
RGAS MMUREG LOAD MMU_REG LOAD E|5.0F28 w__foxoooc0001 MMU register load enable 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 


5.5.2 Detail Register Description 


RGA3_ SYS CTRL 
Address: ae Racee Base + offset (0x0000) 


0x00000 


oxo | _frmend_auto_rstn_en 
ew oxo 
Auto reset after frame done 


sw_rga_bic_mode 
Bicubic mode: 
2'bOO: Precise 
aad a be 2'b01: Spline 
2'b10: Catrom 
2'b11: Mitchell 


rw loxo sw_rga_ram_clk_on 
RGA ram clock ee §$"-— ——— on 


7:5 [RO loxo——ifresevedms s—“‘“‘(‘“CS*™*™*™*C‘*C 


sw_cmd_mode 
Configuration mode 
: SY abe 1'bO: Slave mode use AHB write 
1'b1: Master mode use AXI read 
wi rga_start 
oN oo 
RGA3_CMD_ CTRL 
Address: Operational Base + offset (0x0004) 


| Bit |Attr|Reset Value] Ciescription 
31:13|RO_|0x00000 


md_in num 
12:3 IRW |ox000 Sheemacine nu 
Command increase start max number 
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| Bit _|Attr| Reset Value 


sw_cmd_stop_mode 

Command stop mode: 
came hice cae 1'bO: Disable 

1'b1: Enable 


md_in li 
1 rw loxo cmd_i cr_va id_p 
Command increase start pulse 


cmd_line_st_p 
mmand line start pul | itself 
rw loxo Co and line start pulse, clear itse 
1'bO: Master mode no start 
1'b1i: Master mode start 


RGA3 CMD ADDR 
Address: Operational Base + offset (0x0008) 


Bit |Attr| Reset Value 


sw_cmd_base 
31:0 |RW |OxO0000000 {Command address when using masterconfiguration mode, 16B 
aligned 


RGA3_MI_GROUP_ CTRL 
Address: Operational Base + offset (Ox000C) 


Bit [Attr[Reset Value 


sw_mi_rd_group_dis 

AXI read command group disable 
28 IBV OXE 1'bO: Disable 

1'b1: Enable 


30:3 |RO_|0x0000000 


sw_Mixrd“group_num 
AXI read command group number 
3'bOO0: fill internal fifo to full 
3'b001: Burst*2 
3'b010: Burst*3 
SE RE Ox 3'b011: Burst*4 
3'b100: Burst*5 
3'b101: Burst*6 
3'b110: Burst*7 
3'b111: Burst*8 


RGA3 ARQOS CTRL 
Address: Operational Base + offset (0x0010) 


| Bit |Attr|Reset Value] Ciescription 
31:11]RO_|0x000000 


sw_noc_hurry_value 


NOC hurry value 
3'b000: The Low priority to NOC 
3'b111: The first High priority to NOC 


10:8 |RW {0x3 
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| Bit |Attr| Reset Value 


7 RO |0x0 reserved 
sw_ar_mmu_qos 
6:4 |RW |0x3 Read qos, configure 0 to 7, default 3 


3:1 |RO_|oxo reserved 


SW_ar_qos_en 
All bus channel AXI read qos enable 
RW |0x1 
‘ 1'bO: Disable 
1'b1: Enable 


RGA3 VERSION NUM 
Address: Operational Base + offset (0x0018) 


| Bit |Attr|ResetValue| ss Ciescription 


RGA3_ VERSION TIM 
Address: Operational Base + offset (0x001C) 


| Bit |Attr Reset Value Description 
year 
1:16/RW 
pustefaw maa RGA3 year 
month 
7:0 {Rw |oxoo cake 
, RGA3»date 


RGA3_INT_EN 
Address: Operational Base + offset (0x0020) 


[Bit [attr| Reset Value 
31:30RO_|oxo_7 _resewed —SOC~—“~*“S*S*~*—~—‘“‘“—*‘“s*“‘“‘SCSSCSCSCS*S 


int_en_wini_ver_fifo_ren_err 

RGA3 win1 vertical FIFO read error enable 
2 fille 0X0 1'bO: Disable 

1'b1: Enable 


int_en_wini_ver_fifo_wen_err 
RGA3 winl vertical FIFO write error enable 

2 RW {0x0 

° . 1'bO: Disable 

1'bi: Enable 
int_en_wini_hor_fifo_ren_err 

57 rw loxo RGA3 wind horizontal FIFO read error enable 
1'bO: Disable 
1'bi: Enable 
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| Bit |Attr| Reset Value 


int_en_wini_hor_fifo_wen_err 

RGA3 win1 horizontal FIFO write error enable 
1'bO: Disable 

1'b1: Enable 

int_en_win1i_in_fifo_ren_err 

RGA3 win1 in FIFO read error enable 

1'bO: Disable 

1'b1: Enable 


int_en_winO_ver_fifo_wen_err 

RGA3 winO vertical FIFO write error enable 
1'bO: Disable 

1'b1: Enable 

int_en_winO_hor_ fifo. ren_err 


RGA3 win0O horizontal,FIFO read error enable 
1'bO: Disable 

1'b1: Enable 

intaenewinO hor_fifo_wen_err 
RGA3winOshorizontal FIFO write error enable 
1’b0», Disable 

1'b1: Enable 
int_en_winO_in_fifo_ren_err 

RGA3 win0O in FIFO read error enable 
1'bO: Disable 

1'b1: Enable 
int_en_winO_in_fifo_wen_err 

RGA3 win0O in FIFO write error enable 
1'bO: Disable 

1'b1: Enable 
int_en_rga_mi_wr_bus_err 

RGA3 mi_wr bus error enable 

1'bO: Disable 

1'b1: Enable 
int_en_rga_mi_wr_in_herr 

RGA3 mi_wr horizontal error enable 
1'bO: Disable 

1'b1: Enable 
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| Bit _|Attr| Reset Value 


int_en_rga_mi_wr_in_verr 
RGA3 mi_wr vertical error enable 
1'b0O: Disable 


int_en_wini_h_err 

RGA3 win1 horizontal error enable 
1'bO: Disable 

1'b1: Enable 
int_en_wini_fbcd_dec_err 

RGA3 wini FBCD decoder error enable 
1'bO: Disable 

1'b1: Enable 
int_en_wini_rd_frm_end 

RGA3 wini read frame end,enable 
1'bO: Disable 

1'b1: Enable 

int_en_winO_verr 

RGA3 win0O vertical error enable 
1'bO: Disable 

1'b1: Enable 

intaenewinOh_err 

RGA3 winOrhorizontal error enable 
1'bO:, Disable 

1'b1: Enable 
int_en_winO_fbcd_dec_err 

RGA3 winO FBCD decoder error enable 
1'bO: Disable 

1'b1: Enable 
int_en_winO_rd_frm_end 

RGA3 winO read frame end enable 
1'bO: Disable 

1'b1: Enable 
int_en_cmd_line_finish 

RGA3 command line finish enable 
1'bO: Disable 

1'b1: Enable 
int_en_rga_mi_rd_bus_err 

RGA3 DMA read bus error enable 
1'bO: Disable 

1'b1: Enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 723 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value 


int_en_rga_mmu_intr 

1 rw loxo RGA3 MMU interrupt enable 
1'bO: Disable 
1'b1: Enable 


int_en_frm_done 

RGA3 frame done enable 
1'bO: Disable 

1'b1: Enable 


RGA3 INT RAW 
Address: Operational Base + offset (0x0024) 


Bit |Attr] Reset Value 
31:30|RO_|oxo_ reserved 


int_raw_win1_ver_fifo_ren_err 

RGA3 win1 vertical FIFO read error<interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_raw_win1_ver_fifo_wen_err 

RGA3 win1 vertical FIFO write error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_raw_wini_hor_fifo_ren_err 

RGA3 win1 horizontal,FIFO read error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

intaraw_wini_hor_fifo_wen_err 

RGA3 wintshorizontal FIFO write error interrupt raw status 
1’b0» Interrupt invalid 

1'b1: Interrupt valid 

int_raw_win1_in_fifo_ren_err 

RGA3 win1 in FIFO read error interrupt raw status 

1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_raw_win1_in_fifo_wen_err 

RGA3 win1 in FIFO write error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 


23:22/RO_|oxo reserved 


int_raw_winO_ver_fifo_ren_err 

51 rw loxo RGA3 winO MertiCa) eID read error interrupt raw status 
1'bO: Interrupt invalid 
1'b1: Interrupt valid 
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| Bit |Attr| Reset Value 


int_raw_winO_ver_fifo_wen_err 

RGA3 winO vertical FIFO write error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_raw_winO_hor_fifo_ren_err 

RGA3 winO horizontal FIFO read error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_raw_winO_hor_fifo_wen_err 

RGA3 winO horizontal FIFO write error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_raw_winO_in_fifo_ren_err 

RGA3 winO in FIFO read error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_raw_winO_in_fifo_wen_err 

RGA3 win0O in FIFO write errorinterrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_raw_rga_mi_wr_buss err 

RGA3 mi_wr bus error interrupt raw status 

1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_raw_rga_mi_wr_in_herr 

RGA3 mi_wr horizontal error interrupt raw status 
1'bO: Interrupt invalid 

1’b1s, Interrupt valid 

int_raw_rga_mi_wr_in_verr 

RGA3 mi_wr vertical error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 


12 |RO_loxo » [reserved 


int_raw_winl_v_err 
RGA3 win1 vertical error interrupt raw status 
+4 oan 1'bO: Interrupt invalid 
1'b1: Interrupt valid 
int_raw_wini_h_err 
RGA3 win1 horizontal error interrupt raw status 
10 0x0 : : 
1'bO: Interrupt invalid 
1'b1: Interrupt valid 
int_raw_wini_fbcd_dec_err 
0x0 RGA3 winl FBCD decoder error interrupt raw status 
1'bO: Interrupt invalid 
1'b1: Interrupt valid 
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| Bit _|Attr| Reset Value 


int_raw_win1_rd_frm_end 
0x0 RGA3 win1 read frame end interrupt raw status 

1'bO: Interrupt invalid 
1'b1: Interrupt valid 
int_raw_winO_v_err 
RGA3 winO vertical error interrupt raw status 

a ot 1'bO: Interrupt invalid 
1'b1: Interrupt valid 


int_raw_winO_h_err 

RGA3 win0O horizontal error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_raw_winO_fbcd_dec_err 

RGA3 winO FBCD decoder error interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_raw_winO_rd_frm_end 

RGA3 win0O read frame end interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_raw_cmd_line_finish 

RGA3 commandline finish interrupt raw status 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_raw_rga_mi_rd_bus_err 

RGA3 DMA read bus error interrupt raw status 
1'bO: Interrupt invalid 

1’b1;, Interrupt valid 

int_raw_rga_mmu_intr 

RGA3 MMU interrupt raw status 

1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_raw_frm_done 

RGA3 frame done interrupt raw status 

1'bO: Interrupt invalid 

1'b1: Interrupt valid 


RGA3_INT MSK 
Address: Operational Base + offset (0x0028) 


Bit |Attr| Reset Value 
31:30|RO_|0xo_ reserved 


int_msk_wini_ver_fifo_ren_err 

29 rw loxo RGA3 winl Vere! FIERO read error interrupt mask 
1'bO: Interrupt invalid 
1'b1: Interrupt valid 
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Attr| Reset Value 


int_msk_wini_ver_fifo_wen_err 

RGA3 win1 vertical FIFO write error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_wini_hor_fifo_ren_err 

RGA3 win1 horizontal FIFO read error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_wini_hor_fifo_wen_err 

RGA3 win1 horizontal FIFO write error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_msk_win1_in_fifo_ren_err 

RGA3 win1 in FIFO read error interrupt mask 

1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_win1_in_fifo_wen_err 

RGA3 win1 in FIFO write errorinterrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_winO_ver_fifo_ren_err 

RGA3 winO vertical FIFO read error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
intamsk_winO_ver_fifo_wen_err 
RGA3)winOrvertical FIFO write error interrupt mask 
1’b0», Interrupt invalid 

1'b1: Interrupt valid 
int_msk_winO_hor_fifo_ren_err 

RGA3 winO horizontal FIFO read error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_winO_hor_fifo_wen_err 

RGA3 winO horizontal FIFO write error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_msk_winO_in_fifo_ren_err 

RGA3 winO in FIFO read error interrupt mask 

1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_winO_in_fifo_wen_err 

RGA3 win0O in FIFO write error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
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| Bit |Attr| Reset Value 


int_msk_rga_mi_wr_bus_err 

RGA3 mi_wr bus error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_rga_mi_wr_in_herr 

RGA3 mi_wr horizontal error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_rga_mi_wr_in_verr 

RGA3 mi_wr vertical error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_msk_wini_v_err 

RGA3 win1 vertical error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_msk_wini_h_err 

RGA3 win1 horizontal error.interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_win1_fbcd_dec_err 

RGA3 wini FBCD decoder error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
intamsk_wini_rd_frm_end 

RGA3 winisread frame end interrupt mask 
1’bO» Interrupt invalid 

1'b1: Interrupt valid 

int_msk_winO_v_err 

RGA3 win0O vertical error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 

int_msk_winO_h_err 

RGA3 winO horizontal error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_winO_fbcd_dec_err 

RGA3 winO FBCD decoder error interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_winO_rd_frm_end 

RGA3 winO read frame end interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
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int_msk_cmd_line_finish 

RGA3 command line finish interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_rga_mi_rd_bus_err 

RGA3 DMA read bus error interrupt mask 
1'bO: Interrupt invalid 


1'b1: Interrupt valid 
int_msk_rga_mmu_intr 

RGA3 MMU interrupt mask 

1'bO: Interrupt invalid 

1'b1: Interrupt valid 
int_msk_frm_done 

RGA3 frame done interrupt mask 
1'bO: Interrupt invalid 

1'b1: Interrupt valid 


RGA3 INT CLR 
Address: ele Base + offset (0x002C) 


actr Reses value 


int_clr_wini_ver_fifo.ren_err 

RGA3 win1 vertical FIFO read error interrupt clear 
1'bO: Disable 

1'b1: Enable 

intaclrcwinl.ver_fifo_wen_err 

RGA3 wink vertical FIFO write error interrupt clear 
1’b0», Disable 

1'b1i: Enable 

int_clr_wini_hor_fifo_ren_err 

RGA3 win1 horizontal FIFO read error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_wini_hor_fifo_wen_err 

RGA3 win1 horizontal FIFO write error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_wini_in_fifo_ren_err 

RGA3 win1 in FIFO read error interrupt clear 

1'bO: Disable 

1'b1: Enable 

int_clr_wini_in_fifo_wen_err 

RGA3 win1 in FIFO write error interrupt clear 

1'bO: Disable 

1'b1: Enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 729 


RK3588 TRM-Part2 


reserved 


int_clr_winO_ver_fifo_ren_err 

RGA3 winO vertical FIFO read error interrupt clear 
1'b0O: Disable 

1'b1: Enable 

int_clr_winO_ver_fifo_wen_err 

RGA3 win0O vertical FIFO write error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_winO_hor_fifo_ren_err 

RGA3 winO horizontal FIFO read error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_winO_hor_fifo_wen_err 

RGA3 winO hor horizontal FIFO write errorinterrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_winO_in_fifo_ren_err 

RGA3 win0O in FIFO read error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_winO_ing fifo wen_err 

RGA3 win0O in FIFO write error interrupt clear 
1'bO: Disable 

1'b1: Enable 

intaclrarga_mi_wr_bus_err 

RGA3\mi_wr bus error interrupt clear 

1’b0», Disable 

1'b1: Enable 

int_clr_rga_mi_wr_in_herr 

RGA3 mi_wr horizontal error interrupt clear 

1'bO: Disable 

1'b1: Enable 

int_clr_rga_mi_wr_in_verr 

RGA3 mi_wr vertical error interrupt clear 

1'bO: Disable 

1'b1: Enable 

int_clr_win1_v_err 

RGA3 win1 vertical error interrupt clear 

1'bO: Disable 

1'b1: Enable 
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int_clr_wini_h_err 

RGA3 win1 horizontal error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_win1_fbcd_dec_err 

RGA3 wini FBCD decoder error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_wini_rd_frm_end 

RGA3 win1 read frame end interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_winO_v_err 

RGA3 winO vertical error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_winO_h_err 

RGA3 winO horizontal error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_winO_fbcd_dee“err 

RGA3 winO FBGD decoder error interrupt clear 
1'bO: Disable 

1'b1: Enable 

int_clr_winO_rd_frm_end 

RGA3 winO read frame end interrupt clear 
1'b0O: Disable 

1’b1;, Enable 

int_clr_cmd_line_finish 

RGA3 command line finish interrupt clear 
1'b0O: Disable 

1'b1: Enable 

int_clr_rga_mi_rd_bus_err 

RGA3 DMA read bus error interrupt clear 
1'b0O: Disable 

1'b1: Enable 

int_clr_rga_mmu_intr 

RGA3 MMU interrupt clear 

1'bO: Disable 

1'b1: Enable 

int_clr_frm_done 

RGA3 frame done interrupt clear 

1'bO: Disable 

1'b1: Enable 
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RGA3 RO SRST 
Address: Operational Base + offset (0x0030) 


Bit |attr/ResetValue| Cescription 
31:6 |RO_|0x0000000 


ro_srst_done 
0 ro fowoo RGA soft reset done 
RGA3_ STATUSO 
Address: Operational Base + offset (0x0034) 


Bit |Attr| Reset Value 
31:20|RO_|0x000 


ovip_ack 

Ovip_ack 

1'b0O: Signal is low 
1'b1: Signal is high 
ovip_val 

Ovlip_val 

1'bO: Signal is low 
1'b1: Signal is high 
scan_ack 
Scan_ack 

1'bO: Signal is low 
1'b1: Signal is high 
scan_val 

Scan_val 

1'b0O: Signal is low 
1'bi: Signal is high 
winl_ver_ack 
Wind, ver_ack 
1'bO: Signal is low 
1'b1: Signal is high 
winl1_ver_val 
Win1i_ver_val 
1'b0O: Signal is low 
1'b1: Signal is high 
wini_hor_ack 
Win1i_hor_ack 
1'bO: Signal is low 
1'b1: Signal is high 
winl1_hor_val 
Win1i_hor_val 
1'b0O: Signal is low 
1'b1: Signal is high 


RW |0x0 
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| Bit _|Attr| Reset Value 


wini_src_ack 
Win1_src_ack 

aS Oxo 1'bO: Signal is low 
1'b1: Signal is high 
wini_src_val 
Win1i_src_val 

ae oO 1'b0O: Signal is low 
1'b1: Signal is high 
wini_in_ack 
Win1_in_ack 
1'b0O: Signal is low 
1'b1: Signal is high 
wini_in_val 
Win1_in_val 
1'b0O: Signal is low 
1'b1: Signal is high 


winO_ver_ack 
WinO_ver_ack 
1'bO: Signal is low 
1'b1: Signal is high 
winO_ver_val 
WinO_ver_val 
1'bO: Signal is low 
1'b1: Signal is high 
win0_hor.ack 
Win0O_hor_ack 
1'bO: Signal is low 
1’b1s, Signal is high 
win0_hor_val 
WinO_hor_val 
1'b0O: Signal is low 
1'b1: Signal is high 
winO_src_ack 
WinO_src_ack 
1'bO: Signal is low 
1'b1: Signal is high 
win0_src_val 
WinO_src_val 

1'b0O: Signal is low 
1'b1: Signal is high 
winO_in_ack 
WinO_in_ack 

1'b0O: Signal is low 
1'b1: Signal is high 
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| Bit _|Attr| Reset Value 


win0O_in_val 
Win0_in_val 

oe 1'bO: Signal is low 
1'b1: Signal is high 


RGA3 _CMD_ STATE 
Address: Operational Base + offset (0x0040) 


Bit |Attr] Reset Value 
31:28|RO_|0xo_ reserved 


cmd_cnt_cur 
27:16 0x000 ae: 
Command current frame counter 


15:1 |RO_|oxoo00 reserved 


cmd_working 

0x0 Command working status 
1'bO: RGA is idle 
1'b1: RGA is working 


RGA3 WINO CTRL 
Address: Operational Base + offset (0x0100) 


[it [attr[Reset Value] —=SSSC*S iD eScription ——SOSCSC~C~S~S~* 
Bi [Ro [oxo —iresewed=—C“‘isS 


sw_win0_rd_align_dis 
Raster read mode align disable 
RW 

oO oe 1'bO: Enable 
1'b1: Disable 
swewin0. perf_opt_dis 

29 rw loxo AXI read performance optimization disable 
1'bO:Enable 
1'bi: Disable 


28 |RO_|oxo 4 \ [reserved 


sw_winO_csc_mode 

Color space conversion 

2'b00: BT601_L 
27:26|RW* {0x0 >'b01: BT709 

2'b10: BT601_F 

2'bi1: BT2020 

sw_win0O_r2y_en 

Win RGB to YUV transfer, if input is RGB, overlap field is YUV 
25 RW {0x0 

1'bO: Disable 

1'b1: Enable 

sw_winO_y2r_en 

Win YUV to RGB transfer, if input is YUV, overlap field is RGB 
24 RW {0x0 

1'bO: Disable 

1'b1: Enable 
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sw_win_ver_up 

Win vertical up scale 
1'bO: No scale up 
1'b1: Scale up 
sw_winO_ver_by 

Win vertical bypass 
1'bO: No bypass 

1'b1: Bypass 
sw_winO_hor_up 

Win horizontal up scale 
1'bO: No scale up 
1'b1: Scale up 
sw_win0O_hor_by 

Win horizontal bypass 
1'bO: No bypass 

1'b1: Bypass 


sw_winO_xmirror 

Input picture x-mirror enable 

1'bO: No x-mirror 

1'b1: X-mirror 

swawin0_rot 

Input picture rotation enable 

1'b0:, Novrotation 

1'b1: Rotation 

Note: YUV422 (or YUYV) does not support rotation 
reserved 

sw_winO_yc_swap 

YC swap, used by YUYV 

sw_winO_pix_swap 

Input data pixel swap. 

If RGB mode, do RB swap, else do UV swap 
sw_win0_endian_mode 

Input YUV10bit incompact data endian mode in DDR for raster 
mode 

1'bO: Little-endian 

1'b1: Big-endian 

sw_winO_yuvi0b_compact 

Input YUV10bit data is compact in DDR for raster mode 
1'bO: Incompact 

1'b1: Compact 
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| Bit |Attr| Reset Value 


sw_winO_rd_format 
Defines how YUV picture data is read from DDR 
2'b00: Reserved 

ee 2'b01: Semi planar, for YUV 4:2:x 
2'b10: Interleaved, RGB or YUYV(YUV422 8bti) 
2'b11: Reserved 


sw_win0Q_pic_format 
Input picture format 
4'b0000: YUV420 8bit 
4'b0001: YUV422 8bit 
4'b0010: YUV420 10bit 
4'b0011: YUV422 10bit 
7:4 |RW |Ox0 4'b0100: RGB565 
4'b0101: RGB888 
4'b0110: ARGB8888& 
4'b0111: RGBA8888& 
4'b1000: ABGR8888 
4'b1001: BGRA8888& 
4'b1010~4'b1111: Reserved 


3 |RO_|oxo reserved = 


sw_win0O_rd_mode 
WinO read mode 
2'b00: Raster mode 

2:1 |RW 0x0 2'b01: FBCD mode 
2'b10: Tile8x8 mode 
2'b1i1:«Reserved 
sw_win0 enable 
Win0. enable 

RW |0x0 tb0: WinO disable 

1'b1: WinO enable 


RGA3 WINO_Y-. BASE 
Address: Operational Base + offset (0x0110) 


| Bit_|attr/ Reset Value 


sw_winO0_y_base 
B f input picture Y or RGB or h FBCD 
31 A RWlox0000000 ase Bgaiess 2 input picture Y or RGB or header (FBCD mode) 
component ring buffer 
Note: 16byte aligned 


3:0 [RO loxo reserved 


RGA3 _ WINO C_ BASE 
Address: Operational Base + offset (0x0114) 
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| Bit |Attr| Reset Value 


sw_winO_c_base 
B f i t pict | FBCD 
31:4 IRw loxooo0000 ase Sasa of input picture C or payload (FBCD mode) 
component ring buffer 
Note: 16byte aligned 
3:0 |RO |oxo reserved 


RGA3 WINO VIR STRIDE 
Address: Operational Base + offset (0x011C) 


| Bit [Attr|Reset Value] = C(escription 
31:15|RO_|0x00000 


sw_win0O_vir_stride 

Virtual stride of input picture y or RGB or header (FBCD mode) 
14:0 |RW |0x0000 component ring buffer 

Note: Word unit, 16byte align. If header, the recommended 

configuration is 0. 


RGA3_WINO FBC_ OFF 
Address: Operational Base + offset (0x0120) 


Bit [attr [Reset Value 
31:29|RO [oxo —iresewed —OC=“‘“‘s*~SSCNOOSCSC~S~S 


sw_win0_fbc_yoff 
28:16]RW |0x0000 Source pictures-FBCD up y-offset for src_height + fbc_yoff is 
16pixel align. 


15:13/RO_|oxo reserved 


sw_winOsfbc_xoff 
12:0 |RW |0x0000 Source picture FBCD left x-offset for src_width + fbc_xoff is 
16pixel, align. 


RGA3 WINO SRC SIZE 
Address: Operational Base + offset (0x0124) 


| Bit |Attr| Reset Value 
31:29|RO |OxO reserved 
inO height 
28:16/RW/"10x0000 ee aa 
ee ee source picture height 
15:13|RO|oxo reserved 
sw_winO_src_width 
12:0 )RW 
12:0%faw pone Input source picture width 
RGA3 WINO ACT OFF 
Address: Operational Base + offset (0x0128) 


Bit |Attr| Reset Value 
31:29|RO_ oxo reserved 


28:16|/RW |0x0000 sw_win0_act_yoft 
Actual input picture y-offset 
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| Bit _|Attr| Reset Value 


15:13]RO |0x0 reserved 


sw_win0O_act_xoff 


12:0 |RW 
: pageee Actual input picture x-offset 


RGA3 WINO ACT SIZE 
Address: Operational Base + offset (0x012C) 


Bit [Attr|Reset Value] ——SSSSSCéescription 
31:29|RO |0xo_ reserved 
28:16|RW |0x0000 sw_win0_act_height 
Actual ae or height 
a5:13[RO_|oxo reserved 
sw_winO_act_width 
12:0 |RW 
12:0 Jaw oxen Actual picture width 
RGA3 _ WINO DST SIZE 
Address: Operational Base + offset (0x0130) 


Bit [Attr| Reset Value/ __DpetgpNgp?) 
31:29/RO_|oxo reserved 


28:16|RW |0x0000 sw_winQ_dst_height 
Destination Teena PQ height 
15:13[RO_ |oxo| reserved 
12:0 Irw loxoo00 sw_win0_dst_@fidth 
Destination picture width 
RGA3 WINO SCL FAC 
Address: Operational Base + offset,(0x0134) 


Bit [attr [Reset Value 


sw_winO_ver_fac 

Scale down 

int(65536*(dst-1)/(src-1)) + 1 

: scale up 
sas heal ba ai if((dst-1) % (src-1) == 0) 

int(65536*(dst-1)/(src-1)) - 1 

else 
int(65536*(dst-1)/(src-1)); 


sw_winO_hor_fac 

Scale down 

int(65536*(dst-1)/(src-1)) + 1 

: scale up 
Sal if((dst-1) % (src-1) == 0) 

int(65536*(dst-1)/(src-1)) - 1 

else 
int(65536*(dst-1)/(src-1)); 


RGA3_WINO C VIR STRIDE 
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Address: Operational Base + offset (0x0138) 
Bit |Attr} Reset Value Description 


31:15/RO_|0x00000 


sw_winO_uv_vir_stride 
14:0 |RW |0x0000 Virtual stride of input picture uv component ring buffer 
Note: Word unit, 16byte align 


RGA3 WIN1 CTRL 
Address: Operational Base + offset (0x0140) 


| Bit |Attr|ResetValue| = Ciescription 
s1_|Ro_loxo reserved = FA 


sw_wini_rd_align_dis 

Raster read mode align disable 
1'bO: Enable 

1'b1: Disable 
sw_wini_perf_opt_dis 

AXI read performance optimization disable 
1'bO: Enable 

1'b1: Disable 
sw_wini_csc_mode 

Color space conversion 

2'b00: BT601_4L 

2'b01: BT709 

2'b10: BT601_F 

2'b1i1: BE2020 
swewinl_r2y_en 

Win RGB to YUV transfer, if input is RGB, overlap field is YUV 
1'b0», Disable 

I'b1: Enable 

sw_winl_y2r_en 

Win YUV to RGB transfer, if input is YUV, overlap field is RGB 
1'bO: Disable 

1'b1: Enable 

sw_winl_ver_up 

Win vertical up scale 

1'bO: No scale up 

1'b1: Scale up 
sw_wini_ver_by 

Win vertical bypass 

1'bO: No bypass 

1'b1: Bypass 

sw_wini_hor_up 

Win horizontal up scale 

1'bO: No scale up 

1'b1: Scale up 
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| Bit |Attr| Reset Value 


sw_winl_hor_by 
Win horizontal bypass 
2 RW 
0 ox0 1'bO: No bypass 
1'b1: Bypass 


ig |RO_|oxo reserved 


sw_winl_ymirror 

Input picture y-mirror enable 

1'bO: No y-mirror 

1'b1: Y-mirror 

sw_win1_xmirror 

Input picture x-mirror enable 

1'bO: No x-mirror 

1'b1: X-mirror 

sw_win1_rot 

Input picture rotation enable 

1'b0O: No rotation 

1'b1: Rotation 

Note: YUV422 (or YUYV) doesmot support rotation 
reserved 

sw_winl_yc_swap 

YC swap, used by YUYV 

sw_win1_pix_swap 

Input data pixel swap. 

If RGB mode, do,RB swap, else do UV swap 
sw_winlgendian_mode 

Input YUV10bit incompact data endian mode in DDR for raster 
mode 

1’b0», Little-endian 

1'b1: Big-endian 

sw_wini_yuv10b_compact 

Input YUV10bit data is compact in DDR for raster mode 
1'bO: Incompact 

1'b1: Compact 

sw_wini_rd_format 

Defines how YUV picture data is read from DDR 
2'b00: Reserved 

2'b01: Semi planar, for YUV 4:2:x 

2'b10: Interleaved, RGB or YUYV(YUV422 8bit) 
2'b11: Reserved 
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| Bit |Attr| Reset Value 


sw_wini_pic_format 
Input picture format 
4'b0000: YUV420 8bit 
4'b0001: YUV422 8bit 
4'b0010: YUV420 10bit 
4'b0011: YUV422 10bit 
7:4 |RW |Ox0 4'b0100: RGB565 
4'b0101: RGB888 
4'b0110: ARGB8888 
4'b0111: RGBA8888& 
4'b1000: ABGR8888 
4'b1001: BGRA8888& 
4'b1010~4'b1111: reserved 


3 |RO_|oxo reserved 


sw_wini_rd_mode 
Win1 read mode 
2'bO0O: Raster mode 

2:1 |RW 0x0 2'b01: FBCD mode 
2'b10: Tile8x8 mode 
2'bi1: Reserved 
sw_win1_enable 
Win1 enable 

RW |0x0 1'bO: Win1 disable 

1'b1: Win1 enable 


RGA3 WINi Y BASE 
Address: Operational Base + offset (0x0150) 


_ Bit Attr] Reset Value 


sw_winli_y_base 

31:4 Irw loxoooogod Base andress of input picture Y or RGB or header (FBCD mode) 
component ring buffer 
Note: 16byte aligned 

3:0 |RO |oxo »  freseved 


RGA3)WIN1. C BASE 
AddressiQperational Base + offset (0x0154) 


Bit [attr [Reset Value 


sw_wini_u_base 
FBCD 
31:4 IRw |ox0000000 Base paciisis of input picture uv or payload (FBCD mode) 
component ring buffer 
Note: 16byte aligned 


3:0 [RO loxo reserved 


RGA3 WINi VIR STRIDE 
Address: Operational Base + offset (0x015C) 
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| Bit _|Attr| Reset Value 


31:15;RO |0x00000 reserved 
sw_win1_vir_stride 


Virtual stride of input picture Y or RGB or header (FBCD mode) 
14:0 |RW |0x0000 component ring buffer 

Note: Word unit, 16byte align. If header, the recommended 

configuration is 0. 


RGA3 WINi FBC OFF 
Address: Operational Base + offset (0x0160) 


| Bit |Attr|ResetValue| ss Ciescription gs 
31:29|RO_|oxo reserved 


sw_win1i_fbc_yoff 
28:16]RW |0x0000 Source picture fbcd up y-offset for src_height + fbc_yoff is16pixel 
align 


15:13|RO [Oxo reserved 


sw_win1_fbc_xoff 
12:0 |RW |0x0000 Source picture fbcd left x-offset for src_width + fbc_xoff is16pixel 
align 


RGA3 WINi SRC SIZE 
Address: Operational Base + offset (0x0164) 


"pit [Attr[Reset Value| SS _) Description CS 
31:29|RO |0xo si reserved =p 
28:16|RW |0x0000 SWeVintasttl ae 

Input source picture height 
15:13|RO [Oxo reserved, 
12:0 IRw |oxo000 Sal SAE width . 

Inputssource picture width 
RGA3_ WIN1 ACT OFF 
Address: Operational Base + offset (0x0168) 


Bit [attr[ Reset Value 
31:29|RO [oxo _fresewed —SOC~“*‘“~*S*~“‘“‘*‘“*“‘“‘~SCS*‘~=~S~S~*S 


sw_win1_act_yoff 
28 :16)RW 7 ste 
25;16|Rm P0080 Actual input picture y-offset 


15:13]RO_|oxo 


RW sw_wini_act_xoff 
Actual input picture x-offset 


RGA3 WINi ACT SIZE 
Address: Operational Base + offset (0x016C) 


Attr/| Reset Value 
31:29|RO_|0x0 
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| Bit _|Attr| Reset Value 


sw_win1_act_height 
28:16|RW - —act_ 
: srw |oxoo00 Actual resenae height 


15:13|RO_ [oxo reserved 
12:0 Irw loxoo00 sw_winl1_act_width 
Actual picture width 
RGA3 WIN1 DST SIZE 
Address: Operational Base + offset (0x0170) 


Bit [atte Reset Value 

31:29|RO_|oxo reserved ll 
sw_wini_dst_height 

28:16|RW |0x0000 

es Destination oS height 


15:13[RO [oxo —sireserved— —“—s*s*s*s*s—“(<—i‘isSSO~CSSCSd 
sw_winli_dst_width 

12: RW — _—ast_ 

12:0 faw | eae Destination picture width 


RGA3_ WIN1 SCL FAC 
Address: Operational Base + offset (0x0174) 


Bit |Attr| Reset Value 


sw_wini_ver_fac 
Scale down 
int(65536*(dst-1)/(sre-1)) + 1 
: scale up 
cic all cc if((dst-1) % (sre=4)/== 0) 
int(65536*(dst-1)/(src-1)) - 1 
else 
int(65536*(dst-1)/(src-1)); 
sw_wini_hor_fac 
Scale down 
int(65536*(dst-1)/(src-1)) + 1 
: scale up 
aieeadl neal if((dst-1) % (src-1) == 0) 
int(65536*(dst-1)/(src-1)) - 1 
else 
int(65536*(dst-1)/(src-1)); 


RGA3 WIN1 C VIR STRIDE 
Address: Operational Base + offset (0x0178) 


Bit |attr/ResetValue| Cescription 
31:15|RO_|0x00000 


sw_wini_uv_vir_stride 
14:0 |RW |0x0000 Virtual stride of input picture uv component ring buffer 
Note: Word unit, 16byte aligned 


RGA3_OVLP_CTRL 
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Address: Operational Base + offset (0x0180) 


Bit |Attr} Reset Value Description 


31:20/RO_|oxoo0 reserved 


sw_top_key_en 
: Top key enable 
19:5 |RW |0x0000 4°60 Disable 
1'b1: Enable 
sw_top_alpha_en 
Top alpha enable 
4 RW 
is 1'bO: Disable 
1'b1: Enable 


3 [RO |oxo reserved 


sw_ovlp_field 
Overlap field 

Ae eer 1'bO: RGB field 
1'b1i: YUV field 
sw_ovip_mode 

1:0 |rRw loxo Overlap mode 
1'b0O: ABC mode 
1'b1: ABB mode 


RGA3 OVLP OFF 
Address: Operational Base + offset (0x0184) 


Bit [attr [Reset Value 
31:29|RO [oxo —iresewed~—SSC—“‘“SC“~S~S~S~*S 


28:16/RW |ox0000 sw_ovl pag 
Overlap.y-offset 


15:13|RO [0x0 reserved 
12:0 [RW |ox0000 ev _Sx[p_xort 
Overlap x-offset 
RGA3 OVLP TOP KEY MIN 
Address: OperationahBase + offset (0x0188) 


| Bit |attr|ResetWalue| ss ieescription 
31:30[RO oxo reserved 


é sw_top_key_vr_min 
29420. |6x000 Color key vr min value, if RGB or YUV 8bit, then shift left 2bits 


; sw_top_key_ub_min 
19:10]kw [ox000 Color key ub min value, if RGB or YUV 8bit, then shift left 2bits 
sw_top_key_yg_min 
s:0 Jaw exeee Color key yg min value, if RGB or YUV 8bit, then shift left 2bits 


RGA3 OVLP TOP KEY MAX 
Address: Operational Base + offset (0x018C) 
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| Bit _|Attr| Reset Value 


RO {0x0 reserved 


sw_top_key_vr_max 
Color key vr max value, if RGB or YUV 8bit, then shift left 2bits 


29:20|RW |0x000 


19:10/Rw |oxoo0 sw_top_key_ub_max | | | 
Color key ub max value, if RGB or YUV 8bit, then shift left 2bits 

Rw |oxooo sw_top_key_yg_max | , , 
Color key yg max value, if RGB or YUV 8bit, then shift left 2bits 


RGA3 OVLP TOP COLOR CTRL 
Address: Operational Base + offset (0x0190) 


| Bit 
; sw_top_global_alpha 
5:8 [RO |oxoo reserved = 
sw_top_factor_m0 
Source factor of color channel 
3'b000: O 
3'b001: 256 
3'b010: Ado" 
3'b011: 256-Ad0" 
3'b100: AsO" 
3'b101: Ags 
sw_top_alpha_calsm0 
Source alpha select mode of color channel 
1'bO: AsO_"+AsO_">>7 
1'b1i: AsO_” 
sw_top_blend_m0O 
Source alpha blending mode of color channel 
2'bO00: Ags 
2'bO1: AsO' 
2'b10: (AsO'*Ags)>>8 
sw_top_alpha_m0O 
Source alpha mode of color channel 
1'bO: As 
1'b1: 255-As 
sw_top_color_m0 
Source color mode 
1'b0O: Cs 
1'b1: Cs*AsO" 


RGA3 OVLP BOT COLOR CTRL 
Address: Operational Base + offset (0x0194) 


Bit [attr [Reset Value 
1:24]RO_[0x00 
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Reset Value 


sw_bot_global_alpha 
Destination global alpha value(Agd) 


sw_bot_factor_m0 

Destination factor of color channel 
3'b000: 

3'b001: 

3'b010: 

3'b011: 256-AsO 

3'b100: AdO 

3'b101: Ads 

sw_bot_alpha_cal_m0O 

Destination alpha select mode of color channel 
1'bO: AdO_"+Ad0_">> 7 

1'b1: AdO_" 

sw_bot_blend_m0O 

Destination alpha blending mode of colorchannel 
2'b00: Agd 

2'b0O1: AdO' 

2'b10: (AdO'*Agd)>>8 
sw_bot_alpha_m0O 

Destination alpha mode of color channel 
1'bO: Ad 

1'b1: 255-Ad 

sw_bot_color_m0 

Destination color mode 

1'b0O:.Cd 

1’b13, Cd*Ad0" 


RGA3 OVLP TOP ALPHA») CTRL 
Address: Operational Base + offset (0x0198) 


000000 


sw_top_factor_m1 

Source factor of alpha channel 
3'b000: O 

3'b001: 256 

3'b010: Ado" 


3'b011: 256-Ad0" 

3'b100: AsO" 

3'b101: Ags 

sw_top_alpha_cal_m1 

Source alpha select mode of alpha channel 
1'bO: AsO_"+As0O_">>7 

1'b1: AsO_" 
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| Bit |Attr| Reset Value 


sw_top_blend_m1 

Source alpha blending mode of alpha channel 
3:2 |RW |0x0 2'b00: Ag 

2'bO1: AsO 

2'b10: (AsO'*Ags)>>8 


sw_top_alpha_m1 
1 RW |0x0 Source alpha mode of alpha channel 
1'bO: As 
1'b1: 255-As 
jo [RO oxo reserved a 


RGA3 OVLP BOT ALPHA CTRL 
Address: Operational Base + offset (0x019C) 


sw_bot_factor_m1 

Destination factor of alpha channel 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: AdO" 

3'b101: Ads 

sw_bot_alpha_cal.m1 

Destination alpha select mode of alpha channel 
1'bO: AdO_"+Ad0_">>7 

1'b1: Ad0™" 

sw_bot_blend_m1 

Destination alpha blending mode of alpha channel 
2'b00: Ag 

2'bO1: AdO" 

2'b10: (AdO"*Agd)>>8 
sw_bot_alpha_m1 

Destination alpha mode of alpha channel 
1'bO: Ad 

1'b1: 255-Ad 


RGA3 WR CTRL 
Address: Operational Base + offset (0x01A0) 


swW_wr_yc_swap 


YC swap, used by YUYV 


reserved 
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| Bit |Attr|ResetValue/ (Description, 
sw_outstanding_max 
MI write ddr outstanding: 6'd0~6'd63 
SW_wr_pix_Swap 
Output data pixel swap. 
If RGB mode, do RB swap, else do UV swap 
sw_wr_endian_mode 
Output YUV10bit incompact data endian mode in DDR 
1'bO: Little-endiab 
1'b1: Big-endian 
sw_wr_yuv10b_compact 
Output YUV10bit data is compact in DDR 
1'bO: Incompact 
1'b1: Compact 
sw_wr_format 
Defines how YUV picture data is written toyDDR 
2'b00: Reserved 
2'b01: Semi planar, for YUV 4:2:x 
2'b10: Interleaved, for RGB or YUYV(YUV422 8bit) 
2'b11: Reserved 
sw_wr_pic_format 
Output picture format 
4'b0000: YUV420 8bit 
4'b0001: YUV422 8bit 
4'b0010: YUV420 10bit 
4'b0011:.YUV422 10bit 
4'b0100: RGB565 
4'b0101: RGB888 
4'b0110> ARGB8888 
others: Reserved 


3 |RO [oxo reserved 


sw_wr_fbce_sparse_en 
) Rw lox Write fbce payload sparse mode enable 
1'bO: Non-sparse mode 
1'b1: Sparse mode 
sw_wr_mode 
Write mode 
2'b00: Raster mode 
ee (ere ig 2'b01: FBCE mode 
2'b10: Tile8x8 mode 
2'b11: Reserved 


RGA3_ WR_FBCE CTRL 
Address: Operational Base + offset (0x01A4) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 748 


RK3588 TRM-Part2 


| Bit _|Attr| Reset Value 


sw_wr_fbce_size_align_dis 
FBCE output payload size align 

31 RW /0x0 1'bO: FBCE 16x16 block payload aligned to 16B 
1'b1: FBCE 16x16 block payload not aligned to 16B 
Note: only valid when YUV420 10bit output 


30:14|RO_|0x00000 


sw_wr_fbce_pl_fifol_watermark 
13:8 |RW 
13:8 rw [oxo FBCE payload fifo0 watermark, default is 6 


sw_wr_fbce_pl_fifoO_watermark 
7:2 RW 
7:2 rw [oxo FBCE payload fifoO watermark, default is 6 
sw_wr_fbce_head_off_dis 
Write FBCE payload sparse mode enable 
1 RW 
on 1'bO: Payload offset in head 
1'b1: Payload no offset in head 
sw_wr_fbce_blk_opt_dis 
FBCE block optimize for DDR 
Seieee 1'bO: Disable 
1'b1: Enable 


RGA3_WR_VIR_STRIDE 
Address: Operational Base + offset (0x01A8) 


Bit [attr [Reset Value 
3117|RO_[ox0000 


sw_wr_vir_stride 

Virtual stride of output picture Y or RGB or header (FBCE mode) 
16:0 |RW |0x00000 component ring buffer 

Note: Word unit, 16byte align. If header, the recommended 

configuration is 0. 


RGA3 WR PL VIR STRIDE 
Address: Operational Base + offset (Ox01AC) 


Bit |Attr] Reset Value 
31:17|RO_|0x0000 


sw_wr_pl_vir_stride 
i i FBCE t 
16:0 IRw |0x00000 Virtual stride of input picture uv or payload (FBCE compact mode) 
component ring buffer 
Note: Word unit, 16byte align 


RGA3_WR_Y_ BASE 
Address: Operational Base + offset (0x01B0) 


Bit [Attr[Reset Value 


sw_wr_y_base 

B f output picture Y or RGB orh FBCE mod 
31:0 IRW |ox00000000 BSe-adatess0 output picture Y or RGB or header ( mode) 

component ring buffer 

Note: 16byte align 


Copyright 2022 © Rockchip Electronics Co., Ltd. 749 


RK3588 TRM-Part2 


RGA3 WR C BASE 
Address: Operational Base + offset (0x01B4) 


Bit [Attr| Reset Value 


sw_wr_u_base 

B f output pict V | FBCE d 
31:0 Rw |ox00000000 ase addhesse output picture UV or payload (FBCE mode) 

component ring buffer 

Note: 16byte align 


RGA3 MMU DTE ADDR 
Address: Operational Base + offset (OxOFOO) 


| Bit |Attr|Reset Value] (i escription 
MMU_DTE_ADDR 

31:4 |RW |0x0000000 i oe 

1:4 |aw Joxoo00c00 MMU current page Table address 

3:0 IRw loxo reserved 
Reserved 

RGA3 MMU _ STATUS 

Address: Operational Base + offset (OxOF04) 


Bit |attr/ResetValue| Description 
31:11|RO_|0x000000 


10:6 0x00 PAGE_FAULT_BUS_ID 
: Index of master responsible for last page fault 


PAGE_FAULT_IS_ WRITE 

5 rw loxo The direction of access for last page fault 
1'bO: Read 
1'bi: Write 


fe fot NG Sircurerisemo, 
The MMU replay buffer is empty. 
MMU_IDLE 
The MMU is idle when accesses are being translated and there are 
no unfinished translated accesses. 


STAIL_ACTIVE 
MMU stall mode currently enabled. The mode is enabled by 


PAGE_FAULT_ACTIVE 
MMU page fault mode currently enabled. The mode is enabled by 
command. 


RGA3 MMU COMMAND 
Address: Operational Base + offset (OxOF08) 


000000000 


W 
W 
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| Bit |Attr| Reset Value 


MMU_CMD 

MMU_CMD. This can be: 

3'b000: MMU_ENABLE_PAGIN 

3'b001: MMU_DISABLE_PAGIN 
2:0 |WO |0x0 3'b010: MMU_ENABLE_STAL 

3'b011: MMU_DISABLE_STAL 

3'b100: MMU_ZAP_CACH 

3'b101: MMU_PAGE_FAULT_DON 

3'b110: MMU_FORCE_RESET 


RGA3 MMU PAGE FAULT ADDR 
Address: Operational Base + offset (OxOFOC) 


| Bit |Attr Reset Value Description 
PAGE_FAULT_ADDR 

31:0 0x00000000 7 i 

31:0 |ro foxo0000000 | MMU address of last page fault 


RGA3 MMU ZAP ONE LINE 
Address: Operational Base + offset (OxOF10) 


| Bit |Attr| Reset Value 


MMU_ZAP_ONE_LINE 
31:0 |WO |0x000 Pa arciceste | 
1:0 |wo mEeneOeee MMU address to be invalidated from the page table cache 


RGA3_ MMU_INT RAWSTAT 
Address: Operational Base + offset (OxOF14) 


[it [attr[Reset Value] = —==~S*~«é escription —SSCSC~C~S~S~* 
31:2 [RO_[oxo0000000 


READ »BUS._ ERROR 
1 0x0 
Read»bus error 
0x0 PAGE_FAULT 
Page fault 


RGA3 MMU INT CLEAR 
Address: Operational Base + offset (OxOF18) 


| Bit |Attr|Reset Value] Ciescription 
31:2 |RO “}ox00000000 


1 wo |ox0 READ_BUS_ ERROR 
Read bus error 
wo oxo PAGE_FAULT 
Page fault 


RGA3_ MMU_INT MASK 
Address: Operational Base + offset (OxOF1C) 


| Bit |Attr|ResetValue| ss (escription 
31:2 |RO_|0x00000000 
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| Bit |Attr| Reset Value 


READ_BUS_ ERROR 
1 RW |0x0 
Read bus error 


PAGE_FAULT 
RW = 
oe frw joo Page fault 
RGA3 MMU_ INT STATUS 
Address: Operational Base + offset (OxOF20) 


| Bit |Attr|ResetValue| iescription 
31:2 |RO_|0x00000000 


READ BUS ERROR 
1 0x0 
Read bus error 
PAGE_FAULT 
RW |0x0 ee ee 
Page fault 


RGA3_ MMU_AUTO GATING 
Address: Operational Base + offset (OxOF24) 


Bit |Attr| Reset Value 


mmu_bug_fixed_disable 
aa.) MMU a a 2, fixed disable, must.be 1 


30:2 [RO [oxo0000000 |reserved “©. & 
1 Oxi mm eig_ meee 
MMU configuration mode 
mmu_auto_gating 
RW 
ow [oxo When it is 1'b1, the MMU will auto gate itself. 


RGA3 MMU REG LOAD EN 
Address: Operational Base + offset (OxOF28) 


Bit |attr|Reset Value) iescription 
31:1 |RO_|0x00000000 


reg_load_mmu_en 
1 
o frw oan S Register load enable 
5.6 Application Notes 
5.6.1 Register Partition 
RGA3 contains two types of command modes: slave mode, master mode. The registers at 
theyendsof.the address space (Ox0-OxFC) are system registers, including command mode, 


command parameters, RGA3 status, interrupts and other related registers. Other registers 
(starting from 0x100) are the parameter configuration registers of the function. 


Fig. 5-20 RGA3 software main register-region 
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5.6.2 Command Modes 
1) slave mode(using AHB Bus) 

setting RGA3_SYS_CTRL[1] = 1’b0 

setting RGA3_SYS_CTRL[O] = 1’b1 (frame start) when all configuration is set done 
2) master mode(using AXI Bus) 

setting RGA3_SYS_CTRL[1] = 1’b1 

setting RGA3_CMD_ADDR 

setting AXI INCR burst number RGA3_CMD_CTRL[12:3] 

setting RGA3_CMD_CTRL[1]=1’b1 to fetch configuration from DDR: 


Task 1 Task 2 Task 3 
Command Command Command Command Command 
é Command 1 Command m oh 
line 1 m+1 m+n m+n+1 m+n+k 
Command start addr 
Command incr number = m Command incr number = n Command incr number = k 
Command m m+n m-+nt+k 
total number 
Command 0 1 - m m+1 - m+n m+n+1 


counter 


Fig. 5-21 RGA3 command line and command/counter 


5.6.3 Some special application constraint 
1) When input format is YUV422 or YUYV, only xmirror/ymirror is supported, rotation must 

not be set 
2) sw_win_fbc_xoff, sw_win_fbc_yoff only using when rd_mode is FBCD, and then 

sw_win_fbc_xoff + sw_win_src_width must/be aligned to 16pixel 

sw_win_fbc_yoff + sw_win_src_height must, be aligned to 16pixel 
3) act_xoff/act_yoff/act_width/act_height constrain 

input format = YUV420 8 bit: act_xoff/act_yoff/act_width/act_height must be aligned to 
2pixel 

input format = YUV420 10bit: actyxoff/act_width must be aligned to 4pixel, act_yoff 
/act_height must be aligned to 2pixel; 

input format = YUV422 8bit»act»x«off/act_width must be aligned to 2pixel 

input format = YUV422 dObit: act_xoff/act_width must be aligned to 4pixel 
4) Overlap constrain 

sw_win0O_dst_width >= sw_wini_dst_width 

sw_win0_dst_height >=)sw_wini_dst_height 
5) Other ABB constrains: 

a) .B must not be set orient or resize 
b), B is. fbcd layers(16x16), only support spared FBCD, and act_xoffset must be 
aligned to 16pixel, act_yoffset must be aligned to 16pixel, act_width must be 
aligned to 16pixel, act_height must be aligned to 16pixel 
c) Bis tile layer(8x8), act_xoffset must be aligned to 
8pixel, act_yoffset must be aligned to 8pixel, act_width must 
aligned to 8pixel, act_height must be aligned to 8pixel 
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Chapter 6 Raster Graphic Acceleration(RGA2) 


6.1 Overview 
RGA2 is a separate 2D raster graphic accelerator, use to accelerate basic 2D graphics 
operations, including: image scaling, rotation, BitBLT, alpha blending. 
6.1.1 Features 
@® Data format 
m Input data: 
@ ARGB/RGB888/RGB565/RGB4444/RGB5551 
@ YUV420/YUV422/YVYU422/YVYU420/YUV422SP1 0bit/YUV420SP10bit 
m@ Output data: 
@ ARGB/RGB888/RGB565/RGB4444/RGB5551 
@ YUV420/YUV422/YUV400/Y4/YVYU422/YVYU420 
m@ Pixel Format conversion, BT.601/BT.709 
m Dither operation 
m Max resolution: 8192x8192 source, 4096x4096 destination 
@ Scaling 
m™ Down-scaling: Average filter 
m Up-scaling: Bi-cubic filter(source>2048 would use Bi-linear) 
m Arbitrary non-integer scaling ratio, from 1/16 to 16 
@ Rotation 
= O, 90, 180, 270 degree rotation 
m@ x-mirror, y-mirror & rotation operation 
e@ BitBLT 
Block transfer 
Color palette/Color fill, support with alpha 
Transparency mode (color keying/stenail test, specified value/value range) 
Two source BitBLT 
A+B=B only BitBLT, A support rotate & scale when B fixed 
A+B=C second source (B) has same attribute with (C) plus rotation function 
e Alpha Blending 
m™ Comprehensive per-pixel alpha(color/alpha channel separately) 
m Fading 
m Support SRC1(R2Y)+SRCO(YUV) -> DST(YUV) 
™ Support DST Full €SC convert for YUV2YUV 
@ Others 
m™ Support NN quantize (CLIP((Ssource + offset) * scale) for RGB channel) 
e@ MMU 
m 4k/64k page size 
m Four channelsSRC/SRC1/DST/CMD, individual base address and enable control bit 
m TLB pre-fetch 


f°] 


.172)The.Constraints 
YUV420/422-8bit virtual stride need 8byte align, xoff/yoff need 2byte align 
YUV420/422-10bit virtual stride need 16byte align, not support xoff/yoff 
Vertical scale down or bypass && Horizontal bi-cubic scale up srcO width<=2048 
Vertical scale up && Horizontal bi-cubic scale up srcO width<=1928 
Vertical scale down or bypass Horizontal BI-linear scale up srcO width<=4096 
Vertical scale up && Horizontal BI-linear scale up srcO width<=3856 


6.2 Block Diagram 
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—}> Register file 


A 
AHB 


slave <> ——}> CMD decode 


Color palette/ 
| Color fill > 
BUS 
INF 
ris —» SrcBitmap process /—> Alpha/ — Format 


ROP convert 
AXI| 4 4 
master Mie 
Dst Bitmap Process }+—> 


DMA 
(write) 


je 


Fig. 6-1 RGA2 Block Diagram 


CPU 


DDR Rare ti ee 


controller AHB Bus 
a 


wi Interrupt 
AX! Bus controller 


A 


AXI master AHB slave 


MMU 


RGA2 


RGA_intr 


Fig. 6-2 RGA2 in SOC 
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6.3 Function Description 
6.3.1 Data Format 


15 11 5 0 
RGB_565 R G B 
15 12 8 4 0 
ARGB_ 4444 A R G B 
15 12 8 4 0 
RGBA_4444 R G B A 
15 14 10 5 0 
ARGB_ 1555 A R G B 
15 11 6 1 0 
RGBA_5551 Ig G iB A 
31 24 16 8 0 
ARGB_ 8888 
XRGB_8888 cha = g Z 
31 24 6 8 0 
BGRA_ 8888 
a B R 
BGRX_8888 zi ae 
31 24 6 8 0 
ABGR_ 8888 
= A B R 
XBGR_8888 S 2 
31 24 6 8 0 
RGBA_ 8888 R Gi B AIX 
RGBX_8888 
31 24 16 8 0 
R1 BO GO RO 
RGB_888 
racksd G2 R2 Bl Gl 
B3 G3 R3 B2 
31 24 16 8 0 
Yo3 | YO2 | YO1 | YOO 
at 28 * : o YO7 | YO6 | YOS | Y04 
Yo3 | Y02 | YO1 | YOO YCbCr422-P 
YCbCr422-SP YO7 | Y0O6 | YOS | Y04 YCbCr420-P Cb03 | Cb02 | Cb01 | Cb00 
YCbCr420-SP 
Cr01 | CbO1 | Cr00 | Cb00 Cr03 | Cr02 | Cri | Cr00 


Fig. 6-3 RGA Input Data Format 
All input data (defined by SRC_IN_FMT/DST_IN_FMT) are converted to 
ABGR8888/AUYV8888. The results are converted to the output data format (defined by 
DST_OUT_FMT). 


6.3.2 Dithering 

There could have dithering operation for source image when the source image format is not 
RGB565 and the destination format is RGB565. 

The down-dithering is done using Dither Allegro. 
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Clip effect 


(low quality) 


RGB888 


clip 


RGB565(clip) 


Dithering effect 


(better quality) 


RGB888 


Dithering 


—+? 


RGB565(dithering) 


Fig. 6-4 RGA Dither effect 


6.3.3 Alpha Mode 
(SrcPer-pixelAlphaValue) 
| AsO 

SrcAlphaMode0: 


1'bO: As 
1'b1: 255-As_ (SrcGlobalAlphaValue) 


AsO’ Ags 


SrcGlobalAlphaMode0: 
2'bOO: Ags 

2'b01: AsO’ 

2'b10: (AsO'*Ags)>>8 


(DstPer-pixelAlphaValue) 


Ado 
DstAlphaMode0: 
1'bO: Ad 
\ 1'b1: 255-Ad_ (DstGlobalAlphaValue) 
Ado’ Agd | 
. | 


DstGlobalAlphaMode0: 

2'bOO: Agd 

2'bO1: AdO' 

2'b10: (AdO'*Agd)>>8 
v 


SrcAlphaSelectMode0: DstAlphaSelectMode0: 
1'bO: AsO_" + (AsO_">>7) 1'bO: AdO_" + (Ad0_">>7) 
1'b1: AsO_" 1'b1: Ado_" 
_ AsO” Cs Ado” Cd 
ini Sina ae 
DstFactorMode0: SrcFactorMode0: 
3'b000: 0 SrcColorMode: 3'b00: 0 DstColorMode0: 
3'b001: 256 1'bO: Cs 3'b01: 256 1'bO: Cd 
3'bO10: AsO" 1'b1: Cs*AsO" 3'b10: Ado" 1'b1: Cd*Ado" 
3'bO11: (256-AsO") 3'b11: (256-Ad0") 
y3'b100: Ado" 'b100: AsO" | 
> b100: AsO! 
FdO Cs’ FsO Cd’ 
Cd = FsO * Cs’+Fd0 * Cd’ (1) 


(Cd — dst color, Fs0 — color sre factor0, Cs’ — sre color’, Fd0 — color dst factor0, Cd’ — dst color’) 
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(SrcPer-pixelAlphaValue) (DstPer-pixelAlphaValue) 
As1 
SrcAlphaMode1: DstAlphaMode1: 
1'bO: As 1'bO: Ad 
1'b1: 255-As_ (SrcGlobalAlphaValue) 1'b1: 255-Ad_ (DstGlobalAlphaValue) 
Ast’ | Ags | Adit’ Agd 
@ | @ | 
SrcGlobalAlphaMode1: DstGlobalAlphaMode1: 
2'bO0: Ags 2'b00: Agd 
2'b01: As1' 2'b01: Ad1' 
2'b10: (As1'*Ags)>>8 2'b10: (Ad1'*Agd)>>8 
v v 
Asi.” Ad1_” 
SrcAlphaSelectMode1: DstAlphaSelectMode: 
1'bO: As1_"+ (As1_">>7) 1'bO: Ad_" + (Ad_">>7) 
1'b1: As_" d'bi: Ad." 
v : v 
Asi” Ad1” 
DstFactorMode1: SrcFactorMode1: 
3'bO00: 0 3'bO00: O 
3'b001: 256 3'b001: 256 
3'b010: As1" 3'b010: Ad1" 
3'b011: (256-As1") 3'b011: (256-Ad1") 
3'b100: Ad1" 3'b100: As1" 
v 
Fd1 Fs1 


Ad = Fs1 * Asl”+Fd1* Ad1” (2) 
(Ad — dst alpha, Fs1 — alpha sre factor!, As1’’ — sre alpha’’, Fd1 — alpha dst factorl, Ad1’ — dst alpha’’) 


Fig. 6-5 alpha mode configure description 


6.3.4 Color Fill 
Two modes of color fill can be done by RGA: solid fill and gradient fill. 


start_cir 


Fig. 6-6 RGA Gradient Fill 
Gradient fill using following equations for ARGB calculation of every pixel in different 
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coordinate. 

A_cur = (A_start + x*x_A_gradient) +y*y_A_gradient; 
R_cur = (R_start + x*x_R_gradient) +y*y_R_gradient; 
G_cur = (G_start + x*x_G_gradient) +y*y_G_gradient; 
B_cur = (B_start + x*x_B_gradient) +y*y_B_gradient; 


A_start, R_start, G_start, B_start is the ARGB value of start point. There are four pairs of 
values for horizontal and vertical gradient. Saturation operation could be enabled or disabled 
if the color overflows 255 or underflows 0. 


6.3.5 Scaling 

The scaling operation is the image reshaping processing of source image. Scaling is done 
base on ARGB8888 format. 

There are three sampling modes: scale down (Average); scale up(Bi-cubic). 

6.3.6 NN Quantize 

The NN quantize is for NN pre_process using. The function is CLIP((source + offset) * scale) 
for R G B channel. When use this function, the signal sw_dst_nn_quantize_en and reg 
NN_QUANTIZE_SCALE, NN_QUANTIZE_OFFSET need be configured. 


6.4 Register description 
6.4.1 Register Summary 
Slave address can be divided into different length for different usage, which is shown as 


follows. 
Reset ae 
| Offset |size| Value hag aa 


RGA2 SYS CTRL 0x0000 0x00000044 |RGA system control register 


RGA2_ CMD CTRL 0x0004_ |W _ |0x00000000 [RGA command control register 
RGA command codes base 


Ww | 
IRGAZ INT f0x0010 |W _[0x00000000 [RGA interrupt register 
IRGA2Z MMU_CTRLO _|0x0014__ [W__|0x00000000 [RGA MMU control O register 

Ww 

Ww | 

We 


RGA2 STATUS1 0x000C 0x00000000 


RGA2 MMU CMD BASE _ |0x0018 0x00000000 |MMU CMD channel base address 


RGA2 STATUS2 0x001C 0x00000000 |RGA status register 
RGA2 WORK CNT 0x0020 0x00000000 |RGA work counter 


RTL version and FPGA version 
RGA2 PERF LATENCY CT Only exist when this IP has 
RGA2 PERF _ LATENCY CT 0x0044 0x00000000 Only exist when this IP has 
RL1 axi_performance monitor feature 
0 
0 


RGA2 PERF RD MAX LAT Only exist when this IP has 

ENCY NUM moseie we | xonenneee axi_performance monitor feature 

RGA2_ PERF RD LATENCY Only exist when this IP has 
SAMP_NUM die we | aoenoooNe axi_performance monitor feature 


SS 
Pe PAETORIE poise [ronnie ear 
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Reset 
offset |size| Ystue | Description 
sw_dst_csc_mode[2]=1'b1 used 
sw_dst_csc_mode[2]=1'b1 used 
«00000040 |SW—dst_csc_mode[2]=1'b1 used 
csc factor 


RGA2 DST CSC 01 0x0064 


RGA2 DST CSC 02 
RGA2 DST CSC OFFO 
RGA2 DST CSC 10 
RGA2 DST CSC 11 
RGA2 DST CSC 12 
RGA2 DST CSC OFF1 
RGA2 DST CSC 20 
RGA2 DST CSC 21 
RGA2 DST CSC 22 


RGA2 DST CSC OFF2 0x008C 
RGA2_ MODE _CTRL 0x0100 


«00000798 |SW—dst_csc_mode[2]=1'b1 used 
csc factor 


0x000001C0 |SW—dst_csc_mode[2]=1'b1 used 
csc factor 
sw_dst_csc_mode[2]=1'b1 used 
0x000001c0 |SW—Ast_csc_mode[2]=1'b1 used 
csc factor 
0 _ast_csc_ 
>factor 


sw_dst_csc_mode[2]=1'b1 used 

0x000007D8 |SW—Gst_csc_mode[2]=1'b1 used 
csc factor 

w_ |oxo0020200 sw_dst_csc_mode[2]=1'b1 used 
csc facto 


0x00000000 |RGA mode control register 
RGA2 SRC INFO 0x0104 0x00000000 |RGA source information register 


W 
RGAZ SRC BASEL —_—_[0x010C_ |W _foxooo00000 /Ris Source mage CP/Cbr base 


0 
RGA source image Cr base 
RGA2 SRC BASE3 0x0114 0x00000000 ee nage: ? Pace adahes> 
RGA source image virtual stride / 
RGA2 SRC VIR_ INFO 0x0118 0x00000000 |RGA source image tile number 
register 
RGA source image active 
RGA2 SRC ACT INFO |0x011C Gx00000000 |e merane reactor 
RGA2 SRC X FACTOR _|0x0120 ox00000000 |RGA source image horizontal 
scaling factor 
RGA2 SRC Y FACTOR  |0x0124 0x00000000 Aes apa nage Verical scaling 
RGA2 SRC BG COLOR 0x0128 0x00000000 ee image background 
RGA2 SRC FG COLOR |0x012C 0x00000000 A Ae imagesforeground 
RGA2 SRC TR COLORO |0x0130 0x00000000 |RGA source image transparency 
color min value 
RGA color gradient fill step 
RGA2 CP GR A 0x0130 0x00000000 |r (calor fill mode) 
RGA2 SRC TR COLOR1 |0x0134 oxoo000000 |RGA source image transparency 
color max value 
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Reset eee 
[mame [ovens aie] Hains | Descriton 
RGA color gradient fill step 
RGA2_ CP GR B 0x0134 w_ |oxo0000000 register. (color fil mode) 
RGA2_ DST _INFO 0x0138 |W  [0x00000000 |RGA destination format register 


RGA destination image base 
RGA2 DST BASEO 0x013C W_ |0x00000000 address 0 racietar 


psec sea [posse |w_[pcowono [teeta ar 
ps-astactneo [pose |w_[pcowowo [sean ase 


RGA2 ALPHA CTRLO 0x0150 0x00000000 |Alpha control register 0 


Register0000 Description 
IRGA2 PAT CON 
IRGA2 ROP CONO 


RGA color gradient fill step 
RGA2 CP GR G 0x0160 w_ |oxoo000000 register (color fill mode) 


[RGA2_ DST Y4MAP_LUTO | 
RGA2 NN QUANTIZE OF jox0164 _|w _Joxoo00000 |Quantize Oe ol BCE (1bit 


RGA2 ROP CON1 0x0164_ [|W |0x00000000 [ROP code 1 control register 
RGA2_ MASK BASE 0x0168 |W  [0x00000000 |RGA mask base address register 
RGA2 MMU _CTRL1 0x016C |W __|0x00000000 [RGA MMU control register 1 


ate MMU TLB base 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

6.4.2 Detail Registers Description 

RGA2 SYS CTRL 

Address: Operational Base + offset (0x0000) 

| Bit |Attr| Reset Value Description 

[31:8 |RO [0x000000 __|reserved 


sw_rst_handsave_p 
7 RW {0x0 It would save protect-rstn into initial status if long time dead in 
protect-rstn status(auto clear into '0'). 
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| Bit |Attr|ResetValue| Ci escription 


sw_rst_protect_e 
Rw loxt Protect-rstn mode enable. — 

It would be ensure all AXI write/read operation into completion 
status when sw_cclk_sreset_p or sw_aclk_sreset_p valid. 
sw_auto_rst 
It would auto-resetn after one frame finish. 

a lise hoa 1'bO: Disable 
1'b1: Enable 
sw_cclk_sreset_p 

RGA core clk domain Soft reset, write '1' to this would reset the 
RGA engine except config isters. 


sw_aclk_sreset_p 
3 WO |0x0 RGA aclk domain Soft reset, write '1' to this would reset the RGA 
engine except configure registers. 
sw_auto_ckg 
RGA auto clock gating enable bit 
2 AS Ot 1'b0: Disable 
1'b1: Enable 
sw_cmd_mode 
RGA command mode 
; WO. 0x8 1'bO: Slave mode 
1'b1: Master mode 


C Only used in passive (slave) control mode 


RGA2 CMD CTRL 
Address: Operational Base + offset (0x0004) 


| Bit |Attr/ResetValue| Cieescription 
31:13|RO_|0x00000 


sw_cmd_incr_num 

go RGA command increment number 
sw_cmd_stop 
RGA command stop mode. Command execution would stop after 
the current graphic operation finish if set this bit to 1. 
sw_cmd_incr_valid_p 
RGA command increment valid (Auto cleared) 
When setting this bit, 
1. The total command number would increase by the 
RGA_INCR_CMD_NUM. 
2. RGA would continue running if idle. 
sw_cmd_line_st_p 
RGA command line fetch start (command line reset) (Auto 
cleared) 
When fetch start, the total command number would reset to 
RGA_INCR_CMD_NUM. 


RGA2 CMD BASE 
Address: Operational Base + offset (0x0008) 


| Bit |Attr|/ResetValue| Ci eescription 


: sw_cmd_base 
eis0 Rw |ox00000000 RGA command codes base address 


RGA2 STATUS1 
Address: Operational Base + offset (Ox000C) 
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| Bit [Attr|ResetValue| = ———i‘“‘S:éCéiS escription 
: sw_cmd_total_num 

31:20R0 [0x00 RGA command total number 
: sw_cmd_cur_num 

19:8 |ro | x00 RGA command current number 


7:1 |RO [0x00 i|reserved 
sw_rga_sta 
RGA engine status 
1'bO: Idle 
1'b1: Working 


RGA2 INT 
Address: Operational Base + offset (0x0010) 
| Bit [Attr|ResetValue| CC‘ scription =— 


sw_intr_af_e 

All command finished interrupt enable 
sw_intr_mmu_e 
MMU interrupt enable 


sw_intr_err_e 
Error interrupt enable 


SS 
Current command finished interrupt clear 
All command finished interrupt clear 


MMU interrupt clear 
a 
Error interrupt clear 


sw_intr_cf 


Current command finished interrupt flag 
sw_intr_af 

All command finished interrupt flag 
sw_intr_mmu 

MMU interrupt 


0x0 sw_intr_err 
Error interrupt flag 


RGA2 MMU_CTRLO 
Address: Operational Base + offset (0x0014) 


| Bit |Attr|/Reset Value| Ci eescription 
31:11]RO_|0x000000 


: sw_els_ch_priority 
TO Rw foxo (SW priority of this channel 

. sw_dst_ch_priority 
es rw foro |S priority of this channel 


7 
‘ sw_srci_ch_priority 

The priority of this channel 
; sw_src_ch_priority 

4:3, rw foxo St priority of this channel 


sw_cmd_mmu_flush 
2 RW |0x0 RGA CMD channel MMU TLB flush. Set 1 to this bit to flush MMU 
TLB, and auto clear. 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_cmd_mmu_en 

RGA CMD channel MMU enable 
LRM 0R0 1'bO: Disable 

1'bi: Enable 


sw_mmu_page_size 

RGA MMU Page table size 
RYE 0X0 1'bO: 4KB page 

1'b1: 64KB page 


RGA2 MMU CMD BASE 
Address: Operational Base + offset (0x0018 


| Bit |Attr|Reset Value] CiDeescription 
31:28|RO [Oxo [reserved 


; sw_mmu_cmd_base 
DxCO0O0R0 RGA command MMU TLB base address (word 


RGA2_ STATUS2 
Address: Operational Base + offset (0x001C) 


| Bit |Attr/ResetValue| Ci eescription 
eee 


rpp_mkram_rready 
dstrpp_outbuf_rready 
: 0x0 srcrpp_outbuf_rready 
i Srcrpp outbuf rready 
bus_error 
Pp po tage 
rpp_error 
p fo foo esa 


RGA2 WORK CNT 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 
31:27|RO_|0x00___—[reserved 


reserved 
' sw_work_cnt 
26:0 |Ro | iced RGA total working counter 


RGA2_ VERSION INFO 
Address: Operational Base + offset (0x0028) 


| Bit |Attr|/ResetValue| Ci escription = 


major 
aie Used for IP structure version information 
minor 
Big feature change under same structure 
: svnbuild 
Ox8000 RTL current SVN number 


RGA2 PERF LATENCY CTRLO 

Address: Operational Base + offset (0x0040 

| Bit |Attr[ResetValue|  ———<s—“‘;‘“;C™™Céi scription 
[31:20/RO_|0x000__—[reserved 


reserved 
. sw_rd_latency_thr 
One AXI Read latency threshold 
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| Bit |Attr|ResetValue| Ci@eescription 


: sw_rd_latency_id 
sw_axi_cnt_type 
3 RW |0x0 1'bO: AXI transfer test 
1'b1i: DDR align transfer test 
sw_axi_perf_frm_type 
2 RW |0x0 1'bO: Clear by software configuration 
1'b1: Clear by frame end_ or by software configuration 


sw_axi_perf_clr_e 
1'bO: Software clear disable 
1 RW |0x0 1'b1: Software clear enable 
note: user need write 1 to this bit and then write 0 to generate a 
clear pulse 


Sw_axi_perf_work_e 
RW {0x0 1'bO: Disable 
1'b1: Enable 


RGA2 PERF LATENCY CTRL1 

Address: Operational Base + offset (0x0044) 

| Bit [Attr|ResetValue| ————C*‘Cee@Scriptiom 

[31:12[RO |0x00000_—|reserved 
sw_aw_count_id 

11:8 |RW |OxO When sw_aw_cnt_id_type=1, only count the id designated by 
sw_aw_count_id 


Sw_ar_count_id 
7:4 |RW {0x0 When sw_ar_cnt_id_type=1, only count the id designated by 
Sw_ar_count_id 
sw_aw_cnt_id_type 
0x0 1'bO: Count all write channels 
1'bi: Count sw_aw_count_id write channel onl 


sw_ar_cnt_id_type 

1'bO: Count all read channels 

1'b1: Count sw_ar_count_id read channel only 
sw_addr_align_type 

2'b00: 16-Byte align 

2'b01: 32-Byte align 

2'b10: 64-Byte align 

2'b11: 128-Byte align 


RGA2 PERF RD MAX LATENCY NUM 
Address: Operational Base + offset (0x0048) 


rd_max_latency_num 
RO |oxo000 AXI max read latency(unit: cycles) 


RGA2 PERF RD LATENCY SAMP NUM 
Address: Operational Base + offset (Ox004C 


| Bit_|Attr| Reset Value 


. rd_latency_thr_num 
31:0 fro | Oxi pOnenee AXI read latency total sample number 


RGA2 PERF RD LATENCY ACC SUM 
Address: Operational Base + offset (0x0050) 
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| Bit [Attr| Reset Value | 
: rd_latency_acc_sum 
31:0 |ro | Onsooen gee AXI read latency (>sw_rd_latency_thr) total number 


RGA2 PERF RD AXI_ TOTAL BYTE 
Address: Operational Base + offset (0x0054) 


| Bit |Attr| Reset Value, 


. perf_rd_axi_total_byte 
31:0 |ro | ia tehae neh AXI active total read bytes/DDR align read bytes 


RGA2 PERF WR AXI TOTAL BYTE 
Address: Operational Base + offset (0x0058 


| Bit_|Attr| Reset Value 


. perf_wr_axi_total_byte 
31:0 |ro | ica eared AXI active total write bytes/DDR align write bytes 


RGA2 PERF WORKING CNT 
Address: Operational Base + offset (Ox005C) 


| Bit [Attr|ResetValue| Ci‘ Scriptom = 
: perf_working_cnt 

31:0 [ro | OxO0N 00000 RKIP working counter 

RGA2 DST CSC 00 

Address: Operational Base + offset (0x0060 


| Bit |Attr|ResetValue| —=—ss—s/s——SC‘i scription 
31:11]RO_|0x000000 


sw_dst_coe_00 
: 1bit signed+10bit factor 
10:0 |RW /0x0be Y: sw_dst_coe_00*R + sw_dst_coe_01*G + sw_dst_coe_02*B + 
sw_dst_coe_off0 


RGA2 DST CSC O1 

Address: Operational Base + offset (0Ox0064 

| Bit |Attr[ResetValue| ss s——“(‘“‘;S Ci escription 
[31:11[RO |0x000000__—i[reserved — ——“‘“‘“(“(“(‘(“(;*S™CCCOC*‘idC 


sw_dst_coe_01 
: 1bit signed+10bit factor 
10:0 |RW /0x274 Y: sw_dst_coe_00*R + sw_dst_coe_01*G + sw_dst_coe_02*B + 
sw_dst_coe_off0 


RGA2_ DST CSC 02 


Address: Operational Base + offset (0x0068 


| Bit |Attr|ResetValue| sss ——CC‘iecription = 
31:11|RO_|0x000000 


sw_dst_coe_02 
. 1bit signed+10bit factor 
10:0 |RW /0x040 Y: sw_dst_coe_00*R + sw_dst_coe_01*G + sw_dst_coe_ 02*B + 
sw_dst_coe_off0 


RGA2 DST CSC OFFO 
Address: Operational Base + offset (OxO006C 


[Attr| Reset Value 


31:19|RO_[0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_dst_coe_off0 
. 1bit signed+8bit integer+ 10bit factor 
$570) RE Ox0200 Y: sw_dst_coe_00*R + sw_dst_coe_01*G + sw_dst_coe_ 02*B + 
sw_dst_coe_off0 


RGA2 DST CSC 10 

Address: Operational Base + offset (0x0070 

| Bit |Attr[ResetValue| =< s—“(i‘“‘;C™C«éi scription 
[31:11[RO |0x000000__—i[reserved ee t—“‘“:‘;C:*™COCOCOCOC*™*C*;C‘*dC 


sw_dst_coe_10 
. 1bit signed+10bit factor 
1020) RW" |Ox728 U: sw_dst_coe_10*R + sw_dst_coe_11*G + sw_dst_coe_12*B + 
sw_dst_coe_ offi 


RGA2 DST CSC 11 

Address: Operational Base + offset (0x0074 

| Bit |Attr[ResetValue|  ———“<s ——“‘(S™SCéiescription — 
[31:11[RO |0x000000__—i[reserved i (—“‘“‘“(‘(‘(S#*S*s(‘(‘(‘;*s~s*CY 


sw_dst_coe_11 
. 1bit signed+10bit factor 
2020) RW" | Ox6ad U: sw_dst_coe_10*R + sw_dst_coe_11*G + sw_dst_coe_12*B + 
sw_dst_coe_ offi 


RGA2 DST CSC 12 

Address: Operational Base + offset (0x0078 

| Bit |Attr[ResetValue| ss —i‘“‘;S™ Ci scription — 
[31:11[RO |0x000000__—ifreserved — ——“‘“‘(“‘“‘“(“(S®™S#*C*C*C*C*C*C*C*C*C*C*C*C*C*C‘idC 


sw_dst_coe_12 
. 1bit signed+10bit factor 
10:0" |RW" |Oxic0 U: sw_dst_coe_10*R + sw_dst_coe_11*G + sw_dst_coe_12*B + 
sw_dst_coe_offi 


RGA2 DST CSC OFFi1 
Address: Operational Base + offset (Ox007C 


| Bit |Attr|ResetValue| —s—s/s—/——C—C—C‘i scription = 
31:19|RO_[0x0000 


sw_dst_coe_ offi 
: 1bit signed+8bit integer+ 10bit factor 
15-0 RW: 10x2 0200 U: sw_dst_coe_10*R + sw_dst_coe_11*G + sw_dst_coe_12*B + 


sw_dst_coe_offi 


RGA2 DST CSC 20 
Address: Operational Base + offset (0x0080) 
| Bit |Attr|ResetValue| CC‘ scription 


sw_dst_coe_20 
. 1bit signed+10bit factor 
10:01) RW Oxac0 V: sw_dst_coe_20*R + sw_dst_coe_21*G + sw_dst_coe_22*B + 
sw_dst_coe_off2 


RGA2 DST CSC 21 

Address: Operational Base + offset (0x0084) 

[Attr|ResetValue| Ci escription = 
RO_|0x000000_—ifreserved Sd 


W 
= 
= 
= 
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| Bit |Attr|ResetValue| Ci escription 


sw_dst_coe_ 21 
. 1bit signed+10bit factorr 
10:0 |RW /0x668 V: sw_dst_coe_20*R + sw_dst_coe_21*G + sw_dst_coe_22*B + 
sw_dst_coe_off2 


RGA2 DST CSC 22 
Address: Operational Base + offset (0x0088 

| Bit |Attr[ResetValue| ss —“‘(S Ci escription — 
[31:11[RO [0x000000__—i[reserved — ——“‘“(‘(‘“(“(“(S®S#C*C*C*C*C*C*C*C*C*C*C*C*C*C;C‘C*CdC 


sw_dst_coe_22 
1bit signed+ 10bit factor 

10:0 |RW /0x7d8 V: sw_dst_coe_20*R + sw_dst_coe_21*G + sw_dst_coe_22*B + 
sw_dst_coe_off2 


RGA2 DST CSC OFF2 

Address: Operational Base + offset (Ox008C 

| Bit |Attr[ResetValue| =< —“(‘;S™~SCéi scription — 
[31:19[RO [Ox0000_—sireserved — ——“‘“(‘“(“(“((#S*S*™;™;™;™;™C‘*C 


sw_dst_coe_off2 
: 1bit signed+8bit integer+ 10bit factor 
18:0 RW" 1020200 V: sw_dst_coe_20*R + sw_dst_coe_21*G + sw_dst_coe_22*B + 
sw_dst_coe_off2 


RGA2 MODE CTRL 

Address: Operational Base + offset (0x0100 

| Bit [Attr|ResetValue| ss —“‘S#é@S ecription =—— 
oe 


sw_gradient_sat 

Gradient saturation calculation mode 

1'bO:Clip 

1'b1:Not-clip 

sw_alpha_zero_key 

ARGB888 alpha zero key mode 

0x000000 would be changed to 
0x000100(RGB888)/0x0020(RGB565)for ARGB888 to 
RGBX/RGB565 color key. 

1'bO: Disable 


1'bi: Enable 


sw_cf_rop4_pat 

Color fill/ROP4 pattern 
1'bO: Solid color 

1'b1: Pattern color 
sw_bb_mode 

BitbIt mode 

1'b0O: SRC + DST => DST 
1'b1: SRC + SRC1 => DST 
sw_render_mode 

RGA 2D render mode 
3'b000: Bitblt 

3'b001: Color palette 
3'b010: Rectangle fill 
3'b011: Update palette LUT/pattern ram 
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RGA2 SRC INFO 
Address: Operational Base + offset (0x0104 


| Bit [Attr|ResetValue| CSC‘ eecriptiom — 
31:29|RO [Oxo si reserved 
sw_src_yuv10_round_e 

This bit valid when RGA2E/2L support YUV 10bit picture input 
1'bO: YUV 10bit to 8bit round disable 
1'b1: YUV 10bit to 8bit round enable 
sw_src_yuv10_e 

This bit valid when RGA2E/2L support YUV 10bit picture input. 
1'bO: YUV 10bit disable 

1'b1: YUV 10bit enable 
Sw_vsp_mode 

1'bO:By-cubic 

1'b1:Bi-linear 

sw_bic_coe_sel 

SRC BlI-cubic scaling coefficient select 
2'b00: CATROM 

2'b0O1: MITCHELL 

2'b10: HERMITE 

2'bi1: B-SPLINE 

sw_src_dither_up 

SRC dither up enable 

1'bO: Disable 

1'b1: Enable 

sw_src_trans_e 

Source transparency enable bits 

[3]: A value stencil test enable bit 
[2]: B value stencil test enable bit 
[1]: G value stencil test enable bit 
[0]: R value stencil test enable bit 
sw_src_trans_mode 

Source transparency mode 

1'bO: Normal stencil test (color key) 
1'b1: Inverted stencil test 
sw_src_vscl_mode 

SRC vertical scaling mode 

2'bOONO scaling 

2'b01: Down-scaling 

2'b10: Up-scaling 

sw_src_hscl_mode 

SRC horizontal scaling mode 

2'bOONO scaling 

2'b01: Down-scaling 

2'b10: Up-scaling 

sw_src_mir_mode 

SRC mirror mode 

2'b00: No mirror 

2'bO1: X mirror 

2'b10: Y mirror 

2'b1i1: X mirror + y mirror 


N N 
(o>) 


N 
WwW 


ye) 
= 


for) 
ye) 
= 


a few 
a 
ps few 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_src_rot_mode 
SRC rotation mode 
: 2'b00: O degree 
eg One 2'b01: 90 degree 
2'b10: 180 degree 
2'b11: 270 degree 


sw_src_csc_mode 

Source bitmap YUV2RGB conversion mode 
2'b00: Bypass 

2'b01: BT.601-rangeO(limit range) 
2'b10: BT.601-range1(full range) 
2'b11: BT.709-rangeO(limit range 
Sw_cp_endian 

Source Color palette endian swap 
1'bO: Big endian 

1'b1: Little endian 
Sw_src_uvswap 

Source Cb-Cr swap 

1'bO: CrCb 

1'b1: CbCr 

For YVYU422 mode, UV swap 
1'bO: YVYU422(U LSB) 

1'b1: YUYV422(V LSB 


sw_src_alpha_swap 
Source bitmap data alpha swap 


1'b0: ABGR 
1'b1: BGRA 
sw_src_rbswap 
Source bitmap data RB swap 
1'b0: BGR 
1'b1: RGB 
For YVYU422 mode, YC swap 
1'bO: YVYU422(U LSB) 
1'bi: VYUY422(Y LSB 
sw_src_fmt 
Source bitmap data format 
: ABGR888 
: XBGR888 
: BGR packed 
: RGB565 
: ARGB1555 
: ARGB4444 
: YVYU422(U LSB) 
: YUV422SP 
> YUV422P 
: YUV420SP 
: YUV420P 
: 1BPP (color palette) 
: 2BPP (color palette) 
: 4BPP (color palette) 
: 8BPP (color palette) 


RGA2 SRC BASEO 
Address: Operational Base + offset (0x0108) 
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| Bit |Attr| Reset Value, 
31:0 |RW 


. sw_src_base0 
31:0 few | Oxpanenge Source image Y/RGB base address 


RGA2_ SRC_BASE1 


Address: Operational Base + offset (0x010C) 


ResetValue[ Ci essscription 


| Bit |Attr| 
sw_src_basel 

31:0 Source image Cb base address (YUV422/420-P) 
Source image Cb/Cr base address (YU,V422/420-SP) 


RGA2 SRC BASE2 
Address: Operational Base + offset (0x0110) 


Reset Value 


; sw_src_base2 
Sie Kel eciesiae reane Source image Cr base address (YUV422/420-P 


RGA2 SRC BASE3 
Address: Operational Base + offset (0x0114) 


| Bit |Attr|/ResetValue| Ci eescription = 


: sw_src_base3 
ot Rw |ox00000000 Source image 1 RGB base address(source bitblt mode1) 


RGA2 SRC VIR INFO 
Address: Operational Base + offset (0x0118 


sw_mask_vir_stride 

Mask image virtual stride (words 
sw_src_vir_stride 

SRC image virtual stride (words 


RGA2 SRC ACT INFO 

Address: Operational Base + offset (0x011C) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
1:29|RO [oxo si reserved 


Source image active height 


15:13[RO [Oxo ——sireserved si‘ ‘éCC*dr 
Source image active width 


RGA2 SRC X FACTOR 

Address: Operational Base + offset (0x0120 

| Bit [Attr/ResetValue| CC‘ ecription 
sw_src_hsp_ factor 

31:16}RW |0x0000 Source image horizontal up-scaling factor 


sw_src_hsd_factor 7 - 
15:0 |RW |0x0000 Source image horizontal down-scaling factor 
=(DST_ACT_WIDTH/(SRC_ACT_WIDTH) * 65536 + 1 


RGA2 SRC Y FACTOR 
Address: Operational Base + offset (0x0124) 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_src_vsp_ factor 
31:16}RW |0x0000 Source image vertical up-scaling factor 


=((SRC_ACT_ HEIGHT -1)/(DST_ACT_ HEIGHT -1)) * 65536 


sw_src_vsd_factor 
15:0 |RW |0x0000 Source image vertical down-scaling factor 
DST_ACT_ HEIGHT /(SRC_ACT_ HEIGHT) * 65536 + 1 


RGA2 SRC BG COLOR 
Address: Operational Base + offset (0x0128) 


| Bit |Attr| Reset Value 


sw_src_bg_color 
31:0 }|RW |OxO0000000 |Source image background color 
("O" bit color for mono expansion.) 


RGA2 SRC FG COLOR 
Address: Operational Base + offset (0x012C 


| Bit_|Attr| Reset Value 


sw_src_fg_color 

31:0 Irw |ox00000000 Source image foreground color 
("1" bit color for mono expansion.) 
Color fill color, Pan color 


RGA2 SRC TR _COLORO 
Address: Operational Base + offset (0x0130) 


| Bit |Attr|/ResetValue| Ci eescription = 


sw_src_trans_amin 
pire Source image transparency color A min value 
Source image transparency color B min value 

. sw_src_trans_gmin 
Source image transparency color G min value 


sw_src_trans_rmin 
Source image transparency color R min value 


RGA2 CP GR A 
Address: Operational Base + offset (0x0130) 


| Bit [Attr|ResetValue| ss ——“‘S™ Ci scription — Cd 
sw_gradient_y_a 
oe aaa eee Y gradient value of Alpha (signed 8.8) 
sw_gradient_x_a 
Dineee X gradient value of Alpha (signed 8.8 


RGA2 SRC TR COLORi 
Address: Operational Base + offset (0x0134) 


| Bit |Attr| Reset Value 
31: sade foo eu src_trans_amax 
Source image transparency color A max value 
sw_src_trans_bmax 
Source image transparency color B max value 


Source image transparency color G max value 
; sw_src_trans_rmax 
Source image transparency color R max value 


RGA2 CP GR B 
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Address: Operational Base + offset (0x0134 


| Bit_|Attr| Reset Value 


: sw_gradient_y_b 
31:16|RW | ici Y gradient value of Blue (signed 8.8) 


; sw_gradient_x_b 
oxores X gradient value of Blue (signed 8.8) 


RGA2 DST INFO 
Address: Operational Base + offset (0x0138) 


| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:27[RO_|OxOO ——sifreserved 
sw_dst_nn_quantize_en 
Destination output RGB quantize calculate 
1'bO: Quantize calculate disable 
1'b1: Quantize calculate enable 
sw_dst_fmt_y4_en 
Destination output Y channel 4bit and UV Obit 
1'bO: Y4 out disable 
1'b1: Y4 out enable 
sw_dst_fmt_yuv400_en 
Destination Cb-Cr output disable (valid for YUV420/2 P/SP 
format) 
1'bO: CbCr output normal 
1'b1: CbCr output disable 
sw_srci_csc_clip 
Srci read BGR2YUV Clip mode(RGB from 0~255 clip to 36~235) 
1'bO: Clip disable 
1'b1: Clip enable 
sw_srci_csc_mode 
SRC1 read bitmap RGB2YUV conversion mode 
2'b00: Bypass 
2'b0O1: BT.601-range0,BT601_1, Y{00,255}, UV{00,255} 
2'b10: BT.601-range1,BT601_f, Y{16,235}, UV{19,237} 
2'bi1: BT.709-rangeO0,BT709_|, Y{16,255}, UV{16,237} 
sw_dst_csc_mode_2 
sw_dst_csc_mode[2]+sw_dst_csc_mode[1:0]; 
DST read bitmap CSC(r2y/y2y) conversion mode under 
sw_dst_csc_mode[2]=1'b0: 
3'b10x: 
Y: sw_dst_coe_O0*R + sw_dst_coe_01*G + sw_dst_coe_02*B + 
sw_dst_coe_off0 
U: sw_dst_coe_10*R + sw_dst_coe_11*G + sw_dst_coe_12*B + 
sw_dst_coe_offi 
V: sw_dst_coe_20*R + sw_dst_coe_21*G + sw_dst_coe_22*B + 
sw_dst_coe_off2 without clip 
3'b110: BT.709-range1,BT601_f,Y{16,235},UV{16,240} clip 
3'b111: BT.709-range1,BT601_f,Y{16,235},UV{16,237} clip 
sw_dst_csc_clip 
Dst write RGB2YUV Clip mode(RGB from 0~255 clip to 16~235) 
1'b1: Clip enable 
1'bO: Clip disable 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_dst_csc_mode_01 
sw_dst_csc_mode[1:0] under sw_dst_csc_mode[2]=1'b0: 
DST read bitmap RGB2YUV conversion mode 
17:16;/RW |0x0 3'b000: Bypass 
3'b001: BT.601-rangeO,BT601_1,Y{00,255},UV{00,255} 
3'b010: BT.601-range1,BT601_f,Y{16,235},UV{19,237} 
3'b011: BT.709-rangeO,BT709_1,Y{16,255},UV{16,237} 
sw_dither_mode 
DST dither down bit mode 
2'b00: 888 to 666 
2'b01: 888 to 565 
15:14;RW 2'b10: 888 to 555 
2'b11: 888 to 444 
DST YUV dither down bit mode 
2'b0O0: Y8 to Y4 
others:Y8 to Y1 


sw_dither_down 

DST dither down enable 

1'b0O: Disable 

1'b1: Enable 
sw_srci_dither_up 

DST/SRC1 dither up enable 
1'b0O: Disable 

1'b1: Enable 
sw_srci_alpha_swap 

Source 1 bitmap data alpha swap 
1'b0: ABGR 

1'bi: BGRA 

sw_srci_rbswap 

Source 1 bitmap data RB swap 
1'b0: BGR 


sw_srcli_fmt 
1 bitmap data format 
: ABGR888 
0x0 : XBGR888 
: BGR packed 
: RGB565 
: ARGB1555 
: ARGB4444 


_dst_uvswap 

Destination Cb-Cr swap 

1'bO: CrCb 

1'b1i: CbCr 

sw_dst_alpha_swap 

Destination bitmap data alpha swap 
1'b0: ABGR 

1'b1: BGRA 

sw_dst_rbswap 

Destination bitmap data RB swap 
1'b0: BGR 

1'b1: RGB 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_dst_fmt 

Destination bitmap data format 

4'b0000: ABGR888 

4'b0001: XBGR888 

4'b0010: BGR packed 

4'b0100: RGB565 

4'b0101: ARGBi555 

4'b0110: ARGB4444 

when sw_dst_fmt_yuv400_en=1, YUV420/2 P/SP format will 
3:0 |RW |Ox0 change to YUV400: 

4'b1000: YUV422SP 

4'b1001: YUV422P 

4'b1010: YUV420SP 

4'b1011: YUV420P 

only RGA2E has yuyv output format feature: 

4'b1100: YVYU422(U, LSB) 

4'b1101: YVYU420(U, LSB) 

4'b1110: VYUY422(Y, LSB) 

4'b1111: VYUY420(Y, LSB 


RGA2 DST BASEO 
Address: Operational Base + offset (0x013C) 


| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
: sw_dst_baseO 
expeoeeoee Destination image Y/RGB base address 


RGA2 DST BASE1 
Address: Operational Base + offset (0x0140 


| Bit [Attr|ResetValue| —“t*i‘“C;CSCéiScription — Cd 
. sw_dst_basel 
0x00000000 Destination image Cb/CbCr base address 


RGA2 DST BASE2 
Address: Operational Base + offset (0x0144) 


| Bit [Attr|ResetValue| Ci‘ Scriptom = 
. sw_dst_base2 
Sr ER OOO Destination image Cr base address 


RGA2 DST VIR_INFO 

Address: Operational Base + offset (0x0148) 

| Bit |Attr|ResetValue| Ci‘ eScritiom 
31 |RO [oxo si reserved 


: sw_srci_vir_stride 
30:16|RW |oxo000 Source image 1 virtual stride (words 
reserved 


115 |RO [0x0 reserved 
. sw_dst_vir_stride 
bse Destination image virtual stride(words) 


RGA2 DST ACT INFO 

Address: Operational Base + offset (0x014C) 

Bit Attr| Reset Value|_________Descrlptlon _| 
31:28[RO_|OxO si freserved 


sw_dst_act_height 
ee ze ES Destination eae SSS active height 


}i5:12/RO_|OxO_ [reserved 
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| Bit |Attr|ResetValue| Ci eecription 


: sw_dst_act_width 
ee Destination image active width 


RGA2 ALPHA CTRLO 
Address: Operational Base + offset (0x0150) 


piaifew [ooo eA 


joxooo «Reserved 


proce reseed 
ROP4 mask endian swap 
Eee 1'b0O: Big endian 
1'b1: Little endian 
; sw_dst_global_alpha 

Global alpha value of DST(Agd) 
sw_src_global_alpha 

11:4 |RW /0x00 Global alpha value of SRC(Ags) 
Fading value in fading mod 


sw_rop_mode 
ROP mode select 


sw_alpha_rop_sel 
Alpha or ROP select 
1'bO: Alpha 


sw_alpha_rop_e 
Alpha or ROP enable 
1'bO: Disable 

1'b1: Enable 


RGA2 ALPHA CTRL1 
Address: Operational Base + offset (0x0154) 


sow [oo eee 


eae Deeee 


fro reseed 

Rw loxo SRC Tranisparent/opaque of alpha channel (As1) 
1'bO: As 
1'b1: 255-As 


sw_dst_alpha_m1 

28 |RW |Ox0 DST Transparent/opaque of alpha channel (Ad1) 
1'bO: Ad 
1'b1: 255-Ad 


sw_src_blend_m1 
Alpha SRC blend mode select of alpha channel (As1_) 
: 2'b00: Ags 
27:26|RW |0Ox0 2'b01: Ast 
2'b10: (As1i*Ags)>>8 
2'b11: reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_dst_blend_m1 
Alpha DST blend mode select of alpha channel(Ad1_) 
. 2'b00: Agd 
25:24)RW |0Ox0 >'b01: Adi 
2'b10: (Ad1*Agd)>>8 
2'b11: reserved 


sw_src_alpha_cal_m1 

Alpha SRC calculate mode of alpha channel(As1) 
1'bO: Asi= Asi_ + (As1l_ >>7) 

1'b1: Asi= Asi _ 

sw_dst_alpha_cal_m1 

Alpha DST calculate mode of alpha channel(Ad1) 
1'bO: Adi= Adi___ + (Ad1_ >>7) 

1'b1: Adi= Ad1i_ 


w_src_factor_m1 

SRC factormode of alpha channel(Fs1) 
21:19/RW ; 

: 256-Ad1 
_dst_factor_m1 

DST factormode of alpha channel(Fd1) 
18:16/RW 3'b001: 

3'b010: 

3'b011: 256-As1 

3'b100: Ad1 


alpha_m0O 
SRC Transparent/opaque of color channel (AsO) 
1'bO: As 
1'b1: 255-As 
sw_dst_alpha_m0O 
DST Transparent/opaque of color channel (AdO) 
1'bO: Ad 
1'b1: 255-Ad 


sw_src_blend_m0O 
SRC blend mode select of color channel (AsO_) 
. : Ags 
13:12|}RW - ASO 
: (AsO*Ags)>>8 
: Reserved 
11:10|/RW 
2'b10: (AdO*Agd)>>8 
2'b11: Reserved 


sw_src_alpha_cal_m0O 

RW Alpha src calculate mode of color channel(AsQO) 
1'b0O: AsO= AsO_ + (AsO_ >>7) 
1'b1: AsO= AsO _ 
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| Bit [Attr|ResetValue| —C(@Deescription 
sw_dst_alpha_cal_m0O 
Alpha dst calculate mode of color channel(AdO) 
1'bO: AdO= AdO_ + (AdQ_ >>7) 
1'b1i: AdO= Ad0_ 
sw_src_factor_m0 
Src factormode of color channel(FsO) 


3'b011: 256-AdO 

3'b100: AsO 

sw_dst_factor_m0 

Dst factor mode of color channel(Fd0) 


3'b011: 256-AsO 
3'b100: AdO 
sw_src_color_m0 
SRC color select(Cs) 
1'bO: Cs 

1'b1: Cs * AsO 
sw_dst_color_m0 
SRC color select(Cd) 
1'bO: Cd 

1'b1: Cd * AdO 


RGA2 FADING CTRL 
Address: Operational Base + offset (0x0158) 


Reset Value 
Fading enable 
sw_fading_offset_b 
Fading offset B value 
sw_fading_offset_g 
Fading offset G value 
(Pattern total number when pattern loading) 
sw_fading_offset_r 
Fading offset R value 
(Start point of pattern ram in pattern mode) 


RGA2 PAT CON 
Address: Operational Base + offset (0x015C) 


sw_pat_offset_y 
Pattern y offset 


: sw_pat_offset_x 
slew foxoo |pacemuorset 


sw_pat_height 
sw_pat_width 


RGA2_ROP_CONO 
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Address: Operational Base + offset (0x0160 


| Bit _|Attr| Reset Value 
31:25|RO_[0xoO reserved 


: sw_rop3_code0 
OxG 000000 Rop3 code O control bits 


RGA2 CP GR G 
Address: Operational Base + offset (0x0160 


| Bit [Attr/ResetValue| SC‘ ecription 
sw_gradient_y_g 
a —— Y gradient value of Green (signed 8.8 
sw_gradient_x_g 
poo X gradient value of Green (signed 8.8) 


RGA2 DST Y4MAP LUTO 
Address: Operational Base + offset (0x0160 


| Bit _|Attr| Reset Value 
; sw_dst_y4map_lut0O 
DAUR AS 10 Y4 lut from lutO to lut7 


RGA2 NN QUANTIZE SCALE 

Address: Operational Base + offset (0x0160) 
[Attr|ResetValue| Ci cription = 
30[RO [Oxo —sifreserved 


; sw_nn_quantize_scale_b 
a Bcanallson Quantize scale of Blue (2bit integer+8bit fraction, 0--3.99) 


9:10/RW. 0x000 sw_nn_quantize_scale_g 
Quantize scale of Green (2bit integer+8bit fraction, 0--3.99 


sw_nn_quantize_scale_r 
aa vist Quantize scale of Red (2bit integer+8bit fraction, 0--3.99) 


RGA2 NN UANTIZE OFFSET 

Address: Operational Base + offset (0x0164 

Bit {Attr| Reset Value|_________Description 
31:29[RO [0x0 ——sifreserved eC —“‘“‘(‘“‘“(‘(CS*S*S*S*S*™*™*™C™C™C™C™C~*CY 


sw_nn_quantize_offset_b 
ao 20/rw |ox000 a offset of Blue(ibit signed + 8bit integer 
119 [RO [Oxo ——sdfreserved =  — —“‘“‘“‘“(‘(‘(‘(‘(‘ WCC 
; sw_nn_quantize_offset_g 
= 10|Rw |oxo00 a offset of Green (1bit signed + 8bit integer 


I |RO.|0x0. reserved: 
sw_nn_quantize_offset_r 
8:0 |Rw on00? Quantize offset of Red(1bit signed + 8bit integer) 


RGA2 CP GR R 
Address: Operational Base + offset (0x0164) 


| Bit |Attr| Reset Value 


d sw_gradient_y_r 
31:16|RW |oxo000 Y gradient value of Red(signed 8.8 


: sw_gradient_x_r 
ac X gradient value of Red(signed 8.8) 


RGA2 DST Y4MAP LUT1i 
Address: Operational Base + offset (0x0164) 
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| Bit |Attr|ResetValue| Ci escription 


; sw_dst_y4map_lut1 
Oxfedcba98 Iva Tut from lut8 to lut15 
RGA2 ROP CONi1 
Address: Operational Base + offset (0x0164) 
| Bit [Attr|ResetValue|  —————Cé‘Ce@Scriptiom 
31:25/RO_ [0x00 —sireserved 


: sw_rop3_codel 
ee aa Rop3 code 1 control bits 


RGA2 MASK BASE 
Address: Operational Base + offset (0x0168) 


| Bit |Attr| Reset Value 


sw_mask_base 
31:0 }|RW |OxOO000000 |Mask base address in ROP4 mode. LUT/ pattern load base 
address 


RGA2 MMU CTRL1 
Address: Operational Base + offset (0x016C 


bit {Attr| Reset Value|_________Description _| 
— gg Serene 
po RGR ELSE home! 
3 fw po RGA ELSE channel MMU TLB flush. Set 1 to this bit to flush MMU 
TLB, and auto clear. 


sw_els_ mmu_en 
RGA ELSE channel MMU enable 
Be 1'bO: Disable 
1'b1: Enable 
sw_dst_mmu_prefetch_dir 
11 RW |0x0 1'bO: Forward 
1'b1: Backward 


sw_dst_mmu_prefetch_en 
0x0 1'bO: Disable 
1'b1: Enable 
sw_dst_mmu_flush 
RGA DST channel MMU TLB flush 
Set 1 to this bit to flush MMU TLB, auto clear. 


sw_dst_mmu_en 

0x0 RGA DST channel MMU enable 
1'b0O: Disable 
1'b1: Enable 


sw_srci_mmu_prefetch_dir 
1'bO: Forward 
1'b1: Backward 


sw_srci_mmu_prefetch_en 
1'bO: Disable 
1'b1: Enable 


sw_srci_mmu_flush 
RGA SRC1 channel MMU TLB flush 
Set 1 to this bit to flush MMU TLB, auto clear. 


sw_srcl_mmu_en 

0x0 RGA SRC1 channel MMU enable 
1'bO: Disable 
1'b1: Enable 
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| Bit [Attr| Reset Value | 
sw_src_mmu_prefetch_dir 
RW /|0x0 1'bO: Forward 
1'b1: Backward 


Sw_src_mmu_prefetch_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


sw_src_mmu_flush 
1 RW |0x0 RGA SRC channel MMU TLB flush 
Set 1 to this bit to flush MMU TLB, auto clear. 
sw_src_mmu_en 
RGA SRC channel MMU enable 
RWS 10x0 1'bO: Disable 
1'b1: Enable 


RGA2 MMU SRC BASE 
Address: Operational Base + offset (0x0170 


| Bit_|Attr| Reset Value 


31:28/RO_ [0x0 _—s reserved 
; sw_mmu_src_base 
DxCOOOR0 RGA source MMU TLB base address 


RGA2 MMU _SRC1 BASE 
Address: Operational Base + offset (0x0174) 


bit, Atty Reset Value _____________Peseription 
Se 0x0 reserved ee 


sw_mmu_srci_base 
0x0000000 RGA sourcel MMU TLB base address 


RGA2 MMU DST BASE 

Address: Operational Base + offset (0x0178) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
31:28[RO_|OxO si freserved 


. sw_mmu_dst_base 
Oxdovende RGA destination MMU TLB base address 


RGA2 MMU ELS BASE 

Address: Operational Base + offset (0x017C 

| Bit |Attr[ResetValue| = <s ———“‘;C™SC*éi scription — 
31:28[RO [0x0 ——sifreserved — — —“‘“‘“‘“‘“(;C*S*S*S*™*™*™*™C™C™C™C™C~*@C 


P sw_mmu_els_base 
0x0000000 | RGA destination MMU TLB base address 


6.5 Application Notes 

6.5.1 Register Partition 

There are two types of register in RGA. The first part registers (OxO - OxFC) are general 
registers for system configuration including command mode, command parameter, RGA 
status, general interrupts. The other registers (from 0x100) are command registers for 
command codes. 
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| 0x000 


| OxOFC 
0x 100 


Op_reg 


Ox17C 


Fig. 6-7 RGA software main register-region 


6.5.2 Command Modes 

RGA has two command modes: slave mode and master mode. In salve mode 
(RGA_SYS_CTRL[1] = 1’b0), 2D graphic command only could be run one by one. CPU set all 
the command registers in RGA and then start RGA running by setting RGA_SYS_CTRL[O] to 
1. In master mode (RGA_SYS_CTRL[1] = 1’b1), 2D graphic commands could be run 
sequentially. After setting command’s number to RGA_CMD_CTRL[12:3], writing 1 to 
RGA_CMD_CTRL[0O] will start the command fetch, then Internal command DMA fetch 
commands from external command line. 


Command line is a collection of several command codes with continuous address. At the first 
start, the command start address (RGA_CMD_ADDR) and command number 
(RGA_CMD_CTRL[12:3]) should be set, then write 1 to cmd_line_st (RGA_CMD_CTRL[0]) to 
start the command line fetch. Incremental command is supported by setting cmd_incr_num 
(RGA_CMD_CTRL[12:3]) and cmd_incr_valid (RGA_CMD_CTRL[1]=1’b1). 


Task 1 Task 2 Task 3 
Command Command Command Command Command 
. Command 1 ates Command m ce me 
line 1 m+ m+n m+n+1 m+n+k 
Command start addr 
Command incr number = m Command incr number = n Command incr number = k 
Command m m+n m+nt+k 
total number 
Command 0 1 = m m+1 ; m+n m+n+1 


counter 
Fig. 6-8 RGA command line and command counter 


6.5.3 Command Sync 

In slave command mode, command sync is controlled by CPU. 

In master command mode, user can enable the current_cmd_int (sw_intr_cf), command by 
command to generate a interrupt at the end point of target command operation. 


Command 4 
(intr enable) 


Command 3 
(Intr disable) 


Command 2 


(intr enable) Run time | Command5 | Run time 


Command | Run time Run time Run time 


Interrupt 


sync syne 
Fig. 6-9 RGA command sync generation 
6.5.4 Color Palette Application Notes 
1. Palette/LUT Load into special RAM in ELS_BUF_CTRL. 
2. Color Palette/Pattern interval operations no need to initial LUT/pattern ram if LUT/pattern 
content no update. 
6.5.5 Some Special Application Constraints 
1. The algorithm of vertical scale up: must select BI-cubic algorithm when source picture is 
smaller or equal to 2k and must select BI-linear when bigger than 2k. 


2. The effects that The output’s definition is near 2k or 4k may not very well when at the 
scenario that the vertical side is scale up and the horizontal is scale down within range of 
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2% (such as:2048x32>2008x64). 


3. At the scenario A+B->C(A means SRCO, B means DST, C means SRC1), the size among 
the A B C has some constraints: 

A's size after scale must be equal to C. C’s size must equal to B when A+C is no rotation. C’s 
rotation (90degree )size must equal to B1 when A+C is rotation 90 degree. 


as °: 


Fig. 6-10 The size constraint among A B C 


Copyright 2022 © Rockchip Electronics Co., Ltd. 783 


RK3588 TRM-Part2 


Chapter 7 Video Output Processor (VOP) 


7.1 Overview 

The VOP (video output process) module is a display output processor. It reads video data 
and UI data from the frame buffer of the system memory, performs corresponding 
processing such as cropping, color gamut space conversion, scaling, and superposition, and 
outputs to each high-speed via video port display interface. 


VOP2 supports the following features: 
@ Display Output Interface 
m Two DP Interface 
@ Max support 7680x4320@30Hz 
@ Support RGB/YUV444/YUV422/YUV420 (up to 10bit) format 
@ Support Display Split 
m™ Two HDMI / eDP Combo Interface 
@ HDMI 
> Max resolution support 7680x4320@60Hz 
> Support RGB/YUV444/YUV420 (up to 10bit) format 
> VESA DSC 1.2a 
> Support Display Split 
@ eDP 
> Max resolution support 4096x2304@60Hz 
> Support RGB/YUV422 (up to 10bit) format 
> Support Display Split 
m Two MIPI DSI2 Interface 
@ Max resolution support 4096x2304@60Hz 
@ Support RGB (up to 10bit) format 
@ Support Dual Channel: Left-Right display mode. 
@ VESA DSC 1.1/1.2a 
m Parallel Interface 
@ Br656 
> support PAL and NTSC 
> Support RGB (up to 8bit) format 
@ 6BT1i20 
> Max resolution support 1920x1080@60Hz 
> Support RGB (up to 8bit) format 
@e Bus 
m@ One 32bit AHB Slave to configure registers 
m@ Two 128bit AXI read bus 
Mm One 128bit AXI write bus 
@ Video Ports 
m Video PortO 
@ Resolution 
> Max output resolution: 7680x4320@60Hz 
> Bits per component: 10 
@ Color bar 
> Horizontal mode 
> Vertical mode 
BCSH(10bit) 
> Brightness(8bit), Contrast(9bit), Saturation(10bit), Hue adjustment(9bit) 
3D_LUT 
> Support 9x9x9(12bit) LUT 
CSC 
> YUV2RGB: bt601-f / bt709-I/bt601-I/bt2020 
> RGB2YUV: bt601-f/bt709-I/bt601-I/bt2020 
Gamma 
Dither down 


o¢ 
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> Allegro 
> FRC 
@ Post LB mode 
> 4096pixels x 4 mode 
> 2048pixels x 8 mode 
@ Display mode 
> P2I/Interlace display 
> Blank display 
> Black display 
> Standby mode 
m Video Port1 
@ Resolution 
> Max output resolution: 4096x4320@60Hz 
> Bits per component: 10 
@ Color bar 
> Horizontal mode 
> Vertical mode 
BCSH(10bit) 
> Brightness(6bit), Contrast(9bit), Saturation(10bit), Hue adjustment(9bit) 
3D_LUT 
> Support 9x9x9(12bit) LUT 
CSC 
> YUV2RGB: bt601-f / bt709-I/bt601-I/bt2020 
> RGB2YUV: bt601-f/bt709-I/bt601-I/bt2020 
Gamma 
Dither down 
> Allegro 
> FRC 
@ Post LB mode 
> 2048pixel x 4 mode 
> 1024pixel x 8 mode 
@ Display mode 
> P2I/Interlace display 
> X-mirror 
> Blank display 
> Black display 
Standby mode 
m Video Port2 
@ Resolution 
> Max output resolution: 4096x4320@60Hz 
> Bits per component: 10 
@ Color bar 
> Horizontal mode 
> Vertical mode 
BCSH(10bit) 
> Brightness(6bit), Contrast(9bit), Saturation(10bit), Hue adjustment(9bit) 
3D_LUT 
> Support 17x17x17(12bit) LUT 
CSC 
> YUV2RGB: bt601-f / bt709-l/bt601-|/bt2020 
> RGB2YUV: bt601-f/bt709-1/bt601-I/bt2020 
Gamma 
Dither down 
> Allegro 
> FRC 
@ Post LB mode 
> 2048pixelx4 mode 


o¢ 


Vv 


o¢ 
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> 1024pixelx8 mode 
@ Display mode 
> P2I/Interlace display 
> Blank display 
> Black display 
> Standby mode 
m Video Port3 
@ Resolution 
> Max output resolution: 2048x1080@60Hz 
> Bits per component: 8 
@ Color bar 
> Horizontal mode 
> Vertical mode 
BCSH(8bit) 
> Brightness(6bit), Contrast(9bit), Saturation(10bit), Hue adjustment(9bit) 
CSC 
> YUV2RGB: bt601-f / bt709-I/bt601-I/bt2020 
> RGB2YUV: bt601-f/bt709-I/bt601-I/bt2020 
Gamma 
Dither down 
> Allegro 
> FRC 
@ Post LB mode 
> 1024pixel x 4 mode 
> 512pixel x 8 mode 
@ Display mode 
> P2I/Interlace display 
> Blank display 
> Black display 
> Standby mode 
@ Cluster 0/1/2/3 
m Resolution 
@ Max resolution: 
> Two Cluster Merge :7680x4320 
> Single Cluster: 4096x4320 
m Data format 
@ AFBCD: RGBA8888/RGB888/RGB565/RGBA1010102/ 
YUV420 (8,10bit)/YUV422 (8,10bit) 
@ Line: RGBA8888/RGB888/RGB565 
@ Tile8x8: YUV420 (8,10bit)/YUV422 (8,10bit)/YUV444 (8,10bit) 
m Image 
Support virtual width (max 8K word) 
Support active offset 
Support display offset 
Support Y-mirror/X-mirror/rotation-90/rotation-270 
> If rotation-90 or rotation-270 is enable, the maximum height of the source 
image is 2048 
@ Swap: alpha/RB/UV swap 
@ Support YUV clip 
m Cluster Line Buff Mode 
@ Modeod: 1 x 4096 width layer mode 
@ Modei: 2 x 2048 width layer mode 
@ Mode2: 1 x 2048 width AFBCD rotation layer mode 
m Support Gauss filter 
= Scale 
@ Scale down 
> Support scale rate 1/4~1 


o¢ 


o 
o 
o 
o 
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> Scale mode: bilinear 
@ Scale up 
> Support scale rate 1~4 
> Scale mode: bilinear 
m@ CSC 
@ YUV2RGB: bt601-f / bt709-I/bt601-|/bt2020 
@ RGB2YUV: bt601-f/bt709-|/bt601-I/bt2020 
@ Esmart 0/1/2/3 
m@ Resolution 
> Two Esmart merge :7680x4320 
> Single Esmart: 4096x4320 
m Data format 
@ RGB: ARGB8888/RGB888/RGB565 
@ YUV: YUV420/YUV422/YUV444 8bit/10bit 
@ YUYV: YUYV422/420; UYVY420/422 
@ BPP: 8BPP 
m Image 
@ Support virtual width (max 8k word) 
@ Support active offset 
@ Support display offset 
@ Support Y-mirror 
@ Swap: alpha/RB/UV swap 
@ Support YUV clip 
m Multi-region 
@ Only one region at one line 
@ All regions are RGB or YUV format 
@ Upto 4 regions 
m Scale 
@ Scale down 
> Support scale rate 1/8~1 
> Scale mode: nearest/bilinear/average 
@ Scale up 
> Support scale rate 1~8 
> Scale mode: nearest/bilinear/bicubic 
m@ CSC 
@ YUV2RGB: bt601-f/bt709-|/bt601-|/bt2020 
@ RGB2YUV: bt601-f/bt709-|/bt601-Il/bt2020 
@ Overlay 
m™ Support MAX 8 layers overlay: 4 Cluster / 4 Esmart 
Support RGB/YUV domain overlay 
Support layers mux 
Support per-pixel/global alpha 
Support HDR10 
@ Support HDR2SDR 
@ Support SDR2HDR 
@ Write Back 
Format: ARGB8888/RGB888/RGB565/YUV420 
Max resolution: 1920x1080 
@ Interrupt 
m Vop_intr 
@ System interrupt 
AXIO bus error 
AXIO dma finish 
Write back YRGB FIFO overflow 
Write back dma finish 
MMUO interrupt 
System1 interrupt 


VVVVVV 
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>  AXI1 bus error 
> AXI1 dma finish 
> MMU1 interrupt 
@ Video port0O/1/2 interrupt 
Frame start interrupt 
Line flagO interrupt 
Line flag1 interrupt 
Post empty interrupt 
Field start interrupt 
Display hold interrupt 
Video front porch interrupt 
Post almost full interrupt 
FBCD interrupt 
ClusterO decode error interrupt 
ClusterO AXI response error interrupt 
Cluster1 decode error interrupt 
Cluster1 AXI response error interrupt 
Cluster2 decode error interrupt 
Cluster2 AXI response error interrupt 
Cluster3 decode error interrupt 
Cluster3 AXI response error interrupt 
m@ Vop_intr_ddr 
@ Vop_dma_finish 
m Vop_intr_Ib 
@ Video portO post almost full 
@ Video porti post almost full 
@ Video port2 post almost full 
@ Video port3 post almost full 


¢ 
VVVVVVVVEVVVVVV VV 


@ Power gating: Independent power domains for cluster layer 0/1/2/3, esmart layer 1/2/3, 


DSC 8K/4K encoder 


7.2 Block Diagram 


HB SAVLE SYSTEM REGFILE 


VOP2 


WRITE BACK 


MMU 
AX! 
WRITE 


CLUSTERx_TOP 
CLUSTER REGFILE 
CLUSTER CLUSTER PROCESS 
ee OM) Local ae CLUSTER 
a 
2/|5 CLUSTER oie CLUSTER LB1 ely 
= Ie AFBCDDMA |} 2 [Ls 
a 
= 
- 2 
a & 
> 
< 3 
4 
= ESMARTx_TOP 
ESMARTx REGFILE in 
ESMART PROCESS 
2 ESMART DMA ESMART 
=) |i Lmode DMA || FIFO ouT 
= || 2 
2\| sz 
< 


POST PROCESS 


POST LB 


POST PROCESS 


POST LB 


POST PROCESS 


POST LB 


INTERFACE MUX 


MIPIO 


MIPIL 


PARA 
RGB 


Fig. 7-1 VOP Block Diagram 


VOP comprises with: 
@ AHB SLAVE 
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The VOP configuration bus is used to read and write all register configurations of the VOP. 
Some of the address segments are secure SLAVE address segments, which can only be 
accessed by a secure CPU when the security is enabled. For details, please refer to the 
security program description chapter. 

@ SYSTEM REGFILE 

The register arrays, including system control, layer, overlay, and post process registers, are 
all in the ACLK domain, and read and write from HCLK to the ACLK domain through 
synchronization logic. 

e@ MMU 

The Memory Management Unit maps the configured virtual address to the physical address 
through the page table. Since there are two buses in the system, there are two MMU 
addresses. In the security mode, the address of the security layer is configured as a physical 
address from the MMU according to the configuration. The module is bypassed, so as to 
avoid the address being rewritten when the MMU is mapped. 

@ AXI READ/WRITE 

There are AXIO and AXI1 bus in VOP interface. The AXIO supports both write and read 
channel, while AXI1 only supports read channel. 

@ DMA ARBITER 

Each layer in the system will initiate a different read request, and DMA arbiter will perform a 
global arbitration for internal requests based on priority settings and FIFO status. 

@ CLUSTERx 

Cluster layer, which supports AFBCD, line mode and tile mode. 

@ ESMARTx 

Esmart layer only supports line mode and support display up to 4 regions where the regions 
can’t overlap horizontally. 

@ OVERLAY 

Perform the synthesis operation between layers according to the configuration and send it to 
the corresponding post process modules. 

@ POST PROCESS 

Including gamma, BCSH, 3D-LUT and other post-processing modules, the data is processed 
by the post-processing module and then store them into the POST line buffer. 

@ POST LINE BUFFER 

The Post Process line buffer is used to store the data processed by the post process modules 
and output to corresponding display interface. 

@ INTERFACE MUX 

The VOP supports variety of output interface including HDMI, eDP, DP, MIPI DSI2, BT.1120, 
BT 656. By setting the interface mux module, the corresponding PORT can be selected and 
output to the corresponding interface. 


7.3 Operating Mode 
7.3.1 Clock and Reset Description 


@ HCLK 
The maximum operating frequency: 200MHz 
@ ACLK 


The maximum operating frequency: 800MHz 

@ DCLKO/1/2/3 

The maximum operating frequency of DCLKO/1/2: 600MHz 

The maximum operating frequency of DCLK3: 200MHz 

@ Hardware Reset 

System hardware reset, that is, the hardware reset of the entire VOP through the system, all 
the logic inside the VOP will enter the initial state, if the current screen is being displayed, 
there will be abnormal phenomena such as a black screen. 

@ Software Frame Reset 

The frame reset of each layer is supported, that is, when the vsync signal of each frame 
arrives, the layer's internal logic will be reset exclude register logic. 

@ MMU Frame Reset 

Support the MMU soft reset, when the MMU is abnormal, the entire MMU logic can be reset 
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without causing the MMU to hang up. 

7.3.2 Bus Description 

@ AHB Bus 

Configuration bus for register/LUT 

@ AXIO Bus 

The AXIO bus is readable and writable, which supports write back function. In the system 
design, the bus performance of AXIO is better than the AXI1, so AXIO is used first in the bus 
allocation, and AXI1 is configured when the total VOP loading is heavy. In order to maintain 
synchronization between layers, allocating the layers used by the one port on the AXIO and 
AXI1 buses respectively is not allowed. 

@ AXI 1 Bus 

Read-only data bus 

@ RID Default Configuration 

There are 15 IDs available for each bus. For YUV and AFBCD, two IDs are required for each 
layer. The driver allocates the rid according to the data of the layer on the bus. If it exceeds 
15, another bus is required to be enabled. 

@ Hurry/QoS 

VOP2 hurry has an enable bit and hurry value. Initiating a hurry request depends on 
whether the memory of the layer initiates a hurry request. When the layer's 
esmart_dma_rreq_hurry_en is enabled and the number of empty memory is greater than 
the set waterline, a hurry request is initiated. 

VOP2 QoS has an enable bit in SYS_CTRL_SYS_AXI_HURRY_CTRLO_IMD. When QoS is 
enabled and rid is greater than or equal to Oxa, QoS signal is asserted. 

@ MMU Frame Valid Mechanism 

MMU supports the bypass function in register mmu_bypass_en and mmu_bypass_id. When 
rid>=mmu_bypass_id, the AXI request and the returned data will bypass MMU. Noted that 
mmu_bypass_en and mmu_bypass_id is enabled immediately. At that time, rid is effective 
frame for the layer, so it can realize whether the layer data access is mmu_bypass. 

@ Protection Mechanism 

In the protection mode, the port number of the protected layer can be set and sent to the 
designated protected port, otherwise the layer will be forcibly closed. 

7.3.3 Display Output Interface Description 

The following figure shows the interface connection diagram of VOP2. There are 4 ports in 
the VOP to distribute video data to different high-speed interfaces through the software 
setting interface MUX. 


Post Process 0 wi Port 0 (8K) 


3DLUT 9X9x9 


HDMI/eDP | 
Combo 0/1 


Post Process 1 ==> Port 1 (4K) 


[ 3DLUT 9x9x9 


Post Process 2 Port 2 (4K) MIPI TX 


| SDLUT 17x17x17 0/1 


BT1120 


BT656 


Post Process Unit Display Output Interface 


Post Process 3 Port 3 (2K) 
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Fig. 7-2 Schematic Diagram of Display Output Interface 


@ HDMI/eDP Combo Interface 0/1 

m The data source of the HDMI/eDP Combo interface can come from port O or port 1 or 
port 2. 

m Maximum resolution support: 
@ HDMI: 7680x4320@60 (VIC 199 using YUV420 format) supported by merged 

function of PORTO and PORT1 

@ eDP: 4096x2304@60 supported by single port 

m In system, HDMI TX interface and eDP interface share the one Combo PHY, which 
means VOP can only work in HDMI or eDP mode. There are two HDMI/eDP Combo 
PHYs in SoC, so application has the four scenes: 
(1) HDMIO + HDMI1 
(2) HDMIO + eDP1 
(3) eDPO + HDMI1 
(4) eDPO + eDP1. 

m Split mode: The one frame is split to left-right part which send to HDMI/eDP TX 0/1 
respectively. 


Raw image 


HDMI 1 


4096 


2048 


Fig. 7-3 Split (Left-Right) Display Mode 


@ DP Interface 0/1 

m The data source of the DP interface can come from port O or port 1 or port 2 

m The maximum supported resolution (limited by the DP TX PHY’s maximum available 
bandwidth-25.92Gbps): 
7680x4320@30: supported by merged function of port O and port 1 
4096x2304@60: supported by port O or port 1 or port 2 

m Split mode: The one frame is split to left-right part which send to DP TX 0/1 
respectively. 

m The DSC function is not supported. 


@ MIPI TX DSI2 Interface 0/1 

m™ The maximum resolution supports 4096x2304@60 

m The data source of the MIPI TX interface can come from port 2 (up 4096 pixel’s 
image width) or port 3 (up 2048 pixel’s image width). 

™ Support operation mode: 
Copy: The MIPI TX 0 and MIPI TX 1 are driven from the same output port. 
Dual channel: The one frame is split to left-right part which send to MIPI TX 0/1 
respectively. 
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POST2.dual_channel_data_s 


POST2.dual_channel_en wap_en sys_ctrl.mipi0_port_sel 
y >;  left_part_data data0 
rawdata. |}———> oS MIPI TX 0 
>}  right_part_data | datal 
POST PROCESS 


POST3.dual_channel_data_s 
POST3.dual_channel_en wap_en 


\sys.ctrLmipil_port_sel 


a sys_ctrl.mipi_dual_channel_en 


raw data 


left_part_data data0 
-——>  MIPITX1 
right_part_data SY datal -> 
POST PROCESS 3 


Fig. 7-4 MIPI dual channel display mode 
Support DSC: 
MIPI TX O is bound to DSC 8K encoder which supports up to 8 slices, which data 
source is bound to port 2. 
MIPI TX 1 is bound to DSC 4K encoder which supports up to 2 slices, , which data 
source is bound to port 1 or port3. 
The port mux of dsc function reference Fig.1-5 


@ BT656 / BT1120 / RGB (for debug) 
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Maximum resolution support: 1080p60, pixel rate 150M/s 

The data source of the para interface is directly connected to port 3 (up 2048 pixel’s 
image width). 

The three modes share one I/O group, which contains 1-bit clock signal and 16-bit 
data signals. 

The bit mapping relationship corresponding to each interface is as shown in the 
figure Below. 


interface RGB454(RGB) _| BT656(Sbit) | BT1120 (16bit) 
display mode 
dsp_out_mode 
delk delk delk 
data data datal7:0] data[15:0] 
of (15) 
wf (B14) 
of (13) 
of (12) 
of (11) 
of (10) 
/ (D9) 
of (D8) 
Jf (DT_m0) af (DT) 
of (D6_m0) a/ (D6) 
wf (D5_m0) of (D5) 
wf (D4 m0) / (D4) 
/ (D3_m0) of (D3) 
d02 den wf (D2_m0) af (D2) 
d0l | hsync [_./ (1_m0) / (1) 
doo | vsyne [./ (D0_m0) w/ (DO) 


Fig. 7-5 Map of parallel port I/O output 
The output pixel clock supports Delay-Line function which maximum adjustable 
range is 3~5ns. 
support output pixel clock polarity inversion function. 
Due to the I/O number limitation, there is only 13bit valid data output in the case of 
RGB mode only supports the data format of RGB454, which can be connected to the 
most significant 4 and most significant 5 bits to the RGB interface display panel. 


792 


RK3588 TRM-Part2 


Note: Though RGB454 format causes a certain color information loss, it does not affect the judgment of 
the image content correctness for debug purpose. 


7.3.4 DSC Encoder Description 
@ DSC 8K encoder for HDMI TXO / MIPI TX DSI2 Host0O interface 
m Maximum 1,2,4,8 slices per line 
™ up to 8K (7680x4320) resolution 
@ DSC 4K encoder for HDMI TX1 / MIPI TX DSI2 Hosti interface 
m Maximum 1,2 slices per line 
™ up to 4K (4096x2160) resolution 
@ Conformance Standard 
m VESA Display Stream Compression (DSC) Standard Version 1.2a 
m VESA Display Stream Compression (DSC) Standard Version 1.1 
@ Output formats 
m@ RGB 
m YCbCr 
m™ Not supported YCbCr Simple 4:2:2, Native 4:2:2, Native 4:2:0 
@ Coding Method 
™ Constant bit rate (CBR) mode only 
m Variable bit rate mode (VBR) is not supported 
@ Coding Schemes 
™ Modified MAP (MMAP) 
m Mid-Point Prediction (MP) 
m Block Prediction (BP) 
m Index Coloring History (ICH) 
@ Data Precision (maximum number of bits per component) 
m 8,10 


Port 0 


HOMIO Video Stream bp f———> HDMI TX Controller 0 


& interface 


rate DSC 8-Slice Encoder ——p>_ timing 
transform trl 
Port 1 MIPIO Video Stream b> fj! DSI2 Host Contriler 0 
| | 
Port 2 
HDMI1 Video Stream —> f—— HDMI TX Controller 1 
data mux 
& Z interface 
rate DSC 2-Slice Encoder ——p> timing 
transform ari 
[_MIPH Video Stream = =>) j-———=p  DSI2 Host Contrller 1 


Port 3 


The below figure shows the block diagram of a single display being split into multiple 
slices of equal dimensions (of equal height and width) and each slice being handled by 
dedicated and independent data path in DSC encoder. The pixel demultiplexer (pixel demux) 
separates input pixel stream based on slice dimensions. Pixel demultiplexed data are 
handled by different slices independently. When the input pixels are in RGB format, they are 
converted to YCoCg format. These pixels are reconstructed using either predicted version of 
the pixels or from a History lookup. Variable Length coder/Entropy Code block determines 


Fig. 7-6 Two DSC Encoder Architecture in VOP 
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whether Prediction or Look up based reconstruction is to be used based on a cost function. 
Entropy code block creates separate syntax element for each sub stream corresponding to Y, 
Co, Cg such that syntax element contains residue values for prediction based reconstruction 
and look up index for History Look Up based reconstruction. Syntax element data from 
individual streams are written to respective balance FIFOs and size of the corresponding 
syntax elements are written to syntax element size FIFOs. After a specified amount of group 
delay time units, the sub stream multiplexer multiplexes the mux words from the sub 
streams based on the mux word requests from an idealized decoder model. The sub stream 
multiplexer outputs are written to the rate buffer. The slice multiplexer (slice mux) reads 
data from each of the rate buffers in units of chunk size and sends out the compressed 
stream. 
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Fig. 7-7 Structure of DSC Encoder 
7.3.5 Interrupt Description 
There are three interrupt signals. 


VOP_intr: Including the following groups of interrupt sources 
VOP_intr_sys 

VOP_intr_sys1 

VOP_intr_post 

VOP_intr_fbcd 

DSC_8K_err 

DSC_4K_err 


VOP_intr_DDR: Conditional interrupt source dma_finish from DDR frequency conversion, 
refer to frequency conversion description for details. 


VOP_intr_lb: Including the following groups of interrupt sources, which can set the buffer 
waterline to notify the CPU that the predetermined waterline has been reached. 


@ int_status_post_fullO 
@ int_status_post_full1 
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@ int_status_post_full2 
@ int_status_post_full3 
7.3.6 Maximum Performance and Functional Attributes of each PORT 
@ PORTO 
m The maximum supported resolution in single PORT mode is 4K. 
m To support more than 4096 pixel’s width, combination of PORTO and PORT1 should 
be used, which the merged data stream output from PORTO. 
= Dual gamma 
m@ 9x9x9 3DLUT 
@ PORT1 
m The maximum supported resolution of single PORT mode is 4K; when it exceeds 4K, 
the data of the previous two channels is spliced and multiplexed to PORTO. 
m= Dual gamma 
m@ 9x9x9 3DLUT 
@ PORT2 
m Only supports single PORT mode, the maximum supported resolution is 4K. 
m 600M pixel rate 
= Dual gamma 
M@ 17x17x17 3DLUT 
@ PORT3 
m Only supports single PORT mode, the maximum resolution is 2048. 
m 200M pixel rate 
= Dual gamma 
7.3.7 Multi-port Configuration Instructions 
The connection relationship between PORTO and the interface is as follows. 


DPO 


HDMIO 


portO(upto 8k) 


HDMIO 


HDMI1 


Fig. 7-8 Map of PORTO interface 
The connection relationship between PORT1 and the interface is as follows. 


DPO 


OPI 
7 HDMIO : 


HDMI1 


Fig. 7-9 Map of PORT1 interface 
The connection relationship between PORT2 and the interface is as follows. 


HDMIO 
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Fig. 7-10 Map of PORT2 interface 
The connection relationship between PORT3 and the interface is as follows. 


DSCO MIPIO 


rgb/bt1120/bt656 


Fig. 7-11 Map of PORTS interface 
7.3.8 Power Domain Power Up/Down Description 
There are seven power domains inside VOP, show as the below figures where the green 
border is the boundary of each power domain. 
@ Cluster Power Domain: Four power domains for cluster 0/1/2/3 respectively 
@ Esmart Power Domain: One power domain for esmarti, esmart2 and esmart3 
@ DSC Power Domain: Two power domains for DSC 8K encoder and DSC 4K encoder 
respectively 


Output 


Cluster 0 Register File Overlay inieerace 


Cluster 1 


DSC 8K 
Encoder 


Cluster 2 


Post Process 


DSC 4K 
Encoder 


Cluster 3 


Fig. 7-12 Power Domains Structure Diagram of VOP 
The cluster has 4 PDs where cluster0O PD operates as master power switch shall be powered 
on firstly and powered off lastly. The two DSC encoders have independent power domain. 
The esmart layer 1/2/3 share one power domain. It is recommended that only static 
switches are used according to the application scenario. 
The power switching process is as follows: 
Normal display sequence: 
The VOP configuration register adopts the Ping-Pong register configuration mode. The power 
switch configuration before the Vsync signal is completed will take effect in the next frame. 


Display D(C1) D(C2) D(C3) D(C3) D(C4) D(C4) D(C5) 
sequence 


Configure C2 C3 c4 cs 
sequence 


Fig. 7-13 Diagram of power domain switch configuration 


Note: D(n) represents display frame; C(n) represents configure frame after the configure, it will appear 
after the next vsync comes. 

The power status switch from power on to power off, the following steps occur inside VOP: 
1. Turn off the clock 
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2. Enable isolation cell, clamp cell is enabled 
3. Send a power off request 
4. According to the feedback ack signal, the corresponding power status will be asserted 


The power status switch from power off to power on, the following steps occur inside VOP: 
. Send a power on request 

. Cancel the power off request 

. After received the valid ack signal, the reset output 

. After 32 cycles, deassert clock reset 

. Recover the clock 

. Disable isolation cell 

. After a sufficient period of time, reset is released 

7.3.9 Function Memory Chain Switch Description 

Since the power domain cannot achieve the functional level power switch, in some 
application scenarios, when a memory function does not need to be dynamically turned on, 
the power supply of the memory chain can be turned off, which can reduce the power 
consumption as much as possible. It is divided into eight memory chains of WB, Post 
Process Module 0/1/2/3. 


NOUBRWNE 


The register address is as follows: 

@ PMU_SUBMEM_PWR_GATE_SFTCON1 

@ PMU_SUBMEM_PWR_GATE_SFTCON2 

The bit allocation of memory chain is as follows: 
@ #define MID_VOPPOSTO (1<<15) 
#define MID_VOPPOST1 (1<<16) 
#define MID_VOPPOST2 (1<<17) 
#define MID_VOPPOST3 (1<<18) 
#define MID_VOPWB (1<<22) 
7.3.10 Security Program Description 
7.3.10.1 SoC Connection Diagram 

(1) The switch of the security layer and the selection of the security port controlled by 
register vop_sec_ctrl from the system’s SGRF. 


(2) Support a certain address segment (security layer address segment) of the AHB slave 
can be designated as a secure address on the interconnect; 


(3) The bus supports MMU bypass logic according to the layer’s ID. 


Axi master 


MMU 
(security layer 
id bypass) 


Sgrf_vop_sec_en 


Port 
—sgrf_vop sec ctrl[10:0J4 VOP 

Port 

Port 


Ahb slave 


Security layer address 
(eg :0xa00~0xb00) 
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Fig. 7-14 Security schematic block diagram 
7.3.10.2 Hardware Security Implementation 
(1) The following points shall be guaranteed: 
1) The secure layer shall only be selected to the corresponding secure PORT; 
2) The secure layer shall be at the top; 
3) The secure layer shall not use alpha, and directly covers the underlying layers; 
4) The secure mode write back function shall be disabled; 


(2) The layer address segment will not be accessed by non-secure CPU; 
The address space corresponding to esmartO is defined as a secure address, and the specific 
address is as follows: 

OxFDD91800 ~ OxFDD918ff 
(3) MMU bypass logic ensures that the MMU page table will not be tampered with and 
accessed to other addresses; 
vop_sec_ctrl[10:0] is added to the VOP interface, the specific description is as follows. 


Table 7-1 Description of security-related registers 


SGRF bits description 
1'bO: non-secure mode 
vop_sec_en 1 1'b1: secure mode 
2'b00: video PORTO 
2'bO1: video PORT1 
WOPESEG_ port 2 | 2'b10: video PORT2 
2'b1i1: video PORT3 
vopewie dic 1 1'bO: normal 
P_WD_ 1'bi: disable WB function 
. 1'bO: normal 
vop_post_dis : 1'b1: disable Post process 
1'bO: normal 
VOPENONSEC DIAC : 1'b1: non-sec PORT display black 
1'bO: disable 
vop_sec_cfg_en 1 164s enable 
3'bOOO: Except for the secure layer, all configurations are 
not configurable. 


3'b001: Except for layers, all configurations are not 
configurable 

3'b010: Except for layers and overlay, all configurations are 
not configurable. 
3'bO11: Except for layer, overlay and_ system, all 
configurations are not configurable. 
3'b100: Except for layer, overlay, system and post, all 
configurations are not configurable. 

1. The security layer esmartO is forced to vop_sec_port 
(check) 

2. When secure PORT_mux=4'h8 (no layer), it is forced to 
be equal to 4'h1, and other PORTs are forced to have no 
layer, which means the value is 4'h8 

3. When the non-secure PORT conflicts with the PORT_mux 
of the secure PORT, force the non-secure PORT mux=4'h8 
(check) 

4. Force the security layer to be at the top of the security 
PORT (check) 

5. When a secure layer is selected for non-secure PORT, the 
layer is forcibly closed (check) 

6. Alpha operation after turning off the security layer (check) 
7. syS_dsp_inface_en is not configurable 


vop_sec_cfg 3 


vop_drm_en 1 
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7.3.10.3 Security Scene 

. Secure payment: 

@ esmartO is a secure payment layer and support to specify a secure PORT. 
With vop_sec_en enable. 

@ vop_sec_port selects secure PORT; 

@ vop_wb_dis can disable the write-back function. 

@® vop_post_dis can turn off non-secure PORT. 

e 

e 


= 


vop_nonsec_black can make non-secure PORT black screen. 
vop_drm_en is forcibly sent to secure layer security payment enable. The layer is placed 
on top of the secure PORT. 

@ the alpha operation of the secure layer is turned off. 


2. Drm 
VOP uses 0x100~O0x1ff as the secure slave address segment, which is used to configure drm 
related operations. 

@ Content to layer security 

support to set whether the layer is secure, and set whether to initiate secure access 
according to the rid. 

@ Content to PORT security 

PORT(X) with a secure layer can be set, the secure layer can only be sent to the designated 
secure PORT(X), otherwise the layer will be forcibly closed. 

7.3.10.4 Secure Mode Entry and Exit Process 

It is recommended that driver performs the layer transfer in secure mode and normal mode. 
Start 
(security cpu) 


ecurity layé 
disable 


Security display 


YES 
Y 
set 
sgrf_vop_sec_en Disable layer 
serf_vop_port[1: 
0) 
set noc security 
address 
| Release security 
address and 
Set layer release 
information and sgrf_vop_sec_en 
enable 
End End 
Enter security display flow Exit security display flow 


Fig. 7-15 Secure mode entry and exit diagram 
7.3.11 Power Consumption Description and Recommendations 
The smart layer does not have AFBCD, the logic power consumption of the layer is relatively 
lower, and the layer current is about 4.3MA. Because the cluster layer adds AFBCD related 
logic, the current of the layer is 2.2MA larger than that of smart. However, due to the 
addition of AFBCD, the total data volume is much smaller, and the access behavior is more 
friendly to DDR, and the overall power consumption of the system will be much lower. See 
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the table below for detailed power consumption data. 


Table 7-2 Data sheet for layer power consumption 


Scenes Without auto gating, 
current at 400MHz (mA) 

Single-layer compressed data, ctrl + interconnect+ bus 12.4 
data toggle power consumption 

Single layer uncompressed data, ctril+ interconnect +bus 41 
data toggle power consumption 

Total VOP cluster logic power consumption 56.1 
Total VOP smart logic power consumption 54 


In SoC, cluster pd, smart pd, and DSC pd are added inside the VOP. At the same time, 
post0/1/2/3, and wb related memorys have separate power chains. 

The application recommendations are as follows: 

(1) By default, all PDs are power off. Power on the cluster or smart PDs before opening the 
layer. 

(2) Use clusterO and smart0 firstly. 

(3) In case of there are few enabled overlay layers, it is recommended that disable the 
useless alpha module and take the priority to subsequent pipe stage. 

(4) The POST/wb blocks have the switch function of memory power chain. When it is not 
enabled, turn off the memory power. 

(5) For simple scenes such as static desktops, it is recommended that synthesize one AFBCD 
layer and use cluster0 to refresh the screen. 

It is not recommended to switch pd frequently, because the switch pd needs to charge and 
discharge the MOSFET, which can cause considerable power consumption. 

7.3.12 DDR Frequency Conversion Instructions 

1. dma_finish interrupt source 

This interrupt is connected to DCF and DCF can handle frequency conversion. 


Srco 


Src0 orp and 


dma_finish_mode 


Srcl_or_ and 


Src 16_or_¢n and 


" Vop2_dma_finish 
or 


and 


! SrcO_apd_ep or = 


! Sre 1_atpd_en or ‘Tar 


! Srci6 and en OF 


Fig. 7-16 dma finish interrupt structure diagram 
The source of dma_finish is as follows, and the logic from win almost full, vp line flag, dsp 
hold and almost full is combined and output. 


Table 7-3 dma finish interrupt source description 
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source list name remark 
dma_finish srcO AXI0_dma_finish & 
AXI1_dma_finish 
wb_dmaz_finish srcl WB DMA finish detected 
vp0O_line_flag src2 When port0 line count equals the 
configured line flag number 
vp1_line_flag src3 When port! line count equals the 
configured line flag number 
vp2_line_flag src4 When port2 line count equals the 
configured line flag number 
vp3_line_flag src5 When port3 line count equals the 
configured line flag number 
vpO_dsp_hold src6 PortO hold status detected 
vp1_dsp_hold src7 Port1 hold status detected 
vp2_dsp_hold src8 Port2 hold status detected 
vp3_dsp_hold src9 Port3 hold status detected 
vp0_almost_full src10 When port0 post line buffer 
number equals 
dsp_almost_full_thold 
vp1i_almost_full src11 When port! post line buffer 
number equals 
dsp_almost_full_thold 
vp2_almost_full srci2 When port2 post line buffer 
number equals 
dsp_almost_full_thold 
vp3_almost_full src13 When port3 post line buffer 
number equals 
dsp_almost_full_thold 


2. VOP_intr_DDR 

The VOP_intr_DDR signal comes from dma_finish, which is connected to the system 
interrupt controller through an interrupt signal, and the frequency can be converted through 
the interrupt, which is consistent with the DCF function. 


3. VOP_intr_Ib 
Set the waterline of the post line buffer, and realize real-time frequency conversion through 
the status of line buffer, which can provide about 20us for frequency conversion. 
7.4 Function Description 
7.4.1 Cluster Layer 
. Basic Feature 

Support AFBCD compression mode 

Support raster line/tile mode 

Support color gamut space conversion 

Support double Gauss filter 

Support 1/4~4 times scale 

Support mirror/rotation 

Support image virtual width/cropping 


@@eeeeeer 


7.4.1.1 Support line buffer mode description 

Cluster line buffer supports the following three modes: 

(1)Single window mode (mode0Q): In this mode, he maximum resolution supports single 
4096 pixels width layer output. 


(2)Two windows mode (model): In this mode, the cluster allows up to 2x2048 pixels width 
layers to be enabled and the two windows would be mixed firstly before send into overlay. 
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(3) AFBCD Full Mode(mode2): In this line buff mode, the cluster supports single layer 
rotation of 90° and 270° with AFBCD operating in full mode. 
7.4.1.2 Support format description 
AFBCD format: 
The format needs to be written into the format register configuration related to AFBCD. 
There is no one-to-one correspondence between the format and the format of the layer, and 
the driver needs to do a mapping. 

Parameter AFBCD_RGB565 =4’h0;//0000 
Parameter AFBCD_RGBA1010102 =4’h2;//0010 
Parameter AFBCD_RGB888 =4’h4;//0100 
Parameter AFBCD_RGBA8888 =4’h5;//0101 
Parameter AFBCD_YUV420_8b =4’h9;//1001 
Parameter AFBCD_YUV420_10b =4’h3;//0011 
Parameter AFBCD_YUV422_ 8b =4’hb; //1011 
Parameter AFBCD_YUV422_10b =4’he;//1110 


Line/tile mode format: The format is configured in the layer format register 
parameter FMT_ARGB8888 = 5'bOOOOO; 
parameter FMT_RGB888 = 5'b00001; 
parameter FMT_RGB565 = 5'b00010; 
parameter FMT_YUV420_ TILE = 5'b01100; 
parameter FMT_YUV422_ TILE = 5'b01101; 
parameter FMT_YUV444_TILE = 5'b01110; 
parameter FMT_YUV400_TILE = 5'b01111; 
parameter FMT_YUV420_10B_TILE = 5'b11100; 
parameter FMT_YUV422_10B_ TILE = 5'b11101; 
parameter FMT_YUV444_10B_ TILE = 5'b11110; 
parameter FMT_YUV400_10B_TILE = 5'b1i1111; 
The following table shows the default swap configuration in various formats: 


Table 7-4 The swap configuration table in the default format of the cluster 


cluster 


Format 


AFBCD_uv_swap 


AFBCD_rb_swap 


rb_swap 


uv_Swap 


AFBCD 


ARGB 


RGB888 


RGB565 


YUV444 


YUV422 


YUV420 


YUV444_10b 


YUV422_10b 


YUV420_10b 


LINE 


ARGB888 


RGB888 


RGB565 


TILE 


YUV444_TILE 


YUV422_TILE 


YUV420_TILE 


YUV400_TILE 


YUV444_TILE_10B 


YUV422_TILE_10B 


YUV420_TILE_10B 


YUV400_TILE_10B 


DIO/OJSOsSOJSOsSOs/Os/O/s/O/Ol/K |e /Oj|KP|R/O;O;O/|O 


ODJOJ/OlOs/OsOl/O/s/OlK/O/Os/OJOl/R/Os/O|R JR |O;oO 


DIDJOJ/OSO/OJSOJ/O/Ol/Ol/HPI|FPIO/O/OD/OJ/O/OJ/O/O|/O 


OJ/RIRPIRPIJO;RP IRF /F/O;/O/O/O/O/O/O/O/O/O|O|;O 


7.4.1.3 


The combinations of AFBCD define supported by VOP are as follows, divided into RGB and 


AFBCD mode 
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YUV: 

RGB format: 

AFBC_SIZE_16X16 

AFBC_SIZE_16X16| AFBC_CBR 
AFBC_SIZE_16X16| AFBC_SPARSE 
AFBC_SIZE_16X16| AFBC_CBR] AFBC_SPARSE 


AFBC_SIZE_16X16| AFBC_YTR| 

AFBC_SIZE_16X16| AFBC_YTR| AFBC_CBR 
AFBC_SIZE_16X16| AFBC_YTR| AFBC_SPARSE 
AFBC_SIZE_16X16| AFBC_YTR| AFBC_CBR| AFBC_SPARSE 


YUV format: 
AFBC_SIZE_16X16| AFBC_CBR AFBC_CBR 
AFBC_SIZE_16X16| AFBC_CBR| AFBC_SPARSE 


The various define of the kernel are described as follows: 
#define AFBC FORMAT MOD YTR only support rgb888 format 


RGB csc afbed csc > 


#define AFBC FORMAT MOD SPLIT not support 


Valid data 


Top half block 


Valid data 


bottom half block 


Fig. 7-17 Diagram 1 of AFBCD define 


#define AFBC FORMAT MOD SPARSE support 


Valid data tile n 


TILE n 


ees 


Valid data tile ntl 


-— TILE n+l 


Fig. 7-18 Diagram 2 of AFBCD define 
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No sparse 30 


Valid date tiled - TILE 0 


id date tilel 


= 
o 


= 
o 


id date tile2 


#define AFBC_ FORMAT MOD CBR (for encoder ) 
The bottom block should not copy the top 
block. 


Fig. 7-19 Diagram 3 of AFBCD define 
7.4.1.4 line/tile mode 
When using raster sequence line/tile mode 


Line mode: 
@ RGBA8888& 
@ RGB888 
@e RGB565 
Tile8x8 mode : 


@ YUV420 8bit/10bit 
@ YUV422 8bit/10bit 
@ YUV444 8bit/10bit 


7.4.1.5 CSC module description 
Support yuv2rgb, rgb2yuv color gamut space conversion, you can select the corresponding 
csc according to the input image format and the spatial gamut of the overlay. 


RGB2YUV supports the following modes: 
Parameter BT_601_L = 2’b00; 
Parameter BT_709 = 2’b01; 

Parameter BT_601_F = 2’b10; 
Parameter BT_2020 = 2’bi1; 


YUV2RGB supports the following modes: 
Parameter BT_601_L = 2’b00; 
Parameter BT_709 = 2'b01; 

Parameter BT_601_F = 2’b1i0; 
Parameter BT_2020 = 2’bi1; 


In BT2020 mode, it defaults to limit range, and there is no full range option. 

7.4.1.6 Gauss filter 

As shown in the figure, the two-scale Gauss filter weighted sum mainly includes two steps: 
the first step is to calculate the edge detection and the strong and weak Gauss filter 
respectively; the second step is to obtain the weighting coefficient and the result of the two 
Gauss filter based on the edge detection result Perform a weighted sum. 

In principle, denoising intensity and detail preservation are two mutually exclusive effects, 
so edge detection and weighting are used to balance the effects of both sides as much as 
possible, and the filtering effect should be strengthened in the flat area as much as possible, 
and filtering should be done as little as possible in the rich detail area to avoid affecting the 
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sharpness and detail. 


Through edge detection, confirm whether the calculation point is an edge or a flat area. If it 
is an edge, use weak Gauss filter to preserve details. If it is a flat area, use a stronger gauss 


Three channels data 


RGB2Gray 


Edge_detection 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
(Sobel3*3) | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Gauss filter 0 
(3*3 Strength low) 


Weight_calc Gauss filter 1 
(Exp curve) (3*3 Strength high) 
Weight_sum 
Ymix=(1-w)*GO+w*G1 


Fig. 7-20 Flow chart of dual gauss filter 


In terms of configuration, filter coefficients of high and low intensities are respectively 
configured. If they are configured to be consistent, it can be considered as a unified Gauss 
filter. 

7.4.1.7 Scale 

In the horizontal direction: bilinear and bicubic 

In the vertical direction: bilinear 

7.4.1.8 Mirror/rotation 

In AFBCD full mode, cluster supports X-mirror, Y-mirror, X-mirror plus Y-mirror (equivalent 
to rotationi80°), and rotation 90° and rotation270°. 


Ori picture X_mirror y_mirror X_mirror and y_mirror 


>| 4 fi 
iti ePr-S: 


Rotation 90 Rotation 270 


Rotation 180 
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Fig. 7-21 Schematic diagram of mirror and rotation 
7.4.1.9 Crop 
Due to the characteristics of Android, the UI stored in the DDR is often an image larger than 
the actual display, so it is necessary to cut out a small image from the original image to 
display. 


For VOP, only the following key parameters are required: 
(1) pic base_DDR 

(2) Vir_stride 

(3) Act_width/act_height 

(4) Act_x_offset/act_y_offset 


act_y_offset 


act_x_ offset 


act_width 


~ 
7) 
= 
Se] 


picture 


region 


picture in ddr 


Fig. 7-22 Image storage and activation diagram 

The characteristics of the Cluster layer, that is, for the AFBCD-encoded layer, the original 

width and height are all aligned with 16 pixels. 

7.4.1.10 Cluster Usage Constraints 

1. The virtual width and height need to be aligned to 16 pixels and the act_width shall not 
exceed 4096 or 2048 after alignment. 

2. In the case of AFBCD rotation enable, virtual width need to be aligned to 64 pixels. The 

source picture’s height cannot exceed 2048 pixels. Rotation and x-mirror can be enabled 

at the same time, but rotation and y-mirror are not supported at the same time. Rot90 

and rot270 cannot be enabled at the same time. 

Line/Tile mode unsupported: Guass Filter / Rotation / Mirror. 

Line/Tile mode, the half mode bit should be set to 1. 

Scaling ratio: (1/4~4) 

In the case of LB two window mode, (act_width+act_xoffset%16) <= 2048 pixels. 

In the case of LB two window mode, the parity of the two windows's dsp_xoffset, 

dsp_yoffset and dsp_width value shoule be same. 

8. When AFBCD_mode is half mode, crop can be 0 or 1; when AFBCD_mode is full mode, 
crop can be 0/1/2. 

9. When enable the win*_yrgb_vsd_gt4, the win*_act_yoffset should be multiple of 4. 

10. When enable the win*_yrgb_vsd_gt2, the win*_act_yoffset should be multiple of 2. 

11. When the data format is YUV420, the win*_act_xoffset and win*_act_yoffset should be 
multiple of 2. 

12. When the data format is YUV422, the win*_act_xoffset should be multiple of 2. 


Bea ue gh ema 


7.4.2 Esmart layer 
1. Feature 


@ Support line mode 
@ Support color gamut space conversion 
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@ Support 4 area display 
@ Support 1/8~8 times infinite scale 
@ Support image virtual width/cropping 


2. Basic bus 

The bus behavior of the Smart layer is to take one row of buffers when one row is free. It 
cannot be taken in two rows at a time like the 8 rows of the cluster layer. Basically, each row 
has a part of time for bus access. The power consumption of DDR is also not very friendly. 


3. Power consumption description 

The logical power consumption of the smart layer is smaller than that of the cluster layer, 
but because the cluster has AFBCD modules, plus the power consumption of the DDR 
controller and phy, the overall power consumption of the smart layer is much larger than the 
overall power consumption of the cluster layer. 


It is recommended to use AFBCD as much as possible for those AFBCD application, and 
smart layer may be used in multi-region features. 


7.4.2.1 Format 
Table 7-5 Swap configuration table in esmart default format 
esmart 

Format rb_swap uv_swap 
ARGB 
RGB888 
RGB565 
YUV420 
YUV422 
YUV444 
YVYU422 
YVYU420 
VYUY422 
VYUY420 
YUV420_10b 
YUV422_10b 
YUV444_10b 


DIOJOD/OD/Osl/OD/O;/OD/O/l;/OJs/OJ;R le 
PRR le lPlelePlRe|O;OoO;o 


7.4.2.2 CSC 

Smart's csc and cluster are the same, please refer to the cluster chapter. 
7.4.2.3 Scale 

Horizontal direction algorithm: 

Scl up: best-neigh/bilinear/bicubic 

Scl dn: best-neigh/bilinear/average 


Vertical direction algorithm: 

Scl up: best-neigh/bilinear/bicubic 

Scl dn: best-neigh/bilinear/average 

7.4.2.4 Crop 

The cutting function of Smart is basically the same as that of cluster, and the film source 
does not have the limitation of 16align. 

7.4.2.5 Usage Constraints 

(1) YUV422/420_10b act_offset in smart must be an integral multiple of 8. 

(2) vrev_en is not supported under YUYV420. 

(3) Under the YUYV/VYUY420 format, the uv component does not support the bic/average 
algorithm in the Y direction. 
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(4) In YUYV/VYUY420 format, the Y direction cannot exceed 2 times when scaling (bil/nei 
algorithm). 


7.4.3 8K Senario 

7.4.3.1 Layer stitching 

Since 8K(7680x4320) is 4 times the performance of 4K, the performance of a single layer 
2pixel rate*750M cannot meet the requirements of 8K (4pixel rate*600M). So two layers are 
needed to stitch together to get 4pixel rate * 750M computing performance to meet actual 
needs. 


Left(clusterO/smartO) Right(cluster1/smart1) 
(4Kx4K) (4Kx4K) 


Fig. 7-23 Description of 8K layer left and right stitching 
7.4.3.2 8K Scaling 
7.4.3.2.1 No scale 
For the scene without scaling, a picture size between 4K and 8K is displayed on the screen 
of 7680x4320 as follows. It is recommended that the left 4K part is handed over to a cluster 
or esmart layer to process, and the remaining right part is handed over to the other layer. 


Left(cluster0) Right(cluster1) 
(4Kx4K) (4Kx4K) 


7680x4320 


Fig. 7-24 8K Diagram without Scaling 
7.4.3.2.2 Scale up 
As shown in the figure below, if a 4K picture needs to be placed in 6.5K and displayed on an 
8K interface; the configuration needs to reverse the left and right of dst to src and enlarge 
them respectively. 
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Left(cluster0) 
(4Kx4K) 


Right(cluster1) 
(4Kx4K) 


rea 


Pe 
7680x4520 
Zz 


Src Left(cluster0) 
(4Kx4K) 


Right(cluster1) 
(4Kx4K) 


Fig. 7-25 8K scale up schematic diagram 


7.4.3.2.3 Scale down 

@ Cluster: 

Due to the performance problems of the previous layer processing under 8K, the cluster 
performance cannot meet the downscale requirement. At the same time, the structure of the 
cluster is the data advanced line buffer and then scaled, so try not to use the cluster layer 
When scaling out, scaling can only scale out in the center of the layer. It can meet 
8096->7680. That is, the processing scene is that the source is 8K and the screen is 7680. 
in addition, it can meet the reduction problem of TV over-scanning. 


Left(cluster0) Right(cluster1) 
(4Kx4K) (4Kx4K) 


Fig. 7-26 8K centered scaling diagram 
@ Smart: 
Because the structure of smart is different from cluster, the scaling process for X direction is 
finished before writing to the buffer, so for smart, 8K scaling has no effect, as long as 
destination picture size does not exceed 4K, source picture size could support 8K. As shown 
in the figure below, a 6.5K source picture needs to be displayed on the left half of the 
screen, so only one layer needs to be enabled. 
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Left(clusterO) 
(4Kx4k) 


Right(cluster1) 
(4Kx4K) 


src Left(cluster0) Right(cluster1) 


Fig. 7-27 8K smart scaler down schematic diagram 
7.4.3.3 PORT splicing and configuration 
For the post-processing module, it is also required to support the 8K resolution through the 
cooperative processing of the two PORTs where enable portO and porti at the same time. 
And the subsequent processing of the two PORTs both are processed in accordance with the 
4Kx4K image processing of the left and right half screens, and are written into the post line 
buffer according to a certain data order relationship. Finally, under the control of the scan 
timing of port O, the left half and the right half of the image data are sequentially read from 
the line buffer 0 and the line buffer 1 to form a complete 8K picture. 


PortO 8k mode Port1 8k mode 


LBO 


LB1 


LB2 
LB3 


pOp1p2p3 


p2046p2047 


p2048 


p4094p4095 


LBO 
LB1 


LB2 
LB3 


p4096p4097 


p6143 


p6144------p8190p8191 


Fig. 7-28 Description of PORTO/1 Post Line Buffer in 8K Mode 
7.4.3.4 8K Usage Constraints 
(1) It is recommended that the cluster does not enable scaling function. 
(2) To support over 4K resolution, the width of picture shall be 8 pixel’s alignment. 
(3) Unsupport feature: rotation 


7.4.4 HDR10 

7.4.4.1 Basic process introduction 

e@ SDR2HDR 

In order to get a better viewing experience, not only the bit depth and the ITU standard 
have been upgraded to 10bit BT2020, but also HDR has been studied in recent years, with a 
higher dynamic range to better produce bright and dark scenes. 

The conversion process is shown in the figure below: 


(— SOR_reb_in 


8bit } 


——y 


RGB2020TORGB709 


(~ SDR_yuv_in 


Sbit 


je] 


YUV7092RGB709 


BT1886EOTF 


— 


[3x3 coe} 


| 


@ HDR2SDR 
The conversion process is shown in the figure below: 


[| ST20840E TF TT 


Lp! 


Fig. 7-29 SDR2HDR conversion flowchart 
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Ga HDR_yuv_in 
\ 10bit J 
Normalization = hs 


( spR_RGB_out ) 


<< 


/>——_+> Garnut 


ar 


RGB2020TORGB709 


Fig. 7-30 HDR2SDR conversion flowchart 
7.4.4.2 LUT configuration instructions 


7.4.4.3 Display Effect 
If the TV is in HDR mode, then the original SDR source or SDR UI needs to be converted 


YCC2RGB 


ST2084EOTF 


accordingly, otherwise the displayed color will have a great sense of distortion (Such as over- 


saturated, over-brilliant). 


If the TV interface is SDR, user need to do the corresponding conversion when playing HDR 


source, otherwise there will be great distortion in the displayed color (such as loss of 


saturation and pale color). 
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7.4.5 Overlay 
7.4.5.1 Schematic diagram of layer data path 
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Fig. 7-31 VOP2 overlay block diagram 


7.4.5.2 Delay setting of each function 
As shown in the figure below, the upper part is the basic delay of each module, the lower 


Copyright 2022 © Rockchip Electronics Co., Ltd. 812 


RK3588 TRM-Part2 


part is the typical delay number setting. Bg is set according to the output of the last level of 


mux, if the output from the previous level is reduced by 2 on this basis. 
The following conditions shall be met: 
Cluster default delay+HDR default delay+the delay set by the cluster software = 
Smart default delay+HDR default delay+the delay set by the smart software = 


Delay set by Bg 


Typical settings are as follows: 


Table 7-6 Default table of layer delay number 


Block Delay_num 
HDR2SDR 37 
SDR2HDR 11 
cluster 33 
esmart 14 
The delay of the last | ovl_PORTO/1 17 
mux output ovl_PORT2/3 15 
Table 7-7 Default table of layer delay number 
bg0/1(The bg2/3(The 
eiieter eeniaix delay of the delay of the 
last level mux last level mux 
output) output) 
normal 4 23 54 52 
26(SDR) 45(SDR) 
HPRZSER 4(HDR10) 23(HDR10) 78 me 
4(SDR) 23(SDR) 
=DRANDR 29(HDR10) | 48(HDR10) a? mS 


7.4.5.3 Alpha module 
If there is no alpha processing, it is a direct coverage effect. Therefore, it is necessary to do 
an alpha effect on the corresponding layer or the corresponding position to achieve the 
superposition of the UI and the background or video. Most of them are aimed at the RGB 
data with alpha output by the GPU, such as RGBA8888; or the global alpha of the layer is 
configured inside the VOP to realize the special effect of superimposing between the layers. 
The following picture shows the basic alpha overlay effect: 


Fig. 7-32 Schematic diagram of alpha effect 
1. Per-pixel Alpha 
Per-pixel alpha, as the name implies, is that each point has corresponding alpha information. 
As shown in the picture above, the alpha value of each point in Jordan's picture increases 
from 0 to 255 in cycles from left to right, and the effect gradually changes from fully 
transparent to impermeable. 
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2. Global Alpha 


The global alpha has nothing to do with the original data. You can set the alpha value of the 


entire layer separately. As shown in the figure above, the little bee layer is a global alpha 


effect, and the transparency of the entire layer is the same. 


3. Pre-mult Alpha 


Pre-multiplied alpha means that in the process of GPU operation, the original data and alpha 


have been multiplied accordingly, and there is no need to multiply alpha by its own RGB 


value during subsequent superposition. 
The modes of Alpha are shown in the figure below: 


(SrcGlobalAlphaValue) | Ags As {srcPer-pixelAlphaValue) 


Transprarent/Opaque 


Conversion | as | 


SrcAlphaMode 
1'bO: As(AA_STRAIGHT) 
yb 255-As(AA_INVERSE) 


Global Value 


SrcGlobalAlphaMode 
2"b0O: Ags (AA_GLOBAL} 


Substitution 2'bO1: As’ (AA_PER_PIX) 

___g2’b10: (As'*Ags)>>8 (AA_PER_PIX_GLOBAL} 
As. 
Alpha SrcAlphaSelectMode 
‘ 1'bO: As_" + (As_">>7) (AA_SAT) 
Saturation Y'bI: As" (ANOS) 
. t ’ 
Blending Factor Cs Ags” - | ” | 


Generation  sccolormode 
1'bO; Cs (AA_SAIC_PRE_MUL) 


1'b1: Cs*As" (AA_SRC_NO_PRE_MUL) < f 


2 Fs 
Alpha Blending - 
Alpha Blending Mode 


SreFactorMode DstFactorMode 

3’b000: 0 (AA_ZERO) 3'b0O0: 0 (AA_ZERQ) 
3°b001: 256 (AA_ONE) 3'bOO1: 256 (AA_ONE 
3°b010: As’ (AA_SRC) 3'bO10: As" (AA_SRC 


3°b011: (256-A$") {AA_SRC_INVERSE) |3'b011; (256-As") (AA_SRC| INVERSE) 
3'b100: nes" {(AA_SRC_GLOBAL) [45400-4d* 


0: AA_USER_DEFINE X ps, 
1: AA_CLEAR 
2: AA_SRC (+) 
—3: AA_DST T 
3: AA_SRC_OVER ’ 
. . "39 . . 
4. AA_OST_OVER Cd = Fs * GS +4d * Gd 
5: AA_SRC_IN 
6: AA_DST_IN Cd - dst color 
6: AA_SRC_OUT Fs - color src factor 
7: AA_DST_OUT Cs’ - src color’ 
8: AA_SRC_ATOP 
9: AA_DST_ATOP Fd - color dst factor 
10: XOR Cd’ - dst color’ 


11: AA_SRC_OVER_GLOBAL 


Fig. 7-33 Alpha structure diagram 


7.4.5.4 Secure Mode 


The secure mode hardware will put the secure layer on the top layer of the selected PORT. 
For details, please refer to the description of 1.3.9 secure scheme. 


7.4.5.5 Usage Constraints 


(1) When the layer is switched by bus, the layer shall be disabled. 
(2) When the post is switching mix, all the layers involved shall be disabled. 


7.4.6 Write Back 


7.4.6.1 Support format 
1. Support format 


@ ARGB888 
@ RGB888& 
@ RGB565 
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@ YUV420 


2. Color gamut conversion 

Since the main application scenario output is RGB, but there is a need for YUV420 write- 
back, the write-back module adds RGB2YUV format conversion, which is enabled by 
configuring wb_rgb2yuv_en register bit. 

7.4.6.2 Single frame/multi frame mode 

(1) Single frame mode 

Operating in single frame mode, enable the oneframe_clr register, and automatically disable 
wb_en after each frame is written, so that only one frame of content will be written out. 


(2) Multi-frame mode 
Each frame is configured with a different address, and the wb module will continuously write 
out the corresponding whole frame content. 


(3) Line write mode 

After enabling, the pixels accumulated in a row are written back to DDR in a concentrated 
manner to improve the efficiency of write back. 

7.4.6.3 Horizontal scaling 

The bilinear scaling algorithm is used in the horizontal direction. 

7.4.6.4 Vertical stroke 

Due to the limitation of memory, there is not enough linebuffer opened separately, so no 
scaling is done in the y direction. If more than twice, wb_ythrow_en is configured to control 
the line-throwing operation to reduce the output bandwidth. 

7.4.6.5 Usage Constraints 

(1) In the case of YUV domain output, the conversion of YUV2RGB is not supported, that is, 
RGB format cannot be written back under YUV domain. 

(2) Act_width must be an integer multiple of 16 in write-back mode. 

7.4.7 Post process 

Function of each PORT 0/1/2/3 and the post-processing modules included in each PORT. 
7.4.7.1 Color bar 

Each PORT has a corresponding color bar setting, which can be used to debug to eliminate 
bus and layer problems, and it can also bypass the layer to directly adjust each high-speed 
output interface. 

Control register color_bar_en to enable colorbar of PORT; 

Control register color_bar_mode to switch horizontal colorbar or vertical colorbar. 

7.4.7.2 Dither 

If an 8bit film source needs to be output to the rgb666 screen, if there is no dither, it is 
directly connected to the screen with a high 6bit. In this case, the color gradation will be 
caused. 


In principle, the smooth curve becomes a ladder after losing the low position. In order to 
solve this problem, noise is added to the ladder, so that the transition can restore the 
original smooth curve as much as possible. 
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Fig. 7-34 Schematic diagram of dither principle 
VOP has ALG in the dither algorithm of 10bit->8bit; there are ALG and FRC in the dither 
algorithm for 8bit->666/565, which can be selected by dither_down_mode. 


ALG algorithm: Add fixed noise, the possible negative effect is that there will be more 
regular stripes similar to tire tracks; 


FRC algorithm: time-domain jitter is added to the space, which works well in high frame 
rate scenes, and low frame rate scenes may feel a little flickering and jittery. 


Fig. 7-35 Dither effect diagram 
Left: original picture; right: direct clip effect 


The above picture shows the color scale effect of the original picture and the direct clip. The 
figure below is the figure processed by the dither algorithm. The overall effect is obvious to 
solve the color gradation problem caused by dither, but after partial magnification, the tire- 
like effect on the right side of the figure below will appear. 


Fig. 7-36 Schematic diagram of dither's tire pattern 
7.4.7.3, BCSH 
BCSH mainly adjusts the following effects: 
(1) CON: Contrast coefficient 
(2) BRT: Bright picture adjustment value 
(3) HUE: hue adjustment angle 
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(4) SAT: Saturation coefficient 


Y processing calculation formula 


YO=Yinput-16; (0<Y0<239) 
Y1=YO*CON; (0<CON<1.992) (0<Y1<478) 
Y2=Y1+BRT;(-32<BRT<31) (-32<Y2<509) 
Y3=Y2+16: (-16<Y3<525) 


Youtput= 4 mux 1 


U processing calculation formula 
UO=UVinput-128; 
U1=U0*cosHUE + VO*siInNHUE (-30°<HUE<30°) 


U2=U1*CON*SAT; (0<CON<1.992, 0<SAT<1.992) 


U3=U2+128; 
Uoutpur= 4 mux 1 
Cos(HUE)+sin(HUE) = (1+1/2*sin(2HUE))*/2; 


So this value increases monotonically with the increase of the value of HUE. The value range 


of HUE is -30~30. 


V processing calculation formula 
VO=Vinput-128; 
V1=VO*cosHUE - UO*sinHUE (-30°<HUE<30°) 


V2=V1*CON*SAT; (0<CON<1.992, 0<SAT<1.992) 


V3=V2+128; 
Voutpur= 4 mux 1 
COSHUE-sinHUE = (1+1/2*sin (-2HUE) )?/2; 
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Fig. 7-37 Schematic diagram of BCSH algorithm 


7.4.7.4 Gamma 
Gamma basic principle: 


Gamma can be understood as a 1:1 remapping of the RGB on the display channel. The three 
RGB curves can be consistent or inconsistent. Therefore, the display color temperature and 


blue light removal effects can be adjusted through the mapping relationship of the three 


curves. 
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Fig. 7-38 Schematic of gamma 
Dual gamma: 
Because the application may adjust the gamma curve to achieve dynamic adjustment of 
some color temperature effects. However, the memory of the gamma table is a single-port 
memory. When a new table is written, it is necessary to disable gamma, which will cause 
screen flicker when dynamically adjusting the gamma curve. 


In order to solve this flicker phenomenon, VOP adopts the ping-pong dual gamma. By 
statically switching gamma, one table is displayed and used in real time, and the other table 
is a new table that can be configured. 

7.4.7.5 3D LUT 

Gamma can be regarded as a 1D LUT. The RGB data in the 1D LUT are independent of each 
other, which means that the 1D LUT can only control the gamma value, RGB balance (gray 
scale) and white point. In order to overcome the limitation of 1D LUT, we can form a 3x3 
matrix of three 1D LUTs of RGB to control the color saturation and brightness, and perform 
linear scaling in the complete color space. The 3D LUT can affect the hue, saturation, 
brightness, etc. in a full three-dimensional color space control method. 


B 
18 
} G 
| > 
—> 
R 


Fig. 7-39 Schematic diagram of 2D/3D-LUT 
3D LUT application scenarios: 
(1) Calibration (calibration LUT) 
It is mainly used for the calibration of hardware and display equipment in color 
management. The video will be processed by different systems during the shooting, post- 
processing and final projection, and will appear in different forms. Therefore, the 3D LUT 
color space mapping can ensure that the video remains visually consistent in different 
systems. 


(2) Technology (Technical LUT) 

It is mostly used for conversion under different characteristic curves in different color 
spaces. Mapping from Log to Rec709 belongs to this type. The color standards of computer 
monitors, televisions, mobile phones, and Pads that we come into contact with in work and 
life are very close to Rec.709. However, now a large number of cameras and even SLRs can 
shoot log (Log) video. If the log video is sent to the Rec.709 standard monitor for 
monitoring, it cannot be restored normally. The fundamental reason is that the gamma 
difference between the two is very large, so it needs to be artificially corrected to the display 
system gamma. 
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Fig. 7-40 Effect picture before correction 


Fig. 7-41 Effect picture after correction 
(3) Style (Creative LUT/Looks LUT) 
In order to realize a certain style of LUT, the LUT produced by the director of photography 
during the pre-shooting and can be previewed on-site. Using LUT to calibrate the color of the 
monitor does not creatively process the video. Another type of use of LUT is to color, that is, 
creatively process the video. 


Poco mmrem 


Fig. 7-42 Effect picture before and after toning 

Comparison of 3D LUT before (left) and after (right) toning 
Accuracy description 
Most 3D LUTs use stereo in the range of 9%3 to 65%3. A 9%3 LUT means that each axis has 
9 points from input to output, and between these points Interpolation is required for the 
value between. Different systems will achieve this with varying degrees of accuracy. 
In the evaluation of accuracy, the linear table adds a random value of 0 to 0.1 to make a 
non-linear 3DLUT table. Then use 9x9x9, 17x17x17, 33x33x33 table item evaluation 
respectively, it can be seen that the more table items, the closer the polyline effect can be. 
Some scenes need to use 33x33x33 3d LUT. 
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Fig. 7-43 9x9x9 table renderings 
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Fig. 7-44 17x17x17 table renderings 
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But from an implementation point of view, the memory area occupied by 33x33x33 is too 


large. 
7*7*7 memory area 0.0638*2 


Fig. 7-45 33x33x33 table renderings 


= 0.1276 mm2 


17*17*17 memory area 0.1742*2 = 0.3484 mm2 
33*33*33 memory area 0.4683*2 = 0.9366 mm2 


According to the compromise between application scenarios and area in VOP, the accuracy of 


3D LUT is allocated as follows: 
PORTO and PORT1: 9x9x9; 
PORT2: 17x17x17; 


PORT3: 3DLUT is not supported. 
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Application and configuration 


In the application, user can adjust the required scene effects through the 3D LUT Creator 
software and save the 3D LUT table configuration corresponding to 9x9x9 or 17x17x17 to 


the address corresponding to the VOP. 


Lum 0 


Input Log 


Fig. 7-46 Basic operation interface of 3D LUT Creator 
For example, for a 9x9x9 LUT table, a 729-point constant needs to be written to the 
corresponding memory, which can be written through AXI or AHB. The arrangement is as 


follows: 
3D lut table [| stept \ 12bit fixed-point 3D lut table step2 ) 
j J 
: 4 
0: 0.0000 0.0000 0.0000 0: 0 0 0 ree 
M 
1: 0.0000 0.0000 0.0100 1: 0 0 12'h29 gp 
WA 
2: 0.0000 0.0000 0.0200 2: 0 0 12'hs2 Lo 
: Wi 
3: 0.0000 0.0000 0.0300 3: 0 0 12'h7b 
728: 1 1 1 728: 12'hfff 12'hfff hf 


Fig. 7-47 3D LUT table sorting diagram 
7.4.7.6 Split 
Port0/1/2 
7.4.7.7 Timing description 
A. Progressive timing configuration 
The POST*_PROC registers need to configure: 
@ VOP_DSP_HTOTAL_HS_END 
VOP_DSP_HACT_ST_END 
VOP_DSP_VTOTAL_VS_END 
VOP_DSP_VACT_ST_END 


B. p timing chart example 


56'hO 


56'hO 


3D lut in memory 


36'h29 
36'h7b 


' ds p_hs_end | 
dsp_hact_st | 
i dsp_hact_end i 
~— > H 
' dsp_htotal ' 
—t > 
Horizontal timing 
dsp_vs_end | 
dsp_vact_st i 
it oad 
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—t La 
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Vertical timing(Progressive mode) 
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byteO 


36'h52 | byte16 


fff. 


Fig. 7-48 VOP RGB interface timing diagram (progressive mode) 
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Htotal 
Data 
Enable 
Hblank Hactive a 
Hsync 
Hfront Hback 
oe 
HSYNGC 


Field 1: Vblank 


Viront + Vsyne 


Hsync+Hback | 
H 


TT 


H parameters in pixel clocks 
V parameters in lines 
Letters a, b,c, ... represent line numbers 


Fig. 7-49 CTA-861 standard timing diagram (progressive mode) 


C. Interlace timing configuration 

Need to configure the following timing registers: 
@ VOP_DSP_HTOTAL_HS_END 
VOP_DSP_HACT_ST_END 
VOP_DSP_VTOTAL_VS_END 
VOP_DSP_VACT_ST_END 
VOP_DSP_VS_ST_END_F1 
VOP_DSP_VACT_ST_END_F1i 


wv] 


. i timing chart example 


dsp_vs_end 


i 


dsp_vact_st 


dsp_vact_end 


dsp_vs_st_fl 


dsp_vs_end_fl 
dsp_vact_st_fl 


dsp_vact_end_f1 


dsp_vtotal 


Aaa AA SAA 


Vertical timing(Interlace mode) 
Fig. 7-50 VOP RGB interface timing diagram (interlace mode) 
Points to note, the starting point of the second field is at 1/2 of htotal. 
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Hfront 8¥944 back 


eh 


HSYNC | | 


tel an 


Top Line 


7 
Data ont sync acl 
Enable 


|-—sHtotat 
Hfront # 


ome | 


Field 2; Volank+0.5 
Data : Viront+0.5 Vsyne Vback+0.5 
Enable 


— Htotalt2 Nsyncorack, 
Hfront 
14] 


wel TTT THT THT 
L_J 


Fig. 7-51 CTA-861 standard timing diagram (interlace mode) 


| 
| 
lal 


E. BT.656 encoder 
VOP extracts the BT656 encoder module separately, the input interface is RGB parallel 
timing input, and the output is the standard bt656 interface output. 


BT656 embeds the line and field synchronization information into the data stream in the 
form of encoding, which is the so-called Video timing reference codes. Each line includes 
four parts: SAV, EAV, blanking and video data: 

f§—{7 U4HSAV. EAV, blankingfllvideo dataY #84}: 


End of Start of 
active video active video 


4 Timing reference signals 4 


F/V change point 


Line 2 


Blanking Video data Blanking Video data 


nl Pit >} 


Line 1 Line 2 


BT656 
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F. BT.1120 encoder 
The encoding method is almost the same as BT656, except that the number of data bits 
increases and the frequency becomes larger to support the transmission of HD data. 
Maximum support for data transmission up to 1080p, DCLK to 150M. Supports both interlace 
and progressive transmission at the same time. The specific timing diagram is as follows. 


one frame t = 


Fig. 7-52 Timing description of BT656 


(Fv) 


blank 


(F/V/A) 


one line 


- 
SAV 
- ~ 


(F/V/A) 


odd field valid data 


even field valid data 


(F/V/H) 


Fig. 7-53 Timing description of BT1120 
7.5 Register Description 


7.5.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 


heeoauboaua 


follows. 
Table 7-8 VOP2 Address Mapping 
Base Address[15:8] Module Address Offset Address Range 
Length 
0x00 SYS_CTRL 256 BYTE OX0000 ~ OXOOFF 
0x02 DSC_SYS_CTRL 256 BYTE 0X0200 ~ OX02FF 
0x06 OVERLAY 256 BYTE OX0600 ~ OXO6FF 
Ox0c POSTO 256 BYTE OXOCOO ~ OXOCFF 
Ox0d POST1 256 BYTE OXODOO ~ OXODFF 
Ox0e POST2 256 BYTE OXOEOO ~ OXOEFF 
OxOf POST3 256 BYTE OXOFOO ~ OXOFFF 
0x10 CLUSTERO 512 BYTE OX1000 ~ OX11FF 
0x12 CLUSTER1 512 BYTE 0X1200 ~ OX13FF 
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Base Address[15:8] Module scunantie Offset Address Range 
Length 
0x14 CLUSTER2 512 BYTE OX1400 ~ OX15FF 
0x16 CLUSTER3 512 BYTE 0X1600 ~ OX17FF 
0x18 ESMARTO 512 BYTE OX1800 ~ OX19FF 
Oxla ESMART1 512 BYTE OX1A00 ~ OX1BFF 
Oxic ESMART2 512 BYTE 0X1C00 ~ OX1DFF 
Oxle ESMART3 512 BYTE OX1E00 ~ OX1FFF 
0x40 DSC_8K 256 BYTE 0X4000 ~ OX40FF 
0x41 DSC_4K 256 BYTE 0X4100 ~ OX41FF 
0x50 GAMMA_LUT_ADDR | 4096 BYTE OX5000 ~ OX5FFF 
0x60 BPP_LUT_ADDR 1024 BYTE OX6000 ~ OX63FF 
Ox7e MMUO 256 BYTE OX7E00 ~ OX7EFF 
Ox7f MMU1 256 BYTE OX7FOO ~ OX7FFF 


7.5.2 Registers Summary 


Reset ee 
| _ Name | Offset ‘size! Yor | Description | 
SYS CTRL REG CFG DO |9,Q999 w_ |oxoo008000 Register configure done flag 
SYS CTRL VERSION INF |) oooq 
SYS CTRL AUTO GATING 
CTRL_IMD Ox0008 


7.5.2.1 SYS_CTRL 


Ox9FFF/DFF |To control auto-gating 


0x00000000 |Win register configure done flag 


0x00000000 |To control AXI 


NE 

O 

SYS CTRL WIN REG CF 

G DONE 0x000C 
= CTRL _AXI_ CTRLO IM 0x0010 
EN 


0x00000000 |To control AXIO hurry mode 
0x00000000 |To control AXI1 hurry mode 


SYS_CTRL_AXI_OUTSTAN To control AXI outstanding 
ae AXI_ LUT CTRL 0x0024 0x00000000 eee the DMA of fetching 
SYS CTRL DSP_INFACE 0x0028 0x00000000 gs display IF and choose the 
SYS CTRL DSP INFACE 0x002C 0x00000000 Select Display Interface Pixel 
CTRL Clock Frequenc 

Sai KOO 0x00000000 |To control the polarity of interface 


SYS CTRL POWER CTRL |0x0034 OxOOOOOOOF |To control VOP sub Power Domain 


SYS CTRL VAR _FERQ CT The address is used to bypass 
eae 0x0038 w_ |oxoo000000 Ue ealieceter 
SAREE MMU_RADDR_ 15. 993¢ w_ |oxoo000000 To control TVE 


SYS CTRL WB CTRLO 0x0040 |W [0x70680000 |To contro! WB 


W 
SYS CTRL WB XSPD FA To configure the scale factor of 
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Reset ete 

ome [see] Sa 
SYS CTRL WB YRGB MS |p, ogy9 jw |oxoo000000 WB YRGB memory starting 
T address 
SYS CTRL WB CBR MST |0x004C 0x00000000 aes memory stabnng 
SYS_CTRL_OTP WIN _EN_ 0x00000000 |To enable optional function 
0x00000000 |To disable optional function 
0x00000000 |To select the video output for LUT 

control VOP sub power domain 


= 
S) 


0x0050 
SYS _ CTRL OTP _MIRR CT 


0x0054 
SYS CTRL LUT PORT SE 


~ a 
~ 
= 
< 
0 


0x0058 


SYS _ CTRL POWER _ STABL 0x005C 


m 
(@) 
+ 
) 
- 


SYS CTRL STATUS1 0x0064 


The system status of video 
0x00000000 output 
SYS CTRL _STATUS2 0x0068 we | 


0x00000000 The system status of video 
output2 

SYS CTRL STATUS3 0x006C 0x00000000 pe ale status of video 

SYS CTRL LINE FLAGO |0x0070 0x00000000 ie ne Hag Or Video 


WwW 
WwW 


SYS CTRL LINE FLAG1 |0x0074 0x00000000 ea line flag of video 
SYS CTRL LINE FLAG2 |0x0078 w_ |oxo0000000 oe linetiag er wideo 


SYS CTRL LINE FLAG3 
SYS _CTRL_INTR_ENO 


SYS CTRL INTR CLRO x0084. |w_ |0x00000000 
SYS CTRL _INTR STATUS |5, 988 w_ |oxo0000000 System0 interrupt status 


0) 


SYS_CTRL_INTR_RAW ST Io o98c 0x00000000 |Systemo interrupt raw status 


SYS CTRL INTR EN1I 0x0090 W 0x00000000 |To enable system1 interrupt 


————— oxo004 fw (0x00000000 |To clear system1 interrupt 
SYS_CTRL PORTO INTR oxooao _|w RS ApDGOOE 
0 


SYS CTRL PORTO INTR Ox00A4 
x00000000 |Video outputO interrupt status 


Ww 


> 
oq 
Cc 
W 
(oo) 


Mm 

2 |S I- 
Cc 
W 
ar 


(a) 
a 
ye) 


! | 

SYS CTRL PORTO INTR ; 

STATUS OOORS 

SYS CTRL PORTO INTR ' 

RAW STATUS Ox00AC w_ |oxo0000000 Video outputO interrupt raw status 
! ! 
! 


=e CTRL _PORTL_INTR_ |9, Q9B0 0x00000000 |To enable video output interrupt 
sYS_CTRL_PORTI INTR_ |999R4 0x00000000 |To clear video output1 interrupt 
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Reset 
[omeet ie] Geis | Peserotion 
w_ |oxo0000000 Video outputi interrupt status 
00000000 |Video outputi interrupt raw status 
00000000 |To enable video output2 interrupt 


0 
0 
0 
0 


SYS CTRL PORT1 INTR 
STATUS 

SYS CTRL PORT1 INTR 
RAW_STATUS 

SYS CTRL PORT2 INTR 


0x00B8 


0x00BC 


0x00CO 


SYS CTRL PORT2 INTR 
CLR 

SYS CTRL PORT2 INTR 
STATUS 

SYS CTRL PORT2 INTR 
RAW_STATUS 

SYS CTRL PORT3 INTR 


x00000000 |To clear video output2 interrupt 
00000000 |Video output2 interrupt status 


0x00C4 


0x00C8 


0x00CC 


x00000000 |To enable video output2 interrupt 


0x00D0 


SYS CTRL PORT3 INTR 
CLR 

SYS CTRL PORT3_ INTR 
STATUS 

SYS CTRL PORT3 INTR 
RAW_STATUS 


00000000 |Video output2 interrupt raw status 


0 
0 
0 


00000000 |To clear video output2 interrupt 


0x00D4 


0x00D8 


0x00000000 |Video output2 interrupt status 
0 


0x00DC 


x 
x 
x 
x00000000 |Video output2 interrupt raw status 
x 
x 
x 


W 
ENO OxO0EO w_ |ox00000000 {0 enable AFBCD interrupt 
ni a ox00e4 fw |ox00000000 |o clear AFBCD interrupt 
wo 


oie eT REJAPBCE=INIE 00000000 |AFBCD interrupt status 


STATUSO pote. ‘ 
SYS CTRL AFBCD INTR 
RAW STATUSO OxOOEC 0x00000000 |AFBCD interrupt raw status 
0x00000000 |To enable AFBCD interrupts 
x 


EN1 0x00FO 


SYS CTRL AFBCD INTR 
CLR1 

SYS _ CTRL _AFBCD INTR 
STATUS1 

SYS CTRL AFBCD INTR 
RAW_STATUS1 

SYS CTRL SEC DRM_CT 
RL 


SYS_ CTRL _AFBCD_INTR 

(000000000 |To clear AFBCD interrupts 
(000000000 |AFBCD interrupt status 
7.5.2.2 DSC_SYS_CTRL 


Reset wo te 
[name | ove [sie] tase | Desention 


Ox00F4 


Ox00F8 


OxOOFC 


0x0100 


SYS CTRL SEC DRM LAY 
cE cE... CttC~C=ti‘C; ; CS; SEL 0x0104 
SYS CTRL SEC DRM PO 
RT MUX 0x0108 
SYS CTRL SEC DRM INF 
ACE MUX. ~~” 0x010C 


SYS CTRL SEC AXI RID 
PROT 


0x0110 


a ce 0x0000 w_ |ox00000000 DSC 8K general control 
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nome [ont el Gees | Desermton 
jv frotcote osc poner anes 
DSC 8K configure done flag 
(000000000 |psc 8K initialized delay number 
‘0x00000000 |DSc 8K H timing control 0 


0 
0 
0 
0 
0 


DSC SYS CTRL DSC 8K 
DSC SYS CTRL DSC 8K 
CFG DONE 0x0008 
DSC SYS CTRL DSC 8K 
INIT DLY NUM 0x000C 


W 


: 
x00000000 |DSC 8K H timing control 1 
x00000000 |DSC 8K V timing control 0 

0x00000000 |DSC 8K V timing control 1 

0x00000000 |DSC 8K Error Status 

0x00000000 |DSC 8K Debug Status 0 

0x00000000 |DSC 8K Debug Status 1 

0x00000000 |DSC 8K Debug Status 2 

0x00000000 |DSC 4K general control 

000000056 pveron rset 
: 
x00000000 [OSC 4K Error Status | 


bsc_svs CTRL DSC 4k” 


0x00000000 |DSC 4K Debug Status 2 
7.5.2.3 OVERLAY 
Reset ote 
name | ofent [sie] Gease | _Deseintion 


VOP2_ OVERLAY CTRL 0x0000 |W |0x00000000 |OVERLAY control register 


DSC 4K power on reset 

DSC 4K configure done flag 
(000000000 |psc 4K initialized delay number 
‘0x00000000 |Dsc 4K H timing control 0 
(000000000 |psc 4K H timing control 1 

DSC 4K V timing control 0 

DSC 4K V timing control 1 

DSC 4K Error Status 
‘0x00000000 |Dsc 4K Debug Status 0 

0 


aaa maa (0) 100 w  Jox76sa3210 OVERLAY layer select 
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Reset ee 
— a a Sa 
VOP2 OVERLAY PORT SE|9,.0008 w_ |oxa0so7753 OVERLAY port select 


L 

OQ MIX SRC COLOR CTRL 
OQ_MIX_DST_COLOR_CTRL 
Q MIX SRC ALPHA CTRL 
O_MIX_DST_ALPHA_CTRL 
1_ MIX_SRC COLOR CTRL 
1_MIX_DST_COLOR_CTRL 
1 MIX _SRC ALPHA CTRL 
VOP2 OVERLAY CLUSTER 
2 MIX SRC COLOR CTRL 
2_MIX_DST_COLOR_CTRL 
2_MIX_SRC_ALPHA_CTRL 


Ox 
To configure the source color of 
0x00000000 | custerO MIX 
0 
0 


VOP2_OVERLAY CLUSTER |). 0945 
3. MIX SRC COLOR CTRL|~* 


VOP2 OVERLAY CLUSTER 0x0044 
3_MIX DST COLOR CTRL 


To configure the destination color 
exdoeegone of cluster3 MIX 

To configure the source alpha of 
0x00000000 | cluster3 MIX 

To configure the destination alpha 
pPEOCnCpOnY of cluster3 MIX 


3 MIX_SRC_ALPHA CTRL 
YOP2 OVERLAY CLUSTER |ox004C 


VOP2 OVERLAY MIX1 DS 
T ALPHA CTRL O0x006C 


To configure the source color of 
00000000 |custer3 MIX 


To configure the source color of 
0x00000000 MIXO 

To configure the destination color 
0x00000000 of MIXO 


To configure the source alpha of 
0x00000000 MIXO 

To configure the destination alpha 
0x00000000 of MIXO 
0x00000000 ee the source color of 


To configure the destination color 
0x00000000 of MIX1 
0x00000000 Tas the source alpha of 
To configure the destination alpha 
0x00000000 of MIX1 


W 
w 
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tone [ot [ase ESSE [ton 
FEES heen fv pon pie temo 


Li 
VOP2 OVERLAY MIX3 DS To configure the destination alpha 
VOP2 OVERLAY MIX4 SR To configure the source color of 
C COLOR CTRL 0x0090 0x00000000 MIX4 
VOP2 OVERLAY MIX4 DS To configure the destination color 
T LOR CTR 0x0094 0x00000000 of MIX4 

AL 

L 


VOP2 OVERLAY MIX4 SR To configure the source alpha of 
C ALPHA CTRL 0x0098 0x00000000 MIX4 

To configure the destination alpha 
0x00000000 of MIX4 

To configure the source color of 
0x00000000 MIX5 


vor2 OVERLAY MIX4 DS|> Oo oc 
VOP2 OVERLAY MIX5 SR 
C COLOR CTRL 0x00A0 


OSRC-COLOR-CTRL | |0%0000 


VOP2 OVERLAY HDR1 MI 
X DST COLOR CTRL Dx00D* 


To configure the source alpha of 
x00000000 MIX5 


W 
PHA_CTRL 
PHA_CTRL 
VOP2 OVERLAY MIX5 DS To configure the destination color 
T_COLOR CTRL penne w_ foxooooa000 of MIX5 
" 
PHA CTRL 
PHA CTRL 


Copyright 2022 © Rockchip Electronics Co., Ltd. 830 


RK3588 TRM-Part2 


Reset rain i 
| oftset size] Value | Description 
To configure the source alpha of 
Ww _|oxooo00000 HDR1 MIX 


VOP2_ OVERLAY HDR1 MI 
X SRC ALPHA CTRL Dx00D8 
VOP2 OVERLAY HDR1 MI 
X DST ALPHA CTRL 0x00DC 


VOP2 OVERLAY DPO BG 0x00E0 


MIX_CTRL 
VOP2 OVERLAY DP1 BG 


W 
MIX_CTRL 
VOP2 OVERLAY DP2 BG 


To configure the destination alpha 
0x00000000 of HDR1 MIX 
0x2D000000 To control the background MIX of 
video outputO 
0 
0 


To control the background MIX of 
x33000000 To control the background MIX of 
video output2 
To control the background MIX of 
Bxesn00000 video output2 
To configure the delay cycle of 
DLY_NUMO oxeere ised seatica 
VOP2 OVERLAY Cluster To configure the delay cycle of 
VOP2_ OVERLAY SMART_ |, org ww Joxazazizi7 To configure the delay cycle of 
DLY NUM esmart 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


VOP2_ OVERLAY DP3_ BG 
MIX_CTRL 
VOP2 OVERLAY Cluster 


OxO00EC 


7.5.2.4 POSTO/1/2/3 

ec 
Value P 

VOP2 POSTO DSP CTRL |0x0000 w_ |ox8000000F To control the display mode of 

video output port 

VOP2_POSTO DUAL DISP 

LAY CTRL 0x0004 w_ |ox00000000 To control dual channel mode 

VOP2 POSTO COLOR CT |5, 908 w_ |oxo0000000 To control color bar 


VOP2 POSTO CLK CTRL |0x000C |W [0x00000000 [Clock control 


Se ee KOOL w_ oxo0000000 To control 3D LUT 
VOP2 POSTO 3D LUT R |0x0014 w_ |oxoo000000 Se eT 
VOP2 POSTO 3D LUT G |ox0018 w_ |oxo0000000 ee ee re 


VOP2 POSTO 3D LUT B |0x001C w_ |oxo0000000 Se ener 
VOP2 POSTO 3DLUT MS To configure the starting address 
VOP2 POSTO_DSP BG |0x002C w_ |oxoo000000 Forcontiguire the Backoroune color 
of video output port 
VOP2 POSTO PRE SCAN To configure the pre-process 
HTIMINGO Ox0090 w_ |oxoo000000 timing of video output port 
To configure the post-process 
VOP2 POSTO PRE SCAN _|,9934 |w  |ox00000000 Jhorizontal timing of video output 
TIMING1 port 
VOP2 POSTO PRE SCAN To configure the post-process 
ee Ae oe NOUS W |0x00000000 |vertical timing of video output 
TIMING2 rE 
VOP2 POSTO PRE SCAN To configure the post-process 
0x003C W_ |0x00000000 |vertical timing of video output 
TIMING3 port 
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ee 
BESTE poe |v boomy cata 
poo faerie 
PEST EEE hos Wy pone eg 
noturea 
VOP2 POSTO DSP VACT To configure the interlace vertical 


ST_END Fi Ox005C w_ |oxo0000000 timing of video output port 


VOP2 POSTO BCSH CTRL|Ox0060 |W  |0x00000000 |To contro! BCSH 

To configure the brightness, 
VOP2 POSTO BCSH BCS |0x0064 W_ |0x00000000 |contrast, sat and output mode of 

BCSH 
VOP2 POSTO BCSH H  |0x0068 |W _ |0x00000000 |To configure the hue of BCSH 
AaRAR SS BCSH COL 9 q96¢ w_ Joxo0000000 To enable BCSH 
VOP2 POSTO FRC LOWE To configure the filter coefficients 
2010 O0x00A0 w Joxizsaaszi BE ERG 
VOP2 POSTO FRC LOWE To configure the filter coefficients 
SOc O0x00A4 w  Joxziassat2 SP ERC 
VOP2 POSTO FRC LOWE To configure the filter coefficients 
R10 Ox00A8 Ww. |oxassas6s6 SEERC 
VOP2 POSTO FRC LOWE To configure the filter coefficients 
0 di Ox00AC Ww Joxsaase96s of ERC 
VOP2 POSTO FRC LOWE 0x00B0 W OxDEB77BE |To configure the filter coefficients 
R11 0 D of FRC 
VOP2 POSTO FRC LOWE 0x00B4 W OxED7BB7D |To configure the filter coefficients 
Ri1 1 E of FRC 
7.5.2.5 CLUSTERO/1/2/3 

Reset Peer 
fotest fie] Gane [___oeernon 

FIG CLUSTERO WINO Ciq, oo00 w_ |ox00000000 WINO control register0 
or CLUSTERO WINO Clq, oo04 w_ |oxoo000000 WINO control register1 
a a OK0008 0x00000000 |WINO control register2 
ce ae WINO_Y| 9.0010 0x00000000 |WINO YRGB memory starting 
Be GR 0x0014 0x00000000 |WINO YRGB memory starting 


5 ae 0x0020 0x00000000 |WINO actual information 
VOP2_CLUSTERO WINO 
DSP INFO 0x0024 0x00000000 |WINO display information 
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Reset oe 
| _Name | offset Size! sive | Description 
a 0x0028 w_ |oxo0000000 WINO display start 


(000000000 |wino yrgb scale factor 
(000000000 |wINo scale offset 
(000000000 |wino transform offset 

x 

Xx 

Xx 


(000000000 |wINo AFBCD control register 
(000000000 |wino AFBCD mode 
(000000000 |wINo AFBCD HDR pointer 
(000000000 |wino AFBCD virtual width 
(000000000 |wINo AFBCD size 
(000000000 |wino AFBCD picture offset 
(0x00000000 |w1No AFBCD display offset 
(000000000 |wino AFBCD control 


0x00A4 
vOr2_CLUSTERO WIN 
vOP2_ CLUSTER WINT 
0x00BC 


Xx 
x00000000 |WIN1 control register1 
x00000000 |WIN1 control register2 


0 

(0x00000000 |wint YRGB memory starting 
(0x00000000 |wint YRGB memory starting 
(0x00000000 |wins virtual width 
(0x00000000 |wint actual information 
(0x00000000 |wiNs display information 
(000000000 |wint display start 
(0x00000000 |wiNs display background 
(0x00000000 |win1 yrgb scale factor 
(0x00000000 |wiNs scale offset 


0x00000000 |WIN1 control register0O 
wins contol registers 


W 
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tone [oe ase ESSE [ion 


VOP2 CLUSTERO WINI Aly ogEc w_ |ox00000000 WINO AFBCD control 


FBCD_CTRL 


VOP2_CLUSTERO CTRL |0x0100 |W _ |0x00000000 |CLUSTER control register 


VOP2 CLUSTERO LG COE|4, 9119 w_ |oxoo000000 CLUSTER low gauss coefficient 


0 


VOP2_ CLUSTERO LG COE 


0x0114 


one CLUSTERO LG COE|, 4,142 


0x00000000 |CLUSTER low gauss coefficient 


1 
aie CLUSTERO HG CO 0x0120 
aa ee aes 0x0124 
rag CLUSTERO_HG_CO 0x0128 w_ |oxo0000000 CLUSTER high gauss coefficient 


7.5.2.6 ESMARTO/1/2/3 


Reset ee 
| _ Name | oftset.size| Value poe err 
To enable the color space 
VOP2 ESMARTO CTRLO  |0x0000 w_ |oxoo000000 convarsioncorecnart 


VOP2_ ESMARTO CTRL1 |0x0004_  [W_ |0x0330BOAC |To control the DMA of esmart 


os ESMARTO AXI_ CTR |, 9998 w_ |oxo0000000 To Control AXI parameter 
VOP2_ESMARTO REGION 

0 MST CTL 0x0010 w_ |oxoo000000 To enable the regionO of esmart 
VOP2 ESMARTO REGION To configure the starting address 
0 MST _YRGB Dxoon w_ |oxo0000000 of YRGB in memory 


VOP2_ ESMARTO REGION To configure the starting address 
OQ MST CBCR Ox0ete w_ oxoo000000 of CBCR in memor 
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tame [one [ied Sam [seeiton 
YOP2 ESMARTO REGION 'o.9960 —|w _{ox00000000 {ro enable the scaling of esmart 
; 


NOP2 ESMARTOREGION |o,999¢ 


0 
P : 


x00000000 ere the active size of 
x00000000 enon the display size of 
0x00000000 ee the display offset of 


0x00000000 |To enable the scaling of esmart 


To configure the scaling factor of 
0x10001000 YRGB 

To configure the scaling factor of 
0x10001000 CBCR 
0x00000000 To configure the scaling offset of 

esmart 
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Reset aie 
name [ovat [Sos] Ges | Peternton 
VOP2 ESMARTO REGION 
3 MST CTL Ox00A0 w_ |oxoo000000 To enable the region3 of esmart 
VOP2_ ESMARTO REGION To configure the starting address 
3_MST_YRGB BROUis w_ |oxoo000000 of YRGB in memory 


VOP2 ESMARTO REGION 
3 MST CBCR Ox00A8 


To configure the starting address 
3 Msi _ CBCR Oxpnonge08 of CBCR in memor 
VOP2 ESMARTO REGION 
3 VIR Ox00AC 


VOP2 ESMARTO REGION . 

3 SCL CTRL Ox00CO 0x00000000 |To enable the scaling of esmart 
VOP2 ESMARTO REGION To configure the scaling factor of 
3 SCL FACTOR Rep. (°°! Se eee NRE. 

VOP2 ESMARTO REGION To configure the scaling factor of 
3 SCL FACTOR. Cece. |oeoS® OxtO00 L000 ICBCR 

VOP2 ESMARTO REGION To configure the scaling offset of 
VOP2 ESMARTO KEY CTR|y gon ww |oxoo000000 To configure the color key of 

L esmart 

VOP2 ESMARTO BG EN |oxooD4 w_ |oxoo000000 ee renee 


7.5.2.7 HDR10 
te | it iS [eer 


Ds 

VOP2 HDR1i0O HDR2SDR To configure the normalized factor 
NORFACEETF Ox0ees aero ee GREET 

VOP2 HDR1i0 HDR2SDR To configure the destination 
DST_RANGE alee 0x00000000 |iuminance of HDR10. 

VOP2 HDR1iO HDR2SDR To configure the normalized factor 
NORMFACCGAMMA oxo? eee eon or GAMMA: 

a HDRiO EETF OETF 0x003C 


To configure the Y value of 
0x00000000 | 571886 OETF and EETF curve. 
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eraes fiee| SSG [_oeerraon 
0 


VOP2 HDR10 EETF OETF 0x0048 


VOP2 HDR10 EETF OETF 


0x004C 


VOP2 HDR10 EETF OETF 
0 


0x0050 


VOP2_ HDR10 EETF OETF 0x0054 
VOP2 HDR10 EETF OETF 0x0058 


VOP2 HDR10 EETF OETF 0x005C 


VOP2_ HDR10 EETF OETF 0x0060 
VOP2 HDR10 EETF OETF 0x0064 


= 
(o) 


VOP2_HDR10 EETF OETF 


0x0068 


= 
= 


VOP2 HDR10 EETF OETF 0x006C 


= 
N 


VOP2_HDR10 EETF OETF 


0x0070 


= 
W 


= 
AA 


VOP2_HDR10 EETF OETF 


0x0078 


VOP2 HDR10 EETF OETF 0x007C 


VOP2_HDR10_ EETF OETF 


To configure the Y value of 

x00000000 [71886 OETF and EETF curve 
To configure the Y value of 

0x00000000 |. 1886 OETF and EETF curve 
To configure the Y value of 

0x00000000 | 574886 OETF and EETF curve 


= 
ul 


= 
[o>) 


0x0080 


= 
N 


VOP2 HDR10 EETF OETF 0x0084 


VOP2_ HDR10 EETF OETF 0x0088 


VOP2 HDR10 EETF OETF 


To configure the Y value of 
0x00000000 | 1886 OETF and EETF curve 


io 


= 
Ke) 


To configure the Y value of 
0x00000000 | 571886 OETF and EETF curve. 

To configure the Y value of 
0x00000000 | 51886 OETF and EETF curve. 
To configure the Y value of 
0x00000000 | 571886 OETF and EETF curve. 


0x008C 


VOP2 HDR10_EETF_OETF 
VOP2_HDRIO EETE OETE 
VOP2_HDR10 EETF OETF 
VOP2_HDR10_EETF_OETF 
VOP2_HDR10 EETF_OETF 


VOP2_ HDR10 EETF OETF 


N 
[o) 


N 
ra 


N 
N 


N 
WwW 


N 
i 


N 
ul 


Ox00A4 


W 

; 
VOP2_HDR10 EETF OETF 

we . 


iS 
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Coron ree| TGS [peer 
0 


N 
N 


N 
(oe) 


VOP2 HDR10 EETF OETF 0x00B0 


N 
Ke) 


VOP2 HDR10 EETF OETF 


0x00B4 


wW 
oO 


VOP2 HDR10 EETF OETF To configure the Y value of 
x00000000 | 571886 OETF and EETF curve 
To configure the Y value of 
0x00000000 | 574886 OETF and EETF curve 


\e) 


0x00B8 


VOP2_HDR10 EETF _OETF 
VOP2 HDR10 SAT Yi 
VOP2_HDR10 SAT Y2 
VOP2 HDR10 SAT Y3 
VOP2 HDRi0O SAT Y4 
VOP2_HDR10 SAT _Y5 
VOP2 HDR10O SAT Y6 


WwW 
N 


0x00000000 To configure the Y value of square 
root curve. 
To configure the Y value of square 


0x00000000 To configure the Y value of square 
root curve. 
To configure the Y value of square 


0x00000000 To configure the Y value of square 
root curve. 


0x00000000 To configure the Y value of square 
root curve. 
To configure the Y value of square 


To configure the Y value of square 
To configure the Y value of 
VOP2 HDR10_EOTF OETF)) og¢g 0x00000000 |BT1886. EOTF and $T2048_OETF 
curve. 
To configure the Y value of 
VOP2 HDR10 EOTF OETF)) ogF4 0x00000000 |BT1886. EOTF and $T2048_OETF 
= 4 curve. 
To configure the Y value of 
VOP2 HDR10 EOTF OETF!y, org 0x00000000 |BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
VOP2 -HDR1O_EOTF OETE 6 M60FC 0x00000000 |BT1886. EOTF and $T2048_OETF 
curve. 
0 a 


(o) 


< 
a 


To configure the Y value of 
VOP2 HDR10 FOTF OETF/4, 9199 x00000000 |BT1886._EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
VOP2 HDR10_ EOTF OETFly 9194 0x00000000 |BT1886. EOTF and $T2048_OETF 
curve. 
To configure the Y value of 
VOP2 HDR1O_EOTE OETF|5 9108 0x00000000 |BT1886. EOTF and $T2048_OETF 
curve. 
To configure the Y value of 
VOP2 HDR10 FOTF OETF/4,919¢ 0x00000000 |BT1886. EOTF and ST2048_OETF 
——s curve. 
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OY [eal & WwW N 


< 
N 


W 
VOP2 HDR10 SAT. Y7 {ox00DC w_ |oxo0000000 To configure the Y value of square 
root curve. 
a 
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Reset i i 
ee Sel Te 

To configure the Y value of 
er HDR10_EOTF OETF)9 9110 jfoxoooooe BT1886.EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
<7: ce HDR10_ FOTF OETF)5 9444 1 |oxocecee BT1886.EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
igo ee 0x0118 jv foxoooooe BT1886.EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
Via HDR10_EOTF OETF|9 o11c 1 foxoooooe BT1886.EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
i HDR10_EOTF OETF)). 9130 1 |oxooeeeee BT1886. EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
aa HDR10_EOTF_OETF)y, 9194 Wfoxoooooe BT1886.EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
Via HDR10_EOTF OETF)9 9128 j-foxooooooe BT1886.EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
we ee HDR10_EOTF OFTF)y919¢ 1 |oxoooeeee BT1886. EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
Avie HDR1O_EOTF_OETF|9 9130 1 foxooooooe BT1886.EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
on HDR10_EOTF OETF)y, 9134 1 |oxcocecee BT1886.EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
<7) ae HDR10_EOTF OETF)) 9138 jfoxooooooe BT1886. EOTF and ST2048_OETF 

curve. 

To configure the Y value of 
aa HDR1O_EOTF_OETF|9 913 jfoxoooooo BT1886.EOTF and $T2048_OETF 
woes curve. 

To configure the Y value of 
oo 0x0140 1 |oxoceeee BT1886.EOTF and ST2048_OETF 
= = curve. 

To configure the Y value of 
on 0x0144 1 foxooooooe BT1886 EOTF and ST2048_OETF 
—- + curve. 

To configure the Y value of 
seo HDR10_EOTF OETF|9, 9148 1» foxooooooe BT1886.EOTF and ST2048_OETF 
iow curve. 

To configure the Y value of 
Soe a 0x014C 1 |oxooeeeee BT1886.EOTF and ST2048_OETF 
a curve. 

To configure the Y value of 
a x HDR10_EOTF OETF)9, 9150 1 foxooooooe BT1886.EOTF and ST2048_OETF 
—_ curve. 

To configure the Y value of 
ee HDR10_EOTF_OETF)y 9154 1 foxooooooe BT1886.EOTF and ST2048_OETF 
fv sees 7 curve. 
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Reset i i 
ee Sel Te 
To configure the Y value of 
nee HDR10_EOTF OETF|9 9158 1 foxoooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
<7 [ee HDR10_ EOTF OETF\ 9 g15¢ 1 |oxocecee BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
[7 HDR10 EOTF OETF)) 9160 jv foxoooooe BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
5 HDR10_EOTF OETF)y 9164 1 foxoooooe BT1886.EOTF and ST2048_OETF 
—— curve. 
To configure the Y value of 
7 ea 0x0168 1 |oxcoeeeee BT1886.EOTF and ST2048_OETF 
——— curve. 
To configure the Y value of 
aE HDR10_EOTF_OETF|9 o16c j-foxooooooe BT1886.EOTF and ST2048_OETF 
———s curve. 
To configure the Y value of 
re aoe oer E6170 jfoxoooooe BT1886.EOTF and ST2048_OETF 
pa aS curve. 
To configure the Y value of 
57 Sea 0x0174 1 |oxoooeeee BT1886.EOTF and ST2048_OETF 
—rP < curve. 
To configure the Y value of 
Ga . HDRLO_EOTE OETE|6x0178 1 foxooooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
nyae a eee SNe ORL ty (6 1 |oxcocecee BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
<7 ae HDR10_EOTF OETF)) 9180 jfoxooooooe BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
a HDR10_EOTF OETF/y 9184 W»foxoooooo BT1886.EOTF and $T2048_OETF 
ee curve. 
To configure the Y value of 
a 0x0188 1 |oxcocecee BT1886.EOTF and ST2048_OETF 
=< curve. 
To configure the Y value of 
<7 naan cares 0x018C jfoxooooooo BT1886 EOTF and ST2048_OETF 
—sr. curve. 
To configure the Y value of 
a yap HDR10_EOTF OETF|9, 9190 1» foxooooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
ae ee HDR10 EOTF OETF|5, 9194 1» |oxoooeeee BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
a7 HDR10_EOTF_OETF|9, 9198 1 foxooooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 
ae HDRLG EOTF_OETE|ox019C jfoxooooooe BT1886.EOTF and ST2048_OETF 
re curve. 
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Reset i i 

oe 
To configure the Y value of 

or HDR10_EOTF OETF|9 910 1 foxooooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

<7 em HDR10_ EOTF OETF)) 9104 1 |oxocecee BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

C7 a HDR10_EOTF OETF)y ging jv foxoooooe BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

ad HDR10_EOTF OETF|9 g1ac 1 foxoooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

7 cae HDR10_EOTF OETF)), 91B0 1 |oxoooeeee BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

270 HDR10_EOTF_OETF)) 9154 Wfoxoooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

ED HDR10_EOTF OETF|9, 9158 W-foxooooooo BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

7 Le HDR10_EOTF OFTF)y 918 1 |oxoooecee BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

oo) HDR10_EOTF_OETF|9 o1¢0 Wfoxooooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

Tee HDR10_EOTF OETF)y 9104 1 |oxcocecee BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

<7 [ae HDR10_EOTF OETF) 4 o1¢8 1 foxoooooe BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

AYES HDR1O_ EOTF OETF|y o1¢¢ 1 foxooooooo BT1886.EOTF and $T2048_OETF 
curve. 
To configure the Y value of 

7 aaa HDR10_ EOTF OETF\y 91D0 1 |oxocecee BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

<7 Sn HDR10_EOTF OFTF)y o1p4 jv foxooooooe BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

TYEE HDR10_EOTF OETF|9 91p8 1» foxooooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

aaa oa HDR10 EOTF OETF\y g1pc 1» |oxcoceeee BT1886. EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

yea HDR1O. EOTE OETE 60160 1 foxooooooe BT1886.EOTF and ST2048_OETF 
curve. 
To configure the Y value of 

ee HDR10_EOTF_OETF/y o1e4 1 foxooooooe BT1886.EOTF and ST2048_OETF 

7 ok curve. 
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es 
hia i curve. 
es curve. 
— = curve. 
0 


VOP2 HDR10 OETF DX To configure the X value of 
DXPOWG6 Ox02t x00000000 |-15048 OETF curve. 
VOP2 HDR10 OETF DX To configure the X value of 
DXPOW7 0x02 18 0x00000000 |-+5048 OETF curve. 


0 
0 


To configure the X value of 
00000000 |-730948_OETF curve. 
To configure the X value of 
*09000000 |512048_OETF curve. 
To configure the X value of 
0x00000000 |<73048_OETF curve. 
0 


To configure the X value of 

00000000 |-750948 OETF curve 
To configure the X value of 

0x00000000 |-75048 OETF curve 
To configure the X value of 

Onn OOOO: ST2048, OFTE curve 


To configure the X value of 
0x00000000 |<73048_OETF curve. 

To configure the X value of 
0x00000000's12048 -OETE curve: 

To configure the X value of 
0x00000000 |<73048_OETF curve. 


To configure the X value of 
Deere eo sT2048. OETF curve 
VOP2 HDR10 OETF DX To configure the X value of 
DXPOW?1 Oxtest 0x00000000 |-75948 OETF curve 

VOP2_ HDR10 OETF DX To configure the X value of 
DXPOW22 eeeese: DON O00U0 612048. OETE curve: 
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VOP2 HDR10 OETF DX 


DXPOW23 
VOP2_ HDR10 OETF DX 


DXPOW24 


VOP2 HDR10 OETF DX 


DXPOW25 
VOP2 HDR10 OETF DX 


DXPOW26 


VOP2 HDR10 OETF DX 


DXPOW27 
VOP2 HDR10 OETF DX 


DXPOW28 


VOP2 HDR10 OETF DX 


DXPOW29 


VOP2 HDR10 OETF DX 


DXPOW30 
VOP2 HDR10 OETF DX 
DXPOW31 


VOP2 HDR10 OETF DX 


DXPOW32 
VOP2_ HDR10 OETF DX 
DXPOW33 


VOP2 HDR10 OETF DX 


DXPOW34 
VOP2 HDR10 OETF DX 
DXPOW35 


VOP2 HDR10 OETF DX 


DXPOW36 
VOP2 HDR10 OETF DX 
DXPOW37 


VOP2 HDR10 OETF DX 


DXPOW38 
VOP2 HDR10 OETF DX 
DXPOW39 


VOP2 HDR10 OETF DX 


DXPOW40 
VOP2 HDR10 OETF DX 
DXPOW41 


VOP2 HDR10 OETF DX 


DXPOW42 
VOP2 HDR10 OETF DX 
DXPOW43 


VOP2 HDR10 OETF DX 


DXPOW44 


VOP2 HDR10 OETF DX 


DXPOW45 
VOP2 HDR10 OETF DX 
DXPOW46 


VOP2 HDR10 OETF DX 


DXPOW47 
VOP2_ HDR10 OETF DX 
DXPOW48 


To configure the X value of 
0x0258 0x00000000 ST2048 OETF curve 

To configure the X value of 
0x025C w_ Joxoo000000 ST2048 OETF curve 

To configure the X value of 
0x0260 we | 0x00000000 ST2048 OETF curve 


0x0274 
0x027C 
0x0280 
0x0288 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


Reset 


0 


To configure the X value of 
0x00000000 |-73048_OETF curve. 
0 


To configure the X value of 
Ox02R0 w_ Joxoo000000 ST2048_OETF curve. 
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oe a 

ei 

EEE boo homme arene 

Ee boo bv homme been 
0 


0x02D0 


VOP2 HDR10 OETF DX 
DXPOW54 0x02D4 
VOP2 HDR10 OETF DX |, 054. 


DXPOW52 = 


VOP2 HDR10 OETF DX 0x02DC 


VOP2 HDR10 OETF DX 
DXPOW57 Ox02E0 


VOP2 HDR10 OETF DX 0x02E4 


VOP2 HDR10 OETF DX 
DXPOW59 
VOP2 HDR10 OETF DX 
DXPOW60 
VOP2_ HDR10 OETF DX 


0x02E8 


0x02EC 


O0x02FO 


VOP2 HDR10 OETF DX 


VOP2HDR1O OETF_DX 
VOP2_HDR10 OETF_XN2 
VOP2 HDR10O OETF_XN3 
VOP2_HDR10 OETF_XN4 
VOP2 HDR10 OETF_XN5 
VOP2_HDR10 OETF_XN6 


VOP2 HDR10 OETF XN7 |0x0318 


VOP2_ HDR10 OETF_XN9 |0x0320 
vor? HDR10_ OETF_XN1 (0x0324_|w _Joxo0000000 |2° SS ela of 


O O O O Oo 
x< x< x< x< x< 
U U U U U 
Oo Oo O|N|O Oo 
= = =\-|= = 
(ep) U1 Ol 1 U1 
Be (oe) (ep) (1 [ee 


VOP2 HDR10 OETF XN8 /0x031C 


W 

W 

, 

, 
BxrOWe2 

mp | 

, 
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Offset [Size| Ystue | Description 
vor? HDR10 OETF XN1 oxosz8 |w _foxo0000000 |Soup ortrcune 
VOP2_HDR10_OETF_XN1 
0 


VOP2 HDR10 OETF XN1 0x0330 


VOP2 HDR10 OETF XN1 


0x0334 


W 
mp , 
, 


0x0338 


VOP2_ HDR10 OETF XN1 0x033C 
VOP2 HDR10 OETF XN1 0x0340 


VOP2 HDR10 OETF XN1 0x0344 


VOP2 HDR10 OETF XN1 0x0348 
VOP2 HDR10 OETF XN2 0x034C 


VOP2 HDR10 OETF XN2 


0x0350 


VOP2 HDR10 OETF XN2 0x0354 


VOP2 HDR10 OETF XN2 


00000000 [Sr 9046°OETF curve. 


0x0368 
VOP2 HDR10 OETF XN2 


0x036C 


VOP2 HDR10 OETF XN2 0x0370 


VOP2 HDR10 OETF XN3 


0x0374 


VOP2_ HDRiO OETF_XN3 
VOP2 HDR10 OETF XN3 
VOP2 HDR10 OETF XN3 
VOP2 HDR10 OETF_XN3 
VOP2 HDR10 OETF XN3 


VOP2_ HDR10 OETF XN3 
6 


er 


0x038C 
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ove sl [een 


VOP2 HDR10 OETF XN3 0x0398 


VOP2_ HDR10 OETF XN4 


0x039C 


W 
wp 

VOP2 HDR10 OETF XN4 

yor? HDR10 OETF XN5 

wh 


0x03A0 


VOP2 HDR10 OETF XN4 0x03A4 
VOP2 HDR10 OETF XN4 0x03A8 


VOP2 HDR10 OETF XN4 0x03AC 


VOP2_ HDR10 OETF XN4 0x03B0 
VOP2 HDR10 OETF XN4 0x03B4 


VOP2_ HDR10 OETF XN4 


0x03B8 


VOP2 HDR10 OETF XN4 0x03BC 


VOP2 HDR10 OETF XN4 


ox00000000 [Sr 9046°OETF curve. 


0x03D0 
VOP2 HDR10 OETF XN5 


0x03D4 


VOP2 HDR10 OETF XN5 0x03D8 


VOP2 HDR10 OETF XN5 


0x03DC 


VOP2_ HDR10 OETF_XN5 
VOP2_ HDR10 OETF XN5 
VOP2_HDR10 OETF XN5 
VOP2_HDR10 OETF XN6 
VOP2_ HDR10 OETF XN6 


VOP2 HDR10 OETF XN6 


0x03F4 


Paar 
(xen aronamel 
feet 
cca 
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Value P 


VOP2 HDR1i0O OETF XN6 To configure the X value of 
7.5.2.8 DSC_8K 
Size] Value | Description 
Value P 


IDSC 8K PPSO.3 PPSO_3 

PPS4_7 

IDSC 8K PPS12 15 
IDSC 8K PPS24 27 | 
IDSC _8K_PPS28 31 
IDSC _8K_PPS36_39 
IDSC 8K PPS40 43 
IDSC 8K PPS52_55 
IDSC _8K PPSS6 59 
IDSC 8K PPS64 67 
IDSC 8K PPS68 71 | 
IDSC _8K PPS80_83 
IDSC _8K_PPS92 95 
IDSC _8K VERSION | 
IDSC 8K CFG REG1 | 
IDSC 8K CFG REG2 | 
IDSC 8K CTRLI 
IDSC 8K STS2_ 
IDSC 8K _STS3_ 
IDSC 8K ERS 


7.5.2.9 DSC_4K 


Value P 


DSC 4K PPSO 3 0x0000 |W [0xAB000012 |PPSO_ 3 


DSC 4K PPS4 7 0x0004_ [W_ |0x70086030 |PPS4_7 
DSC 4K PPS8 11 0x0008 |W {0x70080010 |PPS8_11 
DSC 4K _PPS12 15 Oxo0o0c |W [0x000C0010 |PPS12_15 
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Cre [ote 
Value 

IDSC 4K _PPS16 19 ———*|Ox0010 |W 
IDSC_4K_PPS20 23 —|0x0014_— |W 
IDSC _4K_PPS24 27 —*|0x0018 |W 
IDSC _4K_PPS28 31 —*|Ox001C_— |W 
IDSC _4K_PPS32.35 —(|0x0020__—|W 
IDSC _4K_PPS36 39 ——-|0x0024_— |W 
IDSC 4K PPS40 43 |0x0028 |W 
IDSC _4K_PPS44 47 ——|0x002C_—[W 
IDSC_4K_PPS48 51 ——|0x0030__— |W 
W 
IDSC_4K_PPS56 59 W 

0 P 

P 


Ww 
Ww _| 
Ww 
Ww 
Ww _| 
Ww 
Ww 
Ww 
Ww 
Ww 
Ww 
Ww 
Ww 
Ww 
Ww 
Ww | 
Ww 
Ww 
Ww 
Ww 
We 
Ww 
Ww _| 
Ww 
Ww 
Ww 
Ww 
We 


DSC _4K_PPS84 87 0x0054 W___|Ox00000000 |PPS60_63 
DSC _4K_PPS88_91 0x0058 W___|{Ox00000000 |PPS88_91 
DSC _4K_PPS92_95 x005C W___|Ox00000000 |PPS92_95 


IDSC _4K VERSION | W 
IDSC_4K CFG REGO | W 
W 
IDSC _4K CFG REG2 | W 
IDSC_4K CFG REG3_-|0x0090__[W 
W 
IDSC 4K CTRL |Ox00A4 |W 
IDSC 4K STSO Ss |Ox00A8 |W 
IDSC 4K STS1|OxOOAC__ |W 
IDSC 4K _STS2_|OxOOBO__[W 
IDSC 4K STS3_ Ss |Ox00B4 |W 
IDSC 4k sTS4 «| 0x00B8 |W 
IDSC 4K _STS5 |OxOOBC__[W 
IDSC 4K ERS *|Ox00C4 [W 


7.5.2.10 MMUO/1 


VOP2_ MMUO DTE ADDR |0x0000 W  {Ox00000000 |MMU current page Table address. 
VOP2_ MMUO STATUS 0x0004_ [Ww _ |0x00000000 
VOP2_ MMUOQ COMMAND |0x0008 |W  |0x00000000 |MMU command register. 


VOP2_ MMUO PAGE FAULT 0x000C w_ loxo0000000 MMU logical address of last page 
ADDR fault. 
a MMUO ZAP ONE L |9x0010 w_ |oxo0000000 MMU Zap cache line register. 


i ee 0x0014 w_ |oxo0000000 MMU raw interrupt status register. 


VOP2 MMUO_ INT CLEAR |0x0018 [W_|0x00000000 |MMU interrupt clear register. 
VOP2 MMUO INT MASK |0x001C  [W_ |0x00000000 |MMU interrupt mask register. 
VOP2_MMUO_INT STATUS|0x0020 |W |0x00000000 |MMU interrupt status register. 


nes MMUO_AUTO_ GATT |, 0924 w_ Joxoo000000 MMU auto gating. 
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7.5.3 Detail Register Description 

7.5.3.1 SYS_CTRL 

SYS CTRL REG CFG DONE 

Address: Operational Base + offset (Ox0000) 

hae. Taine. | 
pxooco en even 

31: puss rw pxo000 When every bit HIGH, enable the writing corresponding bit. 

When every bit LOW, don't care the writing corresponding bit. 
sw_global_regdone_en 
Global regdone enable. 
1'bO: Disable 
1'b1: Enable 


reg_load_wb_en 
In the first setting of the register, the new value was saved into 
14 RW the mirror register. When all the wb register configuration finish, 
writing this register to enable the copyright of the mirror register 
8 [RO [0 


to real register. Then register would be updated at the start of 
every frame. 


reg_load_sys3_en 

In the first setting of the register, the new value was saved into 
rw loxo the mirror register. When all the system3 register configuration 

finish, writing this register to enable the copyright of the mirror 

register to real register. Then register would be updated at the 


start of every frame. 

reg_load_sys2_en 

In the first setting of the register, the new value was saved into 
the mirror register. When all the system2 register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 

start of every frame. 

reg_load_sysi_en 

In the first setting of the register, the new value was saved into 
the mirror register. When all the system1 register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 

start of every frame. 


reg_load_sysO_en 

In the first setting of the register, the new value was saved into 
Rw lox0 the mirror register. When all the system0O register configuration 

finish, writing this register to enable the copyright of the mirror 

register to real register. Then register would be updated at the 

start of every frame. 


W 


reg_load_global3_en 

In the first setting of the register, the new value was saved into 
the mirror register. When all the register configuration finish, 
writing this register to enable the copyright of the mirror register 
to real register. Then register would be updated at the start of 
every frame. 

reg_load_global2_en 

In the first setting of the register, the new value was saved into 
the mirror register. When all the register configuration finish, 
writing this register to enable the copyright of the mirror register 
to real register. Then register would be updated at the start of 
every frame. 
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| Bit |Attr|ResetValue| —Ci@eescription 


reg_load_global1_en 

In the first setting of the register, the new value was saved into 
1 Rw loxo the mirror register. When all the register configuration finish, 

writing this register to enable the copyright of the mirror register 

to real register. Then register would be updated at the start of 

every frame. 


reg_load_globalO_en 

In the first setting of the register, the new value was saved into 
the mirror register. When all the register configuration finish, 
writing this register to enable the copyright of the mirror register 
to real register. Then register would be updated at the start of 
every frame. 


SYS CTRL VERSION INFO 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


’ major 
31:24|RW | oe Used for IP structure. 


: minor 

23:16/RW [oxo0 Big feature change under same structure. 
: svnbuild 

Ox0000 RTL current SVN number. 


SYS CTRL AUTO GATING CTRL IMD 
Address: Operational Base + offset (0x0008 


| Bit |Attr|/ResetValue| Ci eescription 


auto_gating_en 
i: Dalat 
default auto gating enable 
30:29/RO_ [oxo [reserved 
2 
2 
2 
2 
2 


po Rice eredad 
Configure 1 to enable clock 
Configure 1 to enable clock 


dsc4k_clk_enable 


Configure 1 to enable clock 
dsc8k_clk_enable 
Configure 1 to enable clock 


Configure 1 to enable clock 
Configure 1 to enable clock 
Configure 1 to enable clock 
Configure 1 to enable clock 
17 awe 0 dp1_pixclk_enable 
Configure 1 to enable clock 
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6 
4 
3 
2 
1 
0 
19 
18 
17 
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age ora ea 


Spas tes pixclk_enable 
———————— ee, 1 to enable clock 


fess reserved OO—“CSOSOSC“‘CSNCNCONOC(‘(Y 


port_dclk_gating_en 
RW |Ox1 1'bO: Disable 
1'b1: Enable 
prescan_aclk_gating_en 
RW |Ox1 1'b0O: Disable 
1'b1: Enable 


pwm_pwmclk_gating_en 
1'bO: Disable 

1'b1: Enable 
wb_aclk_gating_en 
1'bO: Disable 

1'b1: Enable 
cabc_dclk_gating_en 
1'bO: Disable 

1'b1: Enable 
gamma_dclk_gating_en 
1'bO: Disable 

1'b1: Enable 
overlay_aclk_gating_en 
1'bO: Disable 

1'b1: Enable 
smarti_aclk_gating_en 
1'bO: Disable 

1'b1: Enable 
smartO_aclk_gating_en 
1'bO: Disable 

1'b1: Enable 
esmart1_aclk_gating_en 
1'bO: Disable 

1'b1: Enable 
esmartO_aclk_gating_en 
1'bO: Disable 

1'b1: Enable 
cluster3_aclk_gating_en 
1'bO: Disable 

1'b1: Enable 
cluster2_aclk_gating_en 
1'b0O: Disable 

1'b1: Enable 
cluster1_aclk_gating_en 
1'bO: Disable 

1'b1: Enable 
cluster0O_aclk_gating_en 
1'bO: Disable 

1'b1: Enable 


= 
i 


SYS CTRL WIN REG CFG DONE 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr|/ResetValue| Ci eescription 


write_mask 
31:16)RW |0x0000 When every bit HIGH, enable the writing corresponding bit. 
When every bit LOW, don't care the writing corresponding bit. 
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| Bit [Attr|ResetValue| C(@Deescription 
15:8 |RO [0x00 sireserved 
reg_load_esmart3_en 
In the first setting of the register, the new value was saved into 
the mirror register. When all the esmart3 register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 
start of every frame. 
reg_load_esmart2_en 
In the first setting of the register, the new value was saved into 
the mirror register. When all the esmart2 register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 
start of every frame. 
reg_load_esmarti_en 
In the first setting of the register, the new value was saved into 
the mirror register. When all the esmart1 register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 
start of every frame. 
reg_load_esmartO_en 
In the first setting of the register, the new value was saved into 
the mirror register. When all the esmart0O register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 
start of every frame. 
reg_load_cluster3_en 
In the first setting of the register, the new value was saved into 
the mirror register. When all the cluster3 register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 
start of every frame. 
reg_load_cluster2_en 
In the first setting of the register, the new value was Saved into 
the mirror register. When all the cluster2 register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 
start of every frame. 
reg_load_clusterl_en 
In the first setting of the register, the new value was saved into 
the mirror register. When all the Cluster 1 register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 
start of every frame. 
reg_load_clusterO_en 
In the first setting of the register, the new value was saved into 
the mirror register. When all the clusterO register configuration 
finish, writing this register to enable the copyright of the mirror 
register to real register. Then register would be updated at the 
start of every frame. 


SYS CTRL _AXI_ CTRLO IMD 
Address: Operational Base + offset (0x0010) 
[31:5 [RO [0x0000000_|reserved Cd 


WW 
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| Bit |Attr|ResetValue| Ci@eescription 


lut_use_axil 
Select AXI1. 
i RW 0x0 1'bO: Disable 
1'bi: Enable 


3:2 |RO |OxO reserved 


axil_dma_stop 
Stop AXI1 DMA. 
: RW | Oxe 1'bO: Disable 
1'b1: Enable 
axi0_dma_stop 
Stop AXIO DMA. 
RMP OX? 1'bO: Disable 
1'b1: Enable 


SYS CTRL AXI HURRY CTRLO IMD 
Address: Operational Base + offset (0x0014 


| Bit |Attr|ResetValue| sss C—C‘iescription = 
31:15/RO_[0x00000 


fw po pee ang 


7:5 [RO [oxo reserved 


axiO_hurry_w_mode 
2'bOO: Interconnect_hurry_w disable 
4:3 |RW |0x0 2'bO1: Left 1/4 FIFO empty 
2'b10: Left 1/2 FIFO empty 
2'b11: Left 3/4 FIFO em 
axiO_hurry_w_value 
Interconnect hurry value. 
RW 0x0 2 poe Low priority 


axiO aREEEE w_en 
—— Interconnect hurry enable. 
SYS CTRL AXI HURRY CTRL1 IMD 
Address: Operational Base + offset (0x0018 


| Bit |Attr|ResetValue|  —-s—s—s—C—C‘iescription = 
31:15/RO_[0x00000 


. axil_gos_value 
ete Interconnect gos value. 
axi1_qos_en 
Interconnect gos enable. 


axii_hurry_threshold 
Interconnect hurry threshold value. 
. axii_hurry_value 
Interconnect hurry value. 
axii_hurry_en 
saw foxo Interconnect hurry enable. 
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| Bit |Attr|/ResetValue| Ci escription 
7:5 |RO |OxO reserved 


axii_hurry_w_mode 

2'bO00: Interconnect_hurry_w disable. 
4:3 |RW |0x0 2'bO1: Left 1/4 FIFO empty 

2'b10: Left 1/2 FIFO empty 

2'b11: Left 3/4 FIFO empt 


axii_hurry_w_value 
: Interconnect hurry value. 
aca haath icine 2'b00: Low priority 
2'b1i1: High priority 
axii_hurry_w_en 
jo rw Joxo Interconnect hurry enable. 
SYS _ CTRL AXI_ OUTSTANDING CTRLO IMD 
Address: Operational Base + offset (0x001C) 


.,Bit_Altr| Reset Value|____________Deseription _| 
Perea 0x00000 


So eee 
414] Ht Rw | Oxo AXIO bus max outstanding number. 
10:9 |RO_ [0xo_sireserved 
axil_outstanding_en 
AXI1 bus max outstanding enable. 
| Ox0 1'b0: Disable 
1'b1: Enable 
axi0O_outstanding_num 
7:3. aw | joxoo fa. bus max 2 i number. 


aie — reserved s—“‘“S*~<“‘“CS*~;~C~*Y 


axiO_outstanding_en 

AXIO bus max outstanding enable. 
RE (Oxo 1'b0: Disable 

1'b1: Enable 


SYS CTRL AXI LUT CTRL IMD 
Address: Operational Base + offset (0x0024 


| Bit_|Attr| Reset Value 


mmu_bypass_en 

If AXI rid > mmu_bypass_id, bypass mmu. 
eds EY Ox0 1'b0: Disable 

1'b1: Enable 


mmu_bypass_id 
30:26 If AXI rid > mmu_bypass_id, bypass mmu. 


mmu_resetn_mode 
: 2'b00: mmu_page_fault && AXI_idle 
OCA RW, 0x0 2'b01: mmu_page_fault 
others: Reserved 


mmu1_regdone_sel 
2'b00: Video outputO 
23:22|RW |0x0 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 


—— 


mmu_resetn_en 
20 fw 0x0 1'bO: Disable 
1'bi: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


mmu0QO_regdone_sel 
2'b00: Video outputO 
19:18/RW |0x0 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 


117:16|RO_ 0x0 [reserved 


vp3_interlace_frm_reg_done 

15 RW Video output3 reg done frame valid. 
1'bO: Reg done every field for interlace. 
1'b1i: Reg done every frame for interlace. 


vp2_interlace_frm_reg_done 

Video output2 reg done frame valid. 

1'bO: Reg done every field for interlace. 

1'b1: Reg done every frame for interlace. 

vp1_interlace_frm_reg_done 

Video output1 reg done frame valid. 

1'bO: Reg done every field for interlace. 

1'b1i: Reg done every frame for interlace. 

vpO_interlace_frm_reg_done 

Video outputO reg done frame valid. 

1'bO: Reg done every field for interlace. 
done every frame for interlace. 

lut_dma_rid 

LUT AXI read id. VPO LUT AXI id = LUT_DMA_rid. VP1 LUT AXI id 

= LUT_DMA_rid + 1. VP2 LUT AXI id = LUT_DMA_rid + 2. 

lut_dma_rlen 

LUT AXI read burst. 

2'b00: Burst16 

2'b01: Burst8 

2'b1x: Burst4 

lut_dma_stop 

Stop LUT DMA. 

1'bO: Disable 

1'b1: Enable 

lut_dma_en 

Enable LUT DMA. 

1'bO: Disable 

1'b1: Enable 


i 


e WwW N be e be b 
ae aa an 
aS re N 
(oe) 


1c) 


SYS CTRL DSP INFACE EN 
Address: Operational Base + offset (0x0028) 


mipil_port_sel 
Select MIPI1 interface video source: 
2'hO: Video output2 


2'h1: Video output3 

2'h3: Video outputi (Only Supported In DSC Mode) 
mipiO_port_sel 

Select MIPIO interface video source: 

1'bO: Video output2 

1'b1: Video output3 
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| Bit |Attr|ResetValue| Ci eescription 


hdmiedp1_port_sel 

Select HDMI/eDP Combo 1 interface video source: 
19:18)RW 2'b00: Video outputO 

2'b01: Video output1 

2'b1x: Video output2 

hdmiedpO_port_sel 

Select HDMI/eDP Combo 0 interface video source: 
17:16)/RW |0x0 2'b00: Video outputO 

2'b01: Video output1 

2'b1x: Video output2 

dpi_port_sel 
15:14/RW 


Select DP1 interface video source: 
2'b00: Video outputO 
2'b01: Video output1 
2'b1x: Video output2 
13:12|}RW 


dpO_port_sel 

Select DPO interface video source: 

2'b00: Video outputO 
oxo. 


2'b01: Video output1 
2'b1x: Video output2 


[RO 


rgb_mode 
Enable parallel display interface. 
3'b000: Disable 
BOOB ORE 3'b010: BT656 
3'b011: BT1120 
3'b100: Debug 


mipil_mode_en 
5 Enable MIPI1 display interface. 
1'bO: Disable 
1'b1: Enable 
mipiO_mode_en 
Enable MIPIO display interface. 
1'bO: Disable 
1'b1: Enable 
hdmiedp1_mode 
Enable HDMI/eDP Combo 1 display interface. 
5:4 0x0 2'b00: Disable 
2'b01: EDP mode 
Others: HDMI mode 
hdmiedpO_mode 
Enable HDMI/eDP Combo 0 display interface. 
3:2 0x0 2'b00: Disable 
2'b01: EDP mode 
Others: HDMI mode 
dpi_mode_en 
1 Enable DP1 display interface. 
1'bO: Disable 
1'b1: Enable 
dpO_mode_en 
Enable DPO display interface. 
1'bO: Disable 
1'b1: Enable 


SYS_CTRL_ DSP_INFACE CTRL 
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Address: Operational Base + offset (Ox002C 


 bit_{Attr| Reset Value | _Deseription 
31:28[RO |oxo—sireserved ——“‘“‘“‘;;Cw™Y 


mipil_pix_clk_sel 
Division factor for MIPI1 pixel clock to generated from dclk out 
source. 
27:26|RW |0x0 2'bOO: dclk out N 
2'bO1: dclk out N / 2 
2'b10: dclk out N / 4 
N is determined by SYS_DSP_INFACE_EN.mipii0_port_sel. 
mipiO_pix_clk_sel 
Division factor for MIPIO pixel clock to generated from dclk out 
source. 
25:24|/RW |0x0 2'bOO: dclk out N 
2'bO1: dclk out N / 2 
2'b10: dclk out N / 4 
N is determined by SYS_DSP_INFACE_EN.mipiO_port_sel. 
23: = |RO.|Ox0." © reserved 


hdmiedp1_pix_clk_sel 
Division factor for HDMI/eDP 1 interface pixel clock to generated 
from dclk source. 
ae aac aca 2'b00: dclk N 
2'bO1: dclk N/ 2 
N is determined by SYS_DSP_INFACE_EN.hdmiedp1_port_sel. 


hdmiedp1_dclk_sel 

Division factor for HDMI/eDP 1 internal process clock to 

generated from dclk source. 
21:20;/RW |0x0 2'bOO: dclk N 

2'bO1: dclk N/ 2 

2'b10: dclk N/ 4 

N is determined eee ee SYS_DSP_INFACE_EN.hdmiedp1_port_sel. 
9 [RO [oxo reserved 

hdmiedpO_pix_clk_sel 

Division factor for HDMI/eDP 0 interface pixel clock to generated 

from dclk source. 
Be: RW LOXO 2'b00: dclk N 

2'bO1: dclk N / 2 

N is determined by SYS_DSP_INFACE_EN.hdmiedp0 __ _sel. 

hdmiedpO_dclk_sel 

Division factor for HDMI/eDP O internal process clock to 

generated from dclk source. 
17:16;RW |0x0 2'bOO: dclk N 

2'bO1: dclk N/ 2 

2'b10: dclk N/ 4 

N is determined by SYS_DSP_INFACE _EN.hdmiedpO_port_sel. 
115:13[RO_ [Oxo [reserved 

mipil_dsi_mode 

MIPI1 display interface operating mode in uncompressed mode. 
12 peta ioe 1'hO: Video Mode 

1'h1: Command(DataStream) Mode 

mipiO_dsi_mode 

MIPIO display interface operating mode in uncompressed mode. 
Bw Oxe 1'hO: Video Mode 

1'h1: Command(DataStream) Mode 
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| Bit |Attr|Reset Value| Ci@eescription 


mipi_dual_channel_en 
MIPI DSI Double Channel Display Mode. 
FOS: IRS 0X0 1'bO: Disable 

1'b1: Enable 

dp_split_en 

DP Display Split Mode. 
RA lace 1'bO: Disable 

1'b1: Enable 

hdmiedp_split_en 

HDMI/eDP Display Split Mode. 
RW ORE 1'bO: Disable 

1'b1: Enable 


7:6 |RO |0xO_—sireserved 


bt1120_yc_swap 

Swap gray and color component. 
pee A RUSOXS 1'b0: Disable 

1'b1: Enable 

bt1120_uv_swap 

Swap U and V component. 

BOX 1'bO: Disable 
1'b1: Enable 


aw oxo Ye BR 


bt656_yc_swap 
1 Jaws Swap GRAY and COLOR component of BT656. 
bt656_uv_swap 
=] ae Swap U and V component of BT656. 


SYS CTRL DSP _INFACE POL 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value, 


Po Ciescription 
regdone_sel 
Select interface control register regdone sync port: 
: 2'b00: Video output 0 
ree eine 2'b01: Video output 1 
2'b10: Video output 2 
2'b11: Video output 3 


29 |RO_|OxO_sreserved 


regdone_imd_en 

28 Rw lox0 Enable interface control register ( SYS_DSP_INFACE_EN / 
SYS_DSP_INFACE_CTRL / SYS_DSP_INFACE_POL ) update 
immediately. 


27:15|RO_|0x0000 


dp1_den_pol 
Active polarity: 
14. |RW |OxO 1'bO: Positive 
1'b1: Negative 
dp1_vsync_pol 
Active polarity: 
13 RW |0x0 1'b0O: Negative 
1'b1: Positive 
dpi_hsync_pol 
Active polarity: 
12  |RW |0x0 1'bO: Negative 
1'b1: Positive 


41 |RO_ oxo si reserved 
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| Bit [Attr|ResetValue| —Ci@Deescription 
dp0O_den_pol 
Active polarity: 
1'bO: Positive 
1'b1: Negative 
dpO_vsync_pol 
Active polarity: 
1'bO: Negative 
1'b1: Positive 
dp0O_hsync_pol 
Active polarity: 
1'bO: Negative 
1'b1: Positive 


7:4 |RO |0xo_—sireserved 


rgb_clk_pol 
3 RW /|0x0 1'bO: Normal 
1'b1: Invert 


rgb_den_pol 
Active polarity: 
1'bO: Positive 
1'b1: Negative 
rgb_vsync_pol 
Active polarity: 
1'bO: Negative 
1'b1: Positive 
rgb_hsync_pol 
Active polarity: 
1'b0O: Negative 
1'b1: Positive 


SYS CTRL POWER CTRL 
Address: Operational Base + offset (0x0034 


esmart_pu_stable_en 

Enable stable counter between power chains for esmart power up 
flow. 

1'bO: Disable 

1'b1: Enable 

dsc_4k_pu_stable_en 

Enable stable counter between power chains for DSC_4K power 
up flow. 

1'bO: Disable 


1'bi: Enable 


dsc_8k_pu_stable_en 

Enable stable counter between power chains for DSC_8K power 
up flow. 

1'bO: Disable 

1'b1: Enable 


20 |RO |Oxo reserved 


cluster3_pu_stable_en 

Enable stable counter between power chains for Cluster 3 power 
19 RW {0x0 up flow. 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| Ci eescription 


cluster2_pu_stable_en 

Enable stable counter between power chains for Cluster 2 power 
18 RW {0x0 up flow. 

1'bO: Disable 

1'b1: Enable 


cluster1_pu_stable_en 

Enable stable counter between power chains for Cluster 1 power 
17 RW {0x0 up flow. 

1'bO: Disable 

1'b1: Enable 

clusterO_pu_stable_en 

Enable stable counter between power chains for Cluster 0 power 
16 RW {0x0 up flow. 

1'bO: Disable 

1'b1: Enable 

esmart_pd_stable_en 

Enable stable counter between power chains for esmart power 
15 RW /|0x0 down flow. 

1'bO: Disable 

1'b1: Enable 

dsc_4k_pd_stable_en 

Enable stable counter between power chains for DSC_4K power 
14 RW |0x0 down flow. 

1'bO: Disable 

1'b1: Enable 

dsc_8k_pd_stable_en 

Enable stable counter between power chains for DSC_8K power 
13 RW |0x0O down flow. 

1'bO: Disable 
1'b1: Enable 
42 [RO [Oxo si freserved 
rfp 
tebe 


cluster3_pd_stable_en 

Enable stable counter between power chains for Cluster 3 power 
down flow. 

1'bO: Disable 

1'b1: Enable 

cluster2_pd_stable_en 

Enable stable counter between power chains for Cluster 2 power 
down flow. 

1'bO: Disable 

1'b1: Enable 

cluster1_pd_stable_en 

Enable stable counter between power chains for Cluster 1 power 
down flow. 

1'bO: Disable 

1'b1: Enable 

clusterO_pd_stable_en 

Enable stable counter between power chains for Cluster 0 power 
down flow. 

1'bO: Disable 

1'b1: Enable 
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| Bit [Attr|ResetValue| —C(@Deescription 
esmart_pd_en 
Power Control to Esmart1/2/3 Power Domain 
1'bO: Power on (immediate effect) 
1'b1: Power down (set corresponding regdone bit and it will be 
effective on the next frame start) 
dsc_4k_pd_en 
Power Control to DSC 4K Power Domain 
1'bO: Power on (immediate effect) 
1'b1: Power down (immediate effect) 
dsc_8k_pd_en 
Power Control to DSC 8K Power Domain 


cluster3_pd_en 
Power Control to Cluster 3 Power Domain 
1'bO: Power on (immediate effect) 


1'b1: Power down (set corresponding regdone bit and it will be 
effective on the next frame start) 

cluster2_pd_en 

Power Control to Cluster 2 Power Domain 

1'bO: Power on (immediate effect) 

1'b1: Power down (set corresponding regdone bit and it will be 
vaild on the next frame start) 

cluster1_pd_en 

Power Control to Cluster 1 Power Domain 

1'bO: Power on (immediate effect) 

1'b1: Power down (set corresponding regdone bit and it will be 
vaild on the next frame start) 

clusterO_pd_en 

Power Control to whole Cluster Power Domain, include the 
cluster0/1/2/3. 

1'bO: Power on (immediate effect) 

1'b1: Power down (set corresponding regdone bit and it will be 
vaild on the next frame start) 


SYS CTRL VAR FERQ CTRL IMD 
Address: Operational Base + offset (0x0038) 


vp2_almost_full_or_en 
1'bO: Disable 

1'b1: Enable 
vp1_almost_full_or_en 
1'bO: Disable 

1'b1: Enable 
vp0O_almost_full_or_en 
1'bO: Disable 

1'b1: Enable 
vp3_dsp_hold_or_en 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr| Reset Value, 


pw foo fi dsp_hold_or_en 
26 RW {0x0 1'bO: Disable 
1'b1: Enable 
vp1_dsp_hold_or_en 
25 RW {0x0 1'bO: Disable 
1'b1: Enable 
24 RW |0x0 1'bO: Disable 
1'b1: Enable 
23 fw foo fib line_flag_or_en 
23 RW {0x0 1'bO: Disable 
1'b1: Enable 
2 frw foo fi line_flag_or_en 
22 RW {0x0 1'bO: Disable 
1'b1: Enable 
at frw foo line_flag_or_en 
21 RW {0x0 1'bO: Disable 
1'b1: Enable 
zo fw foo fi line_flag_or_en 
20 RW {0x0 1'bO: Disable 
1'b1: Enable 
a ee dma_finish_or_en 
19 RW {0x0 1'bO: Disable 
1'b1: Enable 
rw foo ft dma_finish_or_en 
0x0 1'bO: Disable 
1'b1: Enable 


0 
vp3_almost_full_and_en 
1'bO: Disable 
1'b1: Enable 
vp2_almost_full_and_en 
1'bO: Disable 
1'b1: Enable 
vp1_almost_full_and_en 
1'bO: Disable 
1'b1: Enable 
vp0O_almost_full_and_en 
1'bO: Disable 
1'b1: Enable 
vp3_dsp_hold_and_en 
1'bO: Disable 
1'b1: Enable 
vp2_dsp_hold_and_en 
1'bO: Disable 
1'b1: Enable 
vp1_dsp_hold_and_en 
1'bO: Disable 
1'b1: Enable 
vp0_dsp_hold_and_en 
1'bO: Disable 
1'b1: Enable 
vp3_line_flag_and_en 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr| Reset Value, 


pw fox fie line_flag_and_en 
RW {0x0 1'bO: Disable 
1'b1: Enable 

vp1_line_flag_and_en 
5 RW |0x0 1'bO: Disable 
1'b1: Enable 

4 fw foo fe line_flag_and_en 
4 RW |0x0 1'bO: Disable 
1'b1: Enable 


> frw loo fe dma_finish_and_en 
3 RW |0x0 1'bO: Disable 
1'b1: Enable 
2 fw foo fk dma_finish_and_en 
2 RW |0x0 1'bO: Disable 

1'b1: Enable 


dma_finish_mode 
2'b0OO: Src_or 
1:0 |RW {0x0 2'bO1: Src_and 
2'b10: Src_or && src_and 
2'b1i1: Src_or || src_and 


SYS CTRL MMU RADDR RANGE 
Address: Operational Base + offset (0x003C) 


| Bit _|Attr| Reset Value 


mmu_raddr_range1 

oh: ae pee Min mmu raddress = {mmu_raddr_range1.16'hO} 
mmu_raddr_rangeO 

0000 Min mmu raddress = {mmu_raddr_range0.16'h0O} 


SYS CTRL WB CTRLO 

Address: Operational Base + offset (0x0040) 

| Bit [Attr|ResetValue|  —————C‘Ci scription 
31 [RO [Oxo si freserved 


: wb_uv_id 
oO! Use default Oxe. 


26:23|RO_|OxO_—sireserved 


wb_yrgb_id 
22:19 Use default Oxd. 
18:13|RO_|0x0O [reserved 


wb_oneframe_mode 
RW |0x0 1'bO: Disable 
1'bi: Enable 


7" wb_handshake_mode 
RW |0x0 1'bO: Full handshake 
1'b1i: Half handshake 
140. [RO [Oxo ——sireserved — i —“‘“(C‘C*‘“*‘“‘(!™CCCTTTCd 
pw foo wb_ythrow_mode 
RW |0x0 1'bO: Throw odd line 
1'b1: Throw even line 
pw foo 120" sable 
RW |0x0 1'bO: Disable 
1'b1: Enable 
wb_xpsd_bil_en 
7 RW |0x0 1'bO: Enable scale 
1'b1: Disable scale 


Copyright 2022 © Rockchip Electronics Co., Ltd. 863 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


pw foo wb_rgb2yuv_mode 
RW {0x0 1'b0O: BT601 
1'b1: BT709 
wb_rgb2yuv_en 
5 RW {0x0 1'bO: Disable 
1'b1: Enable 
wb_dither_en 
When wb_fmt is RGB565. 
oo | EN ORE 1'bO: Without dither, RGB888 clip to RGB565 
1'b1: With dither, RGB888 dither to RGB565 


wb_ fmt 
3'b000: ARGB888 
. 3'b001: RGB888 
3:1. |RW |0x0 3'b010: RGB565 
3'b100: YcbCr420 
other: Reserved 


wb_en 
RW {0x0 1'bO: Disable 
1'bi: Enable 


SYS CTRL WB XSPD FACTOR 

Address: Operational Base + offset (0x0044 

| Bit |Attr[ResetValue| ss ——“(i;i‘“C;C™™Ci scription 
31:30[RO [0x0 ——sifreserved — — —“‘“(‘“‘“‘(“(CS*S*S*S*™*™*™*™*™*™C™C™C‘~*C 


39- 16|RW | 0x0000 wb_xpsd_bil_factor 
0x000 


15:10|RO_|0x00___—|reserved 


fifo_thold 
When wb_FIFO_wcnt < FIFO_thold, hold the pre_scan timing. 
FIFO_thold = wb_width * fmt_byte / 16 
RW 3'b000: ARGB888, fmt_byte = 4 
3'b001: RGB888, fmt_byte = 3 
3'b010: RGB565, fmt_byte = 2 
3'b100: YcbCr420, fmt_byte = 1 


SYS CTRL WB YRGB MST 
Address: Operational Base + offset (0x0048) 


| Bit |Attr| Reset Value 


wb_yrgb_mst 
Rw |ox00000000 YRGB mst address. 


SYS CTRL WB CBR MST 
Address: Operational Base + offset (Ox004C) 


| Bit |Attr|ResetValue| ——Cieescription, 
; wb_cbr_mst 
31:0 Rw |ox00000000 CBR metadress, 


SYS CTRL OTP WIN EN IMD 
Address: Operational Base + offset (0x0050) 


otp_en 
1'bO: Disable 
1'b1: Enable 
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SYS CTRL OTP MIRR CTRL IMD 
Address: Operational Base + offset (0x0054 


| Bit |Attr|/ResetValue| Ci eescription 
31:1 |RO_|0x00000000 


dis_otp_function 

Disable otp function step by step. 
BN One step one: Write 32'h20151223 

step two: Write 32'h20180224 


SYS CTRL LUT PORT SEL 
Address: Operational Base + offset (0x0058) 


| Bit |Attr| Reset Value, 


PT escription 

port2_dclk_source_sel 

Select the port 2 dclk source, valid at next frame start after set 
31 RW {0x0 port 2 reg_done. 

1'hO: Select dclk2 

1'hi: Select dclki 

portO_dclk_source_sel 

Select the port O dclk source, valid at next frame start after set 
30 RW {0x0 port 0 reg_done. 

1'hO: Select dclkO 

1'hi: Select dclki 

reserved 


ae reserved 
oxo [breble porta and 

1s ew oo Enable portO and porti pixel stream merge to support the video 
timing Hactive exceed the 4096 pi . (immediate effect 


15:14/RO_ 0x0 [reserved 


gamma_ahb_write_sel 
2'b00: VpO gamma 

13:12}/RW |0x0 2'b01: Vp1 gamma 
2'b10: Vp2 gamma 
2'b11: Vp3 


11:10/RO_|OxO_sireserved 


wb_port_sel 
Select WB display output. 
2'b00: Video outputO 

RW One 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 


bpp_win_sel 
Select 8BPP LUT esmart num. 
: 2'b00: Esmart0O 
TD RW (0x0 2'b01: Esmart1l 
2'b10: Esmart2 
2'b11: Esmart3 
bpp_lut_en 
Enable 8BPP LUT. 
fe ~ RN OXO 1'bO: Disable 
1'b1: Enable 


3:0 |RO [oxo reserved 


SYS CTRL POWER STABLE CTRL 

Address: Operational Base + offset (Ox005C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:12/RO_[0xo0000_—sireserved SY 
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| Bit |Attr| Reset Value, 2 
vop_powerdown_stable_cnt_thresh 

11:8 |RW |0x0 VOP power up stable count thresh. Number of clk_pmu used by 
counter logic. 


7:4 |RO [0x0 reserved 
vop_powerup_stable_cnt_thresh 

3:0 |RW |0x0 VOP power down stable count thresh. Number of clk_pmu used 
by counter logic. 


SYS CTRL STATUSO 
Address: Operational Base + offset (0x0060) 


meee Value| —“—*‘sSCSCSCDScription 
reserved 


dsp_vcnt0O 
aera ee Read the video output0O vertical counter. 


esmart_power_domain_status 

Indicates esmart1/2/3 power domain status 
1'b1: Power down 

1'bO: Power up 

dsc4k_power_domain_status 

Indicates DSC 4K encoder power domain status 
1'b1: Power down 

1'bO: Power up 

dsc8k_power_domain_status 

Indicates DSC 8K encoder power domain status 
1'b1: Power down 

1'bO: Power up 


42 [RO [0x0 —sdreserved 


apo cluster3_power_domain_status 
Indicates cluster 3 power domain status 
11 0x0 tia c 
1'b1: Power down 
1'bO: Power up 
cluster2_power_domain_status 
10 0x0 Indicates cluster 2 power domain status 
1'b1: Power down 
1'bO: Power up 
cluster1_power_domain_status 
0x0 Indicates cluster 1 power domain status 
1'b1: Power down 
1'bO: Power up 
clusterO_power_domain_status 
0x0 Indicates cluster 0 power domain status 
1'b1: Power down 
1'bO: Power up 


7:2 |RO_|Ox0O [reserved 


RW [oxo mmu0_ idle 


MMUO idle status. 
dma_stop_validO 
a AXIO DMA stop status. 


SYS CTRL STATUS1 
Address: Operational Base + offset (0x0064) 


bik, Atte Reset Value /_________Description ______ 
31:29/RO |OxO  —_—sifreserved iw ——<(—s—i—‘“‘“‘<—i—iCO 


dsp_vcnt1 
a 16|Rw |oxoo00 Read the video output1 vertical counter. 
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| Bit |Attr|Reset Value| Ci@eescription 
15:2 |RO_|0x0000 


mmu1_idle 
MMU1 idle status. 
dma_stop_valid1 
SYS CTRL STATUS2 
Address: Operational Base + offset (0x0068) 


Dit \Attr| Reset Value|____________Descrlptlon 
31:29[RO_ [Oxo —sireserved ——“‘“‘“‘“‘“‘(‘(‘(‘;*™SC*zr 


dsp_vcnt2 
ove a lew tine Read the video ee a = vertical counter. 


15:0 |RO |0x0000 reserved eee 


SYS CTRL STATUS3 

Address: Operational Base + offset (Ox006C) 

| Bit [Attr|ResetValue| CC‘ Scriptom — 
31:29[RO_|OxO si freserved 


. dsp_vcnt3 
28:16RW |0x0000 Read the video output2 vertical counter. 
reserved 


[15:0 [RO |[0x0000 reserved 


SYS CTRL LINE FLAGO 
Address: Operational Base + offset (0x0070) 
| Bit [Attr/ResetValue| —Céiescription 
dsp_almost_full_thold 
31:29)RW |0x0 If the number of post full Ib >= dsp_almost_full_thold + 1, 
intr_raw_post_full is asserted. 


dsp_line_flag_num_1 
28:16/RW |0x0000 The display line number when the flag interrupt 1 occur, the 
range is (O~ Se ; 


45:13/RO_|OxO_sireserved 


dsp_line_flag_num_0O 
12:0 |RW |0x0000 The display line number when the flag interrupt occur, the range 
is (O~ DSP_VTOTAL-1). 


SYS _ CTRL LINE FLAG1 

Address: Operational Base + offset (0x0074) 

| Bit_[Attr| Reset Value | 
dsp_almost_full_thold 

31:29)RW |0x0 If the number of post full Ib >= dsp_almost_full_thold + 1, 
intr_raw_post_full is asserted. 


dsp_line_flag_num_1 
28:16/RW |0x0000 The display line number when the flag interrupt 1 occur, the 
range is (0~ DSP_VTOTAL-1). 


15:13|RO_|0x0____—reserved 


reserved 
dsp_line_flag_num_0O 

12:0 |RW |0x0000 The display line number when the flag interrupt occur, the range 
is (O~ DSP_VTOTAL-1). 


SYS CTRL LINE FLAG2 
Address: Operational Base + offset (0x0078) 
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| Bit |Attr|Reset Value| Ci@eescription 


dsp_almost_full_thold 
31:29)RW |0x0 If the number of post full Ib >= dsp_almost_full_thold + 1, 
intr_raw_post_full is asserted. 


dsp_line_flag_num_1 
28:16}RW |0x0000 The display line number when the flag interrupt 1 occur, the 
range is (O~ ee SS ; 


}15:13/RO_|OxO_ [reserved 


dsp_line_flag_num_0O 
12:0 |RW |0x0000 The display line number when the flag interrupt occur, the range 
is (O~ DSP_VTOTAL-1). 


SYS CTRL LINE FLAG3 

Address: Operational Base + offset (0x007C) 

| Bit [Attr/ResetValue| —Céiescription 
dsp_almost_full_thold 

31:29|RW |0x0 If the number of post full Ib >= dsp_almost_full_thold + 1, 
intr_raw_post_full is asserted. 


dsp_line_flag_num_1 
28:16}RW |0x0000 The display line number when the flag interrupt 1 occur, the 
range is (0~ DSP_VTOTAL-1). 


15:13|RO_|0x0___—_—|reserved 


reserved 
dsp_line_flag_num_0O 

12:0 |RW |0x0000 The display line number when the flag interrupt occur, the range 
is (O~ DSP_VTOTAL-1). 


SYS CTRL _INTR_ENO 
Address: Operational Base + offset (0x0080) 


| Bit |Attr|/ResetValue| Ci eescription 


P write_mask 
31:16|RW |ox0000 The write mask bits. 


15:8 |RO_|Ox0O [reserved 


intr_en_mmuO 
1'b1: Enable 

6 [RO |OxO__—_—|reserved 
int_en_wb0O_ finish 


RW |0x0 1'bO: Disable 
1'bi: Enable 


int_en_wb0O_yrgb_fifo_full 
RW |0x0 1'bO: Disable 
1'b1: Enable 
be en_wb0_uv_fifo_full 
RW {0x0 1'bO: Disable 
1'b1: Enable 


intr_en_dma0O_finish 
RW |0x0 1'b0O: Disable 
1'b1: Enable 


intr_en_busO_ error 
RW |0x0 1'bO: Disable 
1'bi: Enable 


jo JRO _|oxo_ si reserved 


SYS CTRL _INTR_CLRO 
Address: Operational Base + offset (0x0084) 
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| Bit |Attr|ResetValue| Ci eescription 


F write_mask 
31:16|RW |ox0000 The write mask bits. 


15:8 |RO |0x0o_ reserved 


intr_clr_mmu0O 
‘ Interrupt clear (Auto clear). 


6 [RO _|ox0_sreserved 


intr_clr_wb_dmaz_finish 
2 WB_DMA finish interrupt clear (Auto clear). 


jo RO _|oxo_ reserved 


SYS CTRL INTR STATUSO 

Address: Operational Base + offset (0x0088) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:8 [RO _|0xo00000__—ifreserved 


intr_status_mmu0O 
Interrupt status of MMUO 


Interrupt status. 

: 
Interrupt status. 
Interrupt status. 


intr_status_dmaz_finish 
DMA finish interrupt status 
intr_status_bus_error 


0x0 Bus error Interrupt clear status. 


RO |oxo_ si reserved 


SYS CTRL _INTR_ RAW_STATUSO 

Address: Operational Base + offset (Ox008C 

| Bit |Attr[ResetValue| ss —“‘SSCéiescription — 

[31:8 [RO |Ox000000__—i[reserved i —“‘“(“(“‘“‘(“(“;‘“SN”*SC(‘$“#RTY’NNCOSCS 
intr_raw_status_mmu0O 

[6 {RO [0x0 _—_—ireserved 


intr_raw_status_wb_dmaz_finish 
F Interrupt raw status. 
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| Bit |Attr|/ResetValue| Ci escription 
jo RO [Oxo freserved 


SYS CTRL _INTR_EN1 
Address: Operational Base + offset (0x0090) 


| Bit |Attr| Reset Value 


; write_mask 
31:16|RW |oxo000 The write mask bits. 


15:8 [RO |OxoO.——sireserved ——“‘“(C‘“*s‘“‘(C;*SC*d 
intr_en_mmul 
RW |0x0 1'bO: Disable 
1'b1: Enable 


6:3 |RO_|OxO reserved 


intr_en_dma1i_finish 
RW |0x0 1'b0O: Disable 
1'b1: Enable 


2 
intr_en_bus1_ error 
1 RW |0x0 1'b0O: Disable 
1'bi: Enable 
lo [RO [oxo [reserved 


SYS CTRL _INTR_ CLR SYS1i 
Address: Operational Base + offset (0x0094) 


| Bit |Attr|ResetValue|  —— s——“‘;‘“CW:Céi eScription=—— (“Cid 
: write_mask 

31:16|RW |ox0000 The write mask bits. 

[15:8 [RO |OxOO.——sireserved — eC ( —“‘“(‘“(“(“(‘(CS:S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C™C™C™C~C~C~sdC 
intr_clr_mmul 

f Interrupt clear (Auto clear). 

6:3 [RO [0x0 ——sireserved — eC“ —“‘“‘“(“(“(##‘“#“#‘NNNNN’NNYNN’NN’ LL 
intr_clr_dma_finish 

2 DMA finish interrupt clear (Auto clear). 
intr_clr_bus_ error 

: Bus error Interrupt clear (Auto clear). 

lO = [RO [0x0 —C‘isresserved ee — —“‘“‘“‘“‘“‘“(C*S*S™SCOC*C*C*C*~*~C~C~C~C~C~C~C~CS 


SYS CTRL INTR STATUS1 
Address: Operational Base + offset (0x0098) 
| Bit [Attr|ResetValue| ————C‘iScription = 
[31:8 [RO _|0xo00000__—ifreserved 
intr_status_mmul 
0 
DMA finish interrupt status. 
rw joxo intr_status_bus_error 
Bus error Interrupt status. 
lO [RO_|OxO. sd freserved 


SYS CTRL _INTR_ RAW_STATUS1 
Address: Operational Base + offset (Ox009C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


intr_raw_status_mmu1 
Interrupt raw_status. 
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| Bit |Attr/ResetValue| Ci ecription 
a a 


Rw loxo intr_raw_status_dma_finish 
DMA finish interrupt raw_status. 


intr_raw_status_bus_error 
Bus error oe raw_status. 
athe reserved t—<“SOCOOCOCOCOCOCOCSC‘C‘“C(‘“‘(‘(‘(‘(‘(‘(‘<‘;‘sé*dr 


SYS CTRL PORTO INTR_EN 
Address: Operational Base + offset (OxO0A0) 


| Bit |Attr|/ResetValue| Ci eescription 


; write_mask 
31:16|RW |ox0000 The write mask bits. 


i5_ |RO_|OxO_ reserved 


pw foo intr_en_reserved_core3 
RW |0x0 1'bO: Disable 
1'b1: Enable 

3 fw foo intr_en_ reserved _core2 
13 RW |0x0 1'bO: Disable 
1'b1: Enable 

pw foo intr_en_ reserved corel 
RW |0x0 1'bO: Disable 
1'b1: Enable 


]41:10/RO_|OxO_ [reserved 


—— intr_en_post_full 
RW {0x0 1'bO: Disable 
1'b1: Enable 
is [RO [oxo [reserved 
intr_en_vfp 


RW {0x0 1'bO: Disable 
1'bi: Enable 


6 fw fot en_dsp_hold_valid 
RW {0x0 1'bO: Disable 
1'b1: Enable 
intr_en_fs_ field 


0x0 1'bO: Disable 
1'bi: Enable 


hk te en_post_buf_empty 
1'bO: Disable 
1'b1: Enable 
a intr_en_line_flag1 
0x0 1'bO: Disable 
1'b1: Enable 


intr_en_line_flagO 
0x0 1'bO: Disable 
1'b1: Enable 
RO |OxO —_—ifreserved 
intr_en_fs 
RW |0x0 1'bO: Disable 
1'b1: Enable 


SYS CTRL PORTO INTR CLR 
Address: Operational Base + offset (0x00A4) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_mask 
sia 16|Rw |oxooo0 Tease write mask bits. 


a5 [RO [ox0 reserved 
ui 
3 _|pw [ow [Resenvadcore? erupt clear (Auto de). 
p2_faw fovo serv coret trap ear (auto dear, 
fi1:10[RO_ [Oxo reserved s—CsidCY 


intr_clr_post_full 
Post buffer almost full ee 7 clear (Auto clear). 


[RO [oxd reserved 


6 rw foxo eisplayMakdvalinterupe dear (Auto ear). 
o_|pw Joo _[ame'star interrupt clear (Auto clean, 


SYS CTRL PORTO INTR STATUS 
Address: Operational Base + offset (Ox00A8) 


| Bit |Attr/ResetValue| Ci eescription 
aaa 


Rw loxo intr_status_reserved_core3 
Reserved core3 interrupt status. 
intr_status_reserved_core2 

Bf Reserved core2 interrupt status. 
intr_status_reserved_corel 

Reserved corel ee status. 

fi1:10/RO_|oxo_s [reserved 


intr_status_post_full 
en buffer almost full interrupt status. 


Is [RO [oxo reserved 

7 
ee RO eecman cpt | 
I aaa eee 
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| Bit |Attr| Reset Value, 


intr_status_line_flagO 
Line flag O Interrupt status. 


|d_||RO_|Oxo_sreserved 
intr_status_fs 
jo [aw foxo Frame start interrupt status. 


SYS CTRL PORTO INTR RAW STATUS 
Address: Operational Base + offset (OxOOAC) 


| Bit |Attr/ResetValue| Ci eescription 
ra ol ea 


Rw loxo intr_raw_reserved_core3 

Reserved core3 interrupt raw status. 
intr_raw_reserved_core2 

ae Reserved core2 interrupt raw status. 
intr_raw_reserved_core1l 

eis] Reserved corel a =§=<——= raw status. 

f11:10/RO [0x0 reserved 
intr_raw_status_post_full 

ee | Post buffer almost full interrupt raw status. 

a 7 
intr_raw_status_vfp 

Display VFP interrupt raw status. 

intr_raw_status_dsp_hold_valid 

a Display hold valid interrupt raw status. 
intr_raw_status_fs_field 

Field start interrupt craw status. 
intr_raw_status_post_buf_empty 

Post buffer empty interrupt raw status. 
intr_raw_status_line_flag1 

3 rw foxo Line flag 1 Interrupt raw status. 
intr_raw_status_line_flagO 

2 rw foo Line a 0 Interrupt raw status. 

fd [RO [0x0 sreserved 
intr_raw_status_fs 

jo |rw oxo Frame start interrupt raw status. 

SYS _ CTRL PORT1 INTR_EN 

Address: Operational Base + offset (OxO0OBO) 


| Bit |Attr|/ResetValue| Ci eescription 


: write_mask 
31:16|RW |ox0000 The write mask bits. 


}15:10/RO_|Ox0O_ [reserved 


intr_en_post_full 
RW |0x0 1'bO: Disable 
1'b1: Enable 


8 [RO _|OxO__—_—i| reserved 
intr_en_vfp 
RW {0x0 1'bO: Disable 
1'b1: Enable 


intr_en_dsp_hold_valid 
RW {0x0 1'bO: Disable 
1'b1: Enable 
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| Bit |Attr| Reset Value, 


pw foo intr_en_fs_field 
RW |0x0 1'bO: Disable 
1'b1: Enable 
intr_en_post_buf_empty 
4 RW |0x0 1'bO: Disable 
1'b1: Enable 


5 fw foo intr_en_line_flag1 
3 RW |0x0 1'bO: Disable 
1'b1: Enable 
2 fw foo intr_en_line_flagO 
2 RW |0x0 1'bO: Disable 
1'b1: Enable 
(1 [RO [0x0 —__—reserved 
RW |0x0 1'bO: Disable 
1'b1: Enable 


SYS CTRL PORTi INTR CLR 
Address: Operational Base + offset (0x00B4) 


| Bit |Attr|/Reset Value| Ci eescription 


. write_mask 
ok: ey SS Fe write mask bits. 


}15:10/RO_|Ox0O_ [reserved 


intr_clr_post_full 
Post buffer almost full eee ed clear (Auto clear). 


Ere reserved 4 | 


intr_clr_vfp 
Display VFP interrupt clear (Auto clear). 
intr_clr_dsp_hold_valid 
oa Display hold valid interrupt clear (Auto clear). 
intr_clr_fs_field 
Field start interrupt clear (Auto clear). 
Rw loxo intr_clr_post_buf. empty 
Post buffer empty interrupt clear (Auto clear). 
intr_clr_line_flag1 
ao Line flag 1 Interrupt clear (Auto clear). 
intr_clr_line_flagO 
Line ee 0 Interrupt clear (Auto clear). 


ee — reserved i‘“‘“(S™S™SC™*™*™*™*™;™;™;™O™;C™C™C™CSY 


intr_clr_fs 
jo |rw oxo Frame start interrupt clear (Auto clear). 


SYS CTRL PORT1i INTR_ STATUS 

Address: Operational Base + offset (Ox00B8) 

| Bit [Attr|ResetValue|  ————ié‘i@Scritiom 
[31:10/RO_[0x000000_—i|reserved 


intr_status_post_full 
Post buffer almost full interrupt status. 


<4 reserved 
intr_status_vfp 
Display VFP interrupt status. 
intr_status_dsp_hold_valid 
= Display hold valid interrupt status. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 874 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value | : 
5 ee ae status. 
es ROO = Ieee rede 


intr_status_line_flagO 
2 |rw foxo Line eee 0 Interrupt status. 
|d_ |RO_|OxO_ reserved 


intr_status_fs 
jo aw joxo | Frame start interrupt status. 


SYS CTRL PORT1 INTR RAW STATUS 
Address: Operational Base + offset (OxOOBC 


| Bit |Attr|/Reset Value| Ci escription 
31:10|RO_|0x000000 


intr_raw_status_post_full 
9 |rw foo Post buffer almost full interrupt raw status. 
ae 
intr_raw_status_vfp 
Display VFP interrupt raw status. 
intr_raw_status_dsp_hold_valid 
= Display hold valid interrupt raw status. 
intr_raw_status_fs_field 
Field start interrupt craw status. 
intr_raw_status_post_buf_empty 
Post buffer empty interrupt raw status. 
intr_raw_status_line_flag1 
Line flag 1 Interrupt raw status. 
intr_raw_status_line_flagO 
Line flag O Interrupt raw status. 
fa [RO _|oxo.sfreserved 
intr_raw_status_fs 
lo rw foxo Frame start interrupt raw status. 
SYS CTRL PORT2 INTR EN 
Address: Operational Base + offset (Ox00CO) 


| Bit |Attr| Reset Value 


31:16|RW | 0x0000 write_mask 


The write mask bits. 


}15:10/RO_|Ox0O_ [reserved 


intr_en_post_full 
RW {0x0 1'bO: Disable 
1'b1: Enable 


ig |RO_|0x0____reserved 


intr_en_vfp 
RW |0x0 1'bO: Disable 
1'b1: Enable 


be en_dsp_hold_valid 
RW {0x0 1'bO: Disable 
1'b1: Enable 
5 fw foo intr_en_fs_field 
5 RW |0x0 1'bO: Disable 
1'b1: Enable 
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| Bit |Attr| Reset Value, 


pw fox |r en_post_buf_empty 
RW {0x0 1'bO: Disable 
1'b1: Enable 
intr_en_line_flag1 
3 RW |0x0 1'bO: Disable 
1'b1: Enable 


pw foo intr_en_line_flagO 

RW {0x0 1'bO: Disable 

1'b1: Enable 

1 [RO_|OxO_—C=dreserved —Ci‘“‘“‘“‘“‘éC*r 


intr_en_fs 
RW |0x0 1'bO: Disable 
1'bi: Enable 


SYS CTRL PORT2 INTR CLR 
Address: Operational Base + offset (Ox00C4 


| Bit_|Attr| Reset Value 


: write_mask 
31:16|RW |0x0000 The write mask bits. 
reserved —C—‘“‘“‘“‘“;éOC*d 


115:10/RO_|0x00____—[reserved 


intr_clr_post_full 
9 frw foxo Post buffer almost full a <4 clear (Auto clear). 


Ete reserved 


fw po espa iO gaeaa 
p_|pw foo [imeag tinteruot clear (auto ear). 
2 |w foxo onetag 6 Taterupe clear (auto esr). 


1 [RO [oxo sireserved 
intr_clr_fs 
jo frw oxo Frame start interrupt clear (Auto clear). 


SYS CTRL PORT2 INTR STATUS 

Address: Operational Base + offset (Ox00C8 

| Bit |Attr[ResetValue| =< —“‘;i‘“C;™*CiS escrito 

[31:10/[RO_|0x000000__—ifreserved eC“ s—“‘“‘“(C(C:s*s*s*sS:*S:™CS~CCCCCCC—C—C~SCY 
intr_status_post_full 

[rw |oxo Past burfersimost fullinterrupt status, =| 

ae a reserved 


intr_status_vfp 
Display VFP interrupt status. 


intr_status_dsp_hold_valid 

a Display hold valid interrupt status. 
intr_status_fs_field 

Field start interrupt status. 
intr_status_post_buf_empty 

Post buffer empty interrupt status. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 876 


RK3588 TRM-Part2 


| Bit |Attr] Reset Value 
intr_status_line_flag1 

2 Line flag 1 interrupt status. 
intr_status_line_flagO 

Line flag O Interrupt status. 


|d_|RO_|OxO_ reserved 
intr_status_fs 
jo aw joxo Frame start interrupt status. 


SYS CTRL PORT2 INTR RAW STATUS 
Address: Operational Base + offset (OxOO0CC 


| Bit |Attr|ResetValue| —s—s/s———C—C—C‘iecription = 
31:10|RO_|0x000000 


intr_raw_status_post_full 
Post buffer almost full interrupt raw status. 

igs [RO _|oxo.sfreserved 
intr_raw_status_vfp 

: Display VFP interrupt raw status. 
intr_raw_status_dsp_hold_valid 

6 |rw oxo Display hold valid interrupt raw status. 
intr_raw_status_fs_field 

Field start interrupt craw status. 
intr_raw_status_post_buf_empty 

Post buffer empty interrupt raw status. 
intr_raw_status_line_flag1 

Line flag 1 Interrupt raw status. 
intr_raw_status_line_flagO 

Line flag O Interrupt raw status. 

a [RO _|oxo.sfreserved 
intr_raw_status_fs 

lo rw foxo Frame start interrupt raw status. 

SYS CTRL PORT3_ INTR EN 

Address: Operational Base + offset (OxO0DO) 


| Bit |Attr| Reset Value 


; write_mask 
31:16|RW |oxo000 The write mask bits. 


}15:10/RO_|Ox0O_ [reserved 


intr_en_post_full 
RW |0x0 1'bO: Disable 
1'b1: Enable 


8 |RO_|OxO_sreserved 


intr_en_vfp 
7 RW |0x0 1'bO: Disable 
1'b1: Enable 


6 fw foo en_dsp_hold_valid 
RW {0x0 1'bO: Disable 
1'b1: Enable 
5 fw foo intr_en_fs_field 
5 RW |0x0 1'bO: Disable 
1'b1: Enable 
a few foo en_post_buf_empty 
4 RW |0x0 1'bO: Disable 
1'b1i: Enable 
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| Bit |Attr| Reset Value, 


intr_en_line_flag1 
RW {0x0 1'bO: Disable 
1'b1: Enable 


intr_en_line_flagO 
2 RW |0x0 1'bO: Disable 
1'b1: Enable 


i |RO_|oxo [reserved 


intr_en_fs 
RW |0x0 1'bO: Disable 
1'bi: Enable 


SYS CTRL PORT3 INTR CLR 
Address: Operational Base + offset (Ox00D4) 


| Bit |Attr| Reset Value 


F write_mask 
31:16|RW |oxo000 The write mask bits. 


}15:10/RO_|Ox0O_ [reserved 


intr_clr_post_full 
Page ee <= buffer almost full interrupt clear (Auto clear). 


a reserved 


kw foo eer i pmoaag 
5 [rw fox Reldstatinterupt clear (Auto dear, 
a Haves tes pt clear (Auto clear). 

dearer Taek clear (Auto clear). 


fa [RO_|oxo.sfreserved 
intr_clr_fs 
lo rw foxo Frame start interrupt clear (Auto clear). 


SYS CTRL PORT3 INTR STATUS 

Address: Operational Base + offset (Ox00D8) 

| Bit [Attr/ResetValue| —Céescription 

[31:10/[RO_|0x000000__—i|reserved 
intr_status_post_full 

a — a4 reserved 


intr_status_vfp 
Display VFP interrupt status. 


fw poe ea 
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| Bit |Attr| Reset Value, 


intr_status_line_flagO 
: Line flag O Interrupt status. 


a [RO [oxo reserved 
intr_status_fs 
jo rw oxo Frame start interrupt status. 
SYS CTRL PORT3_INTR RAW STATUS 
Address: Operational Base + offset (OxOODC) 
| Bit |Attr| Reset Value 
31:10[RO [0x000000 
intr_raw_status_post_full 
Post buffer almost full interrupt raw status. 
8 [RO [oxo reserved 
intr_raw_status_vfp 
g Rw foxo Display VFP interrupt raw status. 
intr_raw_status_dsp_hold_valid 
RW Display hold valid interrupt raw status. 
intr_raw_status_fs_field 
Field start interrupt craw status. 


0x0 

A 0x0 intr_raw_status_post_buf_empty 
Post buffer empty interrupt raw status. 

3 0x0 intr_raw_status_line_flag1 
Line flag 1 Interrupt raw status. 
intr_raw_status_line_flagO 

Line flag O Interrupt raw status. 

a4 [RO |oxo reserved 
intr_raw_status_fs 

jo |rw oxo Frame start interrupt raw status 

SYS CTRL _AFBCD INTR_ENO 

Address: Operational Base + offset (OxO0OEO 


0x0000000 


intr_en_afbcd3_cfg_done 
3 RW /|0x0 1'bO: Disable 
1'b1: Enable 


intr_en_afbcd2_cfg_done 
2 RW |0x0 1'bO: Disable 
1'b1: Enable 


intr_en_afbcdi_cfg_done 
1'bO: Disable 
1'b1: Enable 
intr_en_afbcdO_cfg_done 
1'bO: Disable 
1'b1: Enable 


SYS CTRL _AFBCD INTR_CLRO 
Address: Operational Base + offset (Ox00E4) 


reserved 


intr_clr_afbcd3_cfg_done 
Interrupt clear (Auto clear 


> intr_clr_afbcd2_cfg_done 
Interrupt clear (Auto clear). 
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| Bit |Attr|ResetValue| Ci@eescription 


intr_clr_afbcd1_cfg_done 
: Interrupt clear (Auto clear). 


intr_clr_afbcdO_cfg_done 
jo rw oxo Interrupt clear (Auto clear). 
SYS CTRL AFBCD INTR STATUSO 

Address: Operational Base + offset (OxO0E8 


| Bit |Attr|ResetValue| sss CC‘ escription = 
31:4 |RO_|0x0000000 


int_status_afbcd3_cfg_done 

int_status_afbcd2_cfg_done 

int_status_afbcd1_cfg_done 

int_status_afbcdO_cfg_done 
eo frwfoo imemuptsiows 
SYS CTRL AFBCD INTR RAW STATUSO 
Address: Operational Base + offset (OxOOEC) 


| Bit |Attr/ResetValue| Ci eescription 
[31:4 [RO_|0x0000000 


Jew foo inteustram status ne 


SYS CTRL AFBCD INTR EN1i 
Address: Operational Base + offset (OxOOFO) 


| Bit |Attr| Reset Value 


; write_mask 
31:16|RW |ox0000 The write mask bits. 
[15:8 [RO [0x00 ——sireserved ee s—“(‘“‘“‘“‘“‘(‘(‘(‘(s;é‘és*r 


int_en_afbcd3_hreg_axi_rresp 
RW |0x0 1'bO: Disable 
1'b1: Enable 


7 
int_en_afbcd3_hreg_dec_resp 
RW {0x0 1'bO: Disable 
1'b1: Enable 


5 fw foo int_en_afbcd2_hreg_axi_rresp 
5 RW |0x0 1'bO: Disable 
1'b1: Enable 
int_en_afbcd2_hreg_dec_resp 
4 RW |0x0O 1'bO: Disable 
1'b1: Enable 
p frw foo int_en_afbcd1_hreg_axi_rresp 
3 RW /|0x0 1'bO: Disable 
1'b1: Enable 
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| Bit |Attr[ResetValue| —— ——C—t—“C*~—C‘~Ci scription 
int_en_afbcd1_hreg_dec_resp 

2 RW /0x0 1'bO: Disable 
1'b1: Enable 


int_en_afbcdO_hreg_axi_rresp 
1 RW /|0x0 1'bO: Disable 
1'b1: Enable 

p frw foo int_en_afbcdO_hreg_dec_resp 
RW |0x0 1'bO: Disable 
1'b1: Enable 


SYS CTRL AFBCD INTR CLR1 
Address: Operational Base + offset (OxO0F4 


| Bit_|Attr| Reset Value 


31:16]RW | 0x0000 write_mask 


The write mask bits. 


15:8 |RO [0x00 reserved 
int_clr_afbcd3_hreg_axi_rresp 
q Interrupt clear (Auto clear). 
int_clr_afbcd3_hreg_dec_resp 
6 rw foxo Interrupt clear (Auto clear). 
int_clr_afbcd2_hreg_axi_rresp 
Interrupt clear (Auto clear). 
int_clr_afbcd2_hreg_dec_resp 
Interrupt clear (Auto clear). 
int_clr_afbcdi_hreg_axi_rresp 
Interrupt clear (Auto clear). 
int_clr_afbcd1_hreg_dec_resp 
Interrupt clear (Auto clear). 
int_clr_afbcdO_hreg_axi_rresp 
Interrupt clear (Auto clear). 
int_clr_afbcdO_hreg_dec_resp 
lo rw foxo Interrupt clear (Auto clear). 
SYS CTRL AFBCD INTR STATUS1 
Address: Operational Base + offset (OxOOF8) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 |RO_|0x000000 


int_status_afbcd3_hreg_axi_rresp 
int_status_afbcd3_hreg_dec_resp 
int_status_afbcd2_hreg_axi_rresp 
Interrupt status. 


Interrupt status. 
Interrupt status. 
a 
Interrupt status. 
Interrupt status. 
int_status_afbcdO_hreg_dec_resp 
Interrupt status. 
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SYS CTRL AFBCD INTR RAW STATUS1 
Address: Operational Base + offset (OxOOFC 


[ResetValue| Ciecription 
0x000000 


int_raw_status_afbcd3_hreg_axi_rresp 
Rw loxo int_raw_status_afbcd3_hreg_dec_resp 

Interrupt raw status. 

int_raw_status_afbcd2_hreg_axi_rresp 
Interrupt raw status. 


int_raw_status_afbcd2_hreg_dec_resp 
W {0x0 
Interrupt raw status 
int_raw_status_afbcd1_hreg_axi_rresp 
RNY Interrupt raw status 
> Rw |oxo int_raw_status_afbcd1_hreg_dec_resp 
Interrupt raw status. 
int_raw_status_afbcdO_hreg_axi_rresp 
rw loxo int_raw_status_afbcdO_hreg_dec_resp 
Interrupt raw status. 


SYS CTRL SEC DRM CTRL 
Address: Operational Base + offset (0x0100) 


| Bit [Attr/ResetValue| Ci escription 
31:24[RO_|oxoo. reserved 

sec_axi1_rid3_prot_en 

1'bO: Disable 

1'b1: Enable 

sec_axil_rid2_prot_en 

1'b0O: Disable 

1'b1: Enable 

sec_axil_rid1_prot_en 

1'b0O: Disable 

1'b1: Enable 

sec_axi1_ridO_prot_en 

1'bO: Disable 

1'b1: Enable 

sec_axi0_rid3_prot_en 

1'bO: Disable 


1'b1: Enable 
sec_axi0O_rid2_prot_en 
1'bO: Disable 
1'b1: Enable 
sec_axi0_rid1_prot_en 
1'bO: Disable 
1'b1: Enable 


sec_axi0_ridO_prot_en 
1'bO: Disable 

1'b1: Enable 
sec_esmart3_en 

1'bO: Disable 

1'b1: Enable 
sec_esmart2_en 

1'bO: Disable 

1'b1: Enable 
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| Bit |Attr| Reset Value, 


sec_esmartl_en 


RW |0x0 1'bO: Disable 
1'bi: Enable 


sec_esmartO_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 
sec_cluster3_en 
11 RW |0x0 1'b0O: Disable 
1'b1: Enable 
sec_cluster2_en 
10 RW |0x0 1'bO: Disable 
1'b1: Enable 
sec_cluster1_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 
sec_clusterO_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


7:6 |RO |OxO [reserved 


sec_rid_lock_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 
sec_wb_dis 
4 RW |0x0 1'bO: Disable 
1'b1: Enable 
sec_inface_mux_en 
3 RW |0x0 1'bO: Disable 
1'b1: Enable 
sec_port_mux_en 
2 RW |0x0 1'bO: Disable 
1'b1: Enable 
sec_layer_sel_en 
1 RW |0x0 1'bO: Disable 
1'b1: Enable 
sec_drm_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


SYS CTRL SEC DRM LAYER SEL 
Address: Operational Base + offset (0x0104) 

| Bit [Attr|ResetValue| CC‘ cription = 
31 [RO [Oxo 


sec_layer7_sel 
layer7 select port. 
3'b000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
30728 RW |0x0 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


27 |RO_ |oxo_ si freserved 
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| Bit |Attr|ResetValue| Cieescription 


sec_layer6_sel 
layer6 select port. 
3'bO00: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
20 Aa RW OX 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


23 |RO_|OxO_ reserved 


sec_layer5_sel 
layer5 select port. 
3'bO000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
Ze OR 10X08 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


1u9_ |RO_|oxo_ ss freserved 


sec_layer4_sel 
layer4 select port. 
3'b000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
HO 20 RYE Exe 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


i5_ |RO_|Oxo_ ss reserved 


sec_layer3_sel 
layer3 select port. 
3'b000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
dete BW: 0x0 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


di |RO_|oxo_ reserved 


sec_layer2_sel 
layer2 select port. 
3'b000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
TORE RYE (UXO 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


7 |RO_|oxo_ si reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


sec_layer1_sel 
layeri1 select port. 
3'b000: ClusterO 
3'b001: Cluster1 
. 3'b010: Esmart0O 
Ob. ROR 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


3. [RO |Oxo.—Csdreserved ————“‘“‘“‘“(;C*d 
sec_layerO_sel 
layerO select port. 
3'b000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


SYS CTRL SEC DRM PORT MUX 

Address: Operational Base + offset (0x0108) 

| Bit [Attr/ResetValue| Ci escription 
sec_esmart3_sel_port 
2'b00: Video outputO 
2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
sec_esmart2_sel_port 
2'b00: Video outputO 
2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
sec_esmart1_sel_port 
2'b00: Video outputO 
2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
sec_esmartO_sel_port 
2'b00: Video outputO 
2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
sec_cluster3_sel_port 
2'b00: Video outputO 
2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
sec_cluster2_sel_port 
2'b00: Video outputO 
2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
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| Bit |Attr|ResetValue| Ci@eescription 


sec_clusteri_sel_port 
2'b00: Video outputO 
19:18)/RW |0x0 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
sec_clusterO_sel_port 
2'b00: Video outputO 
17:16;/RW |0x0 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 


sec_port3_mux 
port3 output mux is selected according to the layer number. Note 
that port3_mux >= port2_mux. 
4'bO000: 1 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'bO001: 2 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0010: 3 - portO_layer_number - port1_layer_number- 
port2_layer_number 

15:12;RW |0x0 4'b0011: 4 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0100: 5 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0101: 6 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0110: 7 - portO_layer_number - port1_layer_number- 


port2_layer_number 
4'b0111: 8 - portO_layer_number - port1_layer_number- 
port2_layer_number 


sec_port2_mux 
port2 output mux is selected according to the layer number. Note 
that port2_mux >= portl_mux. 
4'b0000: 1 - portO_layer_number - port1_layer_number 
4'b0001: 2 - portO_layer_number - port1i_layer_number 

11:8 IRw loxo 4'b0010: 3 - portO_layer_number - port1i_layer_number 

, 4'b0011: 4 - portO_layer_number - port1_layer_number 

4'b0100: 5 - portO_layer_number - port1_layer_number 


4'b0101: 6 - portO_layer_number - port1_layer_number 
4'b0110: 7 - portO_layer_number - port1i_layer_number 
4'b0111: 8 - portO_layer_number - porti_layer_number 
4'b1xxx: 0 


sec_portl_mux 
port1 output mux is selected according to the layer number. Note 
that portl1_mux >= portO_mux. 
4'b0000: 1 - portO_layer_number 
4'b0001: 2 - portO_layer_number 
: 4'b0010: 3 - portO_layer_number 
Wa RN Ox 4'b0011: 4 - portO_layer_number 
4'b0100: 5 - portO_layer_number 
4'b0101: 6 - portO_layer_number 
4'b0110: 7 - portO_layer_number 
4'b0111: 8 - portO_layer_number 
4'b1xxx: 0 
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| Bit |Attr[ResetValue| ss ——C—“‘;‘“C;C‘~éi scription 
sec_portO_mux 
portO output mux is selected according to the layer number. 
4'bOOO0: 1 layer 
4'b0001: 2 layers 
4'b0010: 3 layers 


4'b0011: 4 layers 
4'b0100: 5 layers 
4'b0101: 6 layers 
4'b0110: 7 layers 
4'b0111: 8 layers 
4'b1000: O layers 


SYS CTRL SEC DRM INFACE MUX 

Address: Operational Base + offset (0x010C) 

| Bit [Attr|ResetValue| = —Ci‘iScription 
31:22|[RO_|Ox000_ reserved 


sec_mipii_port_sel 

Select MIPI1 interface video source: 

1'bO: Video output2 

1'b1: Video output3 

sec_mipiO_port_sel 
20 RW 
19: o 
rie 
15:14;RW 
2'b01: Video output1 
2'b1x: Video output2 
sec_dp0O_port_sel 
Select DPO interface video source: 
13:12)/RW |0Ox0 2'b00: Video outputO 
2'b01: Video output1 
2'b1x: Video output2 


po iS MIPIO interface video source: 
1'bO: Video output2 
1'b1: Video output3 
sec_hdmiedpi1_port_sel 
Enable HDMI/eDP Combo 1 display interface. 
0x0 2'b00: Disable 
2'b01: EDP mode 

Others: HDMI mode 

sec_hdmiedpiO_port_sel 

Enable HDMI/eDP Combo 0 display interface. 

0x0 

fii [RO [Oxo si freserved 

sec_rgb_mode 

Enable parallel display interface. 

3'b000: Disable 

3'b010: BT656 
3'b011: BT1120 
3'b100: Debug mode(RGB454) 
sec_mipil_mode_en 
Enable MIPI1 display interface. 
7 “UR Ox 1'b0: Disable 
1'b1: Enable 
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2'bOO: Disable 

2'b01: EDP mode 

Others: HDMI mode 
sec_dp1_port_sel 

Select DP1 interface video source: 
2'b00: Video outputO 


10:8 |RW {0x0 
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| Bit |Attr[ResetValue| —— —Ci‘“‘;C‘Ci escrito 
sec_mipiO_mode_en 
Enable MIPIO display interface. 
1'bO: Disable 
1'b1: Enable 


sec_hdmiedp1_mode 

Enable HDMI/eDP Combo 1 display interface. 
2'b00: Disable 

2'b01: EDP mode 

Others: HDMI mode 

sec_hdmiedpO_mode 


Enable HDMI/eDP Combo 0 display interface. 
2'b00: Disable 

2'b01: EDP mode 

Others: HDMI mode 
sec_dp1_mode_en 

Enable DP1 display interface. 
1'bO: Disable 

1'b1: Enable 
sec_dpO_mode_en 

Enable DPO display interface. 
1'bO: Disable 

1'b1: Enable 


SYS CTRL SEC _AXI RID PROT 
Address: Operational Base + offset (0x0110) 


sec_axii_rid3_prot 
secure axi read id. 


sec_axii_rid1_prot 
secure axi read id. 


sec_axi1_ridO_prot 
a re axi read id. 
sec_axiO_rid3_prot 
sec_axiO_rid2_prot 
secure axi read id. 


sec_axiO_ridi_prot 
secure axi read id. 


7.5.3.2 DSC_SYS_CTRL 

DSC SYS CTRL DSC 8K SYS CTRL 

Address: Operational Base + offset (0x0000) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:19[RO_|0xo000_ reserved 


dsc_halt_en 
18 RW |0x0 Enable DSC output timing operating in bypass mode. Only used 
for MIPI DSI command mode. 
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| Bit |Attr|ResetValue| Ci@eescription 


0 


dsc_scan_en 

Enable DSC output timing operating in scan timing mode, which 
controlled by 
DSC_8K_HTOTAL_HS_END/DSC_8K_HACT_ST_END/DSC_8K_VT 
OTAL_HS_END/DSC_8K_VACT_ST_END/ registers. 
dsc_init_dly_mode 

Configures DSC output delay mode: 

1'b0: Delay number manual mode 

1'b1: Delay number auto mode 

dsc_txp_clk_div 

Configures DSC txp_clk clock divider. The txp_clk drives DSC 
input pixel interface. 

2'bOO: txp_clk = dclk N 

2'bO1: txp_clk = dclk N / 2 

2'b10: txp_clk = dclk N/ 4 

N is determined by dsc_port_sel. 

dsc_cds_clk_div 

Configures DSC cds_clk clock divider. The cds_clk drives DSC 
output compressed data stream interface. 

2'bO0O: cds_clk = txp_clk 

2'b0O1: cds_clk = txp_clk / 2 

2'b10: cds_clk = txp_clk / 4 

dsc_pxl_clk_div 

Configures DSC pxl_clk clock divider. The pxl_clk drives DSC 
slice's data path operations. 

1'bO: pxl_clk = txp_clk 

1'b1: pxl_clk = txp_clk / 2 

dsc_pixel_num 

Configures DSC input pixel number per cycle. The number of 
slices per lines must be more than or equal to the number of 
pixels per clock fed at the DSC encoder pixel input interface. 
2'bO0: 1 Pixels/cycle 

2'b0O1: 2 Pixels/cycle 

Others: 4 Pixels/cycle 

dsc_inface_mode 

Configures DSC output compressed data stream interface mode 
2'b00: Disable 

2'b01: HDMIO 

2'b10: MIPIO Command(DataStream) Mode 

2'bi1: MIPIO Video Mode 

dsc_man_mode 

Enable DSC pixel source selection manual mode. The default pixel 
source come from MIPI interface 0 or HDMI interface 0. 
dsc_port_sel 

Configures the DSC pixel stream and pixel clock source. 
2'bOO: PortO 

2'bO1: Port1 

2'b10: Port2 

2'b11: Port3 


DSC SYS CTRL DSC 8K_ RST 
Address: Operational Base + offset (0x0004) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 889 


RK3588 TRM-Part2 


Bit. |Attr| Reset Value|_____________Deseription __ 
[31:17/RO_|0x0000 


dsc_flush 
DSC datapath flush control. 
Flush control input is to be asserted to recover from an error 

RW {0x0 condition and subsequently to bring DSC encoder to its initial 
state. Active level of this input is dependent on the state of Flush 
Active Level control bit (FLAL - bit 4 in DSC encoder register 
DSC_CTRLO). 


2 0x0000 
dsc_soft_rst 
jo Jaws oxo (SS. power on reset. Active Low. 


DSC _ SYS CTRL DSC 8K_CFG DONE 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| Ci‘ ecritiom 
[31:1 [RO [0x00000000 |reserved Cd 


cfg_done 

When all the register of DSC encoder has been done, writing this 
RW {0x0 bit 1 to unmask input to encoder which will be valid at the next 

frame start. When received the frame start, the hardware will 

clear this bit. 


DSC _ SYS CTRL DSC 8K_ INIT DLY NUM 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr/ResetValue| —Céiescription 

[31:17|RO_[0x0000_ reserved 
scan_timing_para_imd_en 

16 RW {0x0 Configure this field to 1 to enable scan timing parameters with 
immediate effect. 


dsc_init_dly_num 
15:0 |RW |0x0000 Configures the initial delay number of compressed clock cycles. 
Valid at the next frame start after set cfg_done = 1. 


DSC SYS CTRL DSC 8K HTOTAL HS END 
Address: Operational Base + offset (0x0010) 
| Bit [Attr/ResetValue| ——Céiecription 
dsc_htotal 
31:16}RW |0x0000 DSC output compressed interface scanning horizontal period. 
Valid at the next frame start after set cfg_done = 1. 


dsc_hs_end 
15:0 |RW |/0x0000 DSC output compressed interface scanning hsync pulse width. 
Valid at the next frame start after set cfg_done = 1. 


DSC _ SYS CTRL DSC 8K_HACT ST END 
Address: Operational Base + offset (0x0014) 
| Bit [Attr|ResetValue|  — ——Cé‘Ci Scriptom 
dsc_hact_end 
31:16}RW |0x0000 DSC output compressed interface scanning horizontal active end 


point. Valid at the next frame start after set cfg_done = 1. 


dsc_hact_st 
15:0 |RW |0x0000 DSC output compressed interface scanning horizontal active start 
point. Valid at the next frame start after set cfg_done = 1. 


DSC _ SYS CTRL DSC 8K_VTOTAL VS END 
Address: Operational Base + offset (0x0018) 
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| Bit |Attr| Reset Value, 


dsc_vtotal 
31:16}RW |0x0000 DSC output compressed interface scanning vertical period. Valid 
at the next frame start after set cfg_done = 1. 


dsc_vs_end 
15:0 |RW |/0x0000 DSC output compressed interface scanning vsync pulse width. 
Valid at the next frame start after set cfg_done = 1. 


DSC SYS CTRL DSC 8K VACT ST END 
Address: Operational Base + offset (0x001C) 
| Bit [Attr/ResetValue| —Céiescription 
dsc_vact_end 
31:16}RW |0x0000 DSC output compressed interface scanning vertical active end 
point. Valid at the next frame start after set cfg_done = 1. 


dsc_vact_st 
15:0 |RW |0x0000 DSC output compressed interface scanning vertical active start 
point. Valid at the next frame start after set cfg_done = 1. 


DSC SYS CTRL DSC 8K_ STATUS 

Address: Operational Base + offset (0x0020) 

| Bit |Attr|ResetValue| Ci‘ ection 
[31:1 |RO_[0x00000000 |reserved Sd 


dsc error status 

po foo bit equal 1 indicates an error condition detected in DSC 
encoder. This bit will be clear when host has read the Error Code 
Word Register in DSC encoder. 


DSC SYS CTRL DSC 8K DEBUG 0O 
Address: Operational Base + offset (0x0024) 

| Bit [Attr|ResetValue|  ———C‘iecriptiom 
[31:3 |RO_[0x00000000 |reserved CY 


compressed_if_n_ready_err 
Rw loxo This bit assert when compressed data interface ready signal is 

valid but DSC encoder is not ready to output valid data content. 
Only used in scan mode. 
pixel_if_n_ready_err 

1 RC |0x0 This bit assert when pixel stream fed in DSC encoder pixel data 
interface is valid but DSC encoder is not ready to accept data. 
reserved 


jo JRO _|oxo_____—reserved 


DSC SYS CTRL DSC 8K _ DEBUG 1 
Address: Operational Base + offset (0x0028) 
| Bit |Attr| Reset Value p 
cds_frame_cnt 
0x0000 Current DSC output compressed data frame count for debug 
observation. 


cds_line_cnt 
15:0 0x0000 Current DSC output compressed data line count for debug 
observation. 


DSC SYS CTRL DSC 8K DEBUG 2 
Address: Operational Base + offset (Ox002C 


| Bit_|Attr| Reset Value 


: cds_frame_num_err 
31:16]RW | Ox0000 Record the frame number when error status detected. 
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| Bit |Attr|ResetValue| —Ci@eescription 


; cds_line_num_err 
expupe Record the line number when error status detected. 


DSC_SYS CTRL DSC 4K SYS _ CTRL 


Address: Operational Base + offset (0x0030) 

[ResetValue[ ——“‘é‘iScriptiom 
dsc_halt_en 
Enable DSC output timing operating in bypass mode. Only used 
for MIPI DSI command mode. 


19|RO_[0 

dsc_scan_en 

Enable DSC output timing operating in scan timing mode, which 
RW 


18 


N 


an an 
OV 


controlled by 
DSC_4K_HTOTAL_HS_END/DSC_4K_HACT_ST_END/DSC_4K_VT 
OTAL_HS_END/DSC_4K_VACT_ST_END/ registers. 
dsc_init_dly_mode 

Configures DSC output delay mode: 

1'b0O: Delay number manual mode 

1'b1: Delay number auto mode 


0x0 


dsc_txp_clk_div 
Configures DSC txp_clk clock divider. The txp_clk drives DSC 
input pixel interface. 
15:14;RW 2'bOO: txp_clk = dclk N 
2'bO1: txp_clk = dclk N / 2 

2'b10: txp_clk = dclk N/ 4 

N is determined by dsc_port_sel. 

Configures DSC cds_clk clock divider. The cds_clk drives DSC 
output compressed data stream interface. 

2'bOO: cds_clk = txp_clk 

2'bO1: cds_clk = txp_clk / 2 

2'b10: cds_clk = txp_clk / 4 

11:9 |RO [Oxo reserved 
dsc_pxl_clk_div 

Configures DSC pxl_clk clock divider. The pxl_clk drives DSC 
slice's data path operations. 

1'bO: pxl_clk = txp_clk 

1'b1: pxl_clk = txp_clk / 2 


7 |RO 0x0 [reserved 


reserved 
dsc_pixel_num 
Configures DSC input pixel number per cycle. The number of 

Rw loxo slices per lines must be more than or equal to the number of 
pixels per clock fed at the DSC encoder pixel input interface. 
2'bOO: 1 Pixels/cycle 
2'b01: 2 Pixels/cycle 
dsc_inface_mode 
Configures DSC output compressed data stream interface mode 
2'b00: Disable 

Oy ieee 2'b01: HDMI1 
2'b10: MIPI1 Command(DataStream) Mode 
2' Se $< MIPI1 Video Mode 

, | reserved 

dsc_man_mode 

2 few 0x0 Enable DSC source selection manual mode. The default pixel 
source come from MIPI interface 1 or HDMI interface 1. 
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| Bit |Attr|ResetValue| Ci@eescription 


dsc_port_sel 

Configures the DSC pixel stream and pixel clock source. 
. 2'bO00: PortO 
Be AEE ORG 2'b01: Port1 
2'b10: Port2 
2'b11: Port3 


DSC SYS CTRL DSC 4K_RST 

Address: Operational Base + offset (0x0034) 

.Bit_{Attr| Reset Value|_____________Descrlptlon _| 
[31:17[RO_|Oxo000_ reserved 


dsc_flush 
DSC datapath flush control. 
Flush control input is to be asserted to recover from an error 

RW {0x0 condition and subsequently to bring DSC encoder to its initial 
state. Active level of this input is dependent on the state of Flush 
Active Level control bit (FLAL - bit 4 in DSC encoder register 
DSC_CTRLO). 


ay 0x0000 [reserved 
exe Seen 
0 |aw | oxo DSC power on reset. Active Low. 


DSC _ SYS CTRL DSC 4K_CFG DONE 
Address: Operational Base + offset (0x0038) 


| Bit |Attr|/Reset Value| Ci eescription 
31:1 |RO_|0x00000000 


cfg_done 

When all the register of DSC encoder has been done, writing this 
RW {0x0 bit 1 to unmask input to encoder which will be valid at the next 

frame start. When received the frame start, the hardware will 

clear this bit. 


DSC SYS CTRL DSC 4K _ INIT DLY NUM 

Address: Operational Base + offset (Ox003C 

| Bit [Attr|ResetValue| ——i‘i@Scritiom 

[31:17/[RO_|0x0000_——si|reserved ee —“(‘“‘(CS*™S™*™*™*™~C~C~C~C~CCC~*dCY 
scan_timing_para_imd_en 

16 RW {0x0 Configure this field to 1 to enable scan timing parameters with 
immediate effect. 


dsc_init_dly_num 
15:0 |RW |0x0000 Configures the initial delay number of compressed clock cycles. 
Valid at the next frame start after set cfg_done = 1. 


DSC SYS CTRL DSC 4K HTOTAL HS END 
Address: Operational Base + offset (0x0040) 
| Bit [Attr|ResetValue|  ————C‘Ci Scriptom 
dsc_htotal 
31:16}RW |0x0000 DSC output compressed interface scanning horizontal period. 


Valid at the next frame start after set cfg_done = 1. 


dsc_hs_end 
15:0 |RW |/0x0000 DSC output compressed interface scanning hsync pulse width. 
Valid at the next frame start after set cfg_done = 1. 


DSC SYS CTRL DSC 4K HACT ST END 
Address: Operational Base + offset (0x0044) 
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| Bit |Attr|ResetValue| Ci@eescription 


dsc_hact_end 
31:16}RW |0x0000 DSC output compressed interface scanning horizontal active end 


point. Valid at the next frame start after set cfg_done = 1. 


dsc_hact_st 
15:0 |RW |0x0000 DSC output compressed interface scanning horizontal active start 
point. Valid at the next frame start after set cfg_done = 1. 


DSC SYS CTRL DSC 4K VTOTAL VS END 
Address: Operational Base + offset (0x0048) 


| Bit [Attr/ResetValue| ——Céiecription 
dsc_vtotal 

31:16}RW |0x0000 DSC output compressed interface scanning vertical period. Valid 
at the next frame start after set cfg_done = 1. 


dsc_vs_end 
15:0 |RW |/0x0000 DSC output compressed interface scanning vsync pulse width. 
Valid at the next frame start after set cfg_done = 1. 


DSC SYS CTRL DSC 4K VACT ST END 
Address: Operational Base + offset (Ox004C) 
| Bit [Attr/ResetValue| —Céiescription 
dsc_vact_end 
31:16}RW |0x0000 DSC output compressed interface scanning vertical active end 
point. Valid at the next frame start after set cfg_done = 1. 


dsc_vact_st 
15:0 |RW |0x0000 DSC output compressed interface scanning vertical active start 
point. Valid at the next frame start after set cfg_done = 1. 


DSC SYS CTRL DSC 4K STATUS 
Address: Operational Base + offset (0x0050 


| Bit |Attr|Reset Value] CiDeescription 
31:1 |RO_|0x00000000 


dsc error status 

0x0 This bit equal 1 indicates an error condition detected in DSC 
encoder. This bit will be clear when host has read the Error Code 
Word Register in DSC encoder. 


DSC SYS CTRL DSC 4K DEBUG O 
Address: Operational Base + offset (0x0054 


| Bit |Attr|Reset Value] CiDeescription 
31:3 |RO_|0x00000000 


compressed_if_n_ready_err 

> Rw lox0 This bit assert when compressed data interface ready signal is 
valid but DSC encoder is not ready to output valid data content. 
Only used in scan mode. 
pixel_if_n_ready_err 

1 RC |0x0 This bit assert when pixel stream fed in DSC encoder pixel data 
interface is valid but DSC encoder is not ready to accept data. 
reserved 


jo —|RO_|oxo_____—ireserved 


DSC SYS CTRL DSC 4K DEBUG 1 
Address: Operational Base + offset (0x0058 


| Bit_|Attr| Reset Value 


cds_frame_cnt 
31:16 0x0000 Current DSC output compressed data frame count for debug 
observation. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 894 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C—C—“‘“‘CC(#é@DeSecription 
cds_line_cnt 

15:0 0x0000 Current DSC output compressed data line count for debug 
observation. 


DSC SYS CTRL DSC 4K DEBUG 2 
Address: Operational Base + offset (Ox005C 


| Bit |Attr|/Reset Value| Ci eescription 


cds_frame_num_err 
ot. ee Ox0000 Record the frame number when error status detected. 
cds_line_num_err 
Proee Record the line number when error status detected. 


7.5.3.3 OVERLAY 
VOP2_ OVERLAY CTRL 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


Po eseription 
layer_sel_regdone_sel_imd 
Select overlay_layer_sel and overlay_port_sel regdone. 
2'b00: Video outputO 
31:30 RW 0x0 2'b01: Video output1 
2'b10: Video output2 
2'b1i1: Video output3 


oe ew oxo eve serene ee 


28 jaw 0x0 layer_sel_regdone_imd 
a a nar interface control register regdone immediately. 


27:26|RO_|OxO si reserved 


pw foo sdr2hdr_path_en1 

RW |0x0 1'bO: Disable 

1'b1: Enable 

24 RW |0x0 1'bO: Disable 
1'b1: Enable 

23:6 [RO |0x000__—i|reserved 
sdr2hdr_path_en 


RW |0x0 1'bO: Disable 
1'bi: Enable 


hdri0O_path_en 
RW {0x0 1'bO: Disable 
1'b1: Enable 
vp3_overlay_mode 
3 RW /|0x0 1'bO: RGB overlay 
1'b1: YUV overlay 
vp2_overlay_mode 
2 RW /|0x0 1'bO: RGB overlay 
1'b1: YUV overlay 
vp1_overlay_mode 
1 RW |0x0 1'bO: RGB overlay 
1'b1: YUV overla 
vp0_overlay_mode 
RW /|0x0 1'bO: RGB overlay 
1'b1: YUV overlay 


VOP2 OVERLAY LAYER SEL 
Address: Operational Base + offset (0x0004) 
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| Bit |Attr/ResetValue| Ci escription 
31 |RO_|OxO_ reserved 


layer7_sel 
layer7 select port. 
3'bO000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
B0reO RWS OX 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


27 |RO_|Oxo si reserved 


layer6_sel 
layer6 select port. 
3'bO00: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
ZTE RW OXG 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


23 |RO_|0xo reserved 


layer5_sel 
layer5 select port. 
3'b000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
eee RW" 0X8 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


19 |RO_|oxo_ si reserved 


layer4_sel 
layer4 select port. 
3'b000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
reno RW: Ox 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


a5 |RO_|0xo_ si reserved 


layer3_sel 
layer3 select port. 
3'b000: ClusterO 
3'b001: Cluster1 
: 3'b010: Esmart0O 
deh?) RW 0X8 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 
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| Bit |Attr/ResetValue| Ci escription 
di |RO_|OxO_ reserved 


layer2_sel 
layer2 select port. 
3'bO00: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
BO;E> [RYE (0x2 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


7 |RO_|0xO_sreserved 


layeri_sel 
layeri1 select port. 
3'bO000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
BO 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


3 |RO_|oxo_ reserved 


layerO_sel 
layerO select port. 
3'b000: ClusterO 
3'b001: Cluster1 
3'b010: Esmart0O 
SO EN TOXe 3'b011: Esmart1 
3'b100: Cluster2 
3'b101: Cluster3 
3'b110: Esmart2 
3'b111: Esmart3 


VOP2 OVERLAY PORT SEL 
Address: Operational Base + offset (0x0008) 


| Bit |Attr/ResetValue| Ci eescription = 


esmart3_sel_port 
2'b00: Video outputO 
31:30}RW |0x2 2'b01: Video output1 
2'b10: Video output2 
2'b1i1: Video output3 


esmart2_sel_port 
2'b00: Video outputO 
29:28/RW |0x2 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
esmarti_sel_port 
2'b00: Video outputO 
27:26|RW |0x0 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
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| Bit |Attr|ResetValue| Ci@eescription 


esmartO_sel_port 
2'b00: Video outputO 
25:24|RW |0x0 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
cluster3_sel_port 
2'b00: Video outputO 
23:22|}RW |Ox1 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 
cluster2_sel_port 
2'b00: Video outputO 
21:20;RW |Ox1 2'b0O1: Video output1 
2'b10: Video output2 
2'b11: Video output3 
cluster1_sel_port 
2'b00: Video outputO 
19:18)/RW |0x0 2'b01: Video output1 


2'b10: Video output2 
2'b11: Video output3 


clusterO_sel_port 
2'b00: Video outputO 
17:16;/RW |0xO 2'b01: Video output1 
2'b10: Video output2 
2'b11: Video output3 


i5_ |RO_|OxO_ [reserved 


port3_mux 
port3 output mux is selected according to the layer number. Note 
that port3_mux >= port2_mux. 
4'bOO00: 1 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0001: 2 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0010: 3 - portO_layer_number - port1_layer_number- 
port2_layer_number 

14:12)/RW |0x7 4'b0011: 4 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0100: 5 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0101: 6 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0110: 7 - portO_layer_number - port1_layer_number- 
port2_layer_number 
4'b0111: 8 - portO_layer_number - port1_layer_number- 
port2_layer_number 


41 JRO _|oxo_ si reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


port2_mux 
port2 output mux is selected according to the layer number. Note 
that port2_mux >= portl_mux. 
4'b0000: 1 - portO_layer_number - port1_layer_number 
4'b0001: 2 - portO_layer_number - port1_layer_number 
4'b0010: 3 - portO_layer_number - port1_layer_number 
BOSD RW ORY, 4'b0011: 4 - portO_layer_number - port1_layer_number 
4'b0100: 5 - portO_layer_number - port1_layer_number 
4'b0101: 6 - portO_layer_number - port1_layer_number 
4'b0110: 7 - portO_layer_number - port1_layer_number 
4'b0111: 8 - portO_layer_number - port1_layer_number 
4'b1xxx: 0 


7 |RO_|0xo_sreserved 


port1_mux 
port1 output mux is selected according to the layer number. Note 
that portl_mux >= portO_mux. 
4'b0000: 1 - portO_layer_number 
4'b0001: 2 - portO_layer_number 
. 4'b0010: 3 - portO_layer_number 
Bet, | ROS 4'b0011: 4 - portO_layer_number 
4'b0100: 5 - portO_layer_number 
4'b0101: 6 - portO_layer_number 
4'b0110: 7 - portO_layer_number 
4'b0111: 8 - portO_layer_number 
4'b1xxx: 0 
portO_mux 
portO output mux is selected according to the layer number. 
4'bOOO0: 1 layer 
4'b0001: 2 layers 
4'b0010: 3 layers 
3:0 |RW |Ox3 4'b0011: 4 layers 
4'b0100: 5 layers 
4'b0101: 6 layers 
4'b0110: 7 layers 
4'b0111: 8 layers 
4'b1000: O layers 


VOP2 OVERLAY RESERVED LUT MST 
Address: Operational Base + offset (OxO000C 


| Bit [Attr|ResetValue| ss ——“‘“CW#éiS scription — Cd 
. reserved_lut_mst 

0x00000000 Reserved LUT start address 

VOP2 OVERLAY CLUSTERO MIX SRC COLOR CTRL 

Address: Operational Base + offset (0x0010) 

Bit Attr| Reset Value|___________Descelptlon _| 

eae reserved —C—‘“CSsSs—s—s—“—C—‘“‘“‘“‘C*”d 


clusterO_mix_src_global_alphaO 
23:16 = RW joxoo gustan ae alpha value(Ags). 


|15:10|[RO_|Ox0O si [reserved 
clusterO_mix_src_dst_swap 
Swap top and bottom layer. 
BYE OX? 1'b0: Disable 
1'b1: Enable 
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| Bit |Attr[ResetValue| ss ——Cts—“C;C—C*C‘~Ci scription 
clusterO_mix_alpha_en 
Enable alpha blending. 
1'bO: Disable 
1'b1: Enable 
clusterO_mix_src_factor_mode0 
Source factor of color channel. 

:0 

: 256 

: Ado" 

: 256-Ad0" 

: AsO" 

: Ag 
clusterO_mix_src_alpha_cal_mode0 
Source alpha select mode of color channel. 
1'bO: AsO_"+AsO_">>7 
1'b1: AsO_" 
clusterO_mix_src_blend_mode0O 
Source alpha blending mode of color channel. 
2'b00: Ags 
2'bO1: AsO' 
2'b10: (AsO'*Ags)>>8 
clusterO_mix_src_alpha_mode0O 
Source alpha mode of color channel. 
1'bO: As 
1'b1: 255-As 
clusterO_mix_src_color_modeO 
Source color mode. 
1'bO: Cs 
1'b1: Cs*AsO" 


VOP2 OVERLAY CLUSTERO MIX DST COLOR CTRL 
Address: Operational Base + offset (0x0014 
Reset Value 
clusterO_mix_dst_global_alphaO 
Destination global alpha value(Agd). 


clusterO_mix_dst_factor_mode0O 
Destination factor of color channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 


3'b100: 
3'b101: 


clusterO_mix_dst_alpha_cal_mode0 

Destination alpha select mode of color channel. 
1'bO: AdO_"+Ad0_">>7 

1'b1: AdO_" 

clusterO_mix_dst_blend_modeO 

Destination alpha blending mode of color channel. 
2'b00: Agd 

2'bO1: AdO' 

2'b10: (AdO'*Agd)>>8 
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| Bit |Attr|ResetValue| Ci eescription 


clusterO_mix_dst_alpha_modeO 

Destination alpha mode of color channel. 
1 RW {0x0 1'bO: Ad 

1'b1: 255-Ad 


clusterO_mix_dst_color_mode0O 
Destination color mode. 

RW: 0x0 1'bO: Cd 
1'bi: Cd*AdO" 


VOP2 OVERLAY CLUSTERO MIX SRC ALPHA CTRL 

Address: Operational Base + offset (0x0018 

| Bit |Attr/ResetValue|  ——— s—“‘;‘“C;C:CéiScription =— “Cid 
31:8 


clusterO_mix_src_factor_mode1 
Source factor of alpha channel. 


clusterO_mix_src_blend_mode1 

Source alpha blending mode of alpha channel. 
2'b00: Ags 

2'bO1: AsO' 

2'b10: (AsO'*Ags)>>8 
clusterO_mix_src_alpha_mode1 

Source alpha mode of alpha channel. 

1'bO: As 

1'b1: 255-As 


reserved 


VOP2 OVERLAY CLUSTERO MIX DST ALPHA CTRL 
Address: Tate: REBEL Base + offset (0x001C) 


clusterO_mix_dst_factor_mode1 
Destination factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 


31:8 |RO_| 
clusterO_mix_src_alpha_cal_mode1 
Source alpha select mode of alpha channel. 

pamela al pe 1'bO: AsO_"+As0_">>7 
1'b1: AsO_" 

lo |RO [oxo 


3'b011: 256-AsO" 
3'b100: Ado" 
3'b101: Ads 


clusterO_mix_dst_alpha_cal_model 
Destination alpha select mode of alpha channel. 
1'bO: AdO_"+Ad0_">>7 

1'b1: AdO_" 
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| Bit |Attr|ResetValue| Ci eescription 


clusterO_mix_dst_blend_mode1l 

Destination alpha blending mode of alpha channel. 
3:2 |RW |0x0 2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 


clusterO_mix_dst_alpha_mode1l 
Destination alpha mode of alpha channel. 
: Ee 1'bO: Ad 
1'b1: 255-Ad 
lO = {RO [oxo sreserved 


VOP2 OVERLAY CLUSTER1I MIX SRC COLOR CTRL 
Address: Operational Base + offset (0x0020) 


Ble | Attr| Reset Value 


fo foro ure mix_src_global_alpha 
Source global alpha value(Ags). 
cluster1_mix_src_top_swap 
Swap top and bottom layer. 
1'bO: Disable 
1'b1: Enable 
cluster1_mix_src_alpha_en 
Enable alpha blending. 
1'bO: Disable 
1'b1: Enable 
cluster1_mix_src_factor_mode 
Source factor of color channel. 
3'b000: O 
3'b001: 256 
3'b010: Ado" 
3'b011: 256-AdO0" 
3'b100: AsO" 
3'b101: Ags 
cluster1_mix_src_alpha_cal_mode 
Source alpha select mode of color channel. 
1'b0O: AsO_"+AsO_">>7 
1'b1: AsO_" 
cluster1i_mix_src_blend_mode 
Source alpha blending mode of color channel. 
2'b00: Ags 
2'bO1: AsO' 
2'b10: (AsO'*Ags)>>8 
cluster1_mix_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 
1'b1: 255-As 
cluster1_mix_src_color_mode 
Source color mode. 
1'bO: Cs 
1'b1: Cs*AsO" 


VOP2 OVERLAY CLUSTER1 MIX DST COLOR CTRL 
Address: Operational Base + offset (0x0024) 
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Bit |Attr| Reset Value|_______________Deseription __ 
SLZA RO J0x00 reserved 
cluster1_ mix_dst_global_alpha 
158 [RO_[oxoo reserved 
cluster1_mix_dst_factor_mode 
Destination factor of color channel. 
3'bO00: O 
3'b001: 256 
3'b010: AsO" 
3'b011: 256-AsO" 
3'b100: Ado" 
3'b101: Ads 
cluster1_mix_dst_alpha_cal_mode 
Destination alpha select mode of color channel. 
1'b0O: AdO_"+Ad0_">>7 
1'b1: AdO_" 
cluster1_mix_dst_blend_mode 
Destination alpha blending mode of color channel. 
2'b00: Agd 


cluster1_mix_dst_alpha_mode 
Destination alpha mode of color channel. 
1'bO: Ad 

1'b1: 255-Ad 
cluster1_mix_dst_color_mode 
Destination color mode. 

1'bO: Cd 

1'b1: Cd*AdO" 


VOP2 OVERLAY CLUSTERi MIX SRC ALPHA CTRL 
Address: Operational Base + offset (0x0028) 


cluster1_mix_src_factor_mode 
Source factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: Ado" 

3'b011: 256-Ad0" 

3'b100: AsO" 

3'b101: Ags 
cluster1_mix_src_alpha_cal_mode 
Source alpha select mode of alpha channel. 
1'bO: AsO_"+AsO_">>7 

1'bi: AsO_" 
cluster1_mix_src_blend_mode 
Source alpha blending mode of alpha channel. 
2'b00: Ags 

2'bO1: AsO' 

2'b10: (AsO'*Ags)>>8 
cluster1_mix_src_alpha_mode 
Source alpha mode of alpha channel. 
1'bO: As 

1'b1: 255-As 
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| Bit |Attr/ResetValue| Ci escription 
jo RO [oxo sreserved 


VOP2_ OVERLAY CLUSTER1 MIX DST ALPHA CTRL 
Address: Operational Base + offset (0x002C) 


| Bit |Attr| Reset Value 


cluster1_mix_dst_factor_mode 
Destination factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: AdO" 

3'b101: Ads 


cluster1_mix_dst_alpha_cal_mode 

0x0 Destination alpha select mode of alpha channel. 
1'bO: AdO_"+Ad0_">>7 
1'b1: Ad0O_" 


cluster1_mix_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 
cluster1_mix_dst_alpha_mode 

Destination alpha mode of alpha channel. 

1'bO: Ad 

1'b1: 255-Ad 


reserved 


VOP2 OVERLAY CLUSTER2 MIX SRC COLOR CTRL 
Address: Operational Base + offset (0x0030 


31:8 |RO_| 
lO [RO | 


cluster2_mix_src_global_alphaO 
Source global alpha value(Ags). 


cluster2_mix_src_top_swap 
Swap top and bottom layer. 
1'bO: Disable 

1'b1: Enable 
cluster2_mix_src_alpha_en 
Enable alpha blending. 

1'bO: Disable 

1'b1: Enable 
cluster2_mix_src_factor_mode0 
Source factor of color channel. 
3'b000: O 

3'b001: 256 

3'b010: Ado" 

3'b011: 256-Ad0" 

3'b100: AsO" 

3'b101: Ags 
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| Bit |Attr[ResetValue| ss ——Ci‘“‘;S™*Céi scription 
cluster2_mix_src_alpha_cal_mode0 
Source alpha select mode of color channel. 
1'bO: AsO_"+AsO_">>7 
1'b1: AsO_" 
cluster2_mix_src_blend_mode0O 
Source alpha blending mode of color channel. 
2'b00: Ags 
2'b0O1: AsO' 
2'b10: (AsO'*Ags)>>8 
cluster2_mix_src_alpha_mode0O 
Source alpha mode of color channel. 
1'bO: As 
1'b1: 255-As 
cluster2_mix_src_color_modeO 
Source color mode. 
1'bO: Cs 
1'b1: Cs*AsO" 


VOP2 OVERLAY CLUSTER2 MIX DST COLOR CTRL 
Address: Operational Base + offset (0x0034) 
[Reset Value| CC‘ scription = 
cluster2_mix_dst_global_alphaO 
Destination global alpha value(Agd). 


cluster2_mix_dst_factor_mode0O 
Destination factor of color channel. 
3'bO00: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: 

3'b101: 
cluster2_mix_dst_alpha_cal_modeO 
Destination alpha select mode of color channel. 
1'b0: AdO_"+Ad0_">>7 

1'b1: AdO_" 
cluster2_mix_dst_blend_mode0O 
Destination alpha blending mode of color channel. 
2'b00: Agd 

2'b0O1: AdO' 

2'b10: (Ad0'*Agd)>>8 
cluster2_mix_dst_alpha_modeO 
Destination alpha mode of color channel. 
1'bO: Ad 

1'b1: 255-Ad 
cluster2_mix_dst_color_mode0O 
Destination color mode. 

1'bO: Cd 

1'b1: Cd*AdO" 


VOP2 OVERLAY CLUSTER2 MIX SRC ALPHA CTRL 
Address: Operational Base + offset (0x0038) 

[Attr|ResetValue| —sC‘i@eescription = 
1:8 [RO [0xo00000__—ireserved 


WW 
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| Bit [Attr|ResetValue| —C(@Deescription 
cluster2_mix_src_factor_mode1 
Source factor of alpha channel. 
3'b000: O 
3'b001: 256 
3'b010: Ado" 
3'b011: 256-Ad0" 
3'b100: 
3'b101: 


cluster2_mix_src_alpha_cal_model 
Source alpha select mode of alpha channel. 
1'bO: AsO_"+AsO_">>7 


1'bi: AsO_" 

cluster2_mix_src_blend_mode1 

Source alpha blending mode of alpha channel. 
2'b00: Ags 

2'b0O1: AsO' 

2'b10: (AsO'*Ags)>>8 
cluster2_mix_src_alpha_mode1l 

Source alpha mode of alpha channel. 

1'bO: As 

1'b1: 255-As 


reserved 


VOP2 OVERLAY CLUSTER2 MIX DST ALPHA CTRL 
Address: Operational Base + offset (0x003C) 


Reset Value|____________Deseriptfon _| 
cluster2_mix_dst_factor_mode1 
Destination factor of alpha channel. 
3'b000: O 
3'b001: 256 
3'b010: AsO" 
3'b011: 256-AsO" 
3'b100: AdO" 
3'b101: Ads 
cluster2_mix_dst_alpha_cal_mode1l 
Destination alpha select mode of alpha channel. 
1'bO: AdO_"+Ad0_">>7 
1'b1: Ad0O_" 
cluster2_mix_dst_blend_mode1 
Destination alpha blending mode of alpha channel. 
2'b00: Agd 
2'b01: AdO' 
2'b10: (AdO'*Agd)>>8 
cluster2_mix_dst_alpha_model 
Destination alpha mode of alpha channel. 
1'bO: Ad 
1'b1: 255-Ad 


reserved 


VOP2 OVERLAY CLUSTER3 MIX SRC COLOR CTRL 

Address: Operational Base + offset (0x0040) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:24[RO_ [0x00 si freserved 
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| Bit _|Attr| Reset Value | 
23:16/Rw joxoo ——_—|cluster mix_src_global_alpha 
, Source global alpha value(Ags). 
115:10|RO [0x00 reserved 
cluster3_mix_src_top_swap 
Swap top and bottom layer. 
1'bO: Disable 
1'b1: Enable 
cluster3_mix_src_alpha_en 
Enable alpha blending. 
1'bO: Disable 
1'b1: Enable 
cluster3_mix_src_factor_mode 
Source factor of color channel. 
:0 
: 256 
: AdO" 
: 256-Ad0" 
: AsO" 
: Ags 
cluster3_mix_src_alpha_cal_mode 
Source alpha select mode of color channel. 
1'bO: AsO_"+AsO_">>7 
1'b1i: AsO_" 
cluster3_mix_src_blend_mode 
Source alpha blending mode of color channel. 


2'b10: (AsO'*Ags)>>8 
cluster3_mix_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 

1'b1: 255-As 
cluster3_mix_src_color_mode 
Source color mode. 

1'bO: Cs 

1'b1: Cs*AsO" 


VOP2 OVERLAY CLUSTER3 MIX DST COLOR CTRL 
Address: Operational Base + offset (0x0044) 


cluster3_mix_dst_global_alpha 
Destination global alpha value(Agd). 


reserved 


cluster3_mix_dst_factor_mode 


Destination factor of color channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: AdO" 

3'b101: Ads 
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| Bit |Attr[ResetValue| ———Cts—“C;C—C*C‘~Ci scription 
cluster3_mix_dst_alpha_cal_mode 
Destination alpha select mode of color channel. 
1'bO: AdO_"+Ad0_">>7 
1'b1: AdO_" 
cluster3_mix_dst_blend_mode 
Destination alpha blending mode of color channel. 
2'b00: Agd 
2'b0O1: AdO' 
2'b10: (Ad0'*Agd)>>8 
cluster3_mix_dst_alpha_mode 
Destination alpha mode of color channel. 
1'bO: Ad 
1'b1: 255-Ad 
cluster3_mix_dst_color_mode 
Destination color mode. 
1'bO: Cd 
1'bi: Cd*AdO0" 


VOP2 OVERLAY CLUSTER3 MIX SRC ALPHA CTRL 
Address: Operational Base + offset (0x0048) 


Reset Value|___________Deseription__| 
cluster3_mix_src_factor_mode 
Source factor of alpha channel. 
3'b000: O 
3'b001: 256 
3'b010: Ado" 
3'b011: 256-Ad0" 
3'b100: AsO" 
3'b101: Ags 
cluster3_mix_src_alpha_cal_mode 
Source alpha select mode of alpha channel. 
1'bO: AsO_"+AsO_">>7 
1'b1i: AsO_" 
cluster3_mix_src_blend_mode 
Source alpha blending mode of alpha channel. 
2'b00: Ags 
2'bO1: AsO' 
2'b10: (AsO'*Ags)>>8 
cluster3_mix_src_alpha_mode 
Source alpha mode of alpha channel. 
1'bO: As 
1'b1: 255-As 


reserved 


VOP2 OVERLAY CLUSTER3 MIX DST ALPHA CTRL 

Address: Operational Base + offset (Ox004C) 

| Bit [Attr|ResetValue| Ci Scription = 
[31:8 [RO _|0xo00000__—ifreserved sd 
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| Bit [Attr|ResetValue| —Ci@Deescription 
cluster3_mix_dst_factor_mode 
Destination factor of alpha channel. 
3'b000: O 
3'b001: 256 
3'b010: AsO" 
3'b011: 256-AsO" 
3'b100: Ado" 
3'b101: Ads 


cluster3_mix_dst_alpha_cal_mode 
Destination alpha select mode of alpha channel. 
1'bO: AdO_"+Ad0Q_">>7 


1'b1: Ad0O_" 

cluster3_mix_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
2'b00: Agd 

2'b01: AdO' 


cluster3_mix_dst_alpha_mode 
Destination alpha mode of alpha channel. 
1'bO: Ad 

1'b1: 255-Ad 


VOP2 OVERLAY MIXO SRC COLOR CTRL 
Address: Operational Base + offset (0x0050) 


mixO_src_global_alpha 


Source global alpha value(Ags). 


mixO_src_top_swap 

Swap top and bottom layer. 
1'bO: Disable 

1'b1i: Enable 
mixO_src_alpha_en 

Enable alpha blending. 

1'bO: Disable 

1'b1: Enable 
mixO_src_factor_mode 
Source factor of color channel. 


3'b000: 0 
3'b001: 256 
3'b010: Ado" 
3'b011: 256-Ad0" 
3'b100: 

3'b101: 


mixO_src_alpha_cal_mode 

Source alpha select mode of color channel. 
1'bO: AsO_"+AsO_">>7 

1'b1: AsO_" 

mixO_src_blend_mode 

Source alpha blending mode of color channel. 
2'b00: Ags 

2'bO1: AsO' 

2'b10: (AsO'*Ags)>>8 
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| Bit |Attr[ResetValue| ss ——Cts—“C;i—“C*‘~Ci scription 
mixO_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 


1'bi: 255-As 
mixO_src_color_mode 
Source color mode. 
1'bO: Cs 

1'b1: Cs*AsO" 


VOP2 OVERLAY MIXO DST COLOR CTRL 
Address: Operational Base + offset (0x0054 
| Bit [Attr/ResetValue| —C«éiescription 
31:24{RO [0x00 reserved 
mixO_dst_global_alpha 
Destination global alpha value(Agd). 
mixO_dst_factor_mode 
Destination factor of color channel. 
3'bO00: O 
3'b001: 256 
3'b010: AsO" 
3'b011: 256-AsO" 
3'b100: Ado" 
3'b101: Ads 
mixO_dst_alpha_cal_mode 
Destination alpha select mode of color channel. 
1'b0O: AdO_"+Ad0_">>7 
1'b1i: AdO_" 
mixO_dst_blend_mode 
Destination alpha blending mode of color channel. 
2'b00: Agd 
2'b0O1: AdO' 
2'b10: (Ad0'*Agd)>>8 
mixO_dst_alpha_mode 
Destination alpha mode of color channel. 
1'bO: Ad 
1'b1: 255-Ad 
mixO_dst_color_mode 
Destination color mode. 
1'bO: Cd 
1'b1: Cd*Ad0" 


VOP2 OVERLAY MIXO SRC ALPHA CTRL 
Address: Operational Base + offset (0x0058) 


mixO_src_factor_mode 
Source factor of alpha channel. 
3'bO000: O 


3'b001: 256 
3'b010: AdO" 
3'b011: 256-Ad0" 
3'b100: AsO" 
3'b101: Ags 
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| Bit |Attr|ResetValue| Ci eescription 


mixO_src_alpha_cal_mode 

Source alpha select mode of alpha channel. 
1'bO: AsO_"+AsO_">>7 

1'b1i: AsO_" 

mixO_src_blend_mode 

Source alpha blending mode of alpha channel. 


2'b00: Ags 

2'b01: AsO’ 

2'b10: (AsO'*Ags)>>8 
mixO_src_alpha_mode 

Source alpha mode of alpha channel. 
1'bO: As 

1'b1: 255-As 


jo RO [Oxo sreserved 


VOP2 OVERLAY MIXO DST ALPHA CTRL 
Address: Operational Base + offset (OxO005C 


| Bit |Attr/ResetValue| Céeescription = 
mixO_dst_factor_mode 
Destination factor of alpha channel. 
: 0 
: 256 
: AsO" 
: 256-AsO" 
: AdO" 
: Ads 


mixO_dst_alpha_cal_mode 

0x0 Destination alpha select mode of alpha channel. 
1'b0: AdO_"+Ad0_">>7 
1'b1: AdO_" 


mix0O_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
2'b00: Agd 

2'b01: AdO' 


mixO_dst_alpha_mode 

Destination alpha mode of alpha channel. 
1'bO: Ad 

1'b1: 255-Ad 


reserved 


VOP2 OVERLAY MIX1_ SRC COLOR CTRL 
Address: Operational Base + offset (0x0060) 


RW 
RW 
RW 
RW 


oO 


31:24 
mixi_src_global_alpha 


Source global alpha value(Ags). 
mix1_src_top_swap 

Swap top and bottom layer. 
1'bO: Disable 

1'b1: Enable 


N 
W 
= 
Ov 
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| Bit |Attr|ResetValue| Ci@eescription 


mix1i_src_alpha_en 
Enable alpha blending. 
1'bO: Disable 
1'b1: Enable 
mixi_src_factor_mode 
Source factor of color channel. 
:0 
: 256 
: Ado" 
: 256-Ad0" 
: AsO" 
: Ag 
mix1i_src_alpha_cal_mode 
Source alpha select mode of color channel. 
1'b0O: AsO_"+AsO_">>7 
1'b1: AsO_" 
mix1_src_blend_mode 
Source alpha blending mode of color channel. 
2'b00: Ags 
2'b0O1: AsO' 
2'b10: (AsO'*Ags)>>8 
mix1_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 
1'b1: 255-As 
mix1_src_color_mode 
Source color mode. 
1'bO: Cs 
1'b1: Cs*AsO" 


VOP2 OVERLAY MIXi DST COLOR CTRL 
Address: Operational Base + offset (0x0064 


Reset Value 


mixi_dst_global_alpha 
Destination global alpha value(Agd). 


mixi_dst_factor_mode 
Destination factor of color channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 


3'b100: 
3'b101: 


mix1_dst_alpha_cal_mode 

Destination alpha select mode of color channel. 
1'bO: AdO_"+Ad0Q_">>7 

1'b1: AdO_" 

mixi_dst_blend_mode 

Destination alpha blending mode of color channel. 
2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 
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| Bit |Attr|ResetValue| Ci@eescription 


mix1_dst_alpha_mode 

Destination alpha mode of color channel. 
1 RW |0x0 1'bO: Ad 

1'b1: 255-Ad 


mix1_dst_color_mode 

Destination color mode. 
RW: 0x0 1'bO: Cd 

1'bi: Cd*AdO" 


VOP2 OVERLAY MIX1 SRC ALPHA CTRL 

Address: Operational Base + offset (0x0068 

| Bit |Attr/ResetValue|  —— “s—“‘CW:Céi eScription=— (Cd 
31:8 


mix1_src_factor_mode 
Source factor of alpha channel. 


mix1_src_blend_mode 

Source alpha blending mode of alpha channel. 
2'b00: Ags 

2'bO1: AsO' 

2'b10: (AsO'*Ags)>>8 

mix1_src_alpha_mode 

Source alpha mode of alpha channel. 

1'bO: As 

1'b1: 255-As 


reserved 


VOP2 OVERLAY MIX1 DST ALPHA CTRL 
Address: Tate: IREEERLY Base + offset (Ox006C) 


mix1_dst_factor_mode 
Destination factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 


31:8 |RO_| 
mix1_src_alpha_cal_mode 
Source alpha select mode of alpha channel. 
e+ TRO 1'b0: AsO_"+As0_">>7 
1'b1: AsO_" 
lo |RO_ [oxo 


3'b011: 256-AsO" 

3'b100: Ado" 

3'b101: Ads 

mix1i_dst_alpha_cal_mode 

Destination alpha select mode of alpha channel. 
1'bO: AdO_"+Ad0Q_">>7 

1'b1: AdO_" 
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| Bit |Attr|ResetValue| Ci eescription 


mix1_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
3:2 |RW |0x0 2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 


mix1_dst_alpha_mode 
Destination alpha mode of alpha channel. 
: Ee 1'bO: Ad 
1'b1: 255-Ad 
lO = JRO [oxo sireserved 


VOP2 OVERLAY MIX2 SRC COLOR CTRL 
Address: Operational Base + offset (0x0070) 


Ble | Attr| Reset Value 


mix2_src_global_alpha 
Source global alpha value(Ags). 
mix2_src_top_swap 
Swap top and bottom layer. 
1'bO: Disable 
1'b1: Enable 
mix2_src_alpha_en 
Enable alpha blending. 
1'bO: Disable 
1'b1: Enable 
mix2_src_factor_mode 
Source factor of color channel. 
3'b000: O 
3'b001: 256 
3'b010: AdO" 
3'b011: 256-AdO0" 
3'b100: AsO" 
3'b101: Ags 
mix2_src_alpha_cal_mode 
Source alpha select mode of color channel. 
1'bO: AsO_"+AsO_">>7 
1'b1: AsO_" 
mix2_src_blend_mode 
Source alpha blending mode of color channel. 
2'b00: Ags 
2'b0O1: AsO' 
2'b10: (AsO'*Ags)>>8 
mix2_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 
1'b1: 255-As 
mix2_src_color_mode 
Source color mode. 
1'bO: Cs 
1'b1: Cs*AsO" 


VOP2 OVERLAY MIX2 DST COLOR CTRL 
Address: Operational Base + offset (0x0074) 
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Bit {Altr| Reset Value|______________Deseription _| 
SLZARO J0x09 reserved 


mix2 _dst _global_alpha 
iss [RO oxoo reserved 
mix2_dst_factor_mode 
Destination factor of color channel. 
3'bO00: O 
3'b001: 256 
3'b010: AsO" 
3'b011: 256-AsO" 
3'b100: Ado" 
3'b101: Ads 
mix2_dst_alpha_cal_mode 
Destination alpha select mode of color channel. 
1'b0O: AdO_"+Ad0_">>7 
1'bi: AdO_" 
mix2_dst_blend_mode 
Destination alpha blending mode of color channel. 
2'b00: Agd 


mix2_dst_alpha_mode 

Destination alpha mode of color channel. 
1'bO: Ad 

1'b1: 255-Ad 

mix2_dst_color_mode 

Destination color mode. 

1'bO: Cd 

1'b1: Cd*AdO" 


VOP2 OVERLAY MIX2 SRC ALPHA CTRL 
Address: Operational Base + offset (0x0078) 


Reset Value 
0x000000 


mix2_src_factor_mode 

Source factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: Ado" 

3'b011: 256-Ad0" 

3'b100: AsO" 

3'b101: Ags 
mix2_src_alpha_cal_mode 

Source alpha select mode of alpha channel. 
1'bO: AsO_"+AsO_">>7 

1'bi: AsO_" 

mix2_src_blend_mode 

Source alpha blending mode of alpha channel. 
2'b00: Ags 

2'bO1: AsO' 

2'b10: (AsO'*Ags)>>8 
mix2_src_alpha_mode 

Source alpha mode of alpha channel. 
1'bO: As 

1'b1: 255-As 
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| Bit |Attr/ResetValue| Ci escription 
jo RO [oxo sreserved 


VOP2 OVERLAY MIX2 DST ALPHA CTRL 
Address: Operational Base + offset (0x007C) 


| Bit |Attr| Reset Value 


mix2_dst_factor_mode 

Destination factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: AdO" 

3'b101: Ads 


mix2_dst_alpha_cal_mode 

0x0 Destination alpha select mode of alpha channel. 
1'bO: AdO_"+Ad0_">>7 
1'b1: AdO_" 


mix2_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 

mix2_dst_alpha_mode 

Destination alpha mode of alpha channel. 

1'bO: Ad 

1'b1: 255-Ad 


reserved 


VOP2 OVERLAY MIX3 SRC COLOR CTRL 
Address: Operational Base + offset (0x0080 


31:8 |RO_| 
lO [RO | 


mix3_src_global_alpha 


Source global alpha value(Ags). 


mix3_src_top_swap 

Swap top and bottom layer. 
1'bO: Disable 

1'b1: Enable 
mix3_src_alpha_en 

Enable alpha blending. 
1'b0O: Disable 

1'b1: Enable 
mix3_src_factor_mode 
Source factor of color channel. 
3'b000: O 

3'b001: 256 

3'b010: AdO" 

3'b011: 256-AdO" 

3'b100: AsO" 

3'b101: Ags 
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| Bit |Attr[ResetValue| —— ——C—“‘;‘“C*C‘~CiS scription 
mix3_src_alpha_cal_mode 
Source alpha select mode of color channel. 
1'b0O: AsO_"+AsO_">>7 
1'b1: AsO_" 
mix3_src_blend_mode 
Source alpha blending mode of color channel. 
2'b00: Ags 
2'b0O1: AsO' 
2'b10: (AsO'*Ags)>>8 
mix3_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 
1'b1: 255-As 
mix3_src_color_mode 
Source color mode. 
1'bO: Cs 
1'b1: Cs*AsO" 


VOP2 OVERLAY MIX3 DST COLOR CTRL 

Address: Operational Base + offset (0x0084) 
Pp escription 
mix3_dst_global_alpha 


Destination global alpha value(Agd) 


mix3_dst_factor_mode 

Destination factor of color channel. 
3'bO00: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: 

3'b101: 

mix3_dst_alpha_cal_mode 

Destination alpha select mode of color channel. 
1'b0O: AdO0_"+Ad0_">>7 

1'b1: Ad0_" 

mix3_dst_blend_mode 

Destination alpha blending mode of color channel. 
2'b00: Agd 

2'b0O1: AdO' 

2'b10: (AdO'*Agd)>>8 
mix3_dst_alpha_mode 

Destination alpha mode of color channel. 
1'bO: Ad 

1'b1: 255-Ad 

mix3_dst_color_mode 

Destination color mode. 

1'bO: Cd 

1'b1: Cd*AdO" 


VOP2 OVERLAY MIX3_ SRC ALPHA CTRL 
Address: Operational Base + offset (0x0088) 

[Attr|ResetValue| ——sC‘i@ecription = 
1:8 [RO [0xo00000__—ireserved 


WW 
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| Bit [Attr|ResetValue| —C(@Deescription 
mix3_src_factor_mode 
Source factor of alpha channel. 
3'b000: O 
3'b001: 256 
3'b010: Ado" 
3'b011: 256-Ad0" 
3'b100: 
3'b101: 


mix3_src_alpha_cal_mode 
Source alpha select mode of alpha channel. 
1'bO: AsO_"+AsO_">>7 


1'bi: AsO_" 

mix3_src_blend_mode 

Source alpha blending mode of alpha channel. 
2'b00: Ags 

2'bO1: AsO' 

2'b10: (AsO'*Ags)>>8 

mix3_src_alpha_mode 

Source alpha mode of alpha channel. 

1'bO: As 

1'b1: 255-As 


reserved 


VOP2 OVERLAY MIX3 DST ALPHA CTRL 
Address: Operational Base + offset (Ox008C) 


Reset Value|____________Deseriptfon _| 
mix3_dst_factor_mode 
Destination factor of alpha channel. 
3'b000: O 
3'b001: 256 
3'b010: AsO" 
3'b011: 256-AsO" 
3'b100: AdO" 
3'b101: Ads 
mix3_dst_alpha_cal_mode 
Destination alpha select mode of alpha channel. 
1'bO: AdO_"+Ad0Q_">>7 
1'b1: Ad0O_" 
mix3_dst_blend_mode 
Destination alpha blending mode of alpha channel. 
2'b00: Agd 
2'b01: AdO' 
2'b10: (AdO'*Agd)>>8 
mix3_dst_alpha_mode 
Destination alpha mode of alpha channel. 
1'bO: Ad 
1'b1: 255-Ad 


reserved 


VOP2 OVERLAY MIX4 SRC COLOR CTRL 

Address: Operational Base + offset (0x0090) 

| Bit [Attr|ResetValue| —— ——C—C‘iScription = 
[31:24[RO_|Ox0O_ si freserved 
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| Bit |Attr| Reset Value | 
. mix4_src_global_alpha 
23:16|w joxoo | Source global alpha value(Ags). 
|15:10/RO [0x00 _—__—[reserved 
mix4_src_top_swap 
Swap top and bottom layer. 
1'bO: Disable 
1'b1: Enable 
mix4_src_alpha_en 
Enable alpha blending. 
1'bO: Disable 
1'b1: Enable 
mix4_src_factor_mode 
Source factor of color channel. 
:0 
: 256 
: AdO" 
: 256-Ad0" 
: AsO" 
: Ags 
mix4_src_alpha_cal_mode 
Source alpha select mode of color channel. 
1'b0O: AsO_"+AsO_">>7 
1'b1: AsO_" 
mix4_src_blend_mode 
Source alpha blending mode of color channel. 


2'b10: (AsO'*Ags)>>8 
mix4_src_alpha_mode 

Source alpha mode of color channel. 
1'bO: As 

1'b1: 255-As 

mix4_src_color_mode 

Source color mode. 

1'bO: Cs 

1'b1: Cs*AsO" 


VOP2 OVERLAY MIX4 DST COLOR CTRL 
Address: Operational Base + offset (0x0094) 


mix4_dst_global_alpha 


Destination global alpha value(Agd). 


reserved 


mix4_dst_factor_mode 


Destination factor of color channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: AdO" 

3'b101: Ads 


Copyright 2022 © Rockchip Electronics Co., Ltd. 919 


RK3588 TRM-Part2 


| Bit [Attr|ResetValue| —C(@Deescription 
mix4_dst_alpha_cal_mode 
Destination alpha select mode of color channel. 
1'bO: AdO_"+Ad0Q_">>7 
1'b1: Ad0O_" 
mix4_dst_blend_mode 
Destination alpha blending mode of color channel. 
2'b00: Agd 
2'b01: AdO' 
2'b10: (AdO'*Agd)>>8 
mix4_dst_alpha_mode 
Destination alpha mode of color channel. 
1'bO: Ad 
1'b1: 255-Ad 
mix4_dst_color_mode 
Destination color mode. 
1'bO: Cd 
1'b1: Cd*AdO" 


VOP2 OVERLAY MIX4 SRC ALPHA CTRL 
Address: Operational Base + offset (0x0098) 


Reset Value|___________Deseription _| 
mix4_src_factor_mode 
Source factor of alpha channel. 
3'b000: O 
3'b001: 256 
3'b010: Ado" 
3'b011: 256-Ad0" 
3'b100: AsO" 
3'b101: Ags 
mix4_src_alpha_cal_mode 
Source alpha select mode of alpha channel. 
1'bO: AsO_"+AsO_">>7 
1'b1i: AsO_" 
mix4_src_blend_mode 
Source alpha blending mode of alpha channel. 
2'b00: Ags 
2'bO1: AsO' 
2'b10: (AsO'*Ags)>>8 
mix4_src_alpha_mode 
Source alpha mode of alpha channel. 
1'bO: As 
1'b1: 255-As 


reserved 


VOP2 OVERLAY MIX4 DST ALPHA CTRL 

Address: Operational Base + offset (Ox009C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:8 [RO _|0xo00000__—ifreserved Sd 
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| Bit [Attr|ResetValue| —Ci@Deesscription 
mix4_dst_factor_mode 
Destination factor of alpha channel. 
3'b000: O 
3'b001: 256 
3'b010: AsO" 
3'b011: 256-AsO" 
3'b100: AdO" 
3'b101: Ads 


mix4_dst_alpha_cal_mode 
Destination alpha select mode of alpha channel. 
1'b0O: AdO_"+Ad0_">>7 


1'b1: AdO_" 

mix4_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
2'b00: Agd 

2'b01: AdO' 


mix4_dst_alpha_mode 

Destination alpha mode of alpha channel. 
1'bO: Ad 

1'b1: 255-Ad 


VOP2 OVERLAY MIXS SRC COLOR CTRL 
Address: Operational Base + offset (Ox00A0) 


mix5_src_global_alpha 


Source global alpha value(Ags). 


mix5_src_top_swap 

Swap top and bottom layer. 
1'bO: Disable 

1'b1i: Enable 
mix5_src_alpha_en 

Enable alpha blending. 

1'bO: Disable 

1'b1: Enable 
mix5_src_factor_mode 
Source factor of color channel. 


3'b000: 0 
3'b001: 256 
3'b010: Ado" 
3'b011: 256-Ad0" 
3'b100: 

3'b101: 


mix5_src_alpha_cal_mode 

Source alpha select mode of color channel. 
1'b0O: AsO_"+AsO_">>7 

1'b1: AsO_" 

mix5_src_blend_mode 

Source alpha blending mode of color channel. 
2'b00: Ags 

2'bO1: AsO' 

2'b10: (AsO'*Ags)>>8 
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| Bit |Attr[ResetValue|  —— ——C(i‘“;C™C‘Ci scription 
mix5_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 


1'bi: 255-As 
mix5_src_color_mode 
Source color mode. 
1'bO: Cs 

1'b1: Cs*AsO" 


VOP2 OVERLAY MIXS DST COLOR CTRL 
Address: Operational Base + offset (Ox00A4 
| Bit |Attr|ResetValue| CC‘ eeScritiom 
31:24[RO |ox0O_ [reserved 
mix5_dst_global_alpha 
Destination global alpha value(Agd). 
mix5_dst_factor_mode 
Destination factor of color channel. 
3'bO00: O 
3'b001: 256 
3'b010: AsO" 
3'b011: 256-AsO" 
3'b100: AdO" 
3'b101: Ads 
mix5_dst_alpha_cal_mode 
Destination alpha select mode of color channel. 
1'bO: AdO0_"+Ad0_">>7 
1'b1: AdO_" 
mix5_dst_blend_mode 
Destination alpha blending mode of color channel. 
2'b00: Agd 
2'b0O1: AdO' 
2'b10: (AdO'*Agd)>>8 
mix5_dst_alpha_mode 
Destination alpha mode of color channel. 
1'bO: Ad 
1'b1: 255-Ad 
mix5_dst_color_mode 
Destination color mode. 
1'bO: Cd 
1'b1: Cd*AdO" 


VOP2 OVERLAY MIXS SRC ALPHA CTRL 
Address: Operational Base + offset (Ox00A8) 


mix5_src_factor_mode 
Source factor of alpha channel. 
3'bO000: O 


3'b001: 256 
3'b010: AdO" 
3'b011: 256-Ad0" 
3'b100: AsO" 
3'b101: Ags 
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| Bit |Attr|ResetValue| Ci eescription 


mix5_src_alpha_cal_mode 

Source alpha select mode of alpha channel. 
1'bO: AsO_"+As0O_">>7 

1'b1: AsO_" 

mix5_src_blend_mode 

Source alpha blending mode of alpha channel. 


2'b00: Ags 

2'b01: AsO’ 

2'b10: (AsO'*Ags)>>8 
mix5_src_alpha_mode 

Source alpha mode of alpha channel. 
1'bO: As 

1'b1: 255-As 


jo RO _|oxo_ reserved 


VOP2 OVERLAY MIX5 DST ALPHA CTRL 
Address: Operational Base + offset (OxOOAC 


| Bit |Attr/ResetValue| —Ciéeescription = 
mix5_dst_factor_mode 
Destination factor of alpha channel. 
: 0 
: 256 
: AsO" 
: 256-AsO" 
: AdO" 
: Ads 


mix5_dst_alpha_cal_mode 

0x0 Destination alpha select mode of alpha channel. 
1'b0O: AdO_"+Ad0_">>7 
1'b1: AdO_" 


mix5_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
2'b00: Agd 

2'b01: AdO' 


mix5_dst_alpha_mode 

Destination alpha mode of alpha channel. 
1'bO: Ad 

1'b1: 255-Ad 


reserved 


VOP2 OVERLAY MIX6 SRC COLOR CTRL 
Address: Operational Base + offset (OxO0OBO) 


RW 
RW 
RW 
RW 


oO 


31:24 
mix6_src_global_alpha 


Source global alpha value(Ags). 
mix6_src_top_swap 

Swap top and bottom layer. 
1'bO: Disable 

1'b1: Enable 


N 
W 
= 
Ov 
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| Bit |Attr|ResetValue| —Ci@eescription 


mix6_src_alpha_en 
Enable alpha blending. 
1'bO: Disable 
1'b1: Enable 
mix6_src_factor_mode 
Source factor of color channel. 
:0 
: 256 
: Ado" 
: 256-Ad0" 
: AsO" 
: Ag 
mix6_src_alpha_cal_mode 
Source alpha select mode of color channel. 
1'b0O: AsO_"+AsO_">>7 
1'b1: AsO_" 
mix6_src_blend_mode 
Source alpha blending mode of color channel. 
2'b00: Ags 
2'b0O1: AsO' 
2'b10: (AsO'*Ags)>>8 
mix6_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 
1'b1: 255-As 
mix6_src_color_mode 
Source color mode. 
1'bO: Cs 
1'b1: Cs*AsO" 


VOP2 OVERLAY MIX6 DST COLOR CTRL 
Address: Operational Base + offset (OxO00B4 


Reset Value 


mix6_dst_global_alpha 
Destination global alpha value(Agd). 


mix6_dst_factor_mode 
Destination factor of color channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 


3'b100: 
3'b101: 


mix6_dst_alpha_cal_mode 

Destination alpha select mode of color channel. 
1'bO: AdO_"+Ad0Q_">>7 

1'b1: AdO_" 

mix6_dst_blend_mode 

Destination alpha blending mode of color channel. 
2'b00: Agd 

2'bO1: AdO' 

2'b10: (AdO'*Agd)>>8 


Copyright 2022 © Rockchip Electronics Co., Ltd. 924 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


mix6_dst_alpha_mode 

Destination alpha mode of color channel. 
1 RW |0x0 1'bO: Ad 

1'b1: 255-Ad 


mix6_dst_color_mode 

Destination color mode. 
RW: 0x0 1'bO: Cd 

1'bi: Cd*AdO" 


VOP2 OVERLAY MIX6 SRC ALPHA CTRL 

Address: Operational Base + offset (OxO0B8 

| Bit |Attr|ResetValue|  ——— s———“‘;‘“S:Céi eScription =—_ “Cid 
31:8 


mix6_src_factor_mode 
Source factor of alpha channel. 


mix6_src_blend_mode 

Source alpha blending mode of alpha channel. 
2'b00: Ags 

2'bO1: AsO' 

2'b10: (AsO'*Ags)>>8 

mix6_src_alpha_mode 

Source alpha mode of alpha channel. 

1'bO: As 

1'b1: 255-As 


reserved 


VOP2 OVERLAY MIX6 DST ALPHA CTRL 
Address: Tat IREEERLY Base + offset (OxOOBC) 


mix6_dst_factor_mode 
Destination factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 


31:8 |RO_| 
mix6_src_alpha_cal_mode 
Source alpha select mode of alpha channel. 
pamela al pe 1'b0: AsO_"+As0_">>7 
1'b1: AsO_" 
lo |RO_ [oxo 


3'b011: 256-AsO" 
3'b100: Ado" 
3'b101: Ads 


mix6_dst_alpha_cal_mode 

Destination alpha select mode of alpha channel. 
1'bO: AdO0_"+Ad0_">>7 

1'b1: AdO_" 
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| Bit |Attr|ResetValue| —Ci@eescription 


mix6_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
3:2 |RW |0x0 2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 


mix6_dst_alpha_mode 
Destination alpha mode of alpha channel. 
: Ee 1'bO: Ad 
1'b1: 255-Ad 
lO |RO [oxo sreserved 


VOP2 OVERLAY HDRO MIX SRC COLOR CTRL 
Address: Operational Base + offset (Ox00CO) 


Ble | Attr| Reset Value 


fv foroo ou mix_src_global_alpha 
Source global alpha value(Ags). 
hdrO_mix_src_top_swap 
Swap top and bottom layer. 
1'bO: Disable 
1'b1: Enable 
hdrO_mix_src_alpha_en 
Enable alpha blending. 
1'bO: Disable 
1'b1: Enable 
hdrO_mix_src_factor_mode 
Source factor of color channel. 
3'b000: O 
3'b001: 256 
3'b010: AdO" 
3'bO011: 256-AdO0" 
3'b100: AsO" 
3'b101: Ags 
hdrO_mix_src_alpha_cal_mode 
Source alpha select mode of color channel. 
1'b0O: AsO_"+AsO_">>7 
1'b1: AsO_" 
hdrO_mix_src_blend_mode 
Source alpha blending mode of color channel. 
2'b00: Ags 
2'b0O1: AsO' 
2'b10: (AsO'*Ags)>>8 
hdrO_mix_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 
1'b1: 255-As 
hdrO_mix_src_color_mode 
Source color mode. 
1'bO: Cs 
1'b1: Cs*AsO" 


VOP2 OVERLAY _ HDRO MIX _ DST COLOR CTRL 
Address: Operational Base + offset (0x00C4) 
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Bit |Altr| Reset Value|______________Deseription _| 
SLZARO 10x00 reserved 


hdr0_ mix dst_global_alpha 
is8 [RO_[oxoo reserved 
hdrO_mix_dst_factor_mode 
Destination factor of color channel. 
3'bO00: O 
3'b001: 256 
3'b010: AsO" 
3'b011: 256-AsO" 
3'b100: Ado" 
3'b101: Ads 
hdrO_mix_dst_alpha_cal_mode 
Destination alpha select mode of color channel. 
1'b0: AdO_"+Ad0_">>7 
1'b1: AdO_" 
hdrO_mix_dst_blend_mode 
Destination alpha blending mode of color channel. 
2'bO0O: Agd 
2'b0O1: AdO' 


hdrO_mix_dst are mode 

Destination alpha mode of color channel. 
1'bO: Ad 

1'b1: 255-Ad 

hdrO_mix_dst_color_mode 

Destination color mode. 

1'bO: Cd 

1'b1: Cd*AdO" 


VOP2 OVERLAY HDRO MIX SRC ALPHA CTRL 
Address: Operational Base + offset (0x00C8) 


hdrO_mix_src_factor_mode 

Source factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: Ado" 

3'b011: 256-Ad0" 

3'b100: AsO" 

3'b101: Ags 
hdrO_mix_src_alpha_cal_mode 
Source alpha select mode of alpha channel. 
1'bO: AsO_"+AsO_">>7 

1'bi: AsO_" 
hdrO_mix_src_blend_mode 

Source alpha blending mode of alpha channel. 
2'b00: Ags 

2'bO1: AsO' 

2'b10: (AsO'*Ags)>>8 
hdrO_mix_src_alpha_mode 

Source alpha mode of alpha channel. 
1'bO: As 

1'b1: 255-As 
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| Bit |Attr/ResetValue| Ci escription 
jo |RO_|oxo reserved 


VOP2 OVERLAY _HDRO MIX DST ALPHA CTRL 
Address: Operational Base + offset (OxO00CC) 


| Bit |Attr| Reset Value 


0x000000 


hdrO_mix_dst_factor_mode 
Destination factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: Ado" 

3'b101: Ads 


hdrO_mix_dst_alpha_cal_mode 

0x0 Destination alpha select mode of alpha channel. 
1'bO: AdO_"+Ad0Q_">>7 
1'b1: Ad0O_" 


hdr0O_mix_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 
hdrO_mix_dst_alpha_mode 

Destination alpha mode of alpha channel. 

1'bO: Ad 

1'b1: 255-Ad 


reserved 


VOP2 OVERLAY HDR1i MIX SRC COLOR CTRL 
Address: Operational Base + offset (OxOO0DO 


31:8 |RO_| 
jo [RO | 


hdri_mix_src_global_alpha 
Source global alpha value(Ags). 


hdri_mix_src_top_swap 
Swap top and bottom layer. 
1'bO: Disable 

1'b1: Enable 
hdri_mix_src_alpha_en 
Enable alpha blending. 
1'bO: Disable 

1'b1: Enable 
hdri_mix_src_factor_mode 
Source factor of color channel. 
3'bO00: O 

3'b001: 256 

3'b010: AdO" 

3'b011: 256-AdO0" 

3'b100: AsO" 

3'b101: Ags 
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| Bit |Attr[ResetValue| ss —Ci‘“‘;C™C~Ci scription 
hdri_mix_src_alpha_cal_mode 
Source alpha select mode of color channel. 
1'b0O: AsO_"+AsO_">>7 
1'b1: AsO_" 
hdri_mix_src_blend_mode 
Source alpha blending mode of color channel. 
2'b00: Ags 
2'bO1: AsO' 
2'b10: (AsO'*Ags)>>8 
hdri_mix_src_alpha_mode 
Source alpha mode of color channel. 
1'bO: As 
1'b1: 255-As 
hdri_mix_src_color_mode 
Source color mode. 
1'bO: Cs 
1'b1: Cs*AsO" 


VOP2 OVERLAY HDR1 MIX DST COLOR CTRL 
Address: Operational Base + offset (Ox00D4) 
[ResetValue|Cieescription 
hdri_mix_dst_global_alpha 
Destination global alpha value(Agd). 


hdri_mix_dst_factor_mode 

Destination factor of color channel. 
3'bO00: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: 

3'b101: 

hdri_mix_dst_alpha_cal_mode 
Destination alpha select mode of color channel. 
1'bO: AdO0_"+Ad0_">>7 

1'b1: AdO_" 

hdri_mix_dst_blend_mode 

Destination alpha blending mode of color channel. 
2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 
hdri_mix_dst_alpha_mode 

Destination alpha mode of color channel. 
1'bO: Ad 

1'b1: 255-Ad 

hdri_mix_dst_color_mode 

Destination color mode. 

1'bO: Cd 

1'b1: Cd*AdO" 


VOP2 OVERLAY _ HDR1 MIX SRC ALPHA CTRL 
Address: Operational Base + offset (Ox00D8) 

[Attr|ResetValue| CC‘ Scription = 
1:8 [RO [0xo00000_—ireserved 


WW 
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| Bit |Attr[ResetValue| ss —C—i—“‘;C*C‘~Ci criti 
hdri_mix_src_factor_mode 
Source factor of alpha channel. 
3'b000: O 
3'b001: 256 
3'b010: Ado" 
3'b011: 256-Ad0" 
3'b100: 
3'b101: 
hdri_mix_src_alpha_cal_mode 
Source alpha select mode of alpha channel. 
1'bO: AsO_"+AsO_">>7 
1'bi: AsO_" 
hdri_mix_src_blend_mode 
Source alpha blending mode of alpha channel. 
2'b00: Ags 
2'bO1: AsO' 
2'b10: (AsO'*Ags)>>8 
hdri_mix_src_alpha_mode 
Source alpha mode of alpha channel. 
1'bO: As 
1'b1: 255-As 


VOP2 OVERLAY _HDR1 MIX DST ALPHA CTRL 
Address: Operational Base + offset (OxOO0DC) 


hdri_mix_dst_factor_mode 

Destination factor of alpha channel. 
3'b000: O 

3'b001: 256 

3'b010: AsO" 

3'b011: 256-AsO" 

3'b100: Ado" 

3'b101: Ads 
hdri_mix_dst_alpha_cal_mode 
Destination alpha select mode of alpha channel. 
1'bO: AdO_"+Ad0_">>7 

1'b1: Ad0O_" 

hdr1i_mix_dst_blend_mode 

Destination alpha blending mode of alpha channel. 
2'b00: Agd 

2'b01: AdO' 

2'b10: (AdO'*Agd)>>8 
hdri_mix_dst_alpha_mode 

Destination alpha mode of alpha channel. 
1'bO: Ad 

1'b1: 255-Ad 


VOP2 OVERLAY DPO BG MIX CTRL 
Address: Operational Base + offset (OxOOEO) 
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| Bit |Attr/ResetValue| Ci ecription 
23:16/RO_|Ox0O [reserved 


: dp_bg_global_alpha 
Source global alpha value(Ags). 
reserved 


7:4 |RO |0x0 [reserved 


dp_bg_alpha_sat_mode 
RW Source alpha select mode of color channel. 
1'bO: AsO_"+AsO_">>7 
1'b1: AsO_" 
RW 
RW 
W 


3 


0x0 


dp_bg_alpha_mode 

Select source alpha. 

1'bO: per_pixel alpha 
1'b1: global alpha 


dp_bg_alpha_en 
Enable alpha blending. 
BM eae 1'bO: Disable 


1'bi: Enable 


1 0x0 


dp_bg_alpha_pre_mul 
0x0 Source color mode. 

1'bO: Cs 

1'bi: Cs*AsO" 


VOP2 OVERLAY DP1 BG MIX CTRL 
Address: Operational Base + offset (Ox00E4) 


dp_bg_alpha_sat_mode 
Source alpha select mode of color channel. 
1'bO: AsO_"+AsO_">>7 
1'bi: AsO_" 
dp_bg_alpha_pre_mul 
Source color mode. 
1'bO: Cs 

1'b1: Cs*AsO" 
dp_bg_alpha_mode 
Select source alpha. 
1'bO: per_pixel alpha 
1'b1: global alpha 
dp_bg_alpha_en 

Enable alpha blending. 
1'bO: Disable 

1'b1: Enable 


VOP2 OVERLAY DP2 BG MIX CTRL 
Address: Operational Base + offset (OxO0E8) 


dp_bg_dly_num 
BG delay cycle number. 


dp_bg_global_alpha 
Source global alpha value(Ags). 
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| Bit |Attr[ResetValue| ss ——Ci‘“‘;S™:SCéi scription 
7:4 [RO [oxo [reserved 

dp_bg_alpha_sat_mode 

Source alpha select mode of color channel. 

1'bO: AsO_"+AsO_">>7 

1'b1i: AsO_" 

dp_bg_alpha_pre_mul 

Source color mode. 

1'b0O: Cs 

1'b1: Cs*AsO" 

dp_bg_alpha_mode 

Select source alpha. 

1'bO: per_pixel alpha 

1'b1: global alpha 

dp_bg_alpha_en 

Enable alpha blending. 

1'bO: Disable 

1'b1: Enable 


VOP2 OVERLAY DP3 BG MIX CTRL 
Address: Operational Base + offset (OxOOEC) 


‘ dp_bg_global_alpha 
ee Rw |oxoo Source global alpha value(Ags). 


dp_bg_alpha_sat_mode 
Source alpha select mode of color channel. 
1'bO: AsO_"+AsO_">>7 
1'b1: AsO_" 
dp_bg_alpha_pre_mul 
Source color mode. 
1'b0: Cs 

1'b1: Cs*AsO" 
dp_bg_alpha_mode 
Select source alpha. 
1'bO: per_pixel alpha 
1'b1: global alpha 
dp_bg_alpha_en 
Enable alpha blending. 
1'bO: Disable 

1'b1: Enable 


VOP2 OVERLAY Cluster DLY NUMO 
Address: Operational Base + offset (OxOOFO) 


. cluster1_1_dly_num 
Beg RY Cee ores delay cycle number. 

: cluster1_O_dly_num 
3:16/RW |oxod Cluster1_0 delay cycle number. 


: clusterO_1_dly_num 
he Rw foxos ——_‘feustero 1 delay cycle number. 
: clusterO_O_dly_num 
; ClusterO_0 delay cycle number. 
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VOP2 OVERLAY Cluster DLY NUM1 
Address: Operational Base + offset (Ox00F4) 


| Bit [Attr|/ResetValue| Ci escription 
cluster3_1_dly_num 
eae Cluster2_1 delay cycle number. 
cluster3_0_dly_num 
23:16|rw foxos ——_—|gusters 0 delay cycle number. 


. cluster2_1_dly_num 

Cluster2_1 delay cycle number. 
. cluster2_0_dly_num 

Cluster2_0 delay cycle number. 

VOP2 OVERLAY SMART _DLY_ NUM 

Address: Operational Base + offset (OxOOF8) 


a a a 
7.5.3.4 POSTO/1/2/3 


VOP2 POSTO DSP CTRL 
Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


vop_standby_en_imd 
Writing "1" to turn LCDC into standby mode, All the layer would 
disable and the data transfer from frame buffer memory would 
stop at the end of current frame. 
The output would be blank. 

31 RW |0Ox1 When writing "0" to this bit, standby mode would disable and the 
LCDC go back to work immediately. 
1'bO: Disable 
1'b1: Enable 
* Black display is recommended before setting standby mode 
enable. 


vop_fp_standby_en_imd 
Writing "1" to turn LCDC into standby mode, All the layer would 
disable and the data transfer from frame buffer memory would 
stop at the end of current frame. 
The output would be blank. 

30 RW |0x0 When writing "0" to this bit, standby mode would disable and the 
LCDC go back to work immediately. 
1'bO: Disable 
1'b1: Enable 
* Black display is recommended before setting standby mode 
enable. 


29 |RO_|OxO_ reserved 


dsp_lut_en 
1'bO: Disable 
28 RW {0x0 1'b1: Enable 
*This bit should be "O" when CPU updates the LUT, and should be 
"1" when Display LUT mode enable. 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘CSC‘éeScription 
dsp_black_en 
RW /|0x0 When this bit enable, the pixel data output is all 
black(Ox000000). 
dsp_out_zero 
26 RW {0x0 1'b0O: Normal output 
1' ee All output '0' 
a reserved 


rw loxo dsp_blank_en 
When this bit enable, the VSYNC/HSYNC/DATAEN output is blank. 


post_lb_mode 
0x0 1'bO: 4x4096 (for post_act_width > 2048 pixels) 
1'b1i: 8x2048 


gamma_update_en 
1'bO: Disable 
1'b1: Enable 


0x0 
dither_down_mode 
0x0 1'b0: RGB888 to RGB565 
1'bi: RGB888 to RGB666 


3 sae dither_down_sel 
2'bO: Allegro 
2'b1: FRC 
vee dither_down_en 
0x0 1'bO: Disable 
1'b1i: Enable 
pre_ dither. down_en 
ee 


a5 |RO_ [oxo reserved 


dsp_y_mir_en 
RW |0x0 1'bO: Disable Y mirror 
1'bi: Enable Y mirror 


dsp_x_mir_en 
RW |0x0 1'bO: Disable X mirror 
1'b1: Enable X mirror 
dsp_dummy_swap 
12 RW /|0x0 1'bO: B+G+R+dummy 
1'b1: Dummy+B+G+R 
dsp_delta_swap 
11 RW /0x0 1'bO: Disable 
1'b1: Enable 
dsp_rg_swap 
10 RW {0x0 1'bO: RGB 
1'b1: GRB 
dsp_rb_swap 
RW {0x0 1'bO: RGB 
1'b1: BGR 
dsp_bg_swap 
RW {0x0 1'bO: RGB 
1'b1: RBG 
dsp_interlace 
7 RW |0x0 1'bO: Disable 
1'b1: Enable 
dsp_filed_pol 
RW |0x0 1'bO: Normal 
1'b1: Invert 
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| Bit |Attr|ResetValue| Ci@eescription 


dsp_p2i_en 
Enable p2i. 

pee RYE OXE 1'b0: Disable 
1'b1: Enable 


4 |RO_|Ox0_sreserved 


dsp_out_mode 
Ouput data format: 
4'b0000: RGB8&88 
4'b0001: RGB666 
4'b0010: RGB565 

3:0 |RW |Oxf 4'b0011: YUV422 for eDP Interface 
4'b1100: YUV422 for DP Interface 
4'b1101: YUV420 for DP Interface 
4'b1110: YUV420 for HDMI Interface 
4'b1111: RGBi01010 
Others: Reserved 


VOP2 POSTO DUAL DISPLAY CTRL 
Address: Operational Base + offset (0x0004) 


| Bit _|Attr| Reset Value 


edpi_wms_fs 
Frame start in hold mode. 
oh RWS Oe 1'bO: Disable 
1'b1: Enable 
edpi_wms_hold_en 
Enable hold mode. 
en cel eo 1'bO: Disable 
1'b1: Enable 
edpi_te_mode 
29 RW {0x0 1'bO: New frame is started by TE. 
1'b1: New frame is started by TE and wms_fs. 
edpi_te_en 
Enable MIPI TE. 
eo RO 1'bO: Disable 
1'b1: Enable 


dual_channle_overlap_num 
4'hO: overlap num 0 pixels 
4'h1: overlap num 2 pixels 
4'h2: overlap num 4 pixels 
4'h3: overlap num 6 pixels 
Spree OWN, (EXO 4'h4: overlap num 8 pixels 
4'h5: overlap num 10 pixels 
4'h6: overlap num 12 pixels 
4'h7: overlap num 14 pixels 
4'h8: overlap num 16 pixels 


23:22/RO_|OxO_ [reserved 


dual_channle_data_swap 
Swap two channel data. 
2h. «BYE 0x0 1'b0: Disable 
1'b1: Enable 
dual_channle_en 
Enable dual channel display. 
zo RWS Oe 1'b0: Disable 
1'b1: Enable 


19:0 ]|RO_|0x00000 
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VOP2 POSTO COLOR CTRL 
Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| ———C—Ci‘ie@critiom 
[31:2 |RO [0x00000000 |reserved Cd 


color_bar_mode 

Select color bar mode. 
RW (0x0 1'bO: Horizontal mode 

1'bi: Vertical mode 


color_bar_en 

Enable color bar. 
peal ra 1'bO: Disable 

1'bi: Enable 


VOP2 POSTO CLK CTRL 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
[31:4 |RO [0x0000000_|reserved Sd 


dclk_out_sel 
Configures the divider factor to dclk output clock which used as 
. VOP internal post output clock. (immediate effect) 
mee vein 2'b00: Delk_out = dclk 
2'b01: Dclk_out = dclk / 2 
2'b10: Dclk_out = dclk / 4 
dclk_core_sel 
Configures the divider factor to dclk core clock which used as VOP 
. internal post scan timing clock. (immediate effect) 
ea ad bs 2'b00: Dclk_core = dclk 
2'b0O1: Dclk_core = dclk / 2 
2'b10: Dclk_core = dclk / 4 


VOP2 POSTO 3D LUT CTRL 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value 


: dsp_3dlut_addr 
aera 0x0000 AHB write or read LUT address of AH write or read LUT address of 34.UuT 
rae | reserved 


dsp_3dlut_mode 
5 fw 0x0 1'bO: LUT is fetched by AXI 
1'b1: LUT is fetched by AHB 


dsp_3dlut_update_en 
Update the LUT of 3d_LUT. 
BN Pxe 1'bO: Disable 
1'b1: Enable 
dsp_3dlut_bypass_en 
Bypass 3d_LUT function. 
ce al 1'bO: Disable 
1'b1: Enable 
dsp_3dlut_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


VOP2 POSTO 3D LUT R 

Address: Operational Base + offset (0x0014) 

| Bit [Attr|ResetValue| CC‘ eScriptiom 
[31:12/RO_[0x00000_—si reserved SY 
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| Bit |Attr|ResetValue| —Ci@eescription 


. lut_3d_r_comp 
pee 3D_LUT red component. 


VOP2 POSTO 3D LUT G 

Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue| Ci‘ e@critiom 
[31:12|RO_[0xo0000_—sireserved Sd 


: lut_3d_g_comp 
eet? 3D_LUT green component. 
VOP2 POSTO 3D LUT B 
Address: Operational Base + offset (0x001C) 
Bit. |Attr| Reset Value|_____Descelptlon _| 
eae 0x00000 reserved ti—(‘i‘—s‘“‘i;O!OOOOUUUUUU 


lut_3d_b_comp 
chan 3D_LUT blue component. 


VOP2 POSTO 3DLUT MST 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 


< post_3dlut_mst 
31:0 |rw |ox00000000 3D_LUT memory start address. 


VOP2 POSTO DSP BG 

Address: Operational Base + offset (0x002C) 

| Bit [Attr|ResetValue| CSC‘ Scription = 
bg_display_en 

31 RW /|0x0 1'bO: Disable 
1'b1: Enable 


30 |RO_|OxO_ reserved 


: dsp_bg_red 
maa peee 10bit red color of background. 

: dsp_bg_blue 
eee Rue 10bit blue color of background. 

dsp_bg_green 

9:0 few | coheed 10bit green color of background. 
VOP2 POSTO PRE SCAN HTIMINGO 
Address: Operational Base + offset (0x0030) 
| Bit [Attr/ResetValue| Ci escription 
31:29/RO_|Oxo. [reserved 


: pre_scan_hactive 
28:15|RW |0x0000 Pre_scan horizontal active pixel. 
reserved 


14:13|RO [oxo reserved 
: pre_scan_hblank 
enon Pre_scan horizontal blank pixel. 
VOP2 POSTO DSP VACT INFO F1 
Address: Operational Base + offset (0x0044) 
| Bit [Attr/ResetValue| ——Céiescription 
31:29/RO_ [0x0 [reserved 


reserved 
: dsp_vact_st_post_f1 
28:16|RW /0x0000 Panel display scanning horizontal active start point. 
reserved 


15:13/RO_|0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


12:0 |Rw |oxo000 dsp_vact_end_post_f1 
Panel display scanning horizontal active end point. 


VOP2 POSTO DSP_HTOTAL HS END 

Address: Operational Base + offset (0x0048) 

Bit |Attr| Reset Value| __________Deseription _| 
31:29|RO [Oxo si reserved 


dsp_htotal 
ee 6|aw |oxo000 Panel ae scanning horizontal period. 


ao ae reserved 
‘ dsp_hs_end 
Onneee Panel display scanning hsync pulse width. 


VOP2 POSTO DSP HACT ST END 

Address: Operational Base + offset (Ox004C 

| Bit |Attr[ResetValue| ss —“‘(S™ Ci escription — 
31:29[RO [Oxo ——sifreserved ee —“‘“‘“‘(“(“(“(CS*S*S*S*™*™*™;™C™C™C‘~*C 


: dsp_hact_st 
28:16|RW /0x0000 Panel display scanning horizontal active end point. 
reserved 


115:13/RO_|0x0_ [reserved 


: dsp_hact_end 
enone Panel display scanning horizontal active end point. 


VOP2 POSTO DSP_VTOTAL VS END 

Address: Operational Base + offset (0x0050) 

Bit Altr| Reset Value|____________Deseription _| 
pela owoooo Seat 


dsp_vtotal 
28:16| a Rw | OxH000 Panel display scanning vertical period. 


sw_dsp_vtotal_imd 

Rw loxo Dsp vtotal number valid immediately enable. 
1'bO: Valid after frame start 
1'b1: Valid immediately 


fa hw loom fete 
Panel display scanning vsync pulse width. 


VOP2 POSTO DSP_VACT ST END 

Address: Operational Base + offset (0x0054 

| Bit |Attr/ResetValue| ss ——i‘(S Ci escription — 
31:29[RO [0x0 ——sifreserved es — —“‘“(‘(‘“‘“‘“‘(C*S*S*S*S*™*™*™C™C~*@CY 


: dsp_vact_st 
28:16|RW |0x0000 Panel display scanning vertical active start point. 


15:13|RO_|oxo [reserved 
: dsp_vact_end 
Ox0000 Panel display scanning vertical active end point. 


VOP2 POSTO DSP VS ST END Fi 

Address: Operational Base + offset (0x0058) 

| Bit [Attr|ResetValue|  ————C‘ieScription = 
31:29[RO_|OxO_ si freserved 


dsp_vs_st_fi 
28:16;)RW |0x0000 Panel display scanning vertical vsync start point of 2nd field 
(interlace display mode). 
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| Bit |Attr/ResetValue| Ci escription 
5:13/RO_|OxO_ si reserved 


dsp_vs_end_f1 
12:0 |RW |0x0000 Panel display scanning vertical vsync end point of 2nd 
field(interlace display mode). 


VOP2 POSTO DSP VACT ST END Fi 

Address: Operational Base + offset (Ox005C 

| Bit |Attr[ResetValue| ss s—“(;*s‘“C;C™C~Ci scription 
31:29[RO [0x0 ———séifreserved — — —“‘“(‘“‘“‘“(“(CS*S*S*™*™*™*™C™C™C™C™C™C‘~*@CY 


dsp_vact_st_f1 
28:16/RW |0x0000 Panel display scanning vertical active start point of 2nd field 
(interlace display mode). 


115:13/RO_|0x0_ [reserved 


dsp_vact_end_f1 
12:0 |RW |0x0000 Panel display scanning vertical active end point of 2nd field 
(interlace display mode). 


VOP2 POSTO BCSH CTRL 
Address: Operational Base + offset (0x0060 


| Bit |Attr[Reset Value] —Ci@eescription = 
bcsh_r2y_csc_mode 
Color space conversion: 
2'b00: BT601_L 
2'b01: BT709_L 
2'b10: BT601_F 
2'bi1: BT2020 


bcsh_r2y_en 

1'bO: Bypass 

1'b1: Enable 
bcsh_y2r_csc_mode 
Color space conversion: 
2'b00: BT601_L 


bcsh_y2r_en 
1'bO: Bypass 
1'b1: Enable 


VOP2 POSTO BCSH BCS 
Address: Operational Base + offset (0x0064) 


| Bit |Attr| Reset Value 


out_mode 

2'b00: Black 
31:30)/RW |0x0 2'b01: Blue 

2'b10: Color bar 

2'b11: Normal video 


: sat_con 
ae oe Saturation*Contrast*256: {0,1.992*1.992}. 


19:17/RO_|0x0___—_—reserved 


reserved —‘—sSsSSC‘idzd 
; contrast 
ee Contrast*256: {0,1.992}. 
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| Bit |Attr|ResetValue| Ci eescription 


; brightness 


VOP2 POSTO BCSH H 
Address: Operational Base + offset (0x0068) 


= Bit_{Attr[ Reset Value|__Description 
aa 


cos_hue 


hoa reserved —‘—s—‘“‘“‘sSC*d 
sin_hue 


VOP2 POSTO BCSH COLOR BAR 
Address: Operational Base + offset (OxO006C 


| Bit_|Attr| Reset Value 


bcsh_en 
31 RW |0x0 1'bO: BCSH bypass 
1' == BCSH enable 


30 |RO_|0xo_—sireserved 


color_bar_v 
pees Ox000 V component value of BCSH color bar. 
. color_bar_u 
pines U component value of BCSH color bar. 
color_bar_y 
Py pre Y component value of BCSH color bar. 


VOP2 POSTO FRC LOWEROi1 O 
Address: Operational Base + offset (Ox00A0) 


| Bit |Attr| Reset Value 


lower01_frmi 

nee oo al es FRC parameter lower bit = 2'b0O1, frm1. 
lower01_frm0O 

patied FRC parameter lower bit = 2'b0O1, frm0. 


VOP2 POSTO FRC LOWERO1 1 
Address: Operational Base + offset (Ox00A4) 


| Bit |Attr| Reset Value 


lower01_frm3 

an re FRC parameter lower bit = 2'b0O1, frm3. 
lower01_frm2 

Oe FRC parameter lower bit = 2'b0O1, frm2. 


VOP2 POSTO FRC LOWERI0 O 
Address: Operational Base + offset (Ox00A8 


| Bit_|Attr| Reset Value 


; lower10_frm1 
31:16|RW |oxassa | FRC parameter lower bit = 2'b10, frm1. 


. lower10_frm0O 
Deze FRC parameter lower bit = 2'b10, frm0. 


VOP2 POSTO FRC LOWERI0O 1 
Address: Operational Base + offset (OxOOAC) 
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| Bit |Attr|ResetValue| Ci@eescription 


; lower10_frm3 
31:16|RW [oxsaas | FRC parameter lower bit = 2'b10, frm3. 


: lower10_frm2 
pea FRC parameter lower bit = 2'b10, frm2. 


VOP2 POSTO FRC LOWER11 O 
Address: Operational Base + offset (OxOOBO 


| Bit_|Attr| Reset Value 


loweri11i_frm1 

a oe FRC parameter lower bit = 2'b11, frm1. 
lower1i_frm0O 

press FRC parameter lower bit = 2'b11, frm0. 


VOP2 POSTO FRC LOWER11 1 
Address: Operational Base + offset (OxO00B4 


| Bit_|Attr| Reset Value 


; lower11_frm3 

31:16|RW |oxed7b FRC parameter lower bit = 2'b11, frm3. 
' lower11_frm2 

OXDTSE FRC parameter lower bit = 2'b11, frm2. 


7.5.3.5CLUSTERO/1/2/3 


VOP2 CLUSTERO WINO CTRLO 
Address: Operational Base + offset (Ox0000) 

| Bit [Attr|ResetValue| ————Cé‘@Scritiom 
31:20/RO_[0x000_s reserved 


win0_yuv_clip 
Rw lox0 1'bO: Disable, YCbCr no clip 

1'b1: Enable, YCbCr clip before YCbCr2RGB 
*Y clip: 16~235, CbCr clip: 16~239 
winQ_dither_up_en 

18 RW |0x0 1'bO: Disable 
1'b1: Enable 
win0O_uv_swap 
Only used in line mode. 

ims aes hago 1'b0: Disable 
1'b1: Enable 


116 |RO_|0xo_sreserved 


win0_alpha_swap 
Only used in line mode. 
BEE Exe 1'b0: Disable 
1'b1: Enable 
win0O_rb_swap 
rw 0x0 1'b0: RGB 
1'b1i: BGR 


13:12/RO_|OxO_ reserved 


winO_csc_mode 

Color space conversion: 
2'b00: BT601_L 

2'b01: BT709_L 

2'b10: BT601_F 

2'bi1: BT2020 


11:10/RW {0x0 
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| Bit |Attr| Reset Value, 


winO_csc_r2y_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


pw po 


winO_csc_y2r_en 
1'bO: Disable 
1'b1: Enable 


winO_no_outstanding 
7 RW |0x0 1'bO: Disable 
1'b1: Enable 


win0_hw_pre_mul_en 
RW |0x0 1'bO: No hardware pre multiply mode 
1'b1: Hardware pre multiply mode 


winO_data_fmt 
5'b00000: ARGB8&88 
5'b00001: RGB8&88 
5'b00010: RGB565 
5'b00011: RGB101010 
5'b00100: YCbCr420 
5'b00101: YCbCr422 
5'b00110: YCbCr444 
5'b10000: YCbCr420_101010 

5:1 |RW {0x00 5'b10001: YCbCr422 101010 
5'b10010: YCbCr444_ 101010 
5'b01100: Tile_YCbCr420 
5'b01101: Tile_YCbCr422 
5'b01110: Tile_YCbCr444 
5'b01111: Tile _YCbCr400 
5'b11100: Tile _YCbCr420 101010 
5'b11101: Tile _YCbCr422 101010 
5'b11110: Tile _YCbCr444 101010 
5'b11111: Tile_YCbCr400_101010 


win0O_en 
RW {0x0 1'bO: Disable 
1'bi: Enable 


VOP2 CLUSTERO WINO CTRL1 
Address: Operational Base + offset (0x0004) 
| Bit [Attr/ResetValue| —Céiescription 
31:30/RO [Oxo si reserved 
win0_yrgb_vsd_gt4 
If winO yrgb_act_height/yrgb_dsp_height > 4, 

iz __vsd_gt4 must be enable. 
winO_yrgb_vsd_gt2 
If wind yrgb_act_height/yrgb_dsp_height > 2, 
winO_yrgb_vsd_gt2 must be enable. 


29 RW |0x0 


28 RW |0x0 


a = $= 


winO_yrgb_vsd_mode 
a oxo | bO: Bilinear2 

wine _yrgb_ vsu_mode 
kei reserved OC—SSOSOC“‘(ST™C™COCOC™C™~S™ 


16 winO_yrgb_hsd_mode 
1'bO: Bilinear2 
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| Bit |Attr|ResetValue| Ci@eescription 


winO_yrgb_ver_scl_mode 

2'bO0: No scale 
15:14;RW |0x0 2'b01: Scale up 

2'b10: Scale down 

2'b1i1: No scale 

winO_yrgb_hor_scl_mode 

2'bOO: No scale 
13:12)/RW |0x0 2'b01: Scale up 

2'b10: Scale down 

2'b1i1: No scale 


11:4 |RO_ |ox0O [reserved 


winO_bic_coe_sel 
2'b00: PRECISE 
3:2. |RW {0x0 2'bO1: SPLINE 
2'b10: CATROM 
2'b11: MITCHELL 


i |RO_ [oxo sireserved 
Rw loxo win0_yrgb_axi_gather_en 
WinO AXI bus yrgb data gather transfer enable. 


VOP2 CLUSTERO WINO CTRL2 
Address: Operational Base + offset (0x0008) 
winO_rid_cbr 
AXI read id of winO cbr channel 
winO_rid_yrgb 
AXI read id of win0O yrgb channel 


VOP2 CLUSTERO WINO YRGB MST 
Address: Operational Base + offset (0x0010) 


| Bit |Attr|/ResetValue| Ci eescription 


: winO_yrgb_mst 
ot ee reore WinO YRGB frame buffer memory start address. 


VOP2 CLUSTERO WINO CBCR MST 
Address: Operational Base + offset (0x0014 


Reset Value 


: winO_cbcr_mst 
1:0 |RW /0x00000000 WinO CBCR frame buffer memory start address. 


VOP2_ CLUSTERO WINO VIR 


Address: Operational Base + offset (0x0018) 


| Bit [Attr[Reset Value| ————s—CS Description i i 
: win0_uv_vir_stride 
31:16|RW | Oeee Number of words of WinO CbCr virtual width. 


winQ_vir_stride 
Number of words of WinO yrgb virtual width. 


ARGB888: winO_vir_width 

RGB888: (winO_vir_width*3/4) + (winO_vir_width%3) 
RGB565: ceil(winO_vir_width/2) 

YUV: ceil(winO_vir_width/4) 

YUV tile: ceil(winO_vir_width/4) 
YUYV,YVYU,UYVY,VYUY: ceil(winO_vir_width/4) 


15:0 |RW |0x0000 
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VOP2 CLUSTERO WINO ACT INFO 
Address: Operational Base + offset (0x0020) 


| Bit |Attr|Reset Value] CiDeescription 
31:29/RO [Oxo [reserved 


28:16 0x0000 


winO_act_height 
win_act_height = (winO vertical size -1). 


115:13/RO_|0x0_ [reserved 


0x0000 winO_act_width 


win_act_width = (winO horizontal size -1). 


VOP2 CLUSTERO WINO DSP INFO 

Address: Operational Base + offset (0x0024) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:29[RO_|OxO si freserved 


28: 16|RW | 0x0000 winO_dsp_height 


winO_dsp_height = (winO vertical size -1). 


}15:12/RO_|OxO reserved 


ssn06 win0_dsp_width 


winO_dsp_width = (winO horizontal size -1). 


VOP2 CLUSTERO WINO DSP _ ST 

Address: Operational Base + offset (0x0028) 

Bit |Attr| Reset Value|________Deseription _| 
31:29|RO [Oxo si reserved 


winO_dsp_yst 
2e: :6|Rw |oxo000 WinO vertical start ee ee en ge a of the display region. 


a — reserved 
: winO_dsp_xst 
Ongnee WinO horizontal start point(x) of the display region. 


VOP2 CLUSTERO WINO DSP BG 

Address: Operational Base + offset (Ox002C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
win0O_bg_en 

31 RW /|0x0 1'bO: Disable 
1'b1: Enable 


30 [RO [oxo reserved 
29:20 We eee round Red color. 
:0_[rw Joxooo [iino-ayer Sackground Blue colon 


VOP2 CLUSTERO WINO SCL FACTOR YRGB 
Address: Operational Base + offset (0x0030) 
| Bit |Attr|ResetValue|  —————C‘i scription 
winO_vs_factor_yrgb 
31:16/RW |0x0000 factor=((LCDC_WINO_ACT_INFO[31:16]) / 


(LCDC_WINO_DSP_INFO[31:16]))*2412. 

15:0 fw fro000 winO_hs_factor_yrgb 
15:0 |RW |/0x0000 factor=((LCDC_WINO_ACT_INFO[15:0]) / 
LCDC_WINO_DSP_INFO[15:0] : 


Copyright 2022 © Rockchip Electronics Co., Ltd. 944 


RK3588 TRM-Part2 


VOP2 CLUSTERO WINO SCL OFFSET 

Address: Operational Base + offset (0x0038 

| Bit |Attr|ResetValue|  —— “s——“‘*‘“;CCéiScription =— (Cd 
31:24[RO [0x00 ——sireserved ee —i—‘“‘“‘(CSCS™~™~™~™~™~C~C~S 


: winO_vs_offset_yrgb 
2ari6|Rw |oxoo [tooo emotes = 00,99. 
reserved —C—i‘“CsSs—“‘“—‘“‘“‘sSSC‘*zd 


15:8 [RO [0x00 reserved 
‘ winO_hs_offset_yrgb 
Fe ce ce eee = 0~0.99. 


VOP2 CLUSTERO WINO TRANSFORMED OFFSET 
Address: Operational Base + offset (Ox003C 
transformed_yoffset 
0x0 The y_offset between the first active pixel and the first pixel of 
column. 


transformed_xoffset 
0x0 The x_offset between the first active pixel and the first pixel of 
line. 


VOP2 CLUSTERO WINO AFBCD OUTPUT CTRL 
Address: Operational Base + offset (0x0050 


[Attr|ResetValue| CéDeescription = 
5 |RO_ |oxoo00000 [reserved 
winO_afbcd_gating_en 
AFBCD gating enable 
1'bO: Disable 
1'b1i: Enable 


3:0 |RO [Oxo reserved 


VOP2 CLUSTERO WINO AFBCD MODE 
Address: Operational Base + offset (0x0054) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:4 [RO |0xo000000 [reserved sd 
win0O_ymir_en 
RW |0x0 1'bO: Y-mirror disable 
1'b1: Y-mirror when AFBCD output 
winO_xmir_en 
RW {0x0 1'bO: X-mirror disable 
1'b1: X-mirror when AFBCD output 


7) 1: Rotation 2 
RW /0x0 1'bO: Rotation 270 disable 
1'b1: Rotation 270 angle, when AFBCD output 
p fw foo bo: Rotation 
RW /|0x0 1'bO: Rotation 90 disable 
1'b1: Enable, rotation 90 angle when AFBCD output 


VOP2 CLUSTERO WINO AFBCD HDR PTR 
Address: Operational Base + offset (0x0058 


| Bit_|Attr| Reset Value 


; winO_afbcd_hdr_ptr 
Oxdopenoee AFBC encode stream starting address in DDR. 
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VOP2 CLUSTERO WINO AFBCD VIR WIDTH 
Address: Operational Base + offset (Ox005C 


| Bit |Attr|/ResetValue| Ci eescription 


: winO_afbcd_tail_num 
31:16|RW |ox0000 Header/payload arbiter tail number. 


winO_afbcd_pic_vir_width 
15:0 |RW |0x0000 When AFBCD mode is x_mirror/rot90/rot270, it must be aligned 
to 64 pixels, else it must be aligned to 16 pixels. 


VOP2 CLUSTERO WINO AFBCD SIZE 
Address: Operational Base + offset (0x0060) 


| Bit |Attr| Reset Value, 
winO_afbcd_pic_height 


31:16}RW |0x0000 This value should equal to ( picture height - 1 ) and aligned to 16 
pixels. 


winO_afbcd_pic_width 
15:0 |RW |0x0000 This value should equal to ( picture width - 1 ) and aligned to 16 
pixels. 


VOP2_ CLUSTERO WINO AFBCD PIC OFFSET 
Address: Operational Base + offset (0x0064 
| Bit |Attr/ResetValue| —Céeescription = 
winO_afbcd_pic_yoffset 
31:16)RW |0x0000 Display image vertical offset in DDR. it must be aligned to 16 
pixels. 


winO_afbcd_pic_xoffset 
15:0 |RW /0x0000 Display image horizon offset in DDR. it must be aligned to 16 
pixels. 


VOP2 CLUSTERO WINO AFBCD DIS OFFSET 
Address: Operational Base + offset (0x0068 


| Bit_|Attr| Reset Value 


winO_afbcd_dis_yoffset 
oi: seal Display image vertical offset in panel. it can be random. 


winO_afbcd_dis_xoffset 
excoon Display image horizon offset in panel. it can be random. 


VOP2 CLUSTERO WINO AFBCD CTRL 

Address: Operational Base + offset (Ox006C 

| Bit |Attr[ResetValue| ss ——“i;‘“s;C™C*éi scription 
[31:11[RO [0x000000__—i[reserved eC (is—“‘“‘“‘“(SCS*S*S*C*C*C*C*C*C*C*C*C*C~C~C~C~C~C~C~C~C~C~sdCS 


winO_afbcd_uv_swap_en 
winO AFBCD mode uv swap enable 
winO_afbcd_rb_swap_en 
a winO AFBCD mode rb swap enable 


winO_afbcd_block_split 
RW /|0x0 1'bO: Disable 
1'b1: Enable 


winO_afbcd_half_block 
RW /|0x0O 1'b0O: AFBCD full mode, 16 line one tail line 
1'b1: AFBCD half mode, 8 line one tail line 
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| Bit |Attr|ResetValue| Ci eescription 


winO_afbcd_pixel_packing_fmt 
AFBCD data format. 
4'hO: RGB565 
4'h2: RGBA1010102 
4'h3: YUV420_101010 
4'h4: RGB8&888 
4'h5: RGBA8888 

Sac 1 EW OxOG 4'h9: YUV420_ 888 
4'hb: YUV422_888 
A4'he: YUV422_ 101010 
Others: Reserved 
[4]: color transform 
1'bO: Disable 
1'b1: Enable 


winO_afbcd_video_top_crop 
video top crop. 
: 2'b00: O 
1:0 |RW |0x0 >'b01: 4 
2'b10: 8 
others: Reserved 


VOP2 CLUSTERO WIN1 CTRLO 
Address: Operational Base + offset (0x0080 


| Bit _|Attr| Reset Value 
31:20|RO_[0x000 


winl_yuv_clip 
1'bO: Disable, YCbCr no clip 
£22 VRE | Ox8 1'b1: Enable, YCbCr clip before YCbCr2RGB 
*Y clip: 16~235, CbCr clip: 16~239 
wini_dither_up_en 
18 RW {0x0 1'bO: Disable 
1'b1: Enable 
winl_uv_swap 
Only used in line mode. 
Le RN 0x0 1'bO: Disable 
1'b1: Enable 


116 |RO_|0xo_ reserved 


winl_alpha_swap 

Only used in line mode. 
a i 1'b0: Disable 

1'b1: Enable 
14 RW |0x0 1'b0: RGB 

1'b1i: BGR 


13:12/RO_|0x0_ [reserved 


reserved —i—“‘“‘SCS™*™C™CCCCSCidC 
wini_csc_mode 
Color space conversion: 
; 2'b00: BT601_L 
pen RW. 0x0 2'b01: BT709_L 
2'b10: BT601_F 
2'b11: BT2020 


wini_csc_r2y_en 
RW |0x0 1'b0O: Disable 
1'b1: Enable 
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| Bit |Attr| Reset Value, 


pw foo wini_csc_y2r_en 

RW {0x0 1'bO: Disable 

1'b1: Enable 
wini_no_outstanding 

7 RW {0x0 1'bO: Disable 
1'b1: Enable 
winl_hw_pre_mul_en 

RW |0x0 1'bO: No hardware pre multiply mode 

1'b1: Hardware pre multiply mode 


wini_data_fmt 
5'bO0000: ARGB88&8 
5'b00001: RGB888 
5'b00010: RGB565 
5'b00011: RGB101010 

5:1 |RW {0x00 5'b00100: YCbCr420 
5'b00101: YCbCr422 
5'b00110: YCbCr444 
5'b10000: YCbCr420_101010 
5'b10001: YCbCr422 101010 
5'b10010: YCbCr444 101010 


wini_en 
RW |0x0 1'bO: Disable 
1'bi: Enable 


VOP2 CLUSTERO WINi CTRL1 
Address: Operational Base + offset (0x0084) 


| Bit |Attr|Reset Value] CiDeescription 
31:30|RO Oxo [reserved 


winl_yrgb_vsd_gt4 
29 RW {0x0 If winl yrgb_act_height/yrgb_dsp_height > 4, 
int __vsd_gt4 must be enable. 
wini_yrgb_vsd_gt2 
28 RW |0x0 If winl yrgb_act_height/yrgb_dsp_height > 2, 
winl_yrgb_vsd_gt2 must be enable. 


<< 
want ~yrgb_ vsd_mode 
wind, —yrgb_ vsu_mode 


ie eo — reserved OOSOS—SOSC“S*SC“‘“~*S*S™S 


oe ee es 
16 awe Oxo 1'bO: Bilinear2 


winl_yrgb_ver_scl_mode 

2'bOO: No scale 
15:14;/RW |0x0 2'b01: Scale up 

2'b10: Scale down 

2'b1i1: No scale 

wini_yrgb_hor_scl_mode 

2'bO0: No scale 
13:12}/RW |0x0 2'b01: Scale up 

2'b10: Scale down 

2'b1i1: No scale 


11:4 |RO_ |oxoo reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


wini_bic_coe_sel 
2'b00: PRECISE 
RW {0x0 2'bO1: SPLINE 
2'b10: CATROM 
2'b11: MITCHELL 


ew oxo PR ab eae 
oxo wind yrgb_axi_gather_en 
o faw | oo wini AXI bus yrgb data gather transfer enable. 
VOP2 CLUSTERO WIN1 CTRL2 
Address: Operational Base + offset (0x0088 


| Bit |Attr|ResetValue| s/s —/——C‘iescription 
31:9 |RO_|0x000000 


: wini_rid_cbr 
AXI read id of wini cbr channel 
reserved —Csi‘“sSsSsSSSSCSCisCY 


[4 [RO [0x0 _—__—irreserved 
: winl1_rid_yrgb 
AXI read id of winl yrgb channel 


VOP2 CLUSTERO WIN1 YRGB MST 
Address: Operational Base + offset (0x0090) 


| Bit _|Attr/ Reset Value Description 
, wini_yrgb_mst 
0x00000000 winl YRGB frame buffer memory start address. 


VOP2 CLUSTERO WINi CBCR MST 
Address: Operational Base + offset (0x0094) 


| Bit |Attr|/ResetValue| Ci escription 


: wini_cbcr_mst 
excononend win1 CBCR frame buffer memory start address. 


VOP2 CLUSTERO WIN1 VIR 
Address: Operational Base + offset (0x0098) 


| Bit |Attr| Reset Value 


: wini_uv_vir_stride 
1:16|RW | eeceshe Number of words of win1 CbCr virtual width. 


wini_vir_stride 
Number of words of win1 yrgb virtual width. 
ARGB888: wini_vir_width 
; RGB888: (win1_vir_width*3/4) + (win1l_vir_width%3) 

£Os0) | RWW> | Oxee0e RGBS565: ceil(win1_vir_width/2) 
YUV: ceil(wini_vir_width/4) 
YUV tile: ceil(win1_vir_width/4) 
YUYV,YVYU,UYVY,VYUY: ceil(win1_vir_width/4) 


VOP2 CLUSTERO WIN1 ACT INFO 

Address: Operational Base + offset (OxOO0A0 

| Bit |Attr[ResetValue|  ——s<s——“‘;‘“;™SCCéi scription 
31:29[RO [0x0 ——sifreserved — — —“‘“C(C‘“‘“(“(;(‘;*S™SCC‘idC 


28:16|RW /0x0000 winl1_act_height 


win_act_height = (win1l vertical size -1). 


15:13/RO_|OxO_ reserved 


wini_act_width 
win_act_width = (winl horizontal size -1). 
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VOP2 CLUSTERO WIN1 DSP_INFO 
Address: Operational Base + offset (Ox00A4) 


| Bit |Attr|Reset Value] CiDeescription 
31:29|RO [Oxo [reserved 


28:16 0x0000 


wini_dsp_height 
wini_dsp_ height = (winl vertical size -1). 


115:12/RO_|0x0_ [reserved 


winl_dsp_width = (win horizontal size -1). 


VOP2 CLUSTERO WIN1 DSP ST 

Address: Operational Base + offset (Ox00A8) 

| Bit [Attr|ResetValue|  ——— ——C‘i Scriptom 
31:29[RO_|OxO si freserved 


: wini_dsp_yst 
28: ee) boone win1 vertical start Bae = of the display region. 


ae ea resenvedss 2 SOC 
wini_dsp_xst 
uxOnEO wini horizontal start point(x) of the display region. 


VOP2 CLUSTERO WINi1 DSP _ BG 
Address: Operational Base + offset (OxOOAC) 


| Bit |Attr| Reset Value 
wini_bg_en 


31 RW {0x0 1'bO: Disable 
1'bi: Enable 


30 |RO_ [oxo reserved 
RNa ce leaetoane Green color. 
s:0_[rw Joxooo [inn Tayer ckground Blue colon 


VOP2 CLUSTERO WIN1 SCL FACTOR YRGB 
Address: Operational Base + offset (OxOOBO 
| Bit |Attr[ResetValue|  ——— ss——“i;‘“C;C™CCéi scription 
winli_vs_factor_yrgb 
31:16}RW |0x0000 factor=((LCDC_wini_ACT_INFO[31:16]) / 
LCDC_wini_DSP_INFO[31:16] 


wini_hs_factor_yrgb 
15:0 |RW |0x0000 factor=((LCDC_wini_ACT_INFO[15:0]) / 
(LCDC_wini_DSP_INFO[15:0]))*2412. 


VOP2 CLUSTERO WIN1 SCL OFFSET 

Address: Operational Base + offset (Ox00B8) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:24[RO_|Ox0O si freserved 


wini_vs_offset_yrgb 
23:16 rere = 00.99. 
reserved 


15:8 |RO_ |0x00__—[reserved 


: wini_hs_offset_yrgb 
0x00~O0xff)/0x100 = 0~0.99. 
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VOP2 CLUSTERO WIN1 TRANSFORMED OFFSET 

Address: Operational Base + offset (OxOOBC 

| Bit |Attr|ResetValue| ——— (s—“i*‘“;:*CéieScription =— (sd 
[31:20|RO [0x000__|reserved 


transformed_yoffset 
19:16;/RW |0x0 The y_offset between the first active pixel and the first pixel of 


column. 


15:4 |RO |0x000 reserved 


transformed_xoffset 
3:0 |RW |0x0 The x_offset between the first active pixel and the first pixel of 


line. 


VOP2 CLUSTERO WINi AFBCD OUTPUT CTRL 
Address: Operational Base + offset (Ox00DO) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:5 [RO _|Oxo000000 [reserved sd 


winO_afbcd_gating_en 
AFBCD gating enable 
RM | OX0 1'bO: Disable 
1'b1: Enable 
3:0 [RO [oxo reserved 


VOP2 CLUSTERO WINi AFBCD MODE 

Address: Operational Base + offset (Ox00D4) 

| Bit [Attr|ResetValue| Ci‘ ecritiom 
[31:4 [RO [0x0000000_|reserved Cd 


win0O_ymir_en 
RW {0x0 1'bO: Y-mirror disable 
1'b1: Y-mirror when AFBCD output 


ao 1 miro 

RW |0x0 1'bO: X-mirror disable 

1'b1: X-mirror when AFBCD output 

2 fw foro 1: Rotation 2 

1 RW |0x0 1'bO: Rotation 270 disable 
1'b1: Rotation 270 angle, when AFBCD output 
winO_rot90_en 

RW /|0x0 1'bO: Rotation 90 disable 

1'b1: Enable, rotation 90 angle when AFBCD output 


VOP2 CLUSTERO WINi AFBCD HDR PTR 
Address: Operational Base + offset sae pe 


ere 
win0_, panama panne ——-Beseription hdr_ptr 
exocooogne AFBC encode stream starting address in DDR. 


VOP2 CLUSTERO WIN1 AFBCD VIR WIDTH 
Address: Operational Base + offset (OxOODC 


| Bit _|Attr| Reset Value 


: winO_afbcd_tail_num 
31:16|RW |oxo000 Header/payload arbiter tail number. 


winO_afbcd_pic_vir_width 
15:0 |RW |0x0000 When AFBCD mode is x_mirror/rot90/rot270, it must be aligned 
to 64 pixels, else it must be aligned to 16 pixels. 


VOP2 CLUSTERO WINi AFBCD SIZE 
Address: Operational Base + offset (OxO0OEO) 
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| Bit |Attr|ResetValue| ss Cé@eescription 


winO_afbcd_pic_height 
31:16}RW |0x0000 This value should equal to ( picture height - 1 ) and aligned to 16 


pixels. 


winO_afbcd_pic_width 
15:0 |RW |0x0000 This value should equal to ( picture width - 1 ) and aligned to 16 
pixels. 


VOP2 CLUSTERO WIN1 AFBCD PIC OFFSET 
Address: Operational Base + offset (Ox00E4) 
| Bit [Attr/ResetValue| —Céiescription 
winOQ_afbcd_pic_yoffset 
31:16)RW |0x0000 Display image vertical offset in DDR. it must be aligned to 16 
pixels. 


winO_afbcd_pic_xoffset 
15:0 |RW |/0x0000 Display image horizon offset in DDR. it must be aligned to 16 
pixels. 


VOP2 CLUSTERO WINi1 AFBCD DIS OFFSET 
Address: Operational Base + offset (OxO0OE8) 


| Bit |Attr[ResetValue| —C(eescription = 
; winO_afbcd_dis_yoffset 

31:16|RW |0x0000 Display image vertical offset in panel. it can be random. 

0x0000 winO_afbcd_dis_xoffset 


Display image horizon offset in panel. it can be random. 


VOP2 CLUSTERO WINi AFBCD CTRL 
Address: Operational Base + offset (OxOOEC) 


| Bit |Attr|/Reset Value| Ci escription 
[31:11]RO_|0x000000 


winO_afbcd_uv_swap_en 

winO0 AFBCD mode uv swap enable 
winO_afbcd_rb_swap_en 

-—"1 winO AFBCD mode rb swap enable 


winO_afbcd_block_split 
RW |0x0 1'bO: Disable 
1'b1: Enable 


winO_afbcd_half_block 
RW /|0x0 1'bO: AFBCD full mode, 16 line one tail line 
1'b1: AFBCD half mode, 8 line one tail line 
winO_afbcd_pixel_packing_fmt 
AFBCD data format. 
4'hO: RGB565 
4'h2: RGBA1010102 
4'h3: YUV420_101010 
4'h4: RGB888 
4'h5: RGBA8888 
4'h9: YUV420_ 888 
4'hb: YUV422_ 888 
4'he: YUV422_ 101010 
Others: Reserved 
[4]: color transform 
1'bO: Disable 
1'b1: Enable 


6:2. |RW |0x00 
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| Bit |Attr|ResetValue| Ci eescription 


winO_afbcd_video_top_crop 
video top crop. 
: 2'b00: O 
1:0 |RW |0x0 >'b01: 4 
2'b10: 8 
others: Reserved 


VOP2 CLUSTERO CTRL 
Address: Operational Base + offset (0x0100) 
| Bit [Attr|ResetValue|  ——s—“(;i‘“;C™C~CiS scription Cd 
cluster_frm_resetn_en 
1 RW |0x0 1'bO: Disable 
1'b1: Enable 


[30:21]RO_|0x000 


cluster_wrap_en 
20 RW |0x0 1'bO: Disable 

1'b1: Enable 
}19:15|RO_|O0x00__—__—reserved 


cluster_mmu_bypass 
RW /0x0 1'bO: Disable 
1'b1: Enable 


cluster_axi_sel 
RW |0x0 1'b0O: Select AXIO 
1'b1: Select AXI1 
cluster_dma_stop 
Stop cluster DMA. 
Bes RW One 1'bO: Disable 
1'b1: Enable 


<< 
cluster_filter_en 
e fpw 0x0 1'bO: Disable 
1'b1: Enable 


cluster_Ib_mode 

CLUSTER line buffer mode, calculated by driver. 

2'b00: One window, max width is 4096, AFBCD is half_block 
RW /0x0 mode 

2'b01: Two window, max width is 2048, AFBCD is half_block 

mode 

2'b1i0: One window, max width is 2048, AFBCD is full mode 


winl1_en_status 
winO_en_status 
cluster_afbcd_en 


RW {0x0 1'bO: WinO and wini AFBCD disable 
1'b1i: WinO and wini AFBCD enable 


cluster_en 
RW {0x0 1'bO: Disable 
1'bi: Enable 


VOP2 CLUSTERO LG COEO 
Address: Operational Base + offset (0x0110) 


| Bit |Attr|/ResetValue| Ci eescription 


‘ cluster_lg_coeO 
Det eneeeee Coefficient of 3x3 matrix. 
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VOP2 CLUSTERO LG COE1 
Address: Operational Base + offset (0x0114) 


| Bit |Attr| Reset Value, 


Po eseription 
; cluster_Ig_coel 
0x00000000 Coefficient of 3x3 matrix. 


VOP2 CLUSTERO LG COE2 
Address: Operational Base + offset (0x0118) 


| Bit [Attr|ResetValue|  ————C‘Ci Scriptom 
. cluster_lg_coe2 
pxdobepeer Coefficient of 3x3 matrix. 


VOP2 CLUSTERO HG COEO 
Address: Operational Base + offset (0x0120) 


| Bit [Attr|ResetValue| ss —“‘;‘“‘;CC«éiS scription — Cd 
‘ cluster_hg_coe0 
exengnaee Coefficient of 3x3 matrix. 


VOP2 CLUSTERO HG COE1 
Address: Operational Base + offset (0x0124 


| Bit_[Attr| Reset Value 
. cluster_hg_coel 
0x00000000 Coefficient of 3x3 matrix. 


VOP2 CLUSTERO HG COE2 
Address: Operational Base + offset (0x0128) 


| Bit |Attr| Reset Value 
pio 


cluster_hg_coe2 
Rw |ox00000000 Coefficient of 3x3 matrix. 


7.5.3.6 ESMARTO/1/2/3 
VOP2 ESMARTO CTRLO 
Address: Operational Base + offset (Ox0000 
| Bit |Attr[ResetValue|  ———<s—“‘“;C™SCéi scription 
esmart_frm_resetn_en 
1 RW |0x0 1'bO: Disable 
1'b1: Enable 


[30:5 |RO_|0x0000000 


esmart_8bpp_lut_en 


esmart_csc_mode 
Color space conversion: 
: 2'b00: BT601_L 
Soe, RM 0x8 2'b01: BT709_L 
2'b10: BT601_F 
2'b11: BT2020 


esmart_rgb2yuv_en 
1 RW {0x0 1'bO: Disable 
1'b1: Enable 
esmart_yuv2rgb_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 
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VOP2 ESMARTO CTRL1 
Address: Operational Base + offset (0x0004 


ke 


xo fro as ose 
at few po 1'bO: AXI addr add vstep 
1'b1: AXI addr sub vstep 


esmart_dma_rreq_thold 

Esmart DMA hurry read request thold. If esmart empty Ib 
S022 RW 0x8 number >= esmart_DMA_rreq_thold, DMA_rreq_hurry is 

asserted. 

esmart_dma_rreq_hurry_en 

Enable esmart DMA hurry read request. 
2 RMS 0x0 1'b0: Disable 

1'b1: Enable 


: esmart_cbcr_gather_num 
Bier The gather number of CBCR. 
. esmart_yrgb_gather_num 
ee The gather number of YRGB. 
19:17|RO [0x0 _—_—[reserved 
: esmart_cbcr_rid 
rake AXI read id of esmart cbcr channel. 
a a = 
esmart_yrgb_rid 
AXI read id of esmart yrgb channel. 
esmart_cbcr_gather_en 
2 kwloa enable CBCR gather transfer. 


esmart_yrgb_gather_en 
<i To enable YRGB gather transfer. 


esmart_esmart_axi_rlen 

2'bOO: Bursti6 (burst 15 in rgb888 pack mode) 
1:0 |RW |0x0 2'b01: Burst8 (burst 12 in rgb888 pack mode) 

2'b10: Burst4 (burst 6 in rgb888 pack mode) 

2'b11: Reserved 


VOP2 ESMARTO AXI CTRL 
Address: Operational Base + offset (0x0008) 


| Bit |Attr/ResetValue| Ci eescription 
31:9 |RO_|0x000000 


esmart_auto_gating_en 
RW {0x0 1'bO: Disable 
1'b1: Enable 


: esmart_outstanding_num 
esmart outstanding number. 


esmart_outstanding_en 
3 RW {0x0 1'bO: Disable 
1'b1: Enable 


esmart_mmu_bypass 
2 RW {0x0 1'bO: Disable 
1'b1: Enable 
esmart_axi_sel 
1 RW |0x0 1'bO: Select AXIO 
1'b1: Select AXI1 
esmart_dma_sop 
RW |0x0 1'bO: Disable 
1'b1: Enable 
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VOP2 ESMARTO REGIONO MST CTL 
Address: Operational Base + offset (0x0010 


| Bit |Attr|ResetValue| Ci escription = 
31:18/RO_|0x0000 


regionO_yuv_clip 
1'bO: Disable, YCbCr no clip 

Pe SENS) PAD 1'b1: Enable, YCbCr clip before YCbCr2RGB 
*Y clip: 16~235, CbCr clip: 16~239 
region0O_uv_swap 

15 RW {0x0 1'bO: Y3BY2Y1Y0 
1'b1: Y3BY1Y2Y0 

pa fa foxo borne 

14 RW {0x0 1'bO: RGB 
1'b1: BGR 

3 frw foo regionO_alpha_swap 

13 RW {0x0 1'b0O: ARGB 
1'b1: RGBA 

2 fw foo regionO_dither_up_en 

12 RW /|0x0 1'bO: Disable 
1'b1: Enable 
regionO_cbcr_4gt 

If esmart_cbcr_ysd_enc, bilinear is enabled and 
cbcr_act_height/cbcr_dsp_height > 4, esmart_cbcr_4gt must be 
enabled. 
regionO_cbcr_2gt 

If esmart_cbcr_ysd_enc, bilinear is enabled and 
cbcr_act_height/cbcr_dsp_height > 2, esmart_cbcr_2gt must be 
enabled. 
regionO_yrgb_4gt 

bff If esmart_yrgb_ysd_enc, bilinear is enabled and 
yrgb_act_height/yrgb_dsp_height > 4, esmart_yrgb_4gt must be 
enabled. 
regionO_yrgb_2gt 

Rw loxo If esmart_yrgb_ysd_enc, bilinear is enabled and 

yrgb_act_height/yrgb_dsp_height > 2, esmart_yrgb_2gt must be 
enabled. 


7:6 |RO [0x0 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


regionO_data_fmt 
5'h0O: ARGB8888 
5'hO1: RGB888 
5'hO2: RGBS65 
5'hO4: YUV420 
5'hOS: YUV422 
5'hO6: YUV444 
5'hO8: YVYU422 
5'hO9: YVYU420 
Sade RM 0X0 5'hOa: VYUY422 
5'hOb: VYUY420 
5'h10: BPPOS 
5'h11: BPP26 
5'h12: BPP44 
5'h13: BPP62 
5'h14: YUV420_10B 
5'h15: YUV422_10B 
5'h16: YUV444_10B 


regionO_mst_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


VOP2 ESMARTO REGIONO MST YRGB 
Address: Operational Base + offset (0x0014 


| Bit _|Attr| Reset Value 


: region0O_yrgb_mst 
0x00000000 Esmart regionO YRGB frame buffer memory start address. 


VOP2 ESMARTO REGIONO MST CBCR 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value 


: regionO_cbcr_mst 
0x00000000 Esmart regionO CBCR frame buffer memory start address 


VOP2 ESMARTO REGIONO VIR 
Address: Operational Base + offset (Ox001C 


pisefaw [owo000 [SEROMA nn 


Ce ee 
a: 31:16 Rw | (0x0000 | Number of words of MstO uv Virtual width. 


regionO_vir_stride 

Number of words of Mst0O yrgb Virtual width. 
ARGB888: winO_vir_width 

RGB888: (winO_vir_width*3/4) + (winO_vir_width%3) 
RGB565: ceil(winO_vir_width/2) 

YUV: ceil(winO_vir_width/4) 

YUV tile: ceil(winO_vir_width/4) 
YUYV,YVYU,UYVY,VYUY: ceil(winO_vir_width/4) 


15:0 |RW |0x0000 


VOP2 ESMARTO REGIONO ACT INFO 

Address: Operational Base + offset (0x0020) 

| Bit [Attr/ResetValue| Ci escription 
31:29[RO [Oxo reserved 
regionO_act_heigth 

esmartO_act_height = esmartO vertical size -1. 


28:16 0x0000 


15:13]RO_|0x0__—_—reserved 
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| Bit |Attr|ResetValue| Ci ecription 


: regionO_act_width 
On8000 win_act_width = (winO horizontal size -1). 


VOP2_ ESMARTO REGIONO DSP _ INFO 
Address: Operational Base + offset (0x0024) 


| Bit_{attr| Reset Value|__Description 
31:29|RO [Oxo [reserved 


regionO_dsp_height 
28. :6|Rw |oxo000 Fe a height = vertical size -1. 


ee reserved s—‘“sSOSOSOSOSOSOOOOOOOOOO 
: regionO_dsp_width 
eae dsp_width = horizontal size -1. 


VOP2 ESMARTO REGIONO DSP OFFSET 
Address: Operational Base + offset (0x0028 


| Bit _|Attr| Reset Value 
31:29|RO [Oxo si freserved 


: regionO_dsp_yoff 
28:16|RW /0x0000 Display image vertical offset in panel. 


15:13[RO [Oxo ——sireserved ee s—“‘“‘“‘“‘“‘“‘“‘(‘(‘(‘C;C*r 
: regionO_dsp_xoff 
ee Display image horizon offset in panel. 


VOP2 ESMARTO REGIONO SCL CTRL 
Address: Operational Base + offset (0x0030) 


Bit. |Altr| Reset Value|____________Deseription _| 
regionO_ysu_bic_mode 
Vertical bicubic scale up mode. 
2'b00: PRECESE 
2'b0O1: SPLINE 
2'b10: CATROM 
2'b11: MITCHEL 
regionO_xsu_bic_mode 
Horizontal bicubic scale up mode. 
2'b00: PRECESE 
2'b0O1: SPLINE 
2'b10: CATROM 
2'b11: MITCHEL 
regionO_cbcr_yscl_mode 
When cbcr_ysu_en is enabled. 
2'b00O: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 
other: Not ysu_scale 
when cbcr_ysd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not ysd_scale 
regionO_cbcr_ysd_en 
Enable CBCR vertical scale down. 
1'bO: Disable 
1'b1: Enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 958 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


regionO_cbcr_ysu_en 

Enable CBCR vertical scale up. 
BE RW OX0 1'b0: Disable 

1'b1: Enable 


regionO_cbcr_xscl_mode 
When cbcr_xsu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 
11:10)}RW other: Not xsu_scale 
when cbcr_xsd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not xsd_scale 


regionO_cbcr_xsd_en 

0x0 Enable CBCR horizontal scale down. 
1'bO: Disable 
1'b1: Enable 
regionO_cbcr_xsu_en 

0x0 Enable CBCR horizontal scale up. 
1'bO: Disable 
1'b1: Enable 
regionO_yrgb_yscl_mode 
When yrgb_ysu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 

0x0 other: Not ysu_scale 
when yrgb_ysd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not ysd_scale 
regionO_yrgb_ysd_en 

0x0 Enable YRGB vertical scale down. 
1'bO: Disable 
1'b1: Enable 
regionO_yrgb_ysu_en 

0x0 Enable YRGB vertical scale up. 
1'bO: Disable 
1'b1: Enable 
regionO_yrgb_xscl_mode 
When yrgb_xsu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 

0x0 other: Not xsu_scale 
when yrgb_xsd_en is enabled. 
2'b00O: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not xsd_scale 


> fw 
+ fe 
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| Bit |Attr|ResetValue| —Ci@eescription 


regionO_yrgb_xsd_en 

Enable YRGB horizontal scale down. 
BRO 1'bO: Disable 

1'b1: Enable 


regionO_yrgb_xsu_en 

Enable YRGB horizontal scale up. 
RO? 1'b0: Disable 

1'b1: Enable 


VOP2 ESMARTO REGIONO SCL FACTOR YRGB 
Address: Operational Base + offset (0x0034 


| Bit |Attr|/ResetValue| Ci eescription = 


regionO_yrgb_yfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
31:16/RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 
regionO_yrgb_xfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
15:0 |RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 


VOP2 ESMARTO REGIONO SCL FACTOR CBCR 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value 


regionO_cbcr_yfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
31:16/RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
LCDC_WINO_DSP_INFO[15:0]))*2%12 
regionO_cbcr_xfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
15:0 |RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 


VOP2 ESMARTO REGIONO SCL OFFSET 
Address: Operational Base + offset (Ox003C 


| Bit_|Attr| Reset Value 


regionO_cbcr_yscl_offset 
oat Esmart cbcr vertical scale offset. 


regionO_cbcr_xscl_offset 

Esmart cbcr horizontal scale offset. 
. regionO_yrgb_yscl_offset 

Esmart yrgb vertical scale offset. 
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| Bit |Attr| Reset Value, 


. regionO_yrgb_xscl_offset 
Esmart yrgb horizontal scale offset. 
VOP2 ESMARTO REGION1 MST CTL 
Address: Operational Base + offset (0x0040) 


| Bit |Attr|/Reset Value| Ci eescription 
31:18|RO_|0x0000 


region1_yuv_clip 
1'bO: Disable, YCbCr no clip 
oP RM | OXD 1'b1: Enable, YCbCr clip before YCbCr2RGB 
*Y clip: 16~235, CbCr clip: 16~239 
Swap U and V component. 
region1_mid_swap 
1'bO: Y3Y2Y1Y0 
1'b1: Y3Y1Y2Y0 
regioni_rb_swap 
1'bO: RGB 
1'b1: BGR 
region1_alpha_swap 
1'b0O: ARGB 
1'b1: RGBA 
regioni_dither_up_en 
1'bO: Disable 
1'b1: Enable 
regioni_cbcr_4gt 
If esmart_cbcr_ysd_enc, bilinear is enabled and 
cbcr_act_height/cbcr_dsp_height > 4, esmart_cbcr_4gt must be 


region1_cbcr_2gt 

If esmart_cbcr_ysd_enc, bilinear is enabled and 
cbcr_act_height/cbcr_dsp_height > 2, esmart_cbcr_2gt must be 
enabled. 


regioni_yrgb_4gt 
If esmart_yrgb_ysd_enc, bilinear is enabled and 
yrgb_act_height/yrgb_dsp_height > 4, esmart_yrgb_4gt must be 


regioni_yrgb_2gt 

If esmart_yrgb_ysd_enc, bilinear is enabled and 
yrgb_act_height/yrgb_dsp_height > 2, esmart_yrgb_2gt must be 
enabled. 


7:6 |RO [0x0 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


regioni_data_fmt 
5'h00: ARGB8888 
5'h0O1: RGB888 
5'h0O2: RGB565 
5'h04: YUV420 
5'hO5: YUV422 
5'h06: YUV444 
5'h08: YVYU422 
5'h09: YVYU420 
aad RM IO X00 5'h0a: VYUY422 
5'hOb: VYUY420 
5'h10: BPP0O8 
5'h11: BPP26 
5'h12: BPP44 
5'h13: BPP64 
5'h14: YUV420_10B 
5'h1i5: YUV422_10B 
5'h16: YUV444_ 10B 


regioni_mst_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


VOP2 ESMARTO REGION1I MST YRGB 
Address: Operational Base + offset (0x0044 


| Bit _|Attr| Reset Value 


: regioni_yrgb_mst 
0x00000000 Esmart regionO YRGB frame buffer memory start address. 


VOP2 ESMARTO REGION1 MST CBCR 
Address: Operational Base + offset (0x0048) 


| Bit |Attr| Reset Value 


; region1_cbcr_mst 
0x00000000 Esmart regionO CBCR frame buffer memory start address 


VOP2 ESMARTO REGION1 VIR 
Address: Operational Base + offset (Ox004C 


pila [owoo00 [SHORE nn 


joxoooo «region 1_vir_stride_uv 
a: 31:16 Rw | (0x0000 | Number of words of MstO uv Virtual width. 


region1_vir_stride 

Number of words of MstO yrgb Virtual width. 
ARGB888: winO_vir_width 

RGB888: (winO_vir_width*3/4) + (winO_vir_width%3) 
RGB565: ceil(winO_vir_width/2) 

YUV: ceil(winO_vir_width/4) 

YUV tile: ceil(winO_vir_width/4) 
YUYV,YVYU,UYVY,VYUY: ceil(winO_vir_width/4) 


15:0 |RW |0x0000 


VOP2 ESMARTO REGION1 ACT INFO 

Address: Operational Base + offset (0x0050) 

| Bit [Attr/ResetValue| Ci escription 
31:29/RO [Oxo si reserved 
region1_act_heigth 

esmartO_act_height = esmartO vertical size -1. 


28:16 0x0000 


15:13]RO_|0x0___—_—reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


: region1_act_width 
On8000 win_act_width = (winO horizontal size -1). 


VOP2 ESMARTO REGION1 DSP INFO 
Address: Operational Base + offset (0x0054) 


| Bit_{attr| Reset Value|___Description 
31:29|RO [Oxo [reserved 


region1_dsp_height 
ae :6|Rw |oxo000 Fe a height = vertical size -1. 


ee reserved ssi“ 
: region1_dsp_width 
eae dsp_width = horizontal size -1. 


VOP2 ESMARTO REGION1 DSP OFFSET 
Address: Operational Base + offset (0x0058 


| Bit _|Attr| Reset Value 
31:29|RO_ [Oxo si freserved 


: regioni_dsp_yoff 
28:16|RW /0x0000 Display image vertical offset in panel. 


15:13[RO_ |OxO.—sireserved) ee s—“(—‘“‘“‘“‘“‘“‘;éNCCCC(C*dr 
: regioni_dsp_xoff 
ee Display image horizon offset in panel. 


VOP2 ESMARTO REGION1 SCL CTRL 
Address: Operational Base + offset (0x0060) 


Bit. |Altr| Reset Value|____________Deseription _| 
region1_ysu_bic_mode 
Vertical bicubic scale up mode. 
2'b00: PRECESE 
2'b01: SPLINE 
2'b10: CATROM 
2'b1i1: MITCHEL 
region1_xsu_bic_mode 
Horizontal bicubic scale up mode. 
2'b00: PRECESE 
2'b01: SPLINE 
2'b10: CATROM 
2'b1i1: MITCHEL 
region1_cbcr_yscl_mode 
When cbcr_ysu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 
other: Not ysu_scale 
When cbcr_ysd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not ysd_scale 
regioni_cbcr_ysd_en 
Enable CBCR vertical scale down. 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr|ResetValue| ss Ci@eescription 


regionl_cbcr_ysu_en 

Enable CBCR vertical scale up. 
Be RW Oxe 1'bO: Disable 

1'b1: Enable 


region1_cbcr_xscl_mode 
When cbcr_xsu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 
11:10;}RW other: Not xsu_scale 
When cbcr_xsd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not xsd_scale 


region1_cbcr_xsd_en 

0x0 Enable CBCR horizontal scale down. 
1'bO: Disable 
1'b1: Enable 
region1_cbcr_xsu_en 

0x0 Enable CBCR horizontal scale up. 
1'bO: Disable 
1'b1: Enable 
regioni_yrgb_yscl_mode 
When yrgb_ysu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 

0x0 other: Not ysu_scale 
When yrgb_ysd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not ysd_scale 
regionl_yrgb_ysd_en 

0x0 Enable YRGB vertical scale down. 
1'bO: Disable 
1'b1: Enable 
regionl_yrgb_ysu_en 

0x0 Enable YRGB vertical scale up. 
1'bO: Disable 
1'b1: Enable 
region1l_yrgb_xscl_mode 
When yrgb_xsu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 

0x0 other: Not xsu_scale 
When yrgb_xsd_en is enabled. 
2'b00O: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not xsd_scale 


> fw 
+ fe 
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| Bit |Attr|ResetValue| Ci@eescription 


regionl_yrgb_xsd_en 

Enable YRGB horizontal scale down. 
BRO 1'bO: Disable 

1'b1: Enable 


regionl_yrgb_xsu_en 

Enable YRGB horizontal scale up. 
RO? 1'b0: Disable 

1'b1: Enable 


VOP2 ESMARTO REGION1 SCL FACTOR YRGB 
Address: Operational Base + offset (0x0064 


| Bit |Attr|/ResetValue| Ci escription 


regioni_yrgb_yfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
31:16/RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 
regioni_yrgb_xfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
15:0 |RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 


VOP2 ESMARTO REGION1 SCL FACTOR CBCR 
Address: Operational Base + offset (0x0068) 


| Bit |Attr| Reset Value 


regioni_cbcr_yfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
31:16/RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
LCDC_WINO_DSP_INFO[15:0]))*2%12 
region1_cbcr_xfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
15:0 |RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 


VOP2 ESMARTO REGION1 SCL OFFSET 
Address: Operational Base + offset (OxO006C 


| Bit_|Attr| Reset Value 


regioni_cbcr_yscl_offset 
oat Esmart cbcr vertical scale offset. 


regioni_cbcr_xscl_offset 

Esmart cbcr horizontal scale offset. 
. regioni_yrgb_yscl_offset 

Esmart yrgb vertical scale offset. 
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| Bit |Attr| Reset Value, 


. regioni_yrgb_xscl_offset 
Esmart yrgb horizontal scale offset. 
VOP2 ESMARTO REGION2 MST CTL 
Address: Operational Base + offset (0x0070) 


| Bit |Attr|/ResetValue| Ci eescription 
31:18/RO_|0x0000 


region2_yuv_clip 
1'bO: Disable, YCbCr no clip 
ae RMS | OXD 1'b1: Enable, YCbCr clip before YCbCr2RGB 
*Y clip: 16~+235, CbCr clip: 16~239 
Swap U and V component. 
region2_mid_swap 
1'bO: Y3BY2Y1Y0 
1'b1: Y3Y1Y2Y0 
region2_rb_swap 
1'bO: RGB 
1'b1: BGR 
region2_alpha_swap 
1'b0O: ARGB 
1'b1: RGBA 
region2_dither_up_en 
1'bO: Disable 
1'b1: Enable 
region2_cbcr_4gt 
If esmart_cbcr_ysd_enc, bilinear is enabled and 
cbcr_act_height/cbcr_dsp_height > 4, esmart_cbcr_4gt must be 


region2_cbcr_2gt 

If esmart_cbcr_ysd_enc, bilinear is enabled and 
cbcr_act_height/cbcr_dsp_height > 2, esmart_cbcr_2gt must be 
enabled. 


region2_yrgb_4gt 
If esmart_yrgb_ysd_enc, bilinear is enabled and 
yrgb_act_height/yrgb_dsp_height > 4, esmart_yrgb_4gt must be 


region2_yrgb_2gt 

If esmart_yrgb_ysd_enc, bilinear is enabled and 
yrgb_act_height/yrgb_dsp_height > 2, esmart_yrgb_2gt must be 
enabled. 


7:6 |RO [0x0 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


region2_data_fmt 
5'h00: ARGB&8888 
5'h01: RGB888 
5'h0O2: RGB565 
5'h04: YUV420 
5'hO5: YUV422 
5'h06: YUV444 
5'h08: YVYU422 
5'h09: YVYU420 
aad RM IO X00 5'h0a: VYUY422 
5'hOb: VYUY420 
5'h10: BPP0O8 
5'h11: BPP26 
5'h12: BPP44 
5'h13: BPP64 
5'h14: YUV420_10B 
5'h1i5: YUV422_10B 
5'h16: YUV444_ 10B 


region2_mst_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


VOP2 ESMARTO REGION2 MST YRGB 
Address: Operational Base + offset (0x0074 


| Bit _|Attr| Reset Value 


: region2_yrgb_mst 
0x00000000 Esmart regionO YRGB frame buffer memory start address. 


VOP2 ESMARTO REGION2 MST CBCR 
Address: Operational Base + offset (0x0078) 


| Bit |Attr| Reset Value 


; region2_cbcr_mst 
0x00000000 Esmart regionO CBCR frame buffer memory start address 


VOP2 ESMARTO REGION2 VIR 
Address: Operational Base + offset (Ox007C 


pila [owo000 [SOE nn 


x00. ae oe 
a: 31:16 Rw | (0x0000 | Number of words of MstO uv Virtual width. 


region2_vir_stride 

Number of words of MstO yrgb Virtual width. 
ARGB888: winO_vir_width 

RGB888: (winO_vir_width*3/4) + (winO_vir_width%3) 
RGB565: ceil(winO_vir_width/2) 

YUV: ceil(winO_vir_width/4) 

YUV tile: ceil(winO_vir_width/4) 
YUYV,YVYU,UYVY,VYUY: ceil(win0O_vir_width/4) 


15:0 |RW |0x0000 


VOP2 ESMARTO REGION2 ACT INFO 

Address: Operational Base + offset (0x0080) 

| Bit [Attr/ResetValue| Ci ecription 
31:29/RO [Oxo si reserved 
region2_act_heigth 

esmartO_act_height = esmartO vertical size -1. 


28:16 0x0000 


15:13]RO_|0x0__—_—reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


: region2_act_width 
On8000 win_act_width = (winO horizontal size -1). 


VOP2 ESMARTO REGION2 DSP INFO 
Address: Operational Base + offset (0x0084) 


= Bit_{attr| Reset Value|__Description 
31:29|RO [Oxo [reserved 


region2_dsp_height 
ae :6|Rw |oxo000 Fe ae height = vertical size -1. 


ee reserved s—‘sSOSOSOSOOOOOOOOOOOOO 
: region2_dsp_width 
eae dsp_width = horizontal size -1. 


VOP2 ESMARTO REGION2 DSP OFFSET 
Address: Operational Base + offset (0x0088 


| Bit _|Attr| Reset Value 
31:29|RO [Oxo si reserved 


: region2_dsp_yoff 
28:16|RW /0x0000 Display image vertical offset in panel. 


15:13[RO_|OxO.——sireserved) ee —i(‘“‘C;C*™S*S*”*”™”™”™”™”CCOC*C*éi*z 
: region2_dsp_xoff 
ee Display image horizon offset in panel. 


VOP2 ESMARTO REGION2 SCL CTRL 
Address: Operational Base + offset (0x0090) 


Bit. |Altr| Reset Value|____________Deseription _| 
region2_ysu_bic_mode 
Vertical bicubic scale up mode. 
2'b00: PRECESE 
2'b01: SPLINE 
2'b10: CATROM 
2'b1i1: MITCHEL 
region2_xsu_bic_mode 
Horizontal bicubic scale up mode. 
2'b00: PRECESE 
2'b01: SPLINE 
2'b10: CATROM 
2'b1i1: MITCHEL 
region2_cbcr_yscl_mode 
When cbcr_ysu_en is enabled. 
2'b00O: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 
other: Not ysu_scale 
When cbcr_ysd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not ysd_scale 
region2_cbcr_ysd_en 
Enable CBCR vertical scale down. 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


region2_cbcr_ysu_en 

Enable CBCR vertical scale up. 
Be RW Oxe 1'bO: Disable 

1'b1: Enable 


region2_cbcr_xscl_mode 
When cbcr_xsu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 
11:10;}RW other: Not xsu_scale 
When cbcr_xsd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not xsd_scale 


region2_cbcr_xsd_en 

0x0 Enable CBCR horizontal scale down. 
1'bO: Disable 
1'b1: Enable 
region2_cbcr_xsu_en 

0x0 Enable CBCR horizontal scale up. 
1'bO: Disable 
1'b1: Enable 
region2_yrgb_yscl_mode 
When yrgb_ysu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 

0x0 other: Not ysu_scale 
When yrgb_ysd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not ysd_scale 
region2_yrgb_ysd_en 

0x0 Enable YRGB vertical scale down. 
1'bO: Disable 
1'b1: Enable 
region2_yrgb_ysu_en 

0x0 Enable YRGB vertical scale up. 
1'bO: Disable 
1'b1: Enable 
region2_yrgb_xscl_mode 
When yrgb_xsu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 

0x0 other: Not xsu_scale 
When yrgb_xsd_en is enabled. 
2'b00O: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not xsd_scale 


> fw 
+ fe 
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| Bit |Attr|ResetValue| Ci eescription 


region2_yrgb_xsd_en 

Enable YRGB horizontal scale down. 
BRO 1'bO: Disable 

1'b1: Enable 


region2_yrgb_xsu_en 

Enable YRGB horizontal scale up. 
RO? 1'b0: Disable 

1'b1: Enable 


VOP2 ESMARTO REGION2 SCL FACTOR YRGB 
Address: Operational Base + offset (0x0094 


| Bit |Attr|/ResetValue| Ci eescription 


region2_yrgb_yfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
31:16/RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 
region2_yrgb_xfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
15:0 |RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 


VOP2 ESMARTO REGION2 SCL FACTOR CBCR 
Address: Operational Base + offset (0x0098) 


| Bit |Attr| Reset Value 


region2_cbcr_yfactor 
when yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
31:16/RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16 
when yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
LCDC_WINO_DSP_INFO[15:0]))*2%12 
region2_cbcr_xfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
15:0 |RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 


VOP2 ESMARTO REGION2 SCL OFFSET 
Address: Operational Base + offset (Ox009C 


| Bit_|Attr| Reset Value 


region2_cbcr_yscl_offset 
oat Esmart cbcr vertical scale offset. 


region2_cbcr_xscl_offset 

Esmart cbcr horizontal scale offset. 
. region2_yrgb_yscl_offset 

Esmart yrgb vertical scale offset. 
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| Bit |Attr| Reset Value, 


. region2_yrgb_xscl_offset 
Esmart yrgb horizontal scale offset. 
VOP2 ESMARTO REGIONS MST CTL 
Address: Operational Base + offset (Ox00A0) 


| Bit |Attr|/Reset Value| Ci eescription 
31:18/RO_|0x0000 


region3_yuv_clip 
1'bO: Disable, YCbCr no clip 
oe EE Ox 1'b1: Enable, YCbCr clip before YCbCr2RGB 
*Y clip: 16~235, CbCr clip: 16~+239 
Swap U and V component. 
region3_mid_swap 
1'bO: Y3BY2Y1Y0 
1'b1: Y3Y1Y2Y0 
region3_rb_swap 
1'bO: RGB 
1'b1: BGR 
region3_alpha_swap 
1'b0O: ARGB 
1'b1: RGBA 
region3_dither_up_en 
1'bO: Disable 
1'b1: Enable 
region3_cbcr_4gt 
If esmart_cbcr_ysd_enc, bilinear is enabled and 
cbcr_act_height/cbcr_dsp_height > 4, esmart_cbcr_4gt must be 


region3_cbcr_2gt 

If esmart_cbcr_ysd_enc, bilinear is enabled and 
cbcr_act_height/cbcr_dsp_height > 2, esmart_cbcr_2gt must be 
enabled. 


region3_yrgb_4gt 
If esmart_yrgb_ysd_enc, bilinear is enabled and 
yrgb_act_height/yrgb_dsp_height > 4, esmart_yrgb_4gt must be 


region3_yrgb_2gt 

If esmart_yrgb_ysd_enc, bilinear is enabled and 
yrgb_act_height/yrgb_dsp_height > 2, esmart_yrgb_2gt must be 
enabled. 


7:6 |RO [0x0 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


region3_data_fmt 
5'h0O: ARGB8888 
5'hO1: RGB888 
5'hO2: RGBS65 
5'hO4: YUV420 
5'hOS: YUV422 
5'hO6: YUV444 
5'hO8: YVYU422 
5'hO9: YVYU420 
Sade RM 0X0 5'hOa: VYUY422 
5'hOb: VYUY420 
5'h10: BPPOS 
5'h11: BPP26 
5'h12: BPP44 
5'h13: BPP64 
5'h14: YUV420_10B 
5'h15: YUV422_10B 
5'h16: YUV444_10B 


region3_mst_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


VOP2 ESMARTO REGION3 MST YRGB 
Address: Operational Base + offset (OxO00A4 


| Bit _|Attr| Reset Value 


: region3_yrgb_mst 
0x00000000 Esmart regionO YRGB frame buffer memory start address. 


VOP2 ESMARTO REGION3 MST CBCR 
Address: Operational Base + offset (Ox00A8) 


| Bit |Attr| Reset Value 


: region3_cbcr_mst 
0x00000000 Esmart regionO CBCR frame buffer memory start address 


VOP2 ESMARTO REGIONS3 VIR 
Address: Operational Base + offset (OxOOAC 


pislaw [owo000 [SERENE nn 


oxo000. ea ene sie 
a: 31:16 Rw | (0x0000 | Number of words of MstO uv Virtual width. 


region3_vir_stride 

Number of words of Mst0O yrgb Virtual width. 
ARGB888: winO_vir_width 

RGB888: (winO_vir_width*3/4) + (winO_vir_width%3) 
RGB565: ceil(winO_vir_width/2) 

YUV: ceil(winO_vir_width/4) 

YUV tile: ceil(winO_vir_width/4) 
YUYV,YVYU,UYVY,VYUY: ceil(winO_vir_width/4) 


15:0 |RW |0x0000 


VOP2 ESMARTO REGION3 ACT INFO 

Address: Operational Base + offset (OxOOBO) 

| Bit [Attr/ResetValue| Ci ecription 
31:29/RO [Oxo reserved 
region3_act_heigth 

esmartO_act_height = esmartO vertical size -1. 


28:16 0x0000 


15:13]RO_ |0x0___—_—|reserved 
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| Bit |Attr|ResetValue| Ci escription 


: region3_act_width 
On8000 win_act_width = (winO horizontal size -1). 


VOP2 ESMARTO REGION3 DSP _ INFO 
Address: Operational Base + offset (Ox00B4) 


| Bit |Attr|Reset Value] CiDeescription 
31:29|RO [Oxo [reserved 


28: 16|RW | 0x0000 region3_dsp_height 


esmartO_dsp_height = esmart0O vertical size -1. 


15:13[RO [Oxo ——sireserved) ee —“(i‘“‘“‘“‘“‘“‘“‘“‘ ;!CCCCC(C*dr 
: region3_dsp_width 
eae dsp_width = horizontal size -1. 


VOP2 ESMARTO REGION3 DSP OFFSET 
Address: Operational Base + offset (Ox00B8 


| Bit _|Attr| Reset Value 
31:29|RO [Oxo si freserved 


: region3_dsp_yoff 
28:16|RW /0x0000 Display image vertical offset in panel. 


15:13[RO [Oxo —sireserved) ee —s—“‘“‘“‘“‘“‘“‘ ‘i !CCC*dr 
: region3_dsp_xoff 
ee Display image horizon offset in panel. 


VOP2 ESMARTO REGION3 SCL CTRL 
Address: Operational Base + offset (Ox00CO) 


| Bit |Attr|/ResetValue| Ci escription = 


region3_ysu_bic_mode 
Vertical bicubic scale up mode. 
2'b00: PRECESE 

2'b01: SPLINE 

2'b10: CATROM 

2'bi1: MITCHEL 
region3_xsu_bic_mode 
Horizontal bicubic scale up mode. 
2'b00: PRECESE 

2'b0O1: SPLINE 

2'b10: CATROM 

2'b1i1: MITCHEL 
region3_cbcr_yscl_mode 
When cbcr_ysu_en is enabled. 
2'b00: Best-neigh 

2'b01: Bilinear 

2'b10: Bicubic 

other: Not ysu_scale 

When cbcr_ysd_en is enabled. 
2'b00: Best-neigh 

2'b01: Bilinear 

2'b10: Average 

other: Not ysd_scale 
region3_cbcr_ysd_en 

Enable CBCR vertical scale down. 
1'bO: Disable 

1'b1: Enable 
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| Bit |Attr|ResetValue| SS Ci@eescription 


region3_cbcr_ysu_en 

Enable CBCR vertical scale up. 
Be RW Oxe 1'bO: Disable 

1'b1: Enable 


region3_cbcr_xscl_mode 
When cbcr_xsu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 
11:10;}RW other: Not xsu_scale 
When cbcr_xsd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not xsd_scale 


region3_cbcr_xsd_en 

0x0 Enable CBCR horizontal scale down. 
1'bO: Disable 
1'b1: Enable 
region3_cbcr_xsu_en 

0x0 Enable CBCR horizontal scale up. 
1'bO: Disable 
1'b1: Enable 
region3_yrgb_yscl_mode 
When yrgb_ysu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 

0x0 other: Not ysu_scale 
When yrgb_ysd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not ysd_scale 
region3_yrgb_ysd_en 

0x0 Enable YRGB vertical scale down. 
1'bO: Disable 
1'b1: Enable 
region3_yrgb_ysu_en 

0x0 Enable YRGB vertical scale up. 
1'bO: Disable 
1'b1: Enable 
region3_yrgb_xscl_mode 
When yrgb_xsu_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Bicubic 

0x0 other: Not xsu_scale 
When yrgb_xsd_en is enabled. 
2'b00: Best-neigh 
2'b01: Bilinear 
2'b10: Average 
other: Not xsd_scale 


> fw 
+ fe 
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| Bit |Attr|ResetValue| Ci escription 


region3_yrgb_xsd_en 

Enable YRGB horizontal scale down. 
BRO 1'bO: Disable 

1'b1: Enable 


region3_yrgb_xsu_en 

Enable YRGB horizontal scale up. 
RO? 1'bO: Disable 

1'b1: Enable 


VOP2 ESMARTO REGION3 SCL FACTOR YRGB 
Address: Operational Base + offset (Ox00C4 


| Bit |Attr/ResetValue| Ci escription 


region3_yrgb_yfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
31:16/RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 
region3_yrgb_xfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
15:0 |RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 


VOP2 ESMARTO REGION3 SCL FACTOR CBCR 
Address: Operational Base + offset (Ox00C8) 


| Bit |Attr| Reset Value 


region3_cbcr_yfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
31:16/RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
LCDC_WINO_DSP_INFO[15:0]))*2%12 
region3_cbcr_xfactor 
When yrgb_xsu: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
15:0 |RW |0x1000 (LCDC_WINO_DSP_INFO[15:0]))*2%16. 
When yrgb_xsd: 
factor=((LCDC_WINO_ACT_INFO[15:0]) / 
(LCDC_WINO_DSP_INFO[15:0]))*2%12. 


VOP2 ESMARTO REGION3 SCL OFFSET 
Address: Operational Base + offset (OxOO0CC 


| Bit_|Attr| Reset Value 


region3_cbcr_yscl_offset 
oat Esmart cbcr vertical scale offset. 


region3_cbcr_xscl_offset 

Esmart cbcr horizontal scale offset. 
. region3_yrgb_yscl_offset 

Esmart yrgb vertical scale offset. 
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| Bit |Attr| Reset Value, 


. region3_yrgb_xscl_offset 
Esmart yrgb horizontal scale offset. 
VOP2 ESMARTO KEY CTRL 
Address: Operational Base + offset (OxO0DO) 


| Bit |Attr| Reset Value 
esmart_key_en 


31 RW {0x0 1'bO: Disable 
1'bi: Enable 


30 [RO [Oxo si freserved 
: esmart_r_key_value 
ves Oxide Esmart RED color key. 
. esmart_g_key_value 
19:10|Rw |oxo00 Esmart GREEN color key. 
rw |ox000 esmart_b_key_value 
Esmart Blue color key. 
VOP2 ESMARTO BG EN 
Address: Operational Base + offset (Ox00D4 


| Bit_|Attr| Reset Value 


esmart_bg_en 
31 RW |0x0 1'bO: Disable 
1'b1: Enable 


30 [RO |OxO.——ifreserved — — —“—‘“‘“‘“(“(“(C*S*SSSC~C~CSCSCisC 
esmart_r_value 
ma 20/aw Joxoo0 Esmart Background Red color. 
esmart_g_value 
Onnne Esmart Background Green color. 


esmart_b_value 
a mae Esmart Background Blue color. 


7.5.3.7 HDR1i0 

VOP2 HDRiO HDR1i0O LUT CTRL 

Address: Operational Base + offset (0x0000) 

| Bit [Attr|ResetValue| CC‘ eScription = 
[31:2 [RO_|Oxo0000000 [reserved Sd 


hdr10_lut_mode 
Configure HDR10 register mode. 
BRE (Oxo 1'bO: AXI 
1'bi: AHB 
hdri0_lut_update_en 
Update HDR10 configure. 
RE 0x0 1'b0: Disable 
1'b1: Enable 


VOP2 HDRiO HDRiO LUT MST 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


7 hdri0O_lut_mst 
DADOOONOe HDR10 configure's start address in memory. 


VOP2_HDR10_SDR2HDR_CTRL 
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Address: Operational Base + offset (0x0010 


| Bit |Attr/ResetValue| —Cieescription 
[31:10/RO_[0x000000__—i|reserved 

sdr2hdr_gating_en 

Enable SDR2HDR auto-gating. 

1'bO: Disable 

1'b1: Enable 

sdr2hdr_bypass_en 

Bypass SDR2HDR function. 

1'bO: Disable 


sdr2hdr_oetf_en 
Enable OETF curve. 


1'bO: Disable 

1'b1: Enable 
sdr2hdr_r2r_mode 

Select R2R mode. 

1'b0: RGB709TORGB2020 
1'bi: RGB2020TORGB709 
sdr2hdr_r2r_en 

Enable R2R convert. 

1'bO: Disable 

1'b1: Enable 
sdr2hdr_eotf_en 

Enable EOTF curve. 

1'bO: Disable 

1'b1: Enable 


VOP2_ HDRi0O SDR2HDR_CTRL1 
Address: Operational Base + offset (0x0018) 


sdr2hdr_gating_en 

Enable SDR2HDR auto-gating. 
1'bO: Disable 

1'b1: Enable 
sdr2hdr_bypass_en 

Bypass SDR2HDR function. 
1'bO: Disable 

1'b1: Enable 


7:4 |RO |0xo_ reserved 


sdr2hdr_oetf_en 
Enable OETF curve. 

ee URE OX 1'bO: Disable 
1i'bi: Enable 
sdr2hdr_r2r_mode 
Select R2R mode. 

2 (| RE TOXO 1'b0: RGB709TORGB2020 
1'b1: RGB2020TORGB709 
sdr2hdr_r2r_en 
Enable R2R convert. 

+ Rw TOxe 1'bO: Disable 
1'bi: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


sdr2hdr_eotf_en 
Enable EOTF curve. 

pa 1'bO: Disable 
1'bi: Enable 


VOP2 HDRiO HDR2SDR CTRL1 
Address: Operational Base + offset (0x001C 


| Bit |Attr[ResetValue|  ——<s ———“‘;‘“;C™SCCéi scription 
[31:1 [RO |0x00000000 [reserved —i—“‘“C;éSOOOOC(‘!:COdC 
hdr2sdr_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 


VOP2_ HDRi0O HDR2SDR_ CTRL 

Address: Operational Base + offset (0x0020 

| Bit |Attr[ResetValue|  —=——<s——“‘(S Ci scription — 
[31:10[RO_ |0x000000__—ifreserved ee —s—“‘“‘(‘“(“(“(“#“‘($;COCOOCOC(C(C(‘#éC 


hdr2sdr_gating_en 
RW /|0x0 1'bO: Disable 
1'b1: Enable 


hdr2sdr_bypass_en 
RW /|0x0 1'bO: Disable 
1'b1: Enable 


7:1 __|RO_|0x00__—[reserved 


hdr2sdr_en 
RW |0x0 1'b0O: Disable 
1'bi: Enable 


VOP2 HDRi0O HDR2SDR SRC RANGE 

Address: Operational Base + offset (0x0024) 

| Bit |Attr|ResetValue|  ————C—C‘i scription = 
31:30[RO_ [Oxo si freserved 


29:16/RW |0x0000 es an 
Source max luminance. 
reserved —‘—s—‘“—‘“‘“‘sSSC*zd 


15:14/RO [0x0 —_—ifreserved 
13:0 |RW |0x0000 ory 
Source min luminance. 


VOP2_ HDRi0O_ HDR2SDR_NORFACEETF 

Address: Operational Base + offset (0x0028) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:11/RO_[0x000000_—i|reserved CS 


. normfaceetf 
onto) Normalization eetf factor. 


VOP2 HDRi0O HDR2SDR DST RANGE 
Address: Operational Base + offset (Ox002C) 


| Bit |Attr| Reset Value 


31: a dst imax 


Destination max luminance. 


dst_min 
oo Destination min luminance. 


VOP2_ HDR10 HDR2SDR_NORMFACCGAMMA 
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Address: Operational Base + offset (0x0030 


| Bit |Attr|ResetValue| sss —C—C—C‘iescription = 
31:16|RO_[0x0000 


; normfaccgamma 
Oxo0ee Normalization gamma factor. 
VOP2 HDR1i0O EETF OETFO 
Address: Operational Base + offset (Ox003C 
Dit {Attr| Reset Value/_________Description ____| 
a reserved C—“‘“S*s*s“‘“‘“‘“(SS™SC#C#C‘*C 
bt1886oetf_y 
oine bt1886oetf y. 


eetf_y 
eetf 


0x0000 


VOP2_ HDRi0O EETF OETF1 

Address: Operational Base + offset (0x0040) 

Bit |Attr| Reset Value|_________Deseription _ 

a = << << 
bt1886oetf_ 

saa reserved 


, eetf_y 
VOP2 HDRi0O EETF OETF2 
Address: Operational Base + offset (0x0044 


shit Atte Reset Value. Reset Value 


31:30/RO [OxO  ~—s [reserved eee 
bt1886o0etf_y 
aa 6|rw |oxo000 bt1886oetf 
5:14|RO [0x0 —ireserved —OS—SSC“*‘“S*s‘“‘SNS™C~CSCS 


: eetf_y 
VOP2 HDRi0O EETF OETF3 
Address: Operational Base + offset (0x0048) 
Bit. |Attr| Reset Value|____________Descrlptlon _| 
31:30[RO_|OxO.——si[reserved — —(“‘“‘“SOCOCOC~w™r 
bt1886oetf_y 
29: s¢|aw |oxo009 easssoetf 
115:14[RO [oxo [reserved 


: eetf_y 
VOP2 HDRi0O EETF OETF4 
Address: Operational Base + offset (Ox004C 
bit {attr| Reset Value|________Description 
[31:30/RO [Oxo ——sreserved ee — —“—s‘“‘“‘“‘“‘(‘(‘(‘(‘(‘(‘(‘(‘(‘(;:;s*S*™r 


bt1886o0etf_y 
ae :6|rw |oxo000 bt48B60eth yo 


a reserved 


: eetf_y 
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VOP2_ HDRi0O EETF OETF5 

Address: Operational Base + offset (0x0050) 

spit. Atte Reset Value /____,_______Peseription 
I31:30/RO |OxO ~—i[reserved eee 


bt1886oetf_y 
29: 6|aw |oxo000 bets86oetf y 


a — reserved 
: eetf_y 
VOP2 HDR1iO EETF OETF6 
Address: Operational Base + offset (0x0054) 
Bit Attr| Reset Value|______________Descrlptlon _| 
ee reserved —“‘“C*S*s*s*s“‘“‘(SSNOOCOOOOOOOCO~™O CY 
bt1886o0etf_y 
Done bt1886oetf y. 


eetf_y 
eetf y. 


0x0000 


VOP2_ HDRi0O EETF OETF7 
Address: Operational Base + offset (0x0058) 


Bit [attr Reset Value[ __ Description 

[31:30/[RO [oxo ——sireserved — —“‘“‘iéi;OOO Cdr 
bt1886o0etf_y 

29: 6|Rw |oxo000 bt1886oetf bteB60etf yd 

oa reserved —“‘“‘“‘“*‘“‘“‘ SOOO 


2 eetf_y 
VOP2 HDRi0O EETF OETF8 
Address: Operational Base + offset (Ox005C) 
Bit |attr| Reset Value| ______Description _ 
[31:30[RO_|OxO.—sireserved rr —“‘“‘“C;O™SC*”r 
bt1886oetf_y 
29: piel sone bt1886oett y. 
15:14[RO [Oxo si [reserved 


; eetf_y 


VOP2 HDRi0O EETF OETF9 

Address: Operational Base + offset a pee Ss — 
[Attr| Reset Value 
oe 
14[RO_| 


bt1886oetf_y 
=a Ox0 800 bt1886oett y. 


[oxo reserved 


0x0 
eetf_y 


VOP2_ HDR10 EETF OETF10 


Address: Operational Base + offset (0x0064 
| Bit |Attr| Reset Value 
31:30/RO_ [Oxo ——sireserved eC —“—s‘“‘“‘“‘“‘CWCC*d 
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| Bit |Attr| Reset Value, 


ee et _y 
29: 6|Rw |oxo000 euss6oetf 


oe reserved 
: eetf_y 
VOP2 HDRiO EETF OETFil 
Address: Operational Base + offset (0x0068) 
Dit Attr| Reset Value|_____________Descrlptlon _| 
orton aaa reserved —“‘“S*s*™”™”OO”OCO™C‘idCO 
bt1886o0etf_y 
FOR Deere bt1886oetf y. 
a 


eetf_y 
eetf y. 


0x0000 


VOP2 HDR1i0O EETF OETF1i2 
Address: Operational Base + offset (Ox006C 
[Attr|/Reset Value|———“‘C;SN CD eScription =—— ss ——CsCid 
a 
bt1886oetf_y 
15:14 hein — reserved eee 


: eetf_y 

VOP2 HDRi0O EETF OETF13 

Address: Operational Base + offset (0x0070) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 

31:30[RO_|oxo_ si freserved 
: bti886oetf_y 

29:16]RW /0x0000 bt1886oett y. 

15:14[RO_ [Oxo si [reserved 


: eetf_y 
VOP2 HDR1iO EETF OETF14 
Address: Operational Base + offset (0x0074) 
Bit |Attr| Reset Value|________Deseription _| 
31:30/RO [Oxo [reserved 
bt1886oetf_y 
a3 :6|aw |oxo000 euss6oetfy 
fh Lo reserved 


. eetf_y 
VOP2 HDRi0O EETF OETF15 
Address: Operational Base + offset (0x0078) 
Bit. |Attr| Reset Value|____________Descrlptlon _| 
31:30[RO_|OxO si freserved 


bt1886o0etf_y 
a 2 SE euss6oetfy 


i5:14]/RO_|OxO [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


: eetf_y 


VOP2_ HDRi0O EETF OETF16 

Address: Operational Base + offset (0x007C) 

Bit |Attr| Reset Value|_________Deseription _| 
31:30/RO [Oxo si reserved 


bt1886o0etf_y 
29: :6|aw |oxo000 bt@B60etf yd 


oe eae reserved —C—si‘“CsSs—“‘—s‘“‘“‘sSCSC*zr 
‘ eetf_y 
VOP2 HDRiO EETF OETFi7 
Address: Operational Base + offset (0x0080 
bit {Attr| Reset Value/_______Description 
'31:30/[RO [0x0 —ifreserved ss ti (iti‘(s;~™~™~OCOO”O~™OOOOOOOO 
bt1886oetf_y 
29: a nde bt1886oett y. 
[15:14/RO [Oxo —sreserved ee s—“(si‘“‘C‘“‘“‘“‘;NOCC*d 


. eetf_y 
VOP2_ HDR1i0O EETF OETF18 
Address: Operational Base + offset (0x0084) 
Bit. |Altr| Reset Value|_____________Deseription _| 
31:30/RO [Oxo [reserved 
bt1886oetf_y 
ee a ll OO 


; reserved 
VOP2 HDRiO EETF OETFi9 
Address: Operational Base + offset (0x0088 
bit {Attr| Reset Value|______Description 
[31:30/[RO [Oxo —sreserved ee —s—“s‘“‘“‘“‘“‘O;ONCOCC(C*d 
bt1886oetf_y 
ad 6|Rw |oxo000 bt48B60eth yo 
a reserved —sSSSSSSCidzd 


. eetf_y 


VOP2_ HDRi0O EETF OETF20 

Address: Operational Base + offset (Ox008C) 

Bit |Attr| Reset Value|_________Descrlptlon _| 
[31:30[RO_|OxO_ si freserved 


bt1886o0etf_y 
29: s6|aw |oxo000 bt1886oetf y. 


15:14[RO_|OxO_ si freserved 
. eetf_y 


VOP2_HDR10_EETF OETF21 
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Address: Operational Base + offset (0x0090 


Dit {Attr| Reset Value | ___Deseription 
31:30/RO |oxo reserved Cd 


bt1886oetf_y 
a: ele [G00 petss6oetfy 


[15:14[RO [Oxo —sireserved ee —“—si‘“‘“‘“‘“‘;COONOCC(C*d 
: eetf_y 
VOP2 HDR1i0O EETF OETF22 
Address: Operational Base + offset (0x0094 
Dit {attr| Reset Value|_________Description 
[31:30/[RO [Oxo ——sreserved ee — —“—s‘“‘“‘“‘;NOC(C*d 
bt1886oetf_y 
ad 6|aw |oxo000 bt48B60eth yo 
a reserved —sSSSSSCisdC 


. eetf_y 
VOP2 HDR1iO EETF OETF23 
Address: Operational Base + offset (0x0098) 
Bit. |Attr| Reset Value|________Descelptlon _| 
a reserved 
bt1886o0etf_y 
pAcn00 bt1886oett y. 
a 
eetf_y 
VOP2_ HDR1iO EETF OETF24 
Address: Operational Base + offset (Ox009C) 
[Attr|ResetValue| CC‘ ecriptiom — 
i << 
bt1886oetf_y 
claim pe4ssoetf 
15:14 ee reserved 


: eetf_y 

VOP2 HDRi0O EETF OETF25 

Address: Operational Base + offset (OxO0A0) 

| Bit [Attr|ResetValue| CC‘ Scription = 

31:30[RO |oxo_ si freserved 
: bt1i886oetf_y 

29:16|RW /0x0000 bt1886oetf y. 

15:14[RO [Oxo si [reserved 


; eetf_y 
VOP2_ HDRi0O EETF OETF26 
Address: Operational Base + offset (Ox00A4) 
| Bit [Attr|ResetValue| ———Cé‘i criti 
31:30/RO_ |Oxo_ [reserved 


; bt1i886oetf_y 
29:16 0x0000 bt18g6oetf y. 
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| Bit |Attr/ResetValue| Ci escription 
i5:14/RO_|OxO_ [reserved 


‘ eetf_y 
VOP2 HDRiO EETF OETF27 
Address: Operational Base + offset (Ox00A8 
bit {Attr| Reset Value|________Description 
[31:30/[RO [Oxo —sreserved ee —s—“—‘“‘“‘“‘“‘“‘(‘(‘(‘(‘;‘s*s*s*™ 
bt1886o0etf_y 
ais :6|aw |oxo000 bta8B60eth yo 
15:14[RO [Oxo ——sifreserved ee —(i‘“—s‘“‘“‘“‘éNC(C*d 


; eetf_y 

VOP2 HDR1iO EETF OETF28 

Address: Operational Base + offset (OxOOAC) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 

31:30[RO [Oxo si freserved 
. bt1i886oetf_y 

fale RYE Px0n0e bt1886oett y. 

15:14[RO [Oxo si [reserved 


. eetf_y 
VOP2 HDRiO EETF OETF29 
Address: Operational Base + offset (OxOOBO 
bit {attr| Reset Value|________Description _| 
[31:30[RO |OxO ————sireserved eee 

bt1886oetf_y 

ok 6|Rw |oxoo00 ee 
fd aa oe reserved —Cs—‘“sSsSsSSSSCSCisdCr 


: eetf_y 
VOP2 HDR1iO EETF OETF30 
Address: Operational Base + offset (Ox00B4) 
Bit |Attr| Reset Value|__________Descrlptlon _| 
31:30/RO_ |oxo si freserved 
bt1886o0etf_y 

a a a _ 

— reserved 


: eetf_y 
VOP2_ HDRi0 EETF OETF31 
Address: Operational Base + offset (Ox00B8) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:30/RO_|Oxo_ si [reserved 


: bt1886oetf_y 
29:16|RW |ox0000 bt1886oetf y. 


15:14/RO_|Oxo reserved 


; eetf_y 
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VOP2 HDR1i0 EETF OETE32 

Address: Operational Base + offset (OxOOBC 

| Bit |Attr|ResetValue| “ss ——“‘;‘“‘C;W:éCéi scription =— (Cd 
31:30/RO [0xO_—sreserved ——“(i‘“‘;CS*SCSCSSCS 


: bt1i886oetf_y 
e210 0x0000 bt1886oetf y. 


15:14[RO |OxO.——sireserved et —i—(‘“‘C‘s‘“‘“‘;C*dr 
: eetf_y 

VOP2 HDRi0O SAT YO 

Address: Operational Base + offset (Ox00CO 

| Bit [Attr[ResetValue|—“‘“‘;Céi eSscription — sd 

31:14/RO_|0x00000 


: sat_y 
VOP2_ HDRi0O SAT Y1 
Address: Operational Base + offset (Ox00C4) 
| Bit [Attr|ResetValue| Ci‘ e@criptiom 
31:14/RO_|0x00000 


. sat_y 


VOP2 HDRi0O SAT Y2 

Address: Operational Base + offset (Ox00C8) 

| Bit [Attr|ResetValue|  ————C‘i scription = 
[31:14[RO_|Oxo0000_—ifreserved 


: sat_y 


VOP2 HDR1i0O SAT Y3 

Address: Operational Base + offset (OxO00CC) 

| Bit |Attr|ResetValue|  ————C‘iScription =— 
[31:14/RO_ |0x00000__[reserved 


reserved —C—‘“CsSsSsSSSSCSSsSY 
: sat_y 
VOP2 HDRi0O SAT Y4 
Address: Operational Base + offset (Ox0OO0DO 
| Bit [Attr[ResetValue|—“‘t*‘“;SC*éi scription — sd 
31:14/RO_|0x00000 


: sat_y 


VOP2_ HDR1i0 SAT Y5 

Address: Operational Base + offset (Ox00D4) 

| Bit |Attr|ResetValue|  ————C*‘CeScritiom 
[31:14[RO_|Oxo0000_—s reserved 


; sat_y 


VOP2 HDRi0O SAT Y6 
Address: Operational Base + offset (Ox00D8) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 985 


RK3588 TRM-Part2 


| Bit |Attr|Reset Value| Ci@eescription 
31:14|RO_|0x00000 


Sat y. 


VOP2 HDRiO SAT Y7 
Address: Operational Base + offset (OxOODC 


| Bit _|Attr| Reset Value 
31:14|RO_|0x00000 


Sat y. 


VOP2 HDRi0O SAT Y8 
Address: Operational Base + offset (OxOOEO) 


| Bit |Attr|/ResetValue| Ci eescription 
31:14/RO_|0x00000 


. sat_y 


VOP2 HDRiO EOTF OETF YO 
Address: Operational Base + offset (OxOOFO) 


| Bit [Attr/ResetValue| CiéDescription 
VOP2 HDRi0O EOTF OETF Yi 
Address: Operational Base + offset (OxO0F4) 


| Bit [Attr/ResetValue| ——Céescription 
VOP2 HDR10O EOTF OETF Y2 
Address: Operational Base + offset (OxOOF8 


| Bit |Attr|ResetValue| Cieescription 
VOP2_ HDR1i0 EOTF OETF Y3 
Address: Operational Base + offset (OxOOFC 


| Bit_|Attr| Reset Value 


: st2084o0etf_y 
31:18 0x0000 st20840etf y. 


; bt1i886eotf_y 
0x00000 bt1886eott y. 


VOP2 HDRi0O EOTF OETF Y4 
Address: Operational Base + offset (0x0100) 
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| Bit |Attr|ResetValue| Ci@eescription 


. st2084o0etf_y 
31:18|RW |0x0000 st20840etf y. 


} bt1886eotf_y 
Ox00000 bt18g6eotf y. 
VOP2 HDR10 EOTF OETF Y5 

Address: Operational Base + offset (0x0104 


| Bit |Attr/ResetValue| —Céeescription 
VOP2 HDR10O EOTF OETF Y6 
Address: Operational Base + offset (0x0108 


| Bit |Attr/ResetValue| —Cieescription = 
VOP2_ HDR10 EOTF OETF Y7 
Address: Operational Base + offset (0x010C 


| Bit |Attr/ResetValue| —C(éeescription = 
VOP2_ HDR10 EOTF OETF Y8 
Address: Operational Base + offset (0x0110) 


ae 
VOP2_ HDR1i0 EOTF OETF Y9 
Address: Operational Base + offset (0x0114) 


| Bit |Attr/Reset Value|  ——————Ss—Ss—S Description — i sd 
: st2084o0etf_y 

eins 0x0000 st20840ett y. 
; bti886eotf_y 

Ox00000 bt1886eott y. 


VOP2 HDRiO EOTF OETF Y1i0 
Address: Operational Base + offset (0x0118) 


| Bit |Attr| Reset Value 


st2084o0etf_y 
ets 0x0000 st20840ett y. 


bt1886eotf_y 
0x00000 bt18g6eotf y. 


VOP2_ HDR10 EOTF OETF Yii 
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Address: Operational Base + offset (0x011C 


| Bit_|Attr| Reset Value 


: st2084o0etf_y 
eirts 0x0000 st20840ett y. 


; bti886eotf_y 
0x00000 _|bt18géeotf y. 
VOP2 HDRiO EOTF OETF Yi2 
Address: Operational Base + offset (0x0120) 


a a 
VOP2 HDR10O EOTF OETF Y13 
Address: Operational Base + offset (0x0124) 


| Bit [Attr/ResetValue| Ci ecription 
VOP2 HDR10 EOTF OETF Y14 
Address: Operational Base + offset (0x0128 


a ee 
VOP2_ HDR10 EOTF OETF Y1i5 
Address: Operational Base + offset (0x012C 


| Bit |Attr/ResetValue| —Cieescription = 
VOP2_ HDR10 EOTF OETF Y16 
Address: Operational Base + offset (0x0130) 


| Bit |Attr[Reset Value|  ————————i—™s—C———CC DeSerription— i sd 
: st2084o0etf_y 

31:18 0x0000 st20840ettf y. 
. bti886eotf_y 

0x00000 bt1886eott y. 


VOP2 HDRi0O EOTF OETF Y17 
Address: Operational Base + offset (0x0134) 


| Bit |Attr|/ResetValue| Ci escription = 


. st2084o0etf_y 
sh 0x0000 st20840etf y. 


: bti886eotf_y 
0x00000 bt1886eott y. 
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VOP2 HDR1i0O EOTF OETF Yi8 
Address: Operational Base + offset (0x0138 


| Bit |Attr|/ResetValue| Ci eescription 


: st2084o0etf_y 
atts 0x0000 st20840etf y. 


; bti886eotf_y 
0x00000 bt1886eott y. 


VOP2 HDRi0O EOTF OETF Y19 
Address: Operational Base + offset (0x013C) 


| Bit [Attr/ResetValue| Ci ecription 
VOP2 HDR10O EOTF OETF Y20 
Address: Operational Base + offset (0x0140) 


| Bit [Attr/ResetValue| CiéDeescription 
VOP2 HDRi0O EOTF OETF Y21 
Address: Operational Base + offset (0x0144) 


| Bit [Attr/ResetValue| ——Céieecription 
VOP2 HDR10O EOTF OETF Y22 
Address: Operational Base + offset (0x0148 


| Bit |Attr|ResetValue| Cieescription 
VOP2 HDRi0O EOTF OETF Y23 
Address: Operational Base + offset (0x014C 


| Bit |Attr/ResetValue| —C(éeescription = 
VOP2_ HDR10 EOTF OETF Y24 
Address: Operational Base + offset (0x0150) 


| Bit |Attr|/ResetValue| Ci escription 


: st2084o0etf_y 
31:18 0x0000 st20840etf y. 


; bti886eotf_y 
0x00000 bt1886eott y. 
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VOP2 HDR1i0O EOTF OETF Y25 
Address: Operational Base + offset (0x0154) 


| Bit |Attr| Reset Value, 


| eseription 
st2084o0etf_y 
31:18 0x0000 st20840etf y. 


bt1886eotf_y 
0x00000 | ptigséeotf 
VOP2 HDRi0O EOTF OETF Y26 
Address: Operational Base + offset (0x0158) 


| Bit |Attr[Reset Value|  ———————————“—;™—~—C—C—CCCDeeScription — i sd 
: st2084o0etf_y 

g118 0x0000 st20840etf y. 
; bti886eotf_y 

0x00000 bt1886eott y. 


VOP2 HDRi0O EOTF OETF Y27 
Address: Operational Base + offset (0x015C) 


a a 
VOP2 HDR10O EOTF OETF Y28 
Address: Operational Base + offset (0x0160) 


| Bit [Attr/ResetValue| CiéDescription 
VOP2 HDRi0O EOTF OETF Y29 
Address: Operational Base + offset (0x0164) 


a 
VOP2 HDR10O EOTF OETF Y30 
Address: Operational Base + offset (0x0168 


| Bit |Attr/ResetValue| —Cieescription = 
VOP2_ HDR10 EOTF OETF Y31 
Address: Operational Base + offset (0x016C 


| Bit_|Attr| Reset Value 


; st2084o0etf_y 
31:18 0x0000 st20840etf y. 
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| Bit |Attr| Reset Value, 


P ieseription 
; bti886eotf_y 
0x00000 bt1886eott y. 


VOP2_ HDRi0O EOTF OETF Y32 
Address: Operational Base + offset (0x0170) 


| Bit |Attr|/ResetValue| Ci escription 


. st2084o0etf_y 
31:18 0x0000 st20840etf y. 


; bti886eotf_y 
Ox00G00 bt1886eott y. 


VOP2_ HDRi0O EOTF OETF Y33 
Address: Operational Base + offset (0x0174) 


| Bit [Attr/ResetValue| Ci escription 
VOP2 HDR10 EOTF OETF Y34 
Address: Operational Base + offset (0x0178) 


| Bit [Attr| Reset Value 
. st2084o0etf_y 

pile BR0000 st20840etf y. 
. bti886eotf_y 

ON bt1886eott y. 


VOP2 HDRi0O EOTF OETF Y35 
Address: Operational Base + offset (0x017C) 


| Bit [Attr/ResetValue| Ci ecription 
VOP2 HDR10 EOTF OETF Y36 
Address: Operational Base + offset (0x0180 


| Bit |Attr|ResetValue| CiDeescription 
VOP2 HDRi0O EOTF OETF Y37 
Address: Operational Base + offset (0x0184 


| Bit _|Attr| Reset Value 


: st2084o0etf_y 
31:18 0x0000 st20840etf y. 


; bti886eotf_y 
Ox00000 bt1886eott y. 


VOP2 HDRi0O EOTF OETF Y38 
Address: Operational Base + offset (0x0188) 
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| Bit |Attr|ResetValue| Ci@eescription 


. st2084o0etf_y 
31:18|RW |0x0000 st20840etf y. 


} bt1886eotf_y 
Ox00000 bt18g6eotf y. 
VOP2 HDR1i0O EOTF OETF Y39 
Address: Operational Base + offset (0x018C 


| Bit |Attr/ResetValue| —Céeescription = 
VOP2 HDR10 EOTF OETF Y40 
Address: Operational Base + offset (0x0190 


| Bit |Attr/ResetValue| —Cieescription = 
VOP2_ HDR10 EOTF OETF Y41 
Address: Operational Base + offset (0x0194 


| Bit |Attr/ResetValue| —Ciéeescription = 
VOP2_ HDR10 EOTF OETF Y42 
Address: Operational Base + offset (0x0198) 


a ee 
VOP2_ HDR10 EOTF OETF Y43 
Address: Operational Base + offset (0x019C) 


| Bit |Attr/Reset Value|  =———————s—CSss—S—S Description — i sd 
: st2084o0etf_y 

eins 0x0000 st20840ett y. 
; bti886eotf_y 

Ox00000 bt1886eott y. 


VOP2 HDRiO EOTF OETF Y44 
Address: Operational Base + offset (0x01A0) 


| Bit |Attr| Reset Value 


st2084o0etf_y 
ets 0x0000 st20840ett y. 


bt1886eotf_y 
0x00000 bt18g6eotf y. 


VOP2_ HDR10 EOTF OETF Y45 
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Address: Operational Base + offset (0Ox01A4 


| Bit_|Attr| Reset Value 


: st2084o0etf_y 
eirts 0x0000 st20840ett y. 


. bt1886eotf_y 
0x00000 _|bt18séeotf y. 
VOP2 HDRiO EOTF OETF Y46 
Address: Operational Base + offset (0x01A8) 


a 
VOP2 HDR10O EOTF OETF Y47 
Address: Operational Base + offset (0x01AC) 


| Bit [Attr/ResetValue| Ci ecription 
VOP2 HDR10O EOTF OETF Y48 
Address: Operational Base + offset (0x01B0 


a ae 
VOP2_ HDR10 EOTF OETF Y49 
Address: Operational Base + offset (0x01B4 


| Bit |Attr/ResetValue| —Cieescription 
VOP2_ HDR10 EOTF OETF Y50 
Address: Operational Base + offset (0x01B8) 


| Bit |Attr[Reset Value|  —————————‘—™~—C—C—C DeeSeription — i sd 
: st2084o0etf_y 

31:18 0x0000 st20840ettf y. 
. bt1i886eotf_y 

0x00000 bt1886eott y. 


VOP2_ HDRi0O EOTF OETF Y51 
Address: Operational Base + offset (0x01BC) 


| Bit |Attr/ResetValue| Ci eescription 


. st2084o0etf_y 
sh 0x0000 st20840etf y. 


: bti886eotf_y 
0x00000 bt1886eott y. 
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VOP2 HDR1i0O EOTF OETF Y52 
Address: Operational Base + offset (0x01C0 


| Bit |Attr|/ResetValue| Ci eescription 


: st2084o0etf_y 
tte 0x0000 st20840etf y. 


; bti886eotf_y 
0x00000 bt1886eott y. 


VOP2 HDRi0O EOTF OETF Y53 
Address: Operational Base + offset (0x01C4) 


| Bit [Attr/ResetValue| Ci ecription 
VOP2 HDR10 EOTF OETF Y54 
Address: Operational Base + offset (0x01C8) 


| Bit [Attr/ResetValue| (Description 
VOP2 HDRi0O EOTF OETF Y55 
Address: Operational Base + offset (0x01CC) 


| Bit [Attr/ResetValue| —Céeecription 
VOP2 HDR10 EOTF OETF Y56 
Address: Operational Base + offset (Ox01D0 


| Bit |Attr/ResetValue| —Céeescription == 
VOP2_ HDR10 EOTF OETF Y57 
Address: Operational Base + offset (0x01D4 


| Bit |Attr/ResetValue| —Céeescription = 
VOP2_ HDR10 EOTF OETF Y58 
Address: Operational Base + offset (0x01D8) 


| Bit |Attr|/ResetValue| Ci eescription 


: st2084o0etf_y 
31:18 0x0000 st20840etf y. 


. bti886eotf_y 
0x00000 bt1886eott y. 
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VOP2_ HDRi0O EOTF OETF Y59 
Address: Operational Base + offset (0x01DC) 


| Bit |Attr| Reset Value, 


[—CSCCSCCDescription —  —“CsSCSCCsdz 
st2084o0etf_y 
31:18 0x0000 st20840etf y. 


bt1886eotf_y 
0x00000 | ptigséeotf 
VOP2_ HDR1i0O EOTF OETF Y60 
Address: Operational Base + offset (0x01E0) 


| Bit |Attr[Reset Value|  ———————“—~s—s™—C De@Scription  ——sid| 
: st2084o0etf_y 

31:18 0x0000 st20840etf y. 
; bti886eotf_y 

0x00000 bt1886eott y. 


VOP2_ HDRi0O EOTF OETF Y61 
Address: Operational Base + offset (0x01E4) 


a a 
VOP2 HDR10O EOTF OETF Y62 
Address: Operational Base + offset (0x01E8) 


| Bit [Attr/ResetValue| (Description 
VOP2 HDRi0O EOTF OETF Y63 
Address: Operational Base + offset (Ox01EC) 


a2. 
VOP2 HDR10 EOTF OETF Y64 
Address: Operational Base + offset (Ox01F0O 


| Bit |Attr/ResetValue| —Cieescription 
VOP2_ HDR10 OETF DX DXPOW1 
Address: Operational Base + offset (0x0200 


bit {Attr| Reset Value|______Description 
31:20|RO_|0x000_ reserved 


oetf_dxpow 
ee 16|RW [oxo st2084o0etf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR1i0 OETF DX DXPOW2 

Address: Operational Base + offset (0x0204) 

| Bit [Attr|ResetValue|  —————Cé‘CiScritiom 
31:20[RO |[0xo00_ reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2 HDR10 OETF DX DXPOWS 

Address: Operational Base + offset (0x0208 

| Bit |Attr/ResetValue| —— “s—“‘*‘“C;C:Céi Scription =— “Cd 
[31:20/RO_|0x00O_———sireserved — —“‘“‘“(“(S*SC*C*C*C*™*™*™*C*™*™*™C™C™C™C‘~*SY 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW4 

Address: Operational Base + offset (Ox020C 

| Bit [Attr|ResetValue| — ——“‘S#Cé@S ecription =—— 
[31:20[RO_|Ox00O_——sireserved — — —“‘“‘(“‘“(“(“(CS*S*S*™*™*C*™C™C™C™C™C™C™C™C‘~*CS 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW5 

Address: Operational Base + offset (0x0210) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:20|RO_|0x000__—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDRiO OETF DX DXPOWG6 

Address: Operational Base + offset (0x0214) 

| Bit [Attr|ResetValue| CC‘ Scriptom — 
[31:20[RO_|Oxo0O reserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st20840etf dx. 


VOP2 HDRiO OETF DX DXPOW7 

Address: Operational Base + offset (0x0218) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2_ HDRi0O OETF DX DXPOWS8 

Address: Operational Base + offset (0x021C) 

| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
31:20/RO_ [0x000.si reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2_ HDRi0O OETF DX DXPOW9 

Address: Operational Base + offset (0x0220 

| Bit |Attr|ResetValue| —— s—“‘*‘“CW:Céi eScription=— (Cd 
31:20/RO_[0x00O_——sireserved ——is—“s*‘“‘“‘“(CS*SCS~C—S 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW10 

Address: Operational Base + offset (0x0224 

| Bit |Attr[ResetValue|  ———s———“‘;SWSCéi scription — 
[31:20[RO |Ox000O_——sireserved — — —“‘“(‘“‘“(“(CS*S*S*S*S*™*™*™*™C™C™C™C™C™C™C~*@CYS 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW11 

Address: Operational Base + offset (0x0228) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20|RO_|0x000__—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDRiO OETF DX DXPOW1i2 

Address: Operational Base + offset (Ox022C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20[RO_|Oxo0O_ reserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st20840etf dx. 


VOP2 HDR1i0 OETF DX DXPOW13 

Address: Operational Base + offset (0x0230) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDRiO OETF DX DXPOW14 

Address: Operational Base + offset (0x0234) 

| Bit [Attr|ResetValue| Ci‘ @Scritiom 
31:20[RO |0x0o00_ reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2 HDR10 OETF DX DXPOW15 

Address: Operational Base + offset (0x0238 

| Bit |Attr|ResetValue|  —_— s—“‘;‘“W:*Cé eScription=— (“Cid 
[31:20/[RO_|0x00O_——sireserved — —“(‘“;é‘“‘;S™OOOOOOCSC(‘(‘(‘COWdC 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR10 OETF DX DXPOW16 

Address: Operational Base + offset (Ox023C 

| Bit [Attr|ResetValue|—“‘;‘“CW*CéS scription — 
[31:20[RO |Ox000O_——sireserved —  — —“‘“(‘(‘“‘“‘(“(;:S*S*S*™*™*C*C™C™C™C™C™C™C™C™C~*CY 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW17 

Address: Operational Base + offset (0x0240) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20|RO_|0x000___—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDR1iO OETF DX DXPOW18 

Address: Operational Base + offset (0x0244) 

| Bit |Attr|ResetValue| —C(@eescription 
31:20/RO_[0x000_sireserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st20840etf dx. 


VOP2 HDRiO OETF DX DXPOW19 

Address: Operational Base + offset (0x0248) 

| Bit [Attr|ResetValue|  ————C‘iScription 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2_ HDR1i0 OETF DX DXPOW20 

Address: Operational Base + offset (0x024C) 

| Bit [Attr|ResetValue|  ——Cé‘CieScritiom 
31:20/RO_ [0x000.si reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2 HDR1i0O OETF DX DXPOW21 

Address: Operational Base + offset (0x0250 

| Bit |Attr|ResetValue| —— “s—“i‘“(W: Céiescription =— (<Csd 
[31:20/RO_|0x00O_———sireserved ————“‘“‘“(CS*C*C*C*C*C*C*C*C*C~C~C~C~C~C~C~C~C~sSCS 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR1i0O OETF DX DXPOW22 

Address: Operational Base + offset (0x0254 

| Bit [Attr|ResetValue|————“‘S#é@ scription =— (C 
[31:20[RO |Ox000O_——sireserved — — —“‘“‘“‘“(CS*S*S*™*™*™*C*™*™*™*C™C™C™C™C™C™C~C~*CS 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDR1i0 OETF DX DXPOW23 

Address: Operational Base + offset (0x0258) 

| Bit [Attr|ResetValue| CC‘ Scriptom — 
[31:20|RO_|0x000____—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW24 

Address: Operational Base + offset (Ox025C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:20[RO_|Oxo0O reserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st20840etf dx. 


VOP2 HDR1i0 OETF DX DXPOW25 

Address: Operational Base + offset (0x0260) 

| Bit [Attr|ResetValue|  ——C‘i Scriptom = 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR1i0O OETF DX DXPOW26 

Address: Operational Base + offset (0x0264) 

| Bit [Attr|ResetValue| Ci‘ @criptiom 
31:20[RO |0x0o00_ reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2 HDR1i0O OETF DX DXPOW27 

Address: Operational Base + offset (0x0268 

| Bit |Attr/ResetValue| ——— “s—“‘;‘“SCCéi scription =—— “Cd 
[31:20/RO_|0x00O_———sireserved — —“‘“‘“(“‘“(S®*S*C*C*C*C*C*C*C*C*C*C*C*C(‘*sC 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR10 OETF DX DXPOW28 

Address: Operational Base + offset (Ox026C 

| Bit [Attr|ResetValue|——“‘S™#Cé@S @Scription =— 
[31:20[RO_|Ox000O_——sireserved — eC —“‘“(‘“‘“(“(CS*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C~C~C~C~C~C~C~C~C~sdCS 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW29 

Address: Operational Base + offset (0x0270) 

| Bit [Attr|ResetValue|  —————C‘Ci Scriptom 
[31:20|RO_|0x000___—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW30 

Address: Operational Base + offset (0x0274) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20[RO_|Oxo0O reserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW31 

Address: Operational Base + offset (0x0278) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2_ HDR1i0 OETF DX DXPOW32 

Address: Operational Base + offset (0x027C) 

| Bit [Attr|ResetValue|  ————C‘CieScritiom 
31:20/RO_ [0x000.si reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2 HDR10 OETF DX DXPOWS33 

Address: Operational Base + offset (Ox0280 

| Bit |Attr|ResetValue|  —— s—“‘;‘“C;:Céi eScription=—— “Cd 
[31:20/RO_|0x00O_——sireserved ee —“‘“‘“‘“(CSC*C*™*™*™*™C™C™C‘~*SY 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR1i0 OETF DX DXPOW34 

Address: Operational Base + offset (0x0284 

| Bit [Attr|ResetValue| —— ——“‘S’™#Cé@S eScription —— 
[31:20[RO |Ox000_——sireserved — i  —( —“‘“‘“‘“(CS*S*C*C*C~C~C~C~C~C~C~C~C~*CS 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDR1i0 OETF DX DXPOWS35 

Address: Operational Base + offset (0x0288) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:20|RO_|0x000__—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDR1i0O OETF DX DXPOW36 

Address: Operational Base + offset (Ox028C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20[RO_|Oxo0O reserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st20840etf dx. 


VOP2 HDR1i0 OETF DX DXPOW37 

Address: Operational Base + offset (0x0290) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR1i0 OETF DX DXPOW38 

Address: Operational Base + offset (0x0294) 

| Bit [Attr|ResetValue|  ————Cié‘ieScritiom 
31:20[RO_|0x0o00_ reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2 HDR10 OETF DX DXPOWS39 

Address: Operational Base + offset (0x0298 

| Bit |Attr/ResetValue| ——— s—“*;‘“CS:*CéiScription =— (“Cd 
[31:20/[RO_|0x00O_——sireserved ee —“‘“‘:‘“C;S*™S™C™C™C™COC™C‘*sSC 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR10 OETF DX DXPOW40O 

Address: Operational Base + offset (Ox029C 

| Bit [Attr|/ResetValue| ss ——“‘“‘W*CéS eScription — 
[31:20[RO_|Ox000_——sireserved eC —“‘“‘“‘“(“(“(#S“(#R#NNNNN CLL 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW41 

Address: Operational Base + offset (Ox02A0) 

| Bit [Attr|ResetValue|  ————C‘iScription — 
[31:20|RO_|0x000__—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW42 

Address: Operational Base + offset (0x02A4) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:20[RO_|Oxo0O reserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW43 

Address: Operational Base + offset (0x02A8) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW44 

Address: Operational Base + offset (OxO2AC) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:20/RO_[0x000.si reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2_ HDR1i0 OETF DX DXPOW45 

Address: Operational Base + offset (OxO02B0 

| Bit |Attr|ResetValue| —_— s—“‘;‘“CW:Céi eScription =—— (“sd 
31:20/RO [0xo0O_——sireserved ————i‘“‘“‘(CS*S™~™C™CS 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW46 

Address: Operational Base + offset (0x02B4 

| Bit |Attr[ResetValue| ss —“‘;‘“;™C~Céi escrito” 
[31:20[RO_|Ox000_——sireserved eC“ —“‘“‘“(“(‘(;:®S#C*C*C*C*C*C(“(“‘“‘##NNNNNCSCOSCUYC 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW47 

Address: Operational Base + offset (0x02B8) 

| Bit [Attr|ResetValue| CC‘ ecription = 
[31:20|RO_|0x000__—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDRiO OETF DX DXPOW48 

Address: Operational Base + offset (OxO2BC) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:20[RO_|Oxo0O_ reserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st20840etf dx. 


VOP2 HDR1i0 OETF DX DXPOW49 

Address: Operational Base + offset (0x02C0) 

| Bit [Attr|ResetValue| CC‘ eScription = 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR1i0 OETF DX DXPOW50 

Address: Operational Base + offset (0x02C4) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
31:20[RO |0xo00_ reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2 HDR1i0O OETF DX DXPOW51 

Address: Operational Base + offset (0x02C8 

| Bit |Attr|ResetValue| —— s—“‘;‘“CW:;Céi eSscription=—— “Cid 
[31:20/RO_|0x000——sireserved — —“‘“‘“(“‘“(“‘(S;S™™CC*C‘*sC 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDR10 OETF DX DXPOWS52 

Address: Operational Base + offset (OxO2CC 

| Bit [Attr|ResetValue|  ——“‘S#Cé@S @Scription =— 
[31:20[RO |Ox00O_——ireserved — — —“‘“(“‘“(CS*S*S*S*™*™*™C™C™C™C™C~*CYS 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW53 

Address: Operational Base + offset (Ox02D0) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:20|RO_|0x000___—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW54 

Address: Operational Base + offset (0x02D4) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:20[RO_|Oxo0O_ reserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st20840etf dx. 


VOP2 HDRiO OETF DX DXPOW55 

Address: Operational Base + offset (0x02D8) 

| Bit |Attr|ResetValue|  ———C‘CieScription = 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2_ HDR1i0O OETF DX DXPOW56 

Address: Operational Base + offset (OxO02DC) 

| Bit [Attr|ResetValue| CC‘ eScritiom 
31:20/RO_[0x000.s reserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2_ HDR1i0 OETF DX DXPOW57 

Address: Operational Base + offset (OxO2E0 

| Bit |Attr|ResetValue| —— s—“i;‘“S™:C*éi eScription=— (Cd 
31:20/RO_[0x00O_——sireserved ———‘“‘“‘“(CSCSC™*~*™*™*~*~*~*~C~CCCCsS 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW58 

Address: Operational Base + offset (Ox02E4 

| Bit |Attr[ResetValue| ss —i‘“‘;S Ci escription 
[31:20[RO |Ox00O_——sireserved — — —“‘“(;(‘“‘(“‘(‘(‘C(;:*S*S*™*™*™C™C™C™C~*CY 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW59 

Address: Operational Base + offset (0x02E8) 

| Bit [Attr|ResetValue| CSC‘ Scriptom = 
[31:20|RO_|0x000__—[reserved 


reserved 

; oetf_dxpow 

19:16 st2084oetf dx power. 
oetf_dx 

0x0000 st2084oetf dx. 


VOP2 HDRiO OETF DX DXPOWG60 

Address: Operational Base + offset (OxO2EC) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:20[RO_|Oxo0O_ reserved 


: oetf_dxpow 

pee st2084o0etf dx power. 
, oetf_dx 

ree st20840etf dx. 


VOP2 HDRi0O OETF DX DXPOWG6i1 

Address: Operational Base + offset (0x02FO) 

| Bit [Attr|ResetValue|  —— ——Ci‘iScriptiom 
[31:20|RO_|0x000__—[reserved 


reserved 
oetf_dxpow 
19:16 st2084oetf dx power. 
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| Bit |Attr|ResetValue| —Ci@eescription 


: oetf_dx 
0x0000 st2084oetf dx. 


VOP2_ HDR1i0O OETF DX DXPOW62 

Address: Operational Base + offset (0x02F4) 

| Bit |Attr[ResetValue| ——C(@eescription = 
31:20[RO_|oxoo0. i freserved 


; oetf_dxpow 

pee st2084o0etf dx power. 
: oetf_dx 

ene st2084oetf dx. 


VOP2_ HDRi0 OETF DX DXPOW63 

Address: Operational Base + offset (OxO2F8 

| Bit |Attr|ResetValue| —— s—“‘S:Céi eScription=—— (“Cd 
31:20/RO [0x00O_——sireserved ———s—“‘“‘(CS*S*S™S™S~™~*~CSCCCCS 


oetf_dxpow 
oetf_dx 
0x0000 st2084oetf dx. 


VOP2 HDRi0O OETF DX DXPOW64 

Address: Operational Base + offset (OxO2FC 

| Bit |Attr[ResetValue|  ——s<s——“‘S™~C#éi scription — 
[31:20[RO_ |Ox00O_——sireserved eC —“‘“(‘“‘“(C;S*™*™*C*™C*™C™C™C™C™C™C™C~C~*CYS 


; oetf_dxpow 

pone st2084o0etf dx power. 
: oetf_dx 

eagnee st2084oetf dx. 


VOP2 HDRi0O OETF XN1 

Address: Operational Base + offset (0x0300) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:16|RO_ |0x0000__[reserved 


reserved ——Csi—CSsSSC‘SY 
: eotf_xn 
VOP2 HDRi0O OETF XN2 
Address: Operational Base + offset (0x0304 
| Bit [Attr[ResetValue|——“‘;‘“;Céi scription — sd 
31:16|/RO_[0x0000 


: eotf_xn 
VOP2 HDR1i0 OETF XN3 
Address: Operational Base + offset (0x0308) 
| Bit [Attr|ResetValue| Ci‘ @Scritiom 
31:16|RO_|0x0000 


: eotf_xn 


VOP2 HDRiO OETF XN4 
Address: Operational Base + offset (0x030C) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


; eotf_xn 
VOP2 HDRiO OETF XN5 
Address: Operational Base + offset (0x0310 
| Bit [Attr[ResetValue|—“‘*;‘“;CSC*Céi scription — sd 
31:16|/RO_[0x0000 


: eotf_xn 
VOP2 HDRi0O OETF XN6 
Address: Operational Base + offset (0x0314) 
| Bit [Attr|ResetValue| Ci‘ eScriptiom 
31:16|RO_[0x0000 


: eotf_xn 
see st2084 x. 
VOP2 HDR1iO OETF XN7 
Address: Operational Base + offset (0x0318) 
.,Bit_Attr| Reset Value|____________Descelptlon _| 
Pe eee 0x0000 reserved ti—(‘i‘—s“‘“‘i;!OOUUUUUU 


eotf_xn 
exeiee st2084 x. 
VOP2 HDRiO OETF XN8 
Address: Operational Base + offset (Ox031C 
| Bit |Attr[ResetValue| ——“—s—C Description — sd 
31:16/RO |0x0000 reserved 


reserved 
: eotf_xn 
VOP2 HDRi0O OETF XN9 
Address: Operational Base + offset (0x0320) 
| Bit [Attr|ResetValue| Ci‘ 
31:16|RO_[0x0000 


; eotf_xn 
VOP2 HDRi0O OETF XN10 
Address: Operational Base + offset (0x0324) 
| Bit [Attr|ResetValue| CC‘ Scription = 
31:16|RO_|0x0000 


: eotf_xn 
VOP2 HDR1i0O OETF XNi11 
Address: Operational Base + offset (0x0328 
| Bit [Attr|ResetValue|—“‘*i‘“;SCSC*éi scription — sd 
31:16|/RO_[0x0000 


: eotf_xn 


VOP2_HDR10_OETF XN1i2 
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Address: Operational Base + offset (0x032C 


| Bit |Attr|ResetValue|  —=—s—s——S—C‘iescription 
31:16|RO_[0x0000 


: eotf_xn 

Ox0000 st2084 x. 

VOP2 HDR10 OETF XNi3 

Address: Operational Base + offset (0x0330 

Bit {Attr| Reset Value|________Description __| 
Ee 0x0000 reserved t—(“‘s—sSOC(‘i;t;! 


eotf_xn 
weatabees st2084 x. 
VOP2 HDRiO OETF XN14 
Address: Operational Base + offset (0x0334 
| Bit |Attr[ResetValue|—“‘S™C#éeScription =—— sd 
31:16/RO_|0x0000 


; eotf_xn 
VOP2 HDRi0O OETF XN1i5 
Address: Operational Base + offset (0x0338) 
| Bit |Attr|ResetValue| Ci‘ ection 
31:16|RO_|0x0000 


: eotf_xn 
VOP2 HDRiO OETF XN16 
Address: Operational Base + offset (0x033C) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:16|RO_|0x0000 


‘ eotf_xn 
VOP2 HDRiO OETF XNi7 
Address: Operational Base + offset (0x0340 
| Bit [Attr|ResetValue|——“i*é‘“C;C‘éiScription =— sd 
31:16|/RO_[0x0000 


: eotf_xn 
VOP2_ HDRi0O OETF XN18 
Address: Operational Base + offset (0x0344) 
| Bit [Attr|ResetValue| —————C‘ieScritiom 
31:16/RO_[0x0000 


: eotf_xn 
ene st2084 x. 
VOP2 HDR1iO OETF XN19 
Address: Operational Base + offset (0x0348) 
 Dit_|Attr| Reset Value|_______Descrlptlon _| 
ar 0x0000 reserved ts—(‘“sSOSOSOOCOCOCOCOOT 


eotf_xn 
Oe st2084 x. 
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VOP2 HDRi0O OETF XN20 

Address: Operational Base + offset (0x034C 

| Bit |Attr|ResetValue| —_—— “s—“‘;‘“;S:éCéi eScription =— (Cid 
[31:16[RO [0x0000_——sifreserved ——“(tis—s—“‘“‘“(CS*S*S™S™~™~CCC—~sS 


: eotf_xn 
VOP2 HDR10 OETF XN21 
Address: Operational Base + offset (0x0350) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
31:16/RO [0x0000 reserved 


reserved ——‘“‘s‘“‘“‘“‘S™OC*d 
: eotf_xn 
VOP2 HDRiO OETF XN22 
Address: Operational Base + offset (0x0354 
| Bit [Attr[ResetValue|—“‘;‘“‘;CSCéi scription — sd 
31:16|/RO_[0x0000 


: eotf_xn 
VOP2 HDRi0O OETF XN23 
Address: Operational Base + offset (0x0358) 
| Bit [Attr|ResetValue|  ———C‘i Scriptom 
31:16|RO_[0x0000 


: eotf_xn 
VOP2 HDR1i0O OETF XN24 
Address: Operational Base + offset (0x035C) 
| Bit [Attr|ResetValue| CC‘ scription 
31:16|RO_|0x0000 


; eotf_xn 

oxpone st2084 x. 

VOP2 HDR10 OETF XN25 

Address: Operational Base + offset (0x0360 

Bit {Attr| Reset Value|________Description __| 
ere 0x0000 reserved ti—(‘i‘—s‘“‘i;!!OOOUUUUUU 


eotf_xn 
PAO’ Net 2084 
VOP2_ HDR1i0 OETF XN26 
Address: Operational Base + offset (0x0364) 
| Bit [Attr|ResetValue| CC‘ ection 
31:16|RO_[0x0000 


‘ eotf_xn 
VOP2 HDR1i0 OETF XN27 
Address: Operational Base + offset (0x0368) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
31:16/RO [0x0000 reserved 


reserved —i‘“—s—s—‘“‘“‘“‘NC*d 
; eotf_xn 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1009 


RK3588 TRM-Part2 


VOP2_ HDRi0 OETF XN28 

Address: Operational Base + offset (0x036C) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
[31:16{RO [0x0000_—i reserved 


: eotf_xn 
VOP2 HDRi0O OETF XN29 
Address: Operational Base + offset (0x0370) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
31:16|RO_|0x0000 


: eotf_xn 
VOP2 HDRi0O OETF XN30 
Address: Operational Base + offset (0x0374) 
| Bit [Attr|ResetValue| CC‘ scription = 
31:16|RO_|0x0000 


: eotf_xn 
Ox0080 st2084 x. 
VOP2 HDR10 OETF XN31 
Address: Operational Base + offset (0x0378 
bit {Attr| Reset Value|_________Description 
aoRrea 0x0000 reserved ti—(‘—sSOSOC(C‘iC;C;S;;! 


eotf_xn 
eee st2084 x, 
VOP2_ HDRi0 OETF XN32 
Address: Operational Base + offset (0x037C) 
| Bit [Attr|ResetValue| CC‘ ection 
31:16|RO_[0x0000 


: eotf_xn 
pxegne st2084 x. 
VOP2 HDR1iO OETF XN33 
Address: Operational Base + offset (0x0380) 
Bit |Attr| Reset Value|____________Descelptlon _| 
AL1e/RO. 10 0x0000 reserved ti(‘i‘—s“‘“‘i;!OOOUUUUU 


eotf_xn 
pee st2084 x. 
VOP2 HDRiO OETF XN34 
Address: Operational Base + offset (0x0384 
| Bit [Attr[ResetValue|——“‘*‘“;CSCéi scription — sd 
[31:16|RO_[0x0000 


: eotf_xn 
5:0 0x0000 st2084 x. 


VOP2_ HDRi0O OETF XN35 
Address: Operational Base + offset (0x0388) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16]RO_|0x0000 
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| Bit |Attr|ResetValue| —Ci@eescription 


: eotf_xn 


VOP2_ HDRi0O OETF XN36 

Address: Operational Base + offset (0x038C) 

| Bit [Attr|ResetValue| CSC‘ eScriptiom 
[31:16{RO_[0x0000_i reserved 


: eotf_xn 
VOP2 HDR1i0 OETF XN37 
Address: Operational Base + offset (0x0390) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
31:16|RO_|0x0000 


‘ eotf_xn 

Ox0000 st2084 x. 

VOP2 HDRi0O OETF XN38 

Address: Operational Base + offset (0x0394 

Bit {Attr| Reset Value|________Description 
eaten 0x0000 reserved t—(‘“—s—sSsSOSOC(‘iC;;;w 


eotf_xn 
0x0000 __|st2084 x. 
VOP2_ HDRi0 OETF XN39 
Address: Operational Base + offset (0x0398) 
| Bit [Attr|ResetValue|  ———C‘iecritiom 
31:16|RO_[0x0000 


: eotf_xn 
VOP2 HDRi0O OETF XN40 
Address: Operational Base + offset (0x039C) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:16|RO [0x0000 reserved 


reserved 
: eotf_xn 
VOP2 HDRi0O OETF XN41 
Address: Operational Base + offset (0x03A0) 
| Bit [Attr|ResetValue| CC‘ scription 
31:16|RO_|0x0000 


: eotf_xn 
VOP2 HDRiO OETF XN42 
Address: Operational Base + offset (Ox03A4 
| Bit |Attr[ResetValue|—“‘CS™COC#éW Scription — sd 
31:16/RO_|0x0000 


: eotf_xn 


VOP2 HDRi0 OETF XN43 
Address: Operational Base + offset (0x03A8) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


; eotf_xn 
VOP2 HDR1i0O OETF XN44 
Address: Operational Base + offset (OxO3AC 
| Bit [Attr[ResetValue|——“‘;‘“;CSCéi scription — sd 
31:16|/RO_[0x0000 


: eotf_xn 
VOP2_ HDRi0O OETF XN45 
Address: Operational Base + offset (0x03B0) 
| Bit [Attr|ResetValue| ———Cé‘i criti 
31:16|RO_[0x0000 


: eotf_xn 
see st2084 x. 
VOP2 HDR1iO OETF XN46 
Address: Operational Base + offset (0x03B4) 
.,Bit_|Attr| Reset Value|______________Descelptlon _| 
Pe eee 0x0000 reserved ti(‘is—sSsSOOCOCOSSSOCiSSS 


eotf_xn 
On0000__|st2084 x. 
VOP2 HDR1i0 OETF XN47 
Address: Operational Base + offset (0x03B8 
| Bit |Attr|ResetValue| ———é‘C@Scritiom 
31:16/RO |0x0000 reserved 


reserved 
: eotf_xn 
VOP2_ HDRi0O OETF XN48 
Address: Operational Base + offset (0x03BC) 
| Bit [Attr|ResetValue| —————Cié‘Ce@Scritiom 
31:16|RO_[0x0000 


‘ eotf_xn 
VOP2 HDRi0O OETF XN49 
Address: Operational Base + offset (0x03C0) 
| Bit [Attr|ResetValue| CC‘ Scriptom = 
31:16|RO_|0x0000 


. eotf_xn 
VOP2 HDRiO OETF XN50 
Address: Operational Base + offset (Ox03C4 
| Bit [Attr|ResetValue|—“i*i‘“;CSCéi scription — 
31:16|/RO_[0x0000 


: eotf_xn 


VOP2_HDR10_OETF_ XN51 
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Address: Operational Base + offset (0Ox03C8 


| Bit |Attr|ResetValue| ss ——C—C‘iescription = 
31:16|RO_[0x0000 


: eotf_xn 

exooee st2084 x. 

VOP2 HDRi0O OETF XN52 

Address: Operational Base + offset (OxO03CC 

bit {Attr| Reset Value/_________Description 
Ee 0x0000 reserved eee 


eotf_xn 
weatabees st2084 x. 
VOP2 HDRi0O OETF XN53 
Address: Operational Base + offset (Ox03D0 
| Bit |Attr[ResetValue|——“‘S™C#éecription =—— Cd 
31:16/RO_|0x0000 


; eotf_xn 
VOP2_ HDR1i0 OETF XN54 
Address: Operational Base + offset (0x03D4) 
| Bit |Attr|ResetValue| Ci‘ Scriptom 
31:16|RO_|0x0000 


: eotf_xn 
VOP2 HDRi0O OETF XN55 
Address: Operational Base + offset (0x03D8) 
| Bit [Attr|ResetValue|  —————C‘i Scriptom = 
31:16|RO_|0x0000 


‘ eotf_xn 
VOP2 HDRiO OETF XN56 
Address: Operational Base + offset (OxO03DC 
| Bit [Attr[ResetValue|—“*‘“;C*CéiScription — sd 
31:16|/RO_[0x0000 


: eotf_xn 
VOP2_ HDRi0O OETF XN57 
Address: Operational Base + offset (Ox03E0) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:16/RO_[0x0000 


: eotf_xn 
ene st2084 x. 
VOP2 HDR1iO OETF XN58 
Address: Operational Base + offset (0x03E4) 
 Dit_Attr| Reset Value|_______Descrlptlon _| 
ar 0x0000 reserved tti(‘“s‘“‘i;‘;‘;!!UUUUU 


eotf_xn 
Oe st2084 x. 
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VOP2 HDRi0 OETF XN59 

Address: Operational Base + offset (Ox03E8 

| Bit |Attr|ResetValue| ——— s—“‘;‘“CW*#Céi Scription =— sd 
31:16{RO [0x0000_—sifreserved ——(s—“‘“‘“‘“(C*S*s*sSsSsSsSCSCSCSCS 


: eotf_xn 
VOP2 HDRi0O OETF XN6O 
Address: Operational Base + offset (Ox03EC) 
| Bit [Attr|ResetValue| CC‘ Scription = 
31:16|RO_|0x0000 


: eotf_xn 
VOP2 HDR10 OETF XN61 
Address: Operational Base + offset (OxO3FO 
| Bit [Attr[ResetValue|—“‘*‘“C;Céi scription — 
31:16|/RO_[0x0000 


: eotf_xn 
VOP2 HDRi0O OETF XN62 
Address: Operational Base + offset (0x03F4) 
| Bit [Attr|ResetValue| Ci‘ ecritiom 
31:16|RO_[0x0000 


: eotf_xn 
VOP2 HDRi0O OETF XN63 
Address: Operational Base + offset (0x03F8) 
| Bit [Attr|ResetValue|  —————Ci‘iScriptiom 
31:16|RO_|0x0000 


’ eotf_xn 


7.5.3.8 DSC_8K 


DSC 8K _PPSO 3 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value 


BPC 
This field indicates the number of bits per component for the 
original pixels of the encoded picture. 
4'b1000: BPC8 
Stree RW |Oxa 4'b1010: BPC10 
4'b1100: BPC1i2 
4'b1110: BPC14 
4'b0000: BPC16 
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| Bit |Attr|ResetValue| Ci@eescription 


LBD 
This field contains the line buffer bit depth used for Line buffer 
memories. If the bit depth (after color space conversion) of a 
component is greater than this value, the line storage rounds the 
reconstructed values to this number of bits. 
4'b1000: Line buffer bit depth is 8. 
4'b1001: Line buffer bit depth is 9. 
SEE RIN OXD 4'b1010: Line buffer bit depth is 10. 
4'b1011: Line buffer bit depth is 11. 
4'b1100: Line buffer bit depth is 12. 
4'b1101: Line buffer bit depth is 13. 
4'b1110: Line buffer bit depth is 14. 
4'b1111: Line buffer bit depth is 15. 
4' i Line buffer bit depth is 16. 


men 1 reserved 


PPSID 
1: 15:8 | Rw | joxoo PPR field represents PPS identifier. Program PPS table-0 registers. 


: MIJV 
7:4 rw fox MY field contains major version of DSC. 


MNV 
. This field contains minor version of DSC. 
se ad hae 4'b0001: DSC1.1 
4'b0010: DSC1.2 


DSC_8K_PPS4 7 
Address: Operational Base + offset aes SS 


| Bit |Attr| Reset Value, 


sq —_—_—2sseiettigon —________ 

Picture height, lower bits. 

This field specifies the lower 8 bits of picture height, in units of 

pixel rows. Picture height {PCHH [7:0], PCHL [7:0]} is the 
Shee RW Oxe0 number of pixel rows within the raster. Although not required, it 

is recommended that picture height be close to integer multiples 

of slice height. 

Minimum Slice height is 4. 


: PCHH 
Picture height, higher bits. 


BPPL 

Bits per pixel lower bits. 

This field specifies the lower 8bits of target per pixel for the 
15:8 |RW |0x60 compressed bit stream. 

The resolution per bit 1/16 of a bit per pixel; 

Minimum value of BPP={BPPH[1:0], BPPL[7:0]} >= 

0x60 mee to 6.0; 
7:6 [RO [Oxo [reserved 


BPE 

Block prediction enable. 
- i he 1'bO: Block prediction is not used. 

1'b1: Block prediction is used. 

CRGB 

The field indicates whether the color space is RGB/YCbCr. In color 
4 aw |o space RGB mode, conversion from RGB to YCoCg-R and vice 

x1 ; 

versa is supported. 

1'bO: YCbCr 

1'b1: RGB 
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| Bit |Attr|Reset Value| Ci@escription 


S422 

Simple 422 mode of operation. S422 bit must be 0 when 
3 RW {0x0 operation in native modes. 

1'bO: Not operating in simple 422 mode. 

1'b1: Operating in simple 422 mode. 


VBR 
Variable bit rate mode (VBR) is not supported. 
2 RW {0x0 This field indicates variable bit rate mode of operation. 
1'bO: Variable bit rate disabled. 
1'b1: Variable bit rate enabled. 
BPPH 
This field specifies the upper 2 bits of target bits per pixel for the 
: compressed bit stream. 
po (ORE The resolution per bit 1/16 of a bit per pixel; 
Minimum value of BPP={BPPH[1:0], BPPL[7:0]} >= 
0x60,corresponds to 6.0; 


DSC 8K PPS8 11 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value 


SLHL 

Slice height, lower bits. 

This field specifies the lower 8 bits of Slice height, in units of pixel 
31:24|)RW |Oxe0d lines. Slice height SLH = {SLHH [7:0], SLHL [7:0]} is the number 

of pixel rows within the raster for the given slice. Although not 

required, it is recommended that picture height be close to 

integer multiples of slice height. Minimum slice height is 4. 


F SLHH 
23:16|rw joxio | Slice height, higher bits. 
F PCWL 
Picture width, lower bits. 
‘ PCWH 
Picture width, higher bits. 


DSC 8K PPSi2 15 
Address: Operational Base + offset (OxO00C 


| Bit_|Attr| Reset Value 


CHSL 
a Chunk size, lower bits. 
CHSH 


SLWL 
Slice width, lower bits. 
This field specifies the lower 8 bits of Slice Width, in units of 

15:8 |RW |0x00 pixels. Slice Width {SLWH [7:0], SLWL [7:0]} is the number of 
pixel columns within the raster for the given slice. Although not 
required, it is recommended that picture width be close to integer 
multiples of slice width. 


z SLWH 
Slice width, higher bits. 


DSC 8K _PPS16 19 
Address: Operational Base + offset (0x0010) 
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| Bit |Attr|ResetValue| Ci@eescription 


; IDDL 

euad rw [oxoo pe field specifies the lower 8 bits of initial decoding delay. 
IDDH 

23:16|Rw Joxba DP field specifies the higher 8 bits of initial decoding delay. 


IXDL 
This field specifies the lower 8 bits of initial transmit delay of the 
encoder. 


7:2 |RO_|0x00__—|reserved 


reserved 
IXDH 

This field specifies the higher 2 bits of initial transmit delay of the 
encoder. 


DSC 8K _PPS20 23 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value, 


Pp escription 
SIIL 
oueey, Scale increment interval, lower bits. 
SIIH 
Scale increment interval, higher bits. 


eaaaStos6 — reserved 


. ISV 
Initial scale value. 


7:0 |RO |ox0O reserved 


DSC _8K_PPS24 27 
Address: Operational Base + offset (0x0018) 


| Bit |Attr|ResetValue| Ci eescription 
31:29/RO_ [Oxo 


FBO 
First line BPG offset. 
25 2A RW OXUr SLH >=8: FBO=12+(int)(0.09*MIN(34,SLH-8)) 


Sui ee 


SDIL 
we 15:8 | Rw | fro ___Stle decrement inteva verbs, decrement interval, lower bits. 


i —— reserved 


: SDIH 
Scale decrement interval, higher bits. 


DSC 8K PPS28 31 
Address: Operational Base + offset (0x001C) 


| Bit |Attr| Reset Value 


SBOL 

ahem Slice BPG offset, lower bits. 
SBOH 

Slice BPG offset, higher bits. 


: NFBOL 
Non-first line BPG offset, lower bits. 

; NFBOH 
Non-first line BPG offset, higher bits. 


DSC 8K _ PPS32 35 
Address: Operational Base + offset (0x0020) 
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| Bit |Attr|ResetValue| Ci@eescription 


: FNOL 

dasa Final offset, lower bits. 
: FNOH 

23:16|RW |Ox10 Final offset, higher bits. 


: INOL 
Initial offset, lower bits. 

: INOH 
Initial offset, higher bits. 


DSC 8K PPS36 39 
Address: Operational Base + offset (0x0024 


Ee Reset Value 


RCMSL 
Rw foxoo RC model size, lower bits. 


R 
6|R 
R 


oct 
RCMSH 


reserved 


FMXQ 
Rw [oxoc Flatness max Se 


RO [Oxo [reserved t—<‘“sS™SCOC”TOCOCT.T..C‘(‘!*é‘<CO 
FMNQ 
Rw [0x03 Flatness min QP. 


DSC 8K PPS40 43 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value 
31:28/RW 


0x3 RCTOH 
RC target offset higher limit. 
RCTOL 
RC ee offset lower limit. 


aoe — reserved —“‘“‘CS*S*S*S*S™*™*™C™C™C™CdC 


RCQIL1 
ae ah ae RC at increment limit 1. 


/SLTZRO 10x) reserved s—“‘“‘“C‘“CSCOCO™”™”™O™OCO”O™C™C*C*C*C*C~CSY 


RCQILO 
RC ee —— increment limit 0. 


750 oa reserved —“‘“‘“S*s*S*S*~*C<“‘“CS*S*S*™*™~™~™C‘~*C 
RCEF 


DSC_8K_PPS44 47 
Address: Operational Base + offset (Ox002C) 


| Bit |Attr|/ResetValue| Ci escription 


; RCBT3 
eles RC buffer threshold-3. 
: RCBT2 
eee RC buffer threshold-2. 
: RCBT1 
RC buffer threshold-1. 


el 
7 


. RCBTO 
RC buffer threshold-0O. 


DSC 8K PPS48 51 
Address: Operational Base + offset (0x0030) 
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| Bit |Attr|ResetValue| Ci@eescription 


: RCBT7 

eUae RC buffer threshold-7. 
: RCBT6 

eo RC buffer threshold-6. 


. RCBT5 
RC buffer threshold-5. 

: RCBT4 
RC buffer threshold-4. 


DSC 8K PPS52 55 
Address: Operational Base + offset (0x0034 


| Bit_|Attr| Reset Value 


DSC _8K_PPS56 59 
Address: Operational Base + offset (0x0038 


| Bit |Attr[ResetValue| ss —sCi@Deescription 
RCRPO_RGBPO_L 

31:28IRW oxo For range-O, this field specifiers the target bits per group 

, adjustment that is performed if the RC model has tracked to the 

current range[3:0]. 
RCRPO_MXQRG_H 

27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 

25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRPO_RGBPO_H 
22:21/RW oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRPO_MXQRG_L 
20:18;RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRPO_MNQRG_H 
17:16)/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


: RCBT13 
RC buffer threshold-13. 

: RCBT12 
RC buffer threshold-12. 


DSC 8K _PPS60 63 
Address: Operational Base + offset (Ox003C) 
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| Bit |Attr[ResetValue| —————Ci“C;C*C~Ci escrito 
RCRP1_RGBPO_L 
31:28IRW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 
25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_RGBPO_H 
22:21/RW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
20:18;RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 
17:16;/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


RCRPO_RGBPO_L 
15:12/RW |0x0 For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRPO_MXQRG_H 
11:10)/RW |0xO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 
9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 
6:5 IRW |oxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRPO_MXQRG_L 
4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 
1:0 |RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC 8K _PPS64 67 
Address: Operational Base + offset (0x0040) 


| Bit |Attr| Reset Value, 


Po Cieescription 
RCRP1_RGBPO_L 
31:28IRW oxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 


RCRP1_MXQRG_H 

27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 

25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
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| Bit |Attr[ResetValue| ss —Ci—“;C;*C‘CiS scription 
RCRP1_RGBPO_H 
22:21/RW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
20:18;}RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 
17:16;RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_RGBPO_L 
15:12/RW |ox0 For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 


RCRPO_MXQRG_H 

11:10)/RW |0OxO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 

9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 

6:5 IRw loxo For range-O, this field specifiers the target bits per group 

: adjustment that is performed if the RC model has tracked to the 

current range[5:4]. 
RCRPO_MXQRG_L 

4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 

1:0 |RW |0x0 For range-0O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC 8K PPS68 71 
Address: Operational Base + offset (0x0044) 


| Bit [Attr|ResetValue| CC‘ scription = 
RCRP1_RGBPO_L 

31:28IRW loxo For range-O, this field specifiers the target bits per group 

, adjustment that is performed if the RC model has tracked to the 

current range[3:0]. 
RCRP1_MXQRG_H 

27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 

25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRP1_RGBPO_H 

22:21/RW |ox0 For range-O, this field specifiers the target bits per group 

, adjustment that is performed if the RC model has tracked to the 

current range[5:4]. 
RCRP1_MXQRG_L 

20:18;RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 

17:16;/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
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| Bit |Attr[ResetValue| —————Citi—“C;C*C‘~Ci scription 
RCRPO_RGBPO_L 

15:12/RW |ox0 For range-O, this field specifiers the target bits per group 

: adjustment that is performed if the RC model has tracked to the 

current range[3:0]. 

11:10)RW |0OxO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 

9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRPO_RGBPO_H 

6:5 Rw loxo For range-O, this field specifiers the target bits per group 

; adjustment that is performed if the RC model has tracked to the 

current range[5:4]. 
RCRPO_MXQRG_L 

4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 

1:0 |RW |0x0 For range-0O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC 8K _ PPS72 75 
Address: Operational Base + offset (0x0048) 


| Bit [Attr|ResetValue| = ———C‘Ci Scriptom 
RCRP1_RGBPO_L 
31:28IRW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRP1_MXQRG_H 
27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 
25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_RGBPO_H 
22:21/RW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 


RCRP1_MXQRG_L 

20:18;/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 

17:16;/RW |0x0O For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_RGBPO_L 

15:12/RW loxo For range-O, this field specifiers the target bits per group 

3 adjustment that is performed if the RC model has tracked to the 

current range[3:0]. 
RCRPO_MXQRG_H 

11:10)/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 

9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
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| Bit |Attr|ResetValue| Ci eescription 


RCRPO_RGBPO_H 
6:5 Rw loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 


RCRPO_MXQRG_L 

4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 

1:0 |RW |0x0 For range-0O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC 8K PPS76 79 
Address: Operational Base + offset (Ox004C) 


| Bit [Attr|ResetValue| CC‘ scription 
RCRP1_RGBPO_L 

31:28IRW loxo For range-O, this field specifiers the target bits per group 

: adjustment that is performed if the RC model has tracked to the 

current range[3:0]. 

27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 

25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_RGBPO_H 

22:21/RW loxo For range-O, this field specifiers the target bits per group 

, adjustment that is performed if the RC model has tracked to the 

current range[5:4]. 
RCRP1_MXQRG_L 

20:18;}RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 

17:16;RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


RCRPO_RGBPO_L 
15:12IRW lox0 For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRPO_MXQRG_H 
11:10)/RW |0xO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 
9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 
6:5 |RW |oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRPO_MXQRG_L 
4:2 |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 
1:0 |RW |0x0 For range-0O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
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DSC 8K PPS80 83 
Address: Operational Base + offset (0x0050 


| Bit [Attr|ResetValue| CC‘ ecriptiom 
RCRP1_RGBPO_L 
31:28IRW oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRP1_MXQRG_H 
27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 
25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_RGBPO_H 
22:21IRW |ox0 For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRP1_MXQRG_L 
20:18;RW {0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 
17:16;/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_RGBPO_L 
15:12/RW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRPO_MXQRG_H 
11:10)/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 
9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 
6:5 |RW |oxo For range-O, this field specifiers the target bits per group 
; adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRPO_MXQRG_L 
4:2 |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 
1:0 |RW |0x0 For range-0O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC_8K_PPS84 87 
Address: Operational Base + offset (0x0054 


| Bit_|Attr| Reset Value 


RCRP1_RGBPO_L 
31:28IRW oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 


RCRP1_MXQRG_H 
27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
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ie i ekdceee 
xo frrengeo, tne 

25: 2523 rw po For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRP1_RGBPO_H 
22:21/RW oxo For range-O, this field specifiers the target bits per group 
adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRP1_MXQRG_L 
20:18;RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 
17:16;/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_RGBPO_L 
15:12/RW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRPO_MXQRG_H 
11:10)RW |0xO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 
9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 
6:5 IRw loxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRPO_MXQRG_L 
4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 
1:0 |RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC 8K PPS88 91 
Address: Operational Base + offset (0x0058 


| Bit_|Attr| Reset Value 


i NSLBOL 
eba4 Non-second line BPG offset lower bits. 
NSLBOH 
me aa Non-second line BPG offset a bits. 


Gs lale reserved 


SLBO 
ae 128° RW free __[Ssrondtne sec feet, line BPG offset bits. 


7:2 |RO |0x00_ reserved 


N420 

Native420 mode. 
RWG Exe 1'bO: Disable 

1'b1i: Enable 

N422 

Native422 mode. 
eae 1'bO: Disable 

1i'bi: Enable 


DSC_8K_PPS92 95 
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Address: Operational Base + offset (OxO05C 


| Bit |Attr|ResetValue| —--s—s/s—/—CSC—C‘iecription = 
31:16|RO_|0x0000 


: SLOAL 

ie Second line offset adjust lower bits. 
: SLOAH 

Second line offset adjust higher bits. 


DSC_8K_VERSION 
Address: Operational Base + offset (0x0080) 


| Bit |Attr| Reset Value, 


Po eseription 
; VERSION 
31:0 |ro | ee aes DSC Encoder IP release version information. 


DSC 8K CFG REGO 
Address: Operational Base + offset (0x0084 


| Bit |Attr|Reset Value] CiDeescription 
31 |RO_ [oxo reserved 


30 Ox4 PPSREG 

Oxi (PPS_REG): PPS Registers Interface is present 
: MNSLC 

reals RO |oxs 0x3 (NSLC8): 8 slice per line 


26 |RO_|0x0 [reserved 


FYYP 

25:24 0x0 0x0 (ENCODER): Encoder Function when Encoder feature is 
selected. Otherwise, Reserved. 
MJV_ABL 
This field indicates the number of bits of precision within the line 
buffer. This field contains the line buffer bit depth used to 
generate the bit-stream. If a component's bit depth (after color 
space conversion) is greater than this value, the line storage 
rounds the reconstructed values to this number of bits. 
Oxb (LBD11): Line buffer bit depth is 11 
MNV_ABL 


DSC Minor Version Support 
This field indicates the Minor version supported in the 
configuration. 
Values: 
0x1 (DSC_v11): Supports VESA DSC v1.1 
: Supports both VESA DSC 1.2a and DSC1.1 


0x0 (NOT_SUPPORTED): Native 422 mode is not supported. 
0x0 (NOT_SUPPORTED): Native 420 mode is not supported. 


LBFD 

This field indicates the number of bits of precision within the line 
buffer. This field contains the line buffer bit depth used to 
generate the bit-stream. If a component's bit depth (after color 
space conversion) is greater than this value, the line storage 
rounds the reconstructed values to this number of bits. 

Oxb (LBD11): Line buffer bit depth is 11 
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| Bit |Attr|ResetValue| ss Ci@eescription 


This field indicates the Native Bits per Component of the Display 
7:4 Oxa ( Maximum Bits per Component set during configuration of DSC 

encoder) 

Oxa (BPC10): Bits per component is 10 

reserved 


3:2 |RO |0x0 [reserved 


This field indicates the availability of Variable Bit Rate (VBR) in 
the configuration. 
0x0 (NOT_SUPPORTED): Variable Bit Rate is not supported 


This field indicates the availability of Block Prediction (BP) feature 
in the configuration. 
0x1 (SUPPORTED): Block Prediction is supported 


DSC 8K CFG REG1 
Address: Operational Base + offset (0x0088 


| Bit_|Attr| Reset Value 


MPCW 
Maximum Picture Width 

SEr1e DRECOe This field represents the maximum picture width (maximum 
number of pixels per raster/line) supported by the configuration. 
MPCH 
Maximum Picture Height 

15:0 0x10e0 This field represents the maximum picture height (Maximum 
number of pixel rows within the raster) supported by the 
configuration. 


DSC 8K _ CFG REG2 
Address: Operational Base + offset (Ox008C) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


. RES 
15:0 [RO mis Rate Buffer Size (in bytes 


DSC 8K _ CFG REG3 
Address: Operational Base + offset (0x0090) 


| Bit |Attr| Reset Value 


; MSLW 

31:16|R0_|oxte00 Maximum Slice Width 
: MSLH 

15:0 |Ro_ peat Maximum Slice Height 


DSC 8K _CTRLO 
Address: Operational Base + offset (Ox00A0) 


| Bit |Attr| Reset Value 


PPS_UPD 
PPS update. 
This field provides a control to indicate to DSC encoder that a PPS 
update has been done. The host can intimate PPS update by 

31 RW {0x0 setting this bit. DSC encoder clears this bit after the PPS update 
is accepted. 
Note: This bit must be written only after all the necessary PPS 
registers are programmed with desired values. Otherwise, 
behavior of DSC encoder is undefined. 
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| Bit |Attr/ResetValue| Ci escription 
30 |RO_|OxO_ si reserved 


IFEP 

ICH full error precision. 

Note: The IFEP bit is available only in VESA DSC 1.2a Encoder 
29 Rw lox configuration. Its programmed value is considered when 

operating in VESA DSC ENC v1.2a mode only. 

1'bO: ICH error is truncated in accordance with the bits per 

component programmed in the PPS. 

1'b1: Full precision of ICH error is retained. 


SBO 
Single burst output. 

a AYE One 1'b0: DSC output data can be discontinuous for a data line. 
1'b1: DSC a data in a single burst for a data line. 


27:19/RO_[0x000_si reserved 
NSLC 
Number of slices per line. 
This field provides control to enable required number of data path 
units (equivalently number of slices per line) in a configuration. 
3'bOO0: 1 slice per line 
3'bOO1: 2 slice per line 
3’ POLO: 4 slice per line 
ae line 


Datapath initialization control. 
1'bO: Init control is not asserted 
1'b1: Init control is asserted 


Enable partial bytes at every line end on CDS interface. 
1'bO: Disable 
1'bi: Enable 


Enable partial bytes at chunk ends on CDS interface. 
1'b0O: Disable 
1'b1: Enable 


This field provides a way to mask the error reporting through the 
dsc_err_o port. An error detected in DSC encoder results in 
assertion of dsc_err_o port and the corresponding Error Status is 
captured in the Error Status Register. 

OxO: Error reporting on dsc_err_o is not masked. So, when an 
error is detected, dsc_err_o is asserted and the corresponding 
error code word is captured in the Error Status Register. 

Ox1: Error reporting on dsc_err_o is masked and only the Error 
status is captured in the Error Status register. 


This field provides a way to specify the active level of the flush 
control input, dsc_flush_i. By default, dsc_flush_i is considered as 
active high signal. 

0x0: Dsc_flush_i is treated as active low signal and a falling edge 
of dsc_flush_i triggers an initialization cycle in DSC encoder. 

Oxi: Dsc_flush_i is treated as active high signal and a rising edge 
of dsc_flush_i triggers an initialization cycle in DSC encoder. 
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| Bit |Attr|ResetValue| Ci@eescription 


RBYT 

Reverse data bytes. 

This field controls the order of packing of data bytes on the 
3 RW {0x0 compressed data interface. This field provides a control to 

reverse byte positions of data bytes on CDS interface. 

1'bO: Disable 

1'b1: Enable 


RBIT 

This field controls the order of packing of data bits on the 

compressed data interface. This field provides a control to 
2 RW |0x0 reverse bits’ organization in each byte of the data bytes on 

Compressed Data Interface. 

1'bO: Disable 

1'b1: Enable 


FSEL 
1 fro oxo 1'bO: Encoder function 


EN 

This field is used to control the operation of DSC encoder. Host 
RW |0x0 has to write to this bit to enable the operation of DSC encoder. 

Failing to follow the recommended initialization sequence might 

lead to undefined behavior. 


DSC 8K _CTRL1 
Address: Operational Base + offset (Ox00A4) 


| Bit |Attr| Reset Value 
31:24|RO_ [0x00 —ireserved 


RBFTH 
Rate buffer threshold for overflow(bits). 
t Rate buffer threshold value to trigger buffer fullness. A non-zero 
OO EON, JOXEO0E initial_xmit_delay allows a final maximum buffer fullness of up to 
initial_xmit_delay* bits_per_pixel. initial_xmit_delay * 
bits _per_pixel ~= rc_model_size * 0.5. 


PPS_SEL 
7:0 |RW {0x00 PPS table select. 
If only one PPS table is supported, the value must be 0. 


DSC 8K _STSO 
Address: Operational Base + offset (Ox00A8) 


| Bit _|Attr| Reset Value 


RBOF 
; Rate buffer overflow status. 
Ste TO RW. | 0x0000 RBUF[i] = 0: No overflow detected in rate buffer of slice-i. 
RBUF[i] = 1: Overflow detected in rate buffer of slice-i. 
RBUF 
. Rate buffer underflow status. 
£90: RE.” /Ox00ft RBUF[i] = 0: No underflow detected in rate buffer of slice-i. 
RBUF[i] = 1: Underflow detected in rate buffer of slice-i. 


DSC _8K_STS1 
Address: Operational Base + offset (OxOOAC 


| Bit_|Attr| Reset Value 


LBOF 
y Line buffer overflow status. 
PEO RW 1 Ox0000 LBUF[i] = 0: No overflow detected in line buffer of slice-i. 
LBUF[i] = 1: Overflow detected in line buffer of slice-i. 
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| Bit |Attr|ResetValue| Ci@eescription 


LBUF 
; Line buffer underflow status. 
EOD! R= | OXOOK LBUF[i] = 0: No underflow detected in line buffer of slice-i. 
LBUF[i] = 1: Underflow detected in line buffer of slice-i. 


DSC 8K STS2 
Address: Operational Base + offset (OxOOBO 


| Bit _|Attr| Reset Value 


FSOF 
; Line buffer overflow status. 
hate RW 1Ox0000 LBUF[i] = 0: No overflow detected in line buffer of slice-i. 
LBUF[i] = 1: Overflow detected in line buffer of slice-i. 
FSUF 
: Funnel shift underflow status. 
P9520) | RW |OxOO8f FBUF[i] = 0: No underflow detected in funnel shifts of slice-i. 
FBUF[i] = 1: Underflow detected in funnel shifts of slice-i. 


DSC _8K_STS3 
Address: Operational Base + offset (Ox00B4) 


| Bit |Attr| Reset Value, 


PT escription 
SEOF 
; Line buffer overflow status. 
31:16 /RW' /0x0000 LBUF[i] = 0: No overflow detected in line buffer of slice-i. 
LBUF[i] = 1: Overflow detected in line buffer of slice-i. 


SEUF 
Syntax element size FIFO underflow status. 

15:0 IRw loxoorf a. 0: No underflow detected in syntax element size FIFOs 
SEUF[i] = 1: Underflow detected in syntax element size FIFOs of 
slice-i. 


DSC 8K STS4 
Address: Operational Base + offset (Ox00B8) 


| Bit |Attr| Reset Value 


BLOF 
; Line buffer overflow status. 
ete 16) RW. | OxG008 LBUF[i] = 0: No overflow detected in balance FIFOs of slice-i. 
LBUF[i] = 1: Overflow detected in balance FIFOs of slice-i. 
BLUF 
. Balance FIFO underflow status. 
PoeQe RW 1 Ox00ht BLUF[i] = 0: No underflow detected in balance FIFOs of slice-i. 
BLUF[i] = 1: Underflow detected in balance FIFOs of slice-i. 


DSC 8K _STS5 
Address: Operational Base + offset (OxOOBC 


| Bit_|Attr| Reset Value 


PBOF 
. Pixel buffer overflow status. 
SEebG/ RW: Ox0000 PBUF[i] = 0: No overflow detected in pixel buffer of slice-i. 
PBUF[i] = 1: Overflow detected in pixel buffer of slice-i. 


PBUF 
: Pixel buffer underflow status. 
PDO. RW OXOOK PBUF[i] = 0: No underflow detected in pixel buffer of slice-i. 
PBUF[i] = 1: Underflow detected in pixel buffer of slice-i. 
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DSC 8K ERS 
Address: Operational Base + offset (Ox00C4 


| Bit |Attr|/ResetValue| Ci eescription = 


ECW 
This field reports any error detected in either in PPS, frame 
. processing or in reset sequence. Any error reported through the 
eo eeOk RG | OXI ECW register needs re-initialization of DSC encoder by asserting 
INIT through CTRLO register. Without the re-initialization, the 
behavior of encoder is undefined. 


7.5.3.9 DSC_4K 


DSC _4K _PPSO 3 
Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


oo 


: Line buffer bit depth is 8. 

: Line buffer bit depth is 9. 

: Line buffer bit depth is 10. 

: Line buffer bit depth is 11. 
EA PAIENE ORE : Line buffer bit depth is 12. 

: Line buffer bit depth is 13. 

: Line buffer bit depth is 14. 

: Line buffer bit depth is 15. 

: Line buffer bit depth is 16. 


GaN eo eek ea 


PPSID 
Ee 15:8 | Rw | —— field represents PPS identifier. Program PPS table-0 registers. 


. MIJV 
7:4 rw for MY field contains major version of DSC. 


MNV 
. This field contains minor version of DSC. 
Peek Nee yee 4'b0001: DSC1.1 
4'b0010: DSC1.2 


DSC 4K PPS4 7 
Address: Operational Base + offset (0x0004 


eee Reset Value 


Picture height, lower bits. 


PCHH 
Picture height, higher bits. 
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| Bit |Attr|ResetValue| Ci@eescription 


BPPL 
Bits per pixel lower bits. 
This field specifies the lower 8bits of target per pixel for the 
compressed bit stream. 

15:8 |RW |/0x60 The resolution per bit 1/16 of a bit per pixel; 
Minimum value of BPP={BPPH[1:0], BPPL[7:0]} >= 
Ox60,corresponds to 6.0; 
For native 420/422 modes must be programmed with a value 
which is twice the se ee bits per pixel rate. 


7:6 |RO |OxO reserved 


BPE 

Block prediction enable. 

1'bO: Block prediction is not used. 
1'b1: Block prediction is used. 


The field indicates whether the color space is RGB/YCbCr. In color 
space RGB mode, conversion from RGB to YCoCg-R and vice 
versa is supported. 

1'bO: YCbCr 


Simple 422 mode of operation. S422 bit must be 0 when 
operation in native modes. 

1'bO: Not operating in simple 422 mode. 

1'b1: Operating in simple 422 mode. 


This field indicates variable bit rate mode of operation. 
1'bO: Variable bit rate disabled. 
1'bO: Variable bit rate enabled. 


This field specifies the upper 2 bits of target bits per pixel for the 
compressed bit stream. 

The resolution per bit 1/16 of a bit per pixel; 

Minimum value of BPP={BPPH[1:0], BPPL[7:0]} >= 
0x60,corresponds to 6.0; 

For native 420/422 modes must be programmed with a value 
which is twice the target bits per pixel rate. 


DSC 4K PPS8 11 
Address: Operational Base + offset (0x0008) 


: SLHL 
i (add jox7o. SI height, lower bits. 
: SLHH 
s16|Rw foxos | Slice height, higher bits. 


; PCWL 
ane Picture width, lower bits. 
PCWH 
Picture width, higher bits. 


DSC 4K PPS1i2 15 
Address: Operational Base + offset (Ox000C) 
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| Bit |Attr|ResetValue| SS Ci@eescription 


CHSL 
Chunk size, lower bits. 
; This field specifies the lower 8bits of chunk size in bytes. If VBR 
Ste 7 Rye 0X08 bit is set to 1, this {CHSH[7:0],CHSL[7:0]} represents the 
maximum size of the chunks. 
N422 = 0 && N420=0: ceil(BPP * SLW/8) bytes. 


CHSH 
Chunk size, higher bits. 
. This field specifies the higher 2bits of chunk size in bytes. If VBR 
Zo AG) RW: 0x06 bit is set to 1, this {CHSH[7:0], CHSL[7:0]} represents the 
maximum size of the chunks. 
N422 = 0 && N420=0: ceil(BPP * SLW/8) bytes. 


‘ SLWL 
Slice width, lower bits. 
. SLWH 
Slice width, higher bits. 


DSC 4K PPSi6 19 
Address: Operational Base + offset (0x0010) 


| Bit _|Attr| Reset Value 


IDDL 

saa rw foxoo PP field specifies the lower 8 bits of initial decoding delay. 
IDDH 

23:16]aw |oxco PD field specifies the higher 8 bits of initial decoding delay. 


IXDL 
15:8 rw lows fini field specifies the lower 8 bits of initial transmit delay of the 
encoder. 


7:2 |RO_|0x0O reserved 


IXDH 
This field specifies the higher 2 bits of initial transmit delay of the 
encoder. 


DSC 4K PPS20 23 
Address: Operational Base + offset (0x0014 


| Bit_|Attr| Reset Value 


; SIIL 

ued Scale increment interval, lower bits. 
: SIIH 

Sweet Scale increment ee higher bits. 


15:14/RO_|Oxo_ si reserved 


ISV 
ie a scale value. 


7:0 |RO |0xoo_ reserved 


DSC_4K_PPS24 27 

Address: Operational Base + offset (0x0018) 

Bit |Attr| Reset Value|______Deseription _| 
31:29/RO [Oxo si reserved 


FBO 
First line BPG offset. 

Screg | RV: Oxet SLH >=8: FBO=12+(int)(0.09*MIN(34,SLH-8)) 
SLH<8: FBO=2*(SLH-1) 


Galwie 12" eeea Ot 


SDIL 
2: 15:8 | Rw | joxor fate decrement interval, lower bits. 
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| Bit |Attr/ResetValue| Ci escription 
7:4 |RO |OxO reserved 


: SDIH 
Scale decrement interval, higher bits. 


DSC 4K PPS28 31 
Address: Operational Base + offset (0x001C 


eed Reset Value 


DSC_4K_PPS32 35 
Address: Operational Base + offset (0x0020) 


a. =... <<< 


NOL offset, lower bits. 
Tai offset, higher bits. 


DSC 4K PPS36_ 39 
Address: Operational Base + offset (0x0024) 


| Bit |Attr|/ResetValue| Ci eescription 


: RCMSL 
sake RC model size, lower bits. 
RCMSH 
RC model size, Ferg OS bits. 


S300 — reserved 


FMXQ 


735 —[RO_[oxo reserved 
FMNQ 
Flatness min QP. 


DSC 4K PPS40 43 
Address: Operational Base + offset (0x0028 


| Bit_|Attr| Reset Value 


RCTOH 

31:28 RC target offset higher limit. 
RCTOL 

27:24 RC target offset lower limit. 


23:21]RO_|0x0_ [reserved 


: RCQIL1 
20:16,Rw Joxob | RC quantization increment limit 1. 


15:13]RO 0x0 __—_—|reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


: RCQILO 
aes RC quantization increment limit 0. 


7:4 |RO |0xo_—sireserved 
RCEF 


DSC 4K PPS44 47 
Address: Operational Base + offset (0x002C) 


| Bit _|Attr| Reset Value 


DSC 4K PPS48 51 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 


31:24 0x69 RCBT? 


RC buffer threshold-7. 


RCBT6 
RC buffer threshold-6. 
’ RCBT5 
RC buffer threshold-5. 
d RCBT4 
RC buffer threshold-4. 


DSC 4K PPS52 55 
Address: Operational Base + offset (0x0034 


| Bit_|Attr| Reset Value 


DSC_4K _PPS56 59 
Address: Operational Base + offset (0x0038 


| Bit |Attr|/ResetValue| Ci eescription 


RCRPO_RGBPO_L 
31:28IRW oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 


RCRPO_MXQRG_H 
27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
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ie aeadees 
oxo frrangeo tne 

25: 2523 rw po For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRPO_RGBPO_H 

22:21/RW oxo For range-0O, this field specifiers the target bits per group 
adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 


RCRPO_MXQRG_L 
20:18;RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRPO_MNQRG_H 
17:16;/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


: RCBT13 
RC buffer threshold-13. 

. RCBT12 
RC buffer threshold-12. 


DSC _4K _PPS60 63 
Address: Operational Base + offset (Ox003C 


| Bit |Attr[ResetValue| | C(@eescription = 
RCRP1_RGBPO_L 
31:28IRW oxo For range-O, this field specifiers the target bits per group 
; adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRP1_MXQRG_H 
27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 
25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_RGBPO_H 
22:21/RW oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRP1_MXQRG_L 
20:18;RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRP1_MNQRG_H 
17:16;/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_RGBPO_L 
15:12/RW loxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRPO_MXQRG_H 
11:10)/RW |0OxO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 
9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 
6:5 IRw loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
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| Bit [Attr/ResetValue| —CéDeescription 
RCRPO_MXQRG_L 
RW {0x0 For range-O, this field specifiers the maximum QP that is allowed 


4: 
if the RC model has tracked to the current range[2:0]. 


2 
RCRPO_MNQRG_H 
1:0 |RW /|0xO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC 4K PPS64 67 
Address: Operational Base + offset (0x0040) 


| Bit [Attr|ResetValue|  —— ——C‘icrritiom 
RCRP1_RGBPO_L 
31:28IRW oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRP1_MXQRG_H 
27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 
25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_RGBPO_H 
22:21/RW oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRP1_MXQRG_L 
20:18;/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 
17:16;/RW |0x0O For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_RGBPO_L 
15:12/RW loxo For range-O, this field specifiers the target bits per group 
; adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRPO_MXQRG_H 
11:10)/RW |Ox0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 
9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 
6:5 IRW |oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRPO_MXQRG_L 
4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 
1:0 |RW |0x0 For range-0O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC _4K_PPS68 71 
Address: Operational Base + offset (0x0044) 
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| Bit |Attr[ResetValue| —————Ci“C;C*C~Ci escrito 
RCRP1_RGBPO_L 
31:28IRW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 
25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_RGBPO_H 
22:21/RW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
20:18;RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 
17:16;/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


RCRPO_RGBPO_L 
15:12/RW |ox0 For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRPO_MXQRG_H 
11:10)/RW |0xO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 
9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 
6:5 IRW |oxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRPO_MXQRG_L 
4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 
1:0 |RW |0x0 For range-0O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC_4K_PPS72 75 
Address: Operational Base + offset (0x0048) 


| Bit |Attr| Reset Value, 


Po Cieescription 
RCRP1_RGBPO_L 
31:28IRW oxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 


RCRP1_MXQRG_H 

27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 

25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
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| Bit |Attr[ResetValue| ss —Ci—“;C;*C‘CiS scription 
RCRP1_RGBPO_H 
22:21/RW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
20:18;}RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 
17:16;RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_RGBPO_L 
15:12IRW |ox0 For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 


RCRPO_MXQRG_H 

11:10)/RW |0OxO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 

9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 

6:5 IRw loxo For range-O, this field specifiers the target bits per group 

: adjustment that is performed if the RC model has tracked to the 

current range[5:4]. 
RCRPO_MXQRG_L 

4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 

1:0 |RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC 4K PPS76 79 
Address: Operational Base + offset (Ox004C) 


| Bit [Attr|ResetValue| CC‘ Scriptom 
RCRP1_RGBPO_L 

31:28IRW loxo For range-O, this field specifiers the target bits per group 

, adjustment that is performed if the RC model has tracked to the 

current range[3:0]. 
RCRP1_MXQRG_H 

27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 

25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRP1_RGBPO_H 

22:21/RW |ox0 For range-O, this field specifiers the target bits per group 

, adjustment that is performed if the RC model has tracked to the 

current range[5:4]. 
RCRP1_MXQRG_L 

20:18;RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 

17:16;/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
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| Bit |Attr[ResetValue| —————Ci‘“;C*C‘~CiS scription 
RCRPO_RGBPO_L 

15:12/RW |ox0 For range-O, this field specifiers the target bits per group 

, adjustment that is performed if the RC model has tracked to the 

current range[3:0]. 

11:10)RW |0OxO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 

9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 


RCRPO_RGBPO_H 

6:5 Rw loxo For range-O, this field specifiers the target bits per group 

; adjustment that is performed if the RC model has tracked to the 

current range[5:4]. 
RCRPO_MXQRG_L 

4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 

1:0 |RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC 4K PPS80 83 
Address: Operational Base + offset (0x0050) 


| Bit [Attr|ResetValue|  — ——Ci‘CiScription = 
RCRP1_RGBPO_L 
31:28IRW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRP1_MXQRG_H 
27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 
25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_RGBPO_H 
22:21/RW loxo For range-O, this field specifiers the target bits per group 
, adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 


RCRP1_MXQRG_L 

20:18;/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 

17:16;/RW |0x0O For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_RGBPO_L 

15:12/RW loxo For range-O, this field specifiers the target bits per group 

3 adjustment that is performed if the RC model has tracked to the 

current range[3:0]. 
RCRPO_MXQRG_H 

11:10)/RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 

9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
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| Bit |Attr|ResetValue| Ci eecription 


RCRPO_RGBPO_H 
6:5 IRw loxo For range-0O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 


RCRPO_MXQRG_L 

4:2  |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 

1:0 |RW |0x0 For range-0O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


DSC 4K PPS84 87 
Address: Operational Base + offset (0x0054) 


| Bit [Attr|ResetValue|  ——————C‘iScription = 
RCRP1_RGBPO_L 

31:28IRW loxo For range-O, this field specifiers the target bits per group 

: adjustment that is performed if the RC model has tracked to the 

current range[3:0]. 

27:26|RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRP1_MNQRG_L 

25:23|/RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_RGBPO_H 

22:21/RW loxo For range-O, this field specifiers the target bits per group 

, adjustment that is performed if the RC model has tracked to the 

current range[5:4]. 
RCRP1_MXQRG_L 

20:18;}RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRP1_MNQRG_H 

17:16;RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 


RCRPO_RGBPO_L 
15:12IRW lox0 For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[3:0]. 
RCRPO_MXQRG_H 
11:10)/RW |0xO For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
RCRPO_MNQRG_L 
9:7. |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_RGBPO_H 
6:5 |RW |oxo For range-O, this field specifiers the target bits per group 
: adjustment that is performed if the RC model has tracked to the 
current range[5:4]. 
RCRPO_MXQRG_L 
4:2 |RW |0x0 For range-O, this field specifiers the maximum QP that is allowed 
if the RC model has tracked to the current range[2:0]. 
RCRPO_MNQRG_H 
1:0 |RW |0x0 For range-O, this field specifiers the minimum QP that is allowed 
if the RC model has tracked to the current range[4:3]. 
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DSC 4K PPS88 91 
Address: Operational Base + offset (0x0058 


| Bit |Attr|/ResetValue| Ci eescription 


; NSLBOL 
aa Non-second line BPG offset lower bits. 

NSLBOH 
| second line BPG offset higher bits. 


Esso — reserved 


SLBO 
Peed line BPG offset bits. 


a Ro loo reserved —(‘“‘C;S™SC*™COCCCCCSCSC“(C‘C‘idC 

N420 

Native420 mode. 
1'b0O: Disable 
1'b1: Enable 
N422 

Native422 mode. 
1'b0O: Disable 
1'b1: Enable 


DSC 4K PPS92 95 
Address: Operational Base + offset (Ox005C) 


bit_{Attr| Reset Value 
aL 1e/Re 0x0000 reserved eee 


SLOAL 
Second line offset adjust lower bits. 
0x00 SLOAH 
Second line offset adjust higher bits. 


int (Reset Vale = > Desenipelon — 
VERSION 


DSC _4K_CFG REGO 
Address: Operational Base + offset (0x0084) 


Reset Value| ———“‘*‘“‘;S™CSC‘~ Scriptom — sd 
reserved 


PPSREG 
Oxi (PPS_REG): PPS Registers Interface is present 


MNSLC 

Oxi (NSLC2): 2 slice per line 

FYYP 

0x0 (ENCODER): Encoder Function when Encoder feature is 
selected. Otherwise, Reserved. 


This field indicates the number of bits of precision within the line 
buffer. This field contains the line buffer bit depth used to 
generate the bit-stream. If a component's bit depth (after color 
space conversion) is greater than this value, the line storage 
rounds the reconstructed values to this number of bits. 

Oxb (LBD11): Line buffer bit depth is 11 
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| Bit |Attr|ResetValue| Ci@eescription 


MNV_ABL 

DSC Minor Version Support 

This field indicates the Minor version supported in the 
19:16 configuration. 

Values: 

0x1 (DSC_v11): Supports VESA DSC v1.1 

a a ee a Ea DSC_vi2): Supports both VESA DSC 1.2a and DSC1.1 


ei reserved 


po oo Sa soe nae nde nntauowte— 

0x0 (NOT_ SUPPORTED): Native 422 mode is not supported. 

— 
0x0 NOT_ SUPPORTED): Native 420 mode is not supported. 


This field indicates the number of bits of precision within the line 
buffer. This field contains the line buffer bit depth used to 
generate the bit-stream. If a component's bit depth (after color 


space conversion) is greater than this value, the line storage 
rounds the reconstructed values to this number of bits. 
Oxb (LBD11): Line buffer bit depth is 11 


This field indicates the Native Bits per Component of the Display 
( Maximum Bits per Component set during configuration of DSC 
encoder) 

Oxa (BPC10): Bits per component is 10 


This field indicates the availability of Variable Bit Rate (VBR) in 
the configuration. 
0x0 (NOT_SUPPORTED): Variable Bit Rate is not supported 


This field indicates the availability of Block Prediction (BP) feature 
in the configuration. 
0x1 (SUPPORTED): Block Prediction is supported 


DSC 4K CFG REG1 
Address: Operational Base + offset (0x0088 


| Bit_|Attr| Reset Value 


MPCW 
Maximum Picture Width 

aire OxrH0e This field represents the maximum picture width (maximum 
number of pixels per raster/line) supported by the configuration. 
MPCH 
Maximum Picture Height 

0 0x0870 This field represents the maximum picture height (Maximum 

number of pixel rows within the raster) supported by the 
configuration. 


DSC _4K_ CFG REG2 

Address: Operational Base + offset (Ox008C) 
[Attr|ResetValue| Ci eScription — 
16[RO_|0xo000 reserved Sd 


RES 
eae ne Rate Buffer Size (in bytes) 


DSC 4K CFG REG3 
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Address: Operational Base + offset (0x0090 


eT Reset Value 


MSLW 
RO Jox1000 Maximum Slice Width 


MSLH 
ai oxge7e Maximum Slice Height 


DSC 4K CTRLO 
Address: Operational Base + offset (Ox00A0) 


| Bit |Attr| Reset Value 


PPS _UPD 
This field provides a control to indicate to DSC encoder that a PPS 
update has been done. The host can intimate PPS update by 

Rw loxo setting this bit. DSC encoder clears this bit after the PPS update 
is accepted. 
Note: This bit must be written only after all the necessary PPS 
registers are programmed with desired values. Otherwise, 
7 Ts of DSC encoder is undefined. 


30 |RO_|0xo_—sireserved 


IFEP 

ICH full error precision. 

Note: The IFEP bit is available only in VESA DSC 1.2a Encoder 
29 Rw loxt configuration. Its programmed value is considered when 

operating in VESA DSC ENC v1.2a mode only. 

1'bO: ICH error is truncated in accordance with the bits per 

component programmed in the PPS. 

1'b1: Full precision of ICH error is retained. 


SBO 
Single burst output. 

a By Ox 1'bO: DSC output data can be discontinuous for a data line. 
1'b1: DSC outputs data in a single burst for a data line. 


27:19|RO_[0x000 


NSLC 
Number of slices per line. 
18:16|RW |0x0 This field provides control to enable required number of data path 
: units (equivalently number of slices per line) in a configuration. 
3'bOO0: 1 slice per line 
3'bO01: 2 slice per line 


15:9 |RO |0x00_ reserved 


INIT 

Datapath initialization control. 
ia eee 1'bO: Init control is not asserted 

1'b1: Init control is asserted 

EPL 

Enable partial bytes at every line end on CDS interface. 

TORMENT OXY 1'b0: Disable 

1'b1: Enable 

EPB 

Enable partial bytes at chunk ends on CDS interface. 
Boxe 1'b0: Disable 

1'b1: Enable 
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| Bit |Attr[ResetValue| ——— ——Citi‘“C;C™C~Ci scription 
MER 
This field provides a way to mask the error reporting through the 
dsc_err_o port.An error detected in DSC encoder results in 
assertion of dsc_err_o port and the corresponding Error Status is 
captured in the Error Status Register. 
OxO: Error reporting on dsc_err_o is not masked. So, when an 
error is detected, dsc_err_o is asserted and the corresponding 
error code word is captured in the Error Status Register. 
Ox1: Error reporting on dsc_err_o is masked and only the Error 
status is captured in the Error Status register. 
FLAL 
This field provides a way to specify the active level of the flush 
control input, dsc_flush_i. By default, dsc_flush_i is considered as 
active high signal. 
0x0: Dsc_flush_i is treated as active low signal and a falling edge 
of dsc_flush_i triggers an initialization cycle in DSC encoder. 
Oxi: Dsc_flush_i is treated as active high signal and a rising edge 
of dsc_flush_i triggers an initialization cycle in DSC encoder. 


Reverse data bytes. 

This field controls the order of packing of data bytes on the 
compressed data interface. This field provides a control to 
reverse byte positions of data bytes on CDS interface. 
1'bO: Disable 

1'b1: Enable 


This field controls the order of packing of data bits on the 

compressed data interface. This field provides a control to 
reverse bits' organization in each byte of the data bytes on 
Compressed Data Interface. 

1'bO: Disable 

1'bi: Enable 


This field is used to control the operation of DSC encoder. Host 
has to write to this bit to enable the operation of DSC encoder. 
Failing to follow the recommended initialization sequence might 
lead to undefined behavior. 


DSC_4K_CTRL1 
Address: Operational Base + offset (Ox00A4) 

| Bit |Attr|ResetValue| Ci‘ eScriptiom 
31:24{RO [0x00 reserved 


RBFTH 

Rate buffer threshold for overflow(bits). 

Rate buffer threshold value to trigger buffer fullness. A non-zero 
Ze OAR }Oet000 initial_xmit_delay allows a final maximum buffer fullness of up to 

initial_xmit_delay* bits_per_pixel. initial_xmit_delay * 

bits _per_pixel ~= rc_model_size * 0.5. 


PPS_SEL 
7:0 |RW |0x00 PPS table select. 
If only one PPS table is supported, the value must be 0. 


DSC_4K_STSO 
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Address: Operational Base + offset (OxO00A8 


| Bit_|Attr| Reset Value 


RBOF 
: Rate buffer overflow status. 
Ei15 | RW Ox0000 RBUF[i] = 0: No overflow detected in rate buffer of slice-i. 
RBUF[i] = 1: Overflow detected in rate buffer of slice-i. 


RBUF 
: Rate buffer underflow status. 
Hoe. RE: 1 OR0008 RBUF[i] = 0: No underflow detected in rate buffer of slice-i. 
RBUF[i] = 1: Underflow detected in rate buffer of slice-i. 


DSC 4K STS1 
Address: Operational Base + offset (OxOOAC 


| Bit_|Attr| Reset Value 


LBOF 
; Line buffer overflow status. 
2 Bek) RW Ox0000 LBUF[i] = 0: No overflow detected in line buffer of slice-i. 
LBUF[i] = 1: Overflow detected in line buffer of slice-i. 
LBUF 
; Line buffer underflow status. 
1S 20:1 RW? 1 0X0003 LBUF[i] = 0: No underflow detected in line buffer of slice-i. 
LBUF[i] = 1: Underflow detected in line buffer of slice-i. 


DSC _4K_STS2 
Address: Operational Base + offset (OxOOBO) 


| Bit |Attr| Reset Value, 


PT escription 
FSOF 
; Line buffer overflow status. 
31:16/RW |0x0000 LBUF[i] = 0: No overflow detected in line buffer of slice-i. 
LBUF[i] = 1: Overflow detected in line buffer of slice-i. 
FSUF 
. Funnel shift underflow status. 
15-0: BW Oxodee FBUF[i] = 0: No underflow detected in funnel shifts of slice-i. 
FBUF[i] = 1: Underflow detected in funnel shifts of slice-i. 


DSC 4K STS3 
Address: Operational Base + offset (OxO0B4 


| Bit_|Attr| Reset Value 


SEOF 
: Line buffer overflow status. 

SE TO RW" | Ox0008 LBUF[i] = 0: No overflow detected in line buffer of slice-i. 
LBUF[i] = 1: Overflow detected in line buffer of slice-i. 
SEUF 
Syntax element size FIFO underflow status. 

15:0 IRW |0x0003 eee 0: No underflow detected in syntax element size FIFOs 
SEUF[i] = 1: Underflow detected in syntax element size FIFOs of 
slice-i. 


DSC 4K STS4 
Address: Operational Base + offset (OxO0B8 


| Bit_|Attr| Reset Value 


BLOF 
; Line buffer overflow status. 
ot 15) BW Ox0009 LBUF[i] = 0: No overflow detected in balance FIFOs of slice-i. 
LBUF[i] = 1: Overflow detected in balance FIFOs of slice-i. 
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| Bit |Attr|ResetValue| —Ci@eescription 


BLUF 
. Balance FIFO underflow status. 
EOeOs RY x00 BLUF[i] = 0: No underflow detected in balance FIFOs of slice-i. 
BLUF[i] = 1: Underflow detected in balance FIFOs of slice-i. 


DSC 4K _STS5 
Address: Operational Base + offset (OxOOBC 


| Bit_|Attr| Reset Value 


PBOF 
; Pixel buffer overflow status. 
erate RW 1 Ox0000 PBUF[i] = 0: No overflow detected in pixel buffer of slice-i. 
PBUF[i] = 1: Overflow detected in pixel buffer of slice-i. 
PBUF 
; Pixel buffer underflow status. 
15:0) |W |0x0003 PBUF[i] = 0: No underflow detected in pixel buffer of slice-i. 
PBUF[i] = 1: Underflow detected in pixel buffer of slice-i. 


DSC_4K_ERS 
Address: Operational Base + offset (0x00C4) 


| Bit |Attr| Reset Value, 


Po eseription 
ECW 
This field reports any error detected in either in PPS, frame 
‘ processing or in reset sequence. Any error reported through the 
Se Re: | Ootinttaty ECW register needs re-initialization of DSC encoder by asserting 
INIT through CTRLO register. Without the re-initialization, the 
behavior of encoder is undefined. 


7.5.3.10 MMUO/1 
VOP2 MMUO DTE ADDR 
Address: Operational Base + offset (Ox0000) 


| Bit |Attr| Reset Value, 


: dte_addr 
0x00000000 Current page table address. 


VOP2 MMUO STATUS 
Address: Operational Base + offset (0x0004) 


0x000000 


; page_fault_bus_id 
ied Rw foxoo page. of master responsible for last page fault. 


page_fault_is_write 

The direction of access for last page fault: 
? RAG 1'b0O: Read 

1'b1: Write 


replay_buffer_empty 

mmu_idle 

The MMU is idle when accesses are being translated and there are 
no unfinished translated accesses. 

stail_active 

MMU stall mode currently enabled. The mode is enabled by 
command. 
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| Bit |Attr| Reset Value, 


Po Cieseription 
page_fault_active 

1 RW {0x0 MMU page fault mode currently enabled. The mode is enabled by 
command. 


paging_en 

Paging is enabled. 
By exe 1'b0: disable 

1'b1: enable 


VOP2_ MMUO COMMAND 
Address: Operational Base + offset (0x0008) 


| Bit |Attr|/Reset Value| Ci eescription 
31:3 |RO_|0x00000000 


mmu_cmd 
This can be: 
: MMU_ENABLE_PAGING 
: MMU_DISABLE_PAGING 
>: MMU_ENABLE_STALL 
: MMU_DISABLE_ STALL 
: MMU_ZAP_CACHE 
: MMU_PAGE_FAULT_DONE 
: MMU_FORCE_RESET 
Others: reserved 


VOP2_ MMUO PAGE FAULT ADDR 
Address: Operational Base + offset (Ox000C) 


[Attr|ResetValue| ss —“‘;‘“C;™C*CéieScription — sd 
; page_fault_addr 
31:0 Rw |ox00000000 Address of last page fault. 


VOP2 MMUO ZAP ONE LINE 
Address: Operational Base + offset (0x0010 


Reset Value 


; mmu_zap_one_line 
£20! RW: /Ox00000000 Address to be invalidated from the page table cache. 


VOP2_ MMUO INT RAWSTAT 
Address: Operational Base + offset (0x0014) 


0x00000000 


rawst_bus_error 

ae Raw interrupt status of read bus error. 
rawst_page_fault 

Raw interrupt status of page fault. 


VOP2_ MMUO INT CLEAR 
Address: Operational Base + offset (0x0018) 


reserved 


Clear interrupt of bus error. 
Clear interrupt of page fault. 
VOP2 MMUO INT MASK 
Address: Operational Base + offset (0x001C) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:2 |RO_|0x00000000 


mask_bus_error 
Mask interrupt of bus error. 
mask_page_fault 
"| Mask interrupt of page fault. 
VOP2 MMUO INT STATUS 
Address: Operational Base + offset (0x0020) 
| Bit [Attr|ResetValue| CC‘ scription = 
Si:2 {Ro 0x00000000 


st_bus_error 
st_page_fault 
VOP2_ MMUO AUTO GATING 
Address: Operational Base + offset (0x0024) 
| Bit [Attr|ResetValue|  ———Cé‘Ciee@Scritiom 
[31:2 [RO_|0x00000000 


mmu_cfg_mode 


RW |0x0 1'bO: regdone when frame start 
1'b1: regdone immediatel 


mmu_auto_gating 
be When it is 1'b1, the mmu will auto gating itself. 


7.6 Application Notes 
7.6.1 VOP Pixel Clock Configuration 
@ = dclk: The clock source of the post-processing module and interface pixel clock, provided 

by the CRU module in the pd_VOP subsystem. 
@ dclk_core: The operating clock of the scanning timing of the post-processing module. 
@ dclk_out: Output interface operating clock, used by DP and MIPI interfaces. 
7.6.1.1 dclk Frequency Requirements 
Because it is necessary to provide clock sources for post-processing modules (dclk_core, 
dclk_out) and various output display interfaces (mipi_pixel_clock, eDP_pixel_clock, etc.), it 
is necessary to ensure that dclk is the highest frequency to meet various interface format 
rate conversion and frequency division requirements. 
7.6.1.2 dclk_core Frequency Requirements 
Matching with the pixel rate of the post-processing module, the post-processing pixel 
operating rate of VOP is 4pixel/cycle: 

dclk_core = (Video Timing Pixel Rate) / 4 

For example, the expected video timing is 4K@60hz format, where pixel rate equals 
594Mhz, so the dclk_core frequency shall be configured as 148.5M. 
7.6.1.3 dclk_out Frequency Requirements 
Match the pixel rate of the output interface, for example, the pixel clock of the DP interface 
comes from the corresponding dclk_out. 
7.6.1.4 RGB Interface Clock Frequency Requirements 
The processing rate of the RGB interface is 1pixel/cycle, and the scan timing of the VOP 
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post-processing is 4pixel/cycle, that is, the dclk frequency provided by the SoC to the VOP is 
required to be equal to the Pixel Rate. For example, the current video timing is 1O80p@60hz 
format, and dclk is 148.5M and dclk_core is 37.125M. 

RGB Interface Pixel Rate =dclk = dclk_core x 4 


7.6.1.5 DP Interface Clock Frequency Requirements 
The pixel clock of the DP interface is derived from the dclk_out clock of the corresponding 
port. 
When transmitting RGB format, the DP interface rate is 4 pixels/cycle: 
Video Timing Pixel Rate = 4xdclk_out =4xdclk_core 
When transmitting the YUV420 format, the DP interface rate is 8 pixels/cycle: 
Video Timing Pixel Rate = 8xdclk_out =4xdclk_core 


7.6.1.6 HDMI/eDP Combo Interface Clock Frequency Requirements 
The frequency division selection of hdmieDP*_dclk_sel controls the processing clock 
hdmieDP_dclk of the VOP HDMI/eDP combo interface. 
The hdmieDP*_pixclk_sel frequency division selection controls the transmission clock 
hdmieDP_pixel_clk sent by the HDMI/eDP Combo to the HDMI TX controller or eDP 
controller. 
When configured in eDP interface mode, the processing rate of the eDP interface is 
1pixel/cycle, and the scan timing of the VOP post-processing is 4pixel/cycle, so the dclk 
frequency provided by the SoC to the VOP is required to be equal to the eDP Interface Pixel 
Rate. For example, the current video timing is 4K@60hz format, and dclk shall be set to 
600M and dclk_core to 148.5M. 
Video Timing Pixel Rate = (hdmieDP_pixel_clk x K) 

= (hdmieDP_dclk x Kk) 

= (dclk_core x 4) 
When eDP is configured in SPLIT display mode, K is equal to 2, and in other cases, K is 
equal to 1. 
When configured in HDMI interface mode and operating in uncompressed mode, the 
processing rate of the HDMI interface is 4pixel/cycle, which is consistent with the VOP post- 
processing rate. The special treatment is that because there is a rate conversion circuit that 
reduces the bit width of the data bus by half between the VOP and the HDMI TX controller, 
the channel transmission clock hdmieDP_pixel_clk needs to be twice the hdmieDP_dclk. 


(Video Timing Pixel Rate)/ (4) = ((hdmieDP_pixel_clk)/2xK) = (hdmieDP_dclkxK) = 
dclk_core 


When HDMI transmits YUV420 format or is configured as SPLIT display mode, K is equal to 
2, and in other cases, K is equal to 1. 
When operating in compressed mode: 
((hdmieDP_pixel_clk) / 2) = hdmieDP_dclk = cds_clk 
cds_clk: DSC encoder Compressed Data Stream output interface drive clock 


7.6.1.7 MIPI Interface Clock Frequency Requirements 
When MIPI works in uncompressed mode, the MIPI interface rate is 4Pixel/cycle. 

(Video Timing Pixel Rate)/(4) = (MIPI Pixel Clock xK)=(dclk_outxkK)=dclk_core 
When MIPI works in compressed mode: 

MIPI Pixel Clock = cds_clk / 2 

Since the MIPI DSI controller’s pixel interface is 192bit data width and DSC encoder CDS 
interface is 96bit data width. 
Note that when MIPI is configured as double channel display mode, K=2, otherwise K=1. 


7.6.1.8 Example of Typical Video Timing Configuration 


Table 7-9 Frequency and select configuration table in typical mode 
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Video Timing Pixel dclk dclk_core dclk_out DP 
Format | Freq | ( dclk_core_sel ) | ( dclk_out_sel )| Pixel 
Clock 
8K@24Hz ( VIC 194) | RGB 297 297 (0) 297 (0) 297 
4K@60Hz( VIC 97) | RGB 148.5 | 148.5(0) 148.5(0) 148.5 
4K @60Hz - Split RGB 148.5 148.5(0) 74.25 (1) 74.25 
ae ( VIC} pep | 37.125 | 37.125 (0) 37.195 (0°) 372125 
py eae RGB | 27 13.5(1) 37'°( 0) 27 


The cru picture inside the VOP is shown below, refer to VOP2_cru.pdf for details. 


Fig. 7-54 VOP2 internal cru block diagram 
The post operating clock mux inside each PORT is shown in the figure below: 


OUT_D 


Fig. 7-55 PORT operating clock mux 
The clock mux diagram of each high-speed interface is as follows: 
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Fig. 7-57 Clock mux structure output to DSC 
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dsc8k_port_sel dsc8k_mode_en dsc8k_txp_clk_div 


ec »[cKG} > > (DIV2} 3 dsc8k_pxl_clk_div 
»LDIV2+ 5 


dsc8k_cds_clk_div DSC Encoder 8K Core 


a ee 


DSC_CRU 


dsc4k_port_sel 


dsc4k_mode_en dsc4k_txp_clk_div 


adic >[ckc} >(DIV2) re dsc4k_pxl_clk_div 
Cdclk_3_ 
>(DIV21 } 


dsc4k_cds_clk_div DSC Encoder 4K Core 


= 


DSC_CRU 


Fig. 7-58 Clock structure inside DSC 
7.6.2 DSC Encoder Configuration 


program clock 
and reset 


program mode 


program picture 
parameter set 


enable config 
done reg 


start frame 
processing 


Fig. 7-59 Configuration Sequence of DSC Encoder 
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7.6.2.1 Clock and Reset 

The process path of DSC encoder pixel clock includes, 4 to 1 clock mux, clock gating, clock 
divider. DSC encoder clock are configurable to select the source from 
dclkO/dclk1/dclk2/dclk3, which should be matched the video source. for example, if use DSC 
8K encoder process MIPIO video data which comes from the port2 data path, the 
DSC_8K_SYS_CTRL.dsc_port_sel register field should be set to 0x2 to select dclk2. 


@ txp_clk: the clock feed input pixels to DSC encoder, max frequency 600MHz, divided 
from dclk programmed by register VOP.DSC_SYS_CTRL.dsc_txp_clk_div. Frequency of 
txp_clk clock must be more than or equal that of pxl_clk. 

(Vtotal x Htotal x RefreshRate) 


Heduence crap (Number of pixel feed into DSC encoder per clock x K) 
@ pxi_clk: used for slice’s data path operations, max frequency 300MHz, divided from 
txp_clk programmed by register VOP.DSC_SYS_CTRL.dsc_pxl_clk_div. 
(Vtotal x Htotal x RefreshRate) 


Frequence of pxl_clk >= "(Number of active slices X K) _ 
@ cds_clk: used to drive the output CDS (Compressed Data Stream) interface, max 
frequency 600MHz, divided from txp_clk programmed by register 


VOP.DSC_SYS_CTRL.dsc_cds_clk_div. 
(Vtotal x Htotal x RefreshRate) 


Frequence of cds_clk >= ((CDS DataWidth; xk) 
Bits per pixel 


where CDS_Data_Width is DSC encoder output data width which is fixed 96bit. 


Note that the number of active slices per lines must be more than or equal to the number of 
pixels per clock fed at the DSC encoder pixel input interface. 
Note that when MIPI is configured as double channel display mode K = 2, otherwise K = 1. 


dsc8k_port_sel | dsc8k_mode_en 


| dsc8k_txp_clk_div 


4 ‘ess} is -pwvas dsc8k_pxi_clk_div 
—— 


dscBk_cds_ clk div DSC Encoder 8K Core 


ee 


DSC_CRU 


dsc4k_port_sel dsc4k_mode_en | dsc4k_txp_clk_div 


——E —— ae 
Pa > [EKG] > DIV2) : dsc4k_pxl_clk_div 
} 


dsc4k_cds_clk_div DSC Encoder 4K Core 


— 


DSC_CRU 


DSC_4K 


DSC_8K_4K_Encode 
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Fig. 7-60 Clock Structure of DSC Encoder 


DSC encoder power_on_resetn signal is controlled in register field 
DSC_SYS_CTRL.DSC_8K_RST.dsc_soft_rst. 

7.6.2.2 Programming encoder 

7.6.2.2.1 program mode 

Based on the configuration settings, use the DSC encoder CTRLO and DSC encoder CTRL1 
control registers to enable or disable the available features. 


The SBO field of DSC encoder CTRLO[28] should be set to 1’b1 for output data in a single 
burst for a data line. 
7.6.2.2.2 Program Picture Parameter Set 
1. To enable the DSC encoder operation, set the EN field to 1, in the DSC encoder CTRLO 
register by writing 1’b1 to bit [0] of DSC encoder CTRLO. 
2. Program the PPS register fields. 
3. For the new PPS values to take effect, set the PPS_UPD field in the DSC encoder CTRLO 
register to 1 by writing 1’b1 to bit [31] of DSC encoder CTRLO register. 
4. Wait for the PPS to be updated 

@ PPS_UPD field is cleared by DSC encoder after the PPS update is complete. This 

marks the completion of PPS update procedure. 
@ Read/Poll bit [31] of DSC encoder CTRLO register 


The field definitions of PPS56_59 and registers from PPS60_63 to PPS84_87 needs special 


attention, as there is a subtle difference between the mapping of fields in DSC encoder and 
in VESA PPS, as shown in the below figure. 


VESA PPSw_x 


J 
ee 


Mapping 


{PPSw_x[18:16], 
PPSw_x[31:30]} 


a 


Field Definition 


Fig. 7-61 Mapping of DSC encoder Register field to PPS56_59 
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VESA 
PPSw_x,PPSy_z 
Field Definition 
31:16 
+ Prenat eee [men [rrmwmses | [wrens || ses | ra [ren 
Mapping 


| _— Be eae a ae 
[—sveme [nee Jee el | | 


Fig. 7-62 Mapping of DSC encoder Register field PPS60_63 to PPS84_87 
7.6.2.3 Set Configuration done signal 
When the above register of DSC encoder has been configured, set DSC_8K_CFG_DONE = 1 
(DSC_SYS_CTRL.DSC_8K_CFG_DONE) to unmask video data input to encoder which will be 
valid at the next frame start pulse. When encoder received the valid frame start, the 
hardware will clear this bit. 
7.6.2.4 Error Monitoring 
DSC encoder can detect and report error under the following conditions: 
1. An inappropriate value programmed for a Picture Parameter Set (PPS) field 
DSC encoder validates programmed PPS fields value against target configuration and 
reports error if PPS value programmed does not correspond to or is not supported by the 
target configuration. 


PPSw_x 
Field Definition 


2. An overflow condition detected in any of the buffer stages is reported as an error. The 
buffer overflow error can be due to either rate mismatch or insufficient rate buffer size. 
DSC encoder reports error by asserting dsc_err_o port. The below figure shows how to 
monitor the reported error through the dsc_err_o signal. 
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ERROR MONITORING 


dsc_err_o asserted ? 


Read Error Code Word 
(ECW) from DSC_ERS 
Register 


Monitor Errors (Optional) 


Take Corrective Action 


Fig. 7-63 Error Monitoring of DSC Encoder 


Following steps are involved in Error Monitoring: 


1. Continuously monitor dsc_err_o (through register or interrupt). If DSC encoder 


encounters an error, dsc_err_o is asserted. 


2. Read ECW in DSC_ERS register to determine the source of error, on detecting dsc_err_o 


assertion. 
3. Take corrective action to fix the error. 


The dsc_err_o signal is connected to DSC_SYS_CTRL register “dsc_error_status” and VOP 


interrupt pin which connected to the GIC. 


other intr 


dsc_err_o 


DSC_Encoder_4K 


dsc_err_o dsc_4k_error_status Reg 


Fig. 7-64 Error Report Structure of DSC Encoder 


7.6.2.4.1 Error Conditions and Error Codes 
The below table lists the various error conditions and error codes: 
Table 7-10 DSC Encoder Error Codes 


Error Condition and Description 


Error Code 
Word 


No error detected by DSC encoder 


0x0 
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Error Condition and Description Error Code 
Word 

Bits per component error when the programmed bits per component value | OxOO3Offff 
is invalid. Also, BPC error is reported if the programmed BPC value is more 

than the maximum BPC value supported in the configuration. 

Multiple mode error is reported when more than one mode is enabled in | OxOO4Offff 
the PPS. for example if the PPS programmed has both Native 420 mode 

and Native 422 mode enabled, multi-mode error is reported. 

Line buffer depth Error is reported when the value of Line-buffer Depth | OxOO5Offff 
field in the PPS is more 

than the maximum Line-buffer depth (DWCDSC_LBf_DPTH) specified in 

the configuration 

Minor version error is reported if the programmed value of Minor version | OxOO6Offff 
is not supported in the configuration. for example, in a DSC 1.2a 
configuration, both DSC 1.1 mode and DSC1.2a modes are supported. 
Accordingly, the minor version field is to be set to either 1 or 2. If the 

minor version field is set to any other value, minor version Error is 

reported. 

Picture height error is reported when the programmed picture height in the | OxO07Offff 
PPS is beyond the limits of the picture height supported in the 
configuration. Minimum and maximum value of picture height are 4 and 
DWCDSC_MAX_LNS respectively. 

Picture width error is reported if the programmed picture width is beyond | OxOO8Offff 
the valid range of picture width supported in the configuration. 

Number of slices error is reported when the programmed number of slices | OxOO9Offff 
per line is more than the number of slices per line specified in the 
configuration. 

Slice height Error is reported when the programmed slice height is invalid. | OxOOcOffff 
Slice width error is reported when the programmed slice width is invalid. | OxOOdOffff 
Second Line BPG Offset Error is reported when a non-zero value is | OxOOeOffff 
programmed for Second Line BPG offset field in modes other than Native 

420. 

Non Second Line BPG Offset Error is reported when a non- zero value is | OxOOfOffff 
programmed for Non Second Line BPG offset field in modes other than 

Native 420 mode. 

PPS ID Error, if the programmed PPS ID exceeds the Number of PPS IDs | 0x0O100ffff 
supported in the configuration. for single PPS ID support, a non-zero value 

of PPS ID results in error. 

Bits per Pixel (BPP) Error is reported when the programmed Bits per Pixel | Ox011 Offff 
value is beyond the valid range. 

Buffer flow error detected in one of the buffers. To determine the buffer | Ox012Offff 
that has an overflow, read the overflow status flags from the registers. 

@ Rate buffer 

@ Line buffer 

@ Decoder model 

@ Pixel buffer 
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mode is enabled in DSC v1.1 mode. 


Error Condition and Description Error Code 
Word 

@ Balance FIFO buffer 
@ Syntax Element FIFO buffer 
RC Buffer model overflow Error detected in slice 0 0x01510001 
RC Buffer model overflow Error detected in slice 1 0x01510002 
RC Buffer model overflow Error detected in slice 2 0x01510004 
RC Buffer model overflow Error detected in slice 3 0x01510008 
RC Buffer model overflow Error detected in slice 4 0x01510010 
RC Buffer model overflow Error detected in slice 5 0x01510020 
RC Buffer model overflow Error detected in slice 6 0x01510040 
RC Buffer model overflow Error detected in slice 7 0x01510080 
RC Buffer underflow condition detected in sliced 0x01610001 
RC Buffer underflow condition detected in slice1 0x01610002 
RC Buffer underflow condition detected in slice2 0x01610004 
RC Buffer underflow condition detected in slice3 0x01610008 
RC Buffer underflow condition detected in slice4 0x01610010 
RC Buffer underflow condition detected in slice5 0x01610020 
RC Buffer underflow condition detected in slice6 0x01610040 
RC Buffer underflow condition detected in slice7 0x01610080 
Unsuccessful RESET Cycle Status. Oxffffffff 
ICH full Error Precision Settings Error Ox00a Offff 
This error is reported when IFEP (ICH full Error Precision) field of 
DSC_CRTLO register is set to 1'b1 in VESA DSC ENC v1.1 mode. 
Note: The IfEP field of the DSC_CRTLO register is available only in VESA 
DSC 1.2a encoder configuration. 
Native mode error is reported when either of Native 420 or Native 422 | OxOO2Offff 


7.6.2.5 Example Programming Sequences 
7.6.2.5.1 Casei (VOP Port2 — DSC 4K — MIPI 1) 
@ EsmartO, Port2, DSC 4K Encoder, MIPI 1 

@ 720 width x 1560 height, 2 Slice, RGB888, 8BPP 


DSC Ctrl Register File 


Port 0 


Clock 
Gen 


= 


HDMI1 Video Stream ——=>! 


HDMI TX Controller 1 


Port 1 interface 
>| timing 


ctrl 


Memory 


YZ? MIPII Video Stream ——=>| 
Port 2 


DSC 2-Slice Encoder 


DSI2 Host Contrller 1 


Port 3 


Fig. 7-65 Case1 DSC 4K - MIPI Video Stream 
Sequence: 


1. Power up DSC_4K encoder through VOP.SYS_CTRL.SYS_POWER_CTRL.dsc_4K_pd_en 
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eae 


Wait DSC_4K encoder power up completed by polling dsc4K_power_domain_status = 0 
Program esmartO, overlay, post process 2. 
Enable MIPI1 interface in VOP.SYS_CTRL.SYS_DSP_INFACE_EN register mipil_mode_en 
bit and select dclk2 in mipii_port_sel bit. 
Program VOP.DSC_SYS_CTRL.DSC_4K_SYS_CTRL = 0x00044066 to set DSC operation 
mode, pixel clock source, data source port. 
Program VOP.DSC_SYS_CTRL.DSC_4K_RST = 0x1 to release power-up reset of DSC 
encoder. 
Program VOP.DSC_4K.CTRLO = 0x10010095 to specify active slice number, bit order. 
Program PPS register 

1) PPSO~3 = 0x89000011 

2) PPS4~7 = 0x18068030 

3) PPS8~11 = 0x3400d002 

4) PPS12~15= 0x68016801 

5) PPS16~19= 0xb4010002 

6) PPS20~23= 0x04042000 

7) PPS24~+27= 0x0c000500 

8) PPS28~31= Oxef02e201 

9) PPS32~35= 0xf0100018 

10) PPS36~39= 0x00200c03 

11) PPS40~43= 0x330b0b06 

12) PPS44~47= 0x382a1c0e 

13) PPS48~51= 0x69625446 

14) PPS51~55= 0x7b797770 

15) PPS56~59= 0x08807e7d 

16) PPS60~63= 0x00a10080 

17) PPS64~67= Oxf0e3f8c1 

18) PPS68~71= Oxe0e3e8e3 

19) PPS72~75= 0xe123e103 

20) PPS76~79= 0xd965d943 

21) PPS80~83= Oxd1ia5d185 

22) PPS84~87= Oxdieddia7 
Program DSC_4K CTRLO = 0x90010095 to enable PPS update. 


. Poll for the PPS UPDATE acknowledgment (auto clearing of VOP.DSC_4K.CTRLO.PPS_UPD 


field) by DSC encoder. 


. Power up MIPI Combo PHY and DSI2 Host Controller. 
. Program VOP.DSC_SYS_CTRL.DSC_4K_CFG_DONE.cfg_done = 1 
. Program VOP.SYS_CTRL.SYS_REG_CFG_DONE to start frame processing. 


7.6.2.5.2 Case2 (VOP PortO — DSC 8K — HDMI 0) 


Cluster 0/1, PortO, DSC 8K Encoder, HDMI TXO 
picture size = 7680x4320 
bits_per_component = Oxa (10bit) 
bits_per_pixel = OxaO (10.0 bpp) 

slice_width = 960 

slice_height = 2160 

RGB format 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1060 


RK3588 TRM-Part2 


DSC Ctrl Register File 
Port 0 
NK, t 
>" HDMO Video Stream }—=p| aed j———>| HDMI TX Controller 0 
Port 1 process> interface 
core boing 
Memory 
MPIOVideo Stream fame j——|_ DSI2 Host Contriler 0 
Port 2 DSC 8-Slice Encoder 
Port 3 
Fig. 7-66 Case2 DSC 8K - HDMI Video Stream 
Sequence: 


1. Power up cluster 0/1 and DSC_8K encoder through VOP.SYS_CTRL.SYS_-POWER_CTRL 
2. Wait cluster 0/1 and DSC_8K encoder power up completed by polling cluster 0/1 and 
DSC_8K power_domain_status = 0 

3. Enable HDMI 0 interface in VOP.SYS_CTRL.SYS_DSP_INFACE_EN register 
hdmieDPO_mode bit and select dclkO in hdmieDPO_port_sel bit. 

4. Enable hdmi0 pixel clock by setting 
VOP.SYS_CTRL.SYS_AUTO_GATING_CTRL_IMD.hdmieDPO_pixclk_enable = 1 

5. Program esmart0O/1, overlay, post process 0/1. 

6. Program VOP.DSC_SYS_CTRL.DSC_8K_SYS_CTRL = 0x00021190 to set DSC operating as 
HDMI mode, pixel clock source, data source port. 

7. Program VOP.DSC_SYS_CTRL.DSC_8K_RST = Oxi to release power-up reset of DSC 
encoder. 

8. Program compressed output video timing through DSC_8K_HTOTAL_HS_END / 
DSC_8K_HACT_ST_END / DSC_8K_VTOTAL_VS_END / DSC_8K_VACT_ST_END 

9. Program output timing scan delay number through DSC_8K_INIT_DLY_NUM (2-3 lines 
delay) 

10. Program VOP.DSC_8K.CTRLO = 0x30030095 to specify active slice number, bit order. 
11. Program 128 bytes PPS register 

12. Program VOP.DSC_8K.CTRLO = 0xb0030095 to enable PPS update. 

13. Poll for the PPS update acknowledgment (auto clearing of VOP.DSC_8K.CTRLO.PPS_UPD 
field) by DSC encoder. 

14. Program VOP.DSC_SYS_CTRL.DSC_8K_CFG_DONE.CFG_done = 1 

15. Power up HDMI TX PHY and HDMI TX Controller. 

16. Program VOP.SYS_CTRL.SYS_REG_CFG_DONE to start frame processing. 
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Chapter 8 Image Enhancement Processor (IEP) 
8.1 Overview 


The Image Enhancement Processor (IEP) receives data from system main memory and 


transmits data to system main memory by AXI bus. 


The features of IEP are as follows: 
@ Image format 
m Input data: YUV420/YUV422; Semi-planar/planar; UV swap 
m@ Output data: YUV420/YUV422; Semi-planar; UV swap; Tile mode 
m YUV down sampling conversion from 422 to 420 
m™ Max resolution for dynamic image up to 1920x1080 
@® De-interlace 


m@ 1502: Input 5 Fields Output 2 frames mode 

gm ISO1T: Input 5 Fields Output 1 Top frame mode 

m@ I501B: Input 5 Fields Output 1 Bottom frame mode 
m@ 1202: Input 2 Fields Output 2 frames mode 

m@ I101T: Input 1 Field Output 1 Top frame mode 

m@ I1101B: Input 1 Field Output 1 Bottom frame mode 
mg PULLDOWN_REC: Pull-down Recovery mode 

m DETECT_ONLY: Detect Only mode 

m@ MVHIST: De-interlace MV Histogram 

= MD: Motion Detection 

m@ ME: Motion Estimate 

m@ MC: Motion Compensation 

m EEDI: Enhanced Edge based Interpolation 

= OSD DETECT: On-Screen Display Detection 

m FF DETECT: Frame Field Detection 

= FO DETECT: Field Order Detection 

= PD DETECT: Pull Down Detection 

m@ CC: Combining Check 


e Interface 
m 32bit AHB bus slave 
m 128bit AXI bus master 
™ Combined interrupt output 


8.2 Block Diagram 
J| 


< AHB BUS 
SS Pa ae | 


| IEP_REG FILE 


y 
iE 
7 | 
iN yi, 
\, \ AMI Le 
“WR 4 
N 
q AXI BUS A MMU DIL_DMAC - ) 
\ AMIL 
iN RD. A 


| helk domain 


Fig. 8-1 IEP block diagram 
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Deinterlace Core Processing 

There are eight de-interlace modes (refer to feature description above) in the DIL_CORE 
block. Some important functions for deinterlace are in this module such as MD, ME, MC, 
EEDI. 


DMA 
DMA block responses for reading interlaced video data from DDR and writing frame data to 
DDR. 


REG FILE 
All configurable signals will be configured in this block and send to other function modules 
for using. Detect data and MVHIST data will be read back to user in this module by AHB bus. 


8.3 Function Description 


8.3.1 Deinterlace 
There are eight deinterlace modes including 1502, I501B, I5O1T, 1202, 1101B, 1101T and 
detect only mode in the deinterlace block. 


I502 mode 

The 1502 mode represents for 5 fields of input images and 2 frames of output images. This 
mode is the most frequently used. The input source images are stored as interlaced mode 
which means top field and bottom field are stored by the method that one top field line 
follows one bottom field or conversely. So, current, next and preview input frame address 
(SRC_ADDR_CURY, SRC_ADDR_NXTY and SRC_ADDR_PREY for Y channel) need to be 
configured. Top frame and bottom frame address (DST_ADDR_TOPY, DST_ADDR_BOTY for Y 
channel) need to be configured for output 2 frames. 


I501B/T mode 

The I501B and I501T mode have the same input images as the I502 mode, but only one 
frame output is generated which means only need configure one output frame address(top 
frame address for I501T mode and bottom frame address for I501B mode). 


I202 mode 
The I202 mode only need current input source frame, output is the same as 1502 mode. 
This mode is the fastest and the most bandwidth saving. 


I1101B/T mode 
The I101B and I101T mode just need read one filed. The output is same as I5O1B and 
I501T mode. 


Bypass mode 
If bypass mode is selected, there are not any deinterlace operations. 


Pulldown Recovery mode 
If the pulldown detection block detects the current source is pulldown interlace video. IEP 
supports pulldown recovery by setting this mode. 


Detect Only mode 


This mode has no output frames for saving power and bandwidth. All of the detection results 
will be read back though AHB bus. 
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8.4 Register Description 


8.4.1 Registers Summary 
Slave address can be divided into different length for different usage, which is shown as 


follows. 
Reset eeece 

ae Ce 

IEP2_FRM_ START 0x0000 w_ |oxo0000000 register maluiewtale 


IEPEIED CONFIG ——[ov0004 —[w—owoo000505 [eo rguraton Tete —— 
IEP2_GATING-CTRL [0 10x0010___|W_|0x00000800 | iE auto gating register 

JIEP2 STATUS 
JEP2 INTEN 
IEP2 INT CLR 
IEP2 INT STS 


Sp 100030 w_ Joxoo000000 Source image virtual width 
see ee oxd03e w_ |oxo0000000 Destination image virtual width 


TE SRC_IMG SIZE _[0x0038 os 0x00000000 


IEP2_DIL_CONFIGO 0x0040 w_ Joxooo29F01 Deinterlace COnngUration 
registerO 


IEP2 DBG FRM CNT | 
IEP2_DBG TIMEOUT CNT |0x005C 


IEP2 SRC ADDR CURY |0x0060 |w_ |Joxoo000000 [Stat address of source current 


image(Y), frame address 


Start address of source next 
IEP2 SRC ADDR NXTY 0x0064 ieee image(Y), frame address 


Start address of source previous 
IEP2 SRC ADDR PREY 0x0068 w_ |oxo0000000 image(Y), frame address 


Start address of source current 
IEP2 SRC ADDR CURUV |0x006C 0x00000000 jimage(UV), SP mode UV frame or 
U P mode frame address 
Start address of source current 
IEP2 SRC ADDR CURV |0x0070 W_ |0x00000000 jimage(V), P mode V frame 
address 
Start address of source next 
IEP2 SRC ADDR _NXTUV |0x0074 W_ |0x00000000 jimage(UV), SP mode UV frame or 
U P mode frame address 
Start address of source next 
IEP2 SRC ADDR NXTV 0x0078 W_ |0x00000000 |jimage(V), P mode V frame 
address 
Start address of source previous 
image(UV), SP mode UV frame 
IEP2 SRC ADDR PREUV |0x007C W_ |0x00000000 nddreteor UR Gde. “Rane 
address 
Start address of source previous 
IEP2 SRC ADDR _ PREV 0x0080 W_ |0x00000000 |jimage(V), P mode V frame 
address 
IEP2 SRC ADDR MD 


IEP2_ SRC ADDR MV 0x0088_ |W |0x00000000 |MV_load address base register0 
IEP2_ROI ADDR Ox008C |W [0x00000000 |ROI address register 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1064 


RK3588 TRM-Part2 


0x00000000 |OST top frame luma address 
register 


IEP2_ DECT CONFIGO Ox00E4 


IEP2 OSD LIMIT CONFIG|0x00FO w_ |ox00000000 configuration 


JIEP2 OSD LIMIT AREAQ | 
JEP2 OSD LIMIT AREAI | 
JIEP2 OSD AREA CONF1 | 
IEP2 OSD AREA CONF4 | 
IEP2 OSD AREA CONES | 
IEP2 OSD AREA CONE7 | 
IEP2 ME CONFIGO | 
IEP2 My TRU LIST1 | 
JIEP2 BLE CONFIGO _|0x0134__ [W__|0x00000001 [BLE configuration register0 


IEP2 COMB CONFIGO |oxo0138 |w_ loxoo01004FF [COMB DECT configuration 


registerO 


0x01010000 
JIEP2 DIL MIN TABS | 
JIEP2 DIL MTN TABG | 
IEP2 DIL MIN TABS | 
JIEP2 DIL MIN TAB12 | 
JEP2 DIL MIN TAB13 | 
JIEP2 DIL MIN TAB15 | 
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Reset aa 
name [ose [Sze] Sia | escrition 
IEP2_ RO PD TCNT 0x0400 w_ |oxoo000000 Reseed detection top field 
IEP2 RO PD BCNT 0x0404 w_ |oxoo000000 pei detection bottom field 

Frame field detection current 
IEP2 RO FF CUR TCNT |0x0408 w_ Joxoo000000 Fame top Feld eounter 

Frame field detection current 
IEP2 RO FF CUR BCNT |0x040C w_ |oxo0000000 Fania Hokton Held counter 
IEP2_RO_FF_NXT TCNT |ox0410 |w_ |Joxoooo0000 |rame field detection next frame 

top field counter 

Frame field detection next frame 
IEP2 RO FF NXT BCNT /|0x0414 w_ |ox00000000 battonfield counter 

Frame field detection current and 
IEP2 RO FF BLE TCNT 0x0418 w_ |oxoo000000 FeeE frame blend -tootield. counter 


Frame field detection current and 
IEP2 RO FF BLE BCNT  |0x041iC W  |0x00000000 |next frame blend bottom field 
counter 
IEP2 RO FF COMB NZ 0x0420 W_ |0x00000000 |frame combine detection none 
zero number 


1epe RO_FF_GRADT TCN |o a 439 
1EP2 RO_FF_GRADT BCN |, 4,2, we | 


IEP2 RO MC VLD CNT |0x0438 |W 


x00000000 |MV histogram 
x00000000 
x00000000 |MV histogram 


x00000000 |MV histogram 
x00000000 
x00000000 |MV histogram 
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rons me] Ge | __oeseion 

Value P 
IEP2_ RO MV_HIST BIN7 |0x049C |W _ |0x00000000 |MV histogram 
Ww 


IEP2_ RO MV_HIST BIN8 |0x04A0 0x00000000 |MV histogram 
IEP2_ RO MV_HIST BIN9 |0x04A4_ __|W__|0x00000000 |MV histogram 


TEP2 RO MV HIST BINT MV histogram 


[o) 


0x04AC 


IEP2 RO MV_HIST BIN1 0x04B0 


IEP2_ RO MV_HIST BIN1 


0x04B4 


IEP2_ RO MV_HIST BIN1 


0x04B8 


0x00000000 |MV histogram 
0x00000000 |MV histogram 


IEP2 RO MV_HIST BIN1 


IEP2_ RO MV_HIST BIN1 0x04C0 


IEP2 RO MV_HIST BIN1 0x04C4 


Ox04BC 


ca 
os 
ca 
ce 
» 
eee 
omen 
ae [osapecooy PAU Nagi 
fe Sanne 
we | ; 
ce 
ce 
Ge 
= 
a 
os 
o 
a 
cz 
cz 
we 


IEP2_ RO MV_HIST BIN1 


0x04C8 


IEP2_ RO MV_HIST BIN1 0x04CC 


IEP2_ RO MV_HIST BIN2 


IEP2 RO MV HIST BIN2 


0x04D0 


IEP2 RO MV HIST BIN2 lo, o4Dc 0x00000000 |MV histogram 
0x00000000 |MV histogram 
0x00000000 |MV histogram 
0x00000000 |MV histogram 
0x00000000 |MV histogram 
Only exist when this IP has 
0x00000000 Only exist when this IP has 
axi_performance monitor feature 
Only exist when this IP has 
0x00000000 Only exist when this IP has 
axi_performance monitor feature 
0x0610 0x00000000 Only exist when this IP has 
axi_performance monitor feature 
IEP2_ PERF RD AXI _ TOTA 0x0614 0x00000000 Only exist when this IP has 
L_ BYTE axi_performance monitor feature 
IEP2 PERF WR _ AXI TOT Only exist when this IP has 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1067 


IEP2_ RO MV_HIST BIN2 


0Ox04E0 


IEP2 RO MV HIST BIN2 


IEP2 RO MV_ HIST BIN2 


Ox04E4 


Ox04E8 


IEP2 RO MV HIST BIN2 


Ox04EC 
IEP2 PERF LATENCY CTR 


0x0600 


IEP2_ PERF LATENCY CTR 


0x0604 


IEP2 PERF RD MAX LAT 
ENCY NUM 0x0608 


IEP2 PERF RD LATENCY 
SAMP_NUM 0x060C 


IEP2 PERF RD LATENCY 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


> — i N (o>) U1 #4 (es) N be (o) Xe) [o) N o>) ul aS WwW N be 
fe) b [o) 

(e) 

ep) 

Cc 
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Reset aa 
ame [onset size] GSR | Detrnion— 
IEP2 PERF WORKING CN 0x061C w_ |ox00000000 Only exist when this IP has 
T axi_performance monitor feature 


IEP2 MMU _DTE ADDR |0x0800 |W _ |0x00000000 |MMU DTE address 


IEP2_MMU_STATUS 0x0804 |W |0x00000018 
IEP2_ MMU CMD 0x0808 |W [0x00000000 [MMU command 


A ner = PAGE _FAULT 0x080C w_ |ox00000000 Page fault address 


IEP2 MMU ZAP ONE LIN |5,0810 w_ |oxo0000000 MMU zap one line 


E 
JEP2 MMU INT MASK __| 
| 


IEP2 MMU INT STATUS | 
IEP2_MMU_AUTO_GATING 
IEP2_ MMU_ID 
Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

8.4.2 Detail Registers Description 

IEP2 FRM START 

Address: Operational Base + offset (0x0000) 

| Bit [Attr/ResetValue| —Céiescription 
[31:1 [RO |0x00000000 |reserved 


Rw loxo sw_iep_frm_en 
Frame start, Write 1, frame work enable, frame end self clear 


IEP2 IEP CONFIGO 
Address: Operational Base + offset (0x0004 
| Bit |Attr[ResetValue|  ——<s —“‘S; Ci escription — 
[31:23[RO_|0x00O ——sireserved ———“‘“‘“(“(“(“(“(“(C:*Ss*sSSSCSC~C~C—~—~*™CY 
sw_iep_init_dis 
22 RW |0x0 1'b1: Frame start not initial 
1'bO: Frame start initial 


71 Wil 0x0 sys_iep_sreset_p 
C Write 1 to global reset iep, auto clear 


sw_iep_rst_protect_dis 

DMA bus error, default protect soft reset 
20 RW" Ox 1'bO: Protect reset 

1'b1i: Direct reset 


119:17/RO_|0x0_ [reserved 


sw_iep_debug_data_en 


16 RW /0x0 If assert this bit, the debug signals will have data(just for power 
saving) 


115:14/RO_ 0x0 [reserved 


reserved 
sw_iep_dst_yuv_swap 
: 2'b00: SP UV 
2'b10, 2'b11: Reserved 
reserved 


111:10/RO_|0x0 [reserved 


sw_iep_dst_fmt 

2'b00, 2'b01: Reserved 
RM OX 2'b10: YUV422 

2'b11: YUV420 


7:6 |RO |Oxo_ reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_iep_src_yuv_swap 
; 2'b00: SP UV 
RE OXE 2'b01: SP VU 
2'b10, 2'b11: P 


3:2 |RO |OxO reserved 


sw_iep_src_fmt 

. 2'b00,2'b01: Reserved 
m0 RW Ke 2'b10: YUV422 
2'b11: YUV420 


IEP2 GATING CTRL 
Address: Operational Base + offset (0x0010 


| Bit |Attr|ResetValue|  —s—s/s———CC—C—C‘i scription = 
31:12|RO_[0x00000 


sw_reg_clk_on 
RW /|0x1 Reg clk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on. 


11 
sw_dma_clk_on 
10 RW |0x0 Aclk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on. 
sw_ram_clk_on 
All ram clk always on 
poe eda 1'bO: Clk gating 
1'b1: Clk always on 
sw_ctrl_clk_on 
RW /|0x0 CTRL clk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on 
sw_out_clk_on 
7 RW |0x0 OUT clk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on 
sw_ble_clk_on 
RW /|0x0 BLE clk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on 
sw_eedi_clk_on 
EEDI clk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on 
sw_mc_clk_on 
4 RW /|0x0 MC clk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on 
sw_me_clk_on 
3 RW /|0x0 ME clk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on 
sw_dect_clk_on 
DECT clk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on 
sw_md_clk_on 
1 RW |0x0O MD clk is auto gating, if write 1, clk always on, not gating, also 
control by sw_iep_clk_on 
sw_iep_clk_on 
jo rw oxo IEP clk is auto gating, if write 1, clk always on, not gating 


IEP2 STATUS 

Address: Operational Base + offset (0x0014 

| Bit |Attr[ResetValue|  ———<s——“‘;‘;S~SC*éi scription — 
31:1 |RO_|0x00000000 [reserved —(i‘“‘“‘“‘“‘(;*™™COC*C*C*C*C‘is 
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| Bit |Attr| Reset Value, 


W1 ro_arst_finish_done 
C 0x0 IEP protect safety reset success status, write 1 clear or frame 
start clear. 


IEP2 INT EN 
Address: Operational Base + offset (0x0020 


| Bit |Attr|/ResetValue| Ci eescription 
31:6 |RO_|0x0000000 


sw_iep_timeout_int_en 
Rw foxo SNe Fe interruption enable 
sw_iep_bus_error_en 
Bus error interruption enable 
0x0 


3:2 |RO |0x0 [reserved 


sw_iep_osd_max_en 

Frame process OSD detection done interrupt 
1 RW 

1'bO: Inactive 

1'b1: Active 


sw_iep_frm_done_en 

Frame process done interrupt 
1'bO: Inactive 

1'b1: Active 


IEP2_ INT CLR 

Address: Operational Base + offset (0x0024 

| Bit |Attr[ResetValue| ss —“‘;S™~SCéi scription — 
[31:6 [RO |0x0000000_ [reserved  — —“(‘“‘“(“(‘(‘(S;™CCC~C~CidC 


C Time out interruption clear 
C Bus error interruption clear 

3:2 |RO [Oxo reserved 
C OSD max interruption clear 

Cd 
C Frame process done interrupt clear 


IEP2 INT STS 
Address: Operational Base + offset (0x0028) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:6 [RO _|Oxo000000 [reserved Sd 
ro_timeout_sts . 
Timeout error interruption status 
ro_bus_error_sts 
Bus error interruption status 


ro_frm_done_sts 


Frame process done interrupt status 


IEP2_ INT RAW_STS 
Address: Operational Base + offset (0x002C) 


|Attr|ResetValue| —Ciescription 
31:6 |RO_|0x0000000 
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| Bit |Attr[ResetValue| ——— ——C—‘S:SCi scription 
po foo inemtranonams 
Timeout interruption raw status 
pe oa Eee aienename 
Bus error Bus error Interruption row status raw status 


= ho fea —— reserved 


po oo sve niamecaana 

OSD max interruption raw status 

p pope Eerie mane 
Frame done interruption raw status 


IEP2 VIR SRC IMG WIDTH 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 
sw_iep_src_vir_uv_stride 
on a Source uv virtual image width(word align 
sw_iep_src_vir_y_stride 
eee Source y virtual image width(word align) 


IEP2 VIR DST IMG WIDTH 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:16|RO_ |0x0000__[reserved 


eseQVedie ee ee 
. sw_iep_dst_vir_stride 
Ee Destination virtual image width(word align) 


IEP2 SRC IMG SIZE 
Address: Operational Base + offset (0x0038 


| Bit |Attr[ResetValue| ———Ci@eescription = 
31:27[RO_|Ox0O si freserved 
sw_iep_src_pic_height 
26:16;RW |0x000 Source and destination image height(pixel align and need minus 
1, for example 1080 need configuration 1079) 
|15:11[RO |0x00___—reserved 
sw_iep_src_pic_width 
10:0 |RW |0x000 Source and destination image width(pixel align and need minus 
1, for example 1920 need configuration 1919) 


IEP2_ DIL CONFIGO 
Address: Operational Base + offset (0x0040) 


sw_dil_mv_hist_en 


Deinterlace MV histogram enable. 
1'b1: Deinterlace need MV histogram 
1'b0O: MV histogram not work 
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| Bit |Attr|ResetValue| —Ci@eescription 


sw_dil_roi_en 
Deinterlace ROI function enable bit 
1'b1: Deinterlace use ROI mode 
1'bO: ROI not work 
When ROI mode enable,each tile has 4bit for ROI mode 
4'b0000: Normal mode 
4'b0001: Bypass mode 
oe ROX 4'b0010: EEDI only mode 
4'b0011: Ma only mode 
4'b0100: Ma mc mode(no cc) 
4'b0101: Mc EEDI mode 
4'b0110:4'b0111:Reserved 
4'b1ixxx: Mc only mode(MC's MV will be appointed by global MV 
based on roi[2:0] 


sw_dil_comb_en 

Deinterlace output result combine dectection, if is combine block 
15 RW |0Ox1 back to original data, else select deinterlace result. 

1'b1: Output data combine detection enable 

1'bO: Output data not combine detection 

reserved 


114:13|RO_|OxO reserved 
sw_dil_memc_en 
Deinterlace use ME, MC result. 
1'b1: ME, MC work enable 
1'bO: ME, MC not work enable 
sw_dil_osd_en 
On screen display detection enable. 
1'bi: OSD detection enable 
1'bO: OSD not detection( FIA) 
sw_dil_pd_en 
Pulldown detection enable. 
1'b1i: Pulldown detection enable 
1'bO: Pulldown not dect 
sw_dil_ff_en 
Frame field detection work enable. 
1'b1: Frame field detection enable 
1'bO: Frame field not dect 
sw_dil_md_pre_en 
1'b1: MD use previous frame data enable 
1'b0: MD only use current frame data to calculate 


Field display order. 

1'bO: TFF, top field display first 

1'b1: BFF, bottom field display first 

sw_dil_out_mode 

Output deinterlace result to DDR, line mode or tile mode. 
1'bO: LINE mode 

1'b1: TILE mode 
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| Bit |Attr[ResetValue|—_— s—“‘C;SW OC ecription =— Cid 
sw_dil_mode 
4'b0000: DIL disable 
4'b0001: I502 mode 
4'b0010: I1501T mode 
4'b0011: 1501B mode 


4'b0100: I202 mode 

4'b0101: I1101T mode 

4'b0110: I1101B mode 

4'b0111: Pulldown recovery mode 
4'b1000: Bypass mode 

4'b1001: Dectect only mode 
Other: Reserved 


IEP2 IEP TIMEOUT CFG 
Address: Operational Base + offset (0x0050) 


| Bit_[Attr| Reset Value 
sw_iep_timeout_en 
: Rw foxo SM timeout enable 
sw_iep_timeout_cnt 


30:0 |RW |Ox0065b9aa |When sw_iep_timeout_en ==1, timeout_cnt == 
sw_iep_timeout_cnt, IEP timeout 


IEP2 IEP VERSION INFO 
Address: Operational Base + offset (0x0054) 


| Bit |Attr| Reset Value 


; major 

his’ RO |ox2 Used for IP structure version information 
: minor 

ere Ro Joxoo Big feature change under same structure 
: svnbuild 

19:0 [RO OxEO00 RTL current SVN number 


IEP2_ DBG FRM _CNT 

Address: Operational Base + offset (0x0058) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:16|RO [0x0000_—i reserved 


W1 dbg_frm_cnt 
15:0 C 0x0000 Self increase one after a frame operation is finished. Write 
arbitrary value to clear to zero. 


IEP2_ DBG TIMEOUT CNT 
Address: Operational Base + offset (Ox005C) 
[ResetValue[  ——“‘CiScriptiom — 


dbg_timeout_cnt 
Ox00000000 |When sw_iep_timeout_en==1, frame counter, frame start auto 
clear 


IEP2 SRC ADDR CURY 
Address: Operational Base + offset (0x0060) 


| Bit |Attr[ResetValue| ——“‘i‘“S™CC*éi scription =— sd 
; sw_iep_src_addr_cury 
31:0 Rw |ox00000000 Current frame luma address, frame address 


IEP2_ SRC ADDR _NXTY 
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Address: Operational Base + offset (0x0064 


| Bit _|Attr| Reset Value 


Next frame luma addr, frame address 


31:0 |rw |oxoo000000 sw_iep_src_addr_nxty 


IEP2 SRC ADDR PREY 
Address: Operational Base + offset (0x0068 


| Bit |Attr|/ResetValue| Ci eescription 


é sw_iep_src_addr_prey 
0x00000000 Start address of source previous image(Y), frame address 


IEP2 SRC ADDR CURUV 
Address: Operational Base + offset (Ox006C) 


| Bit |Attr| Reset Value 


sw_iep_src_addr_curuv 
31:0 |RW |OxOO0000000 |Start address of source current image(UV), SP mode UV frame 
address or U P mode frame address 


IEP2_ SRC ADDR CURV 
Address: Operational Base + offset (0x0070) 


| Bit |Attr|/ResetValue| Ci eescription 


sw_iep_src_addr_curv 
31:0 |RW |OxOO000000 |Start address of source current image(V), P mode V frame 
address 


IEP2 SRC ADDR NXTUV 
Address: Operational Base + offset (0x0074) 


| Bit |Attr| Reset Value 


sw_iep_src_addr_nxtuv 
31:0 |RW |OxOO0000000 {Start address of source next image(UV), SP mode UV frame 
address or U P mode frame address 


IEP2 SRC ADDR NXTV 
Address: Operational Base + offset (0x0078 


| Bit_|Attr| Reset Value 


. sw_iep_src_addr_nxtv 
Oaueneee Start address of source next image(V), P mode V frame address 


IEP2 SRC ADDR PREUV 
Address: Operational Base + offset (0x007C) 


| Bit _|Attr| Reset Value 


sw_iep_src_addr_preuv 
31:0 |RW |OxOO0000000 |Start address of source previous image(UV), SP mode UV frame 
address or U P mode frame address. 


IEP2 SRC ADDR PREV 
Address: Operational Base + offset (0x0080 


| Bit_|Attr| Reset Value 


sw_iep_src_addr_prev 
31:0 |RW |OxO0000000 {Start address of source previous image(V), P mode V frame 
address. 


IEP2_ SRC ADDR MD 
Address: Operational Base + offset (0x0084) 
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| Bit_|Attr| Reset Value | 
: sw_iep_src_addr_md 
Cee eee Md address, save previous frame MD gradient 


IEP2_ SRC ADDR MV 
Address: Operational Base + offset (0x0088) 


Reset Value 


| Bit_|Attr| 
; sw_iep_src_addr_mv 
0x00000000 Md addr, save previous frame MV 


IEP2 ROI ADDR 
Address: Operational Base + offset (OxO008C 


Reset Value 


sw_iep_addr_roi 


1:0 |RW /0x00000000 Rot address base 


IEP2 DST ADDR TOPY 
Address: Operational Base + offset (OxOOBO) 


| Bit [Attr/ResetValue| Ci ecription 
. sw_iep_dst_addr_topy 
shave Rw |ox00000000 DST top frame luma start address 


IEP2 DST ADDR BOTY 
Address: Operational Base + offset (OxO00B4 


Reset Value 


. sw_iep_dst_addr_boty 
1:0 |RW /0x00000000 Dst bottom frame luma start address 


IEP2 DST ADDR TOPC 
Address: Operational Base + offset (Ox00B8) 


[Attr/ResetValue| CiDeescription 
: sw_iep_dst_addr_topc 
oie OR0NO00000 DST top frame chroma start address, UV save together 


IEP2_ DST ADDR _ BOTC 
Address: Operational Base + offset (OxOOBC) 


| Bit |Attr| Reset Value, 


: sw_iep_dst_addr_botc 
eae Rw |ox00000000 Dst bottom frame chroma start addr, uv save together 


IEP2 DST ADDR MD 
Address: Operational Base + offset (Ox00CO 


Reset Value 


sw_iep_dst_addr_md 


1:0 Ox00000000 |MD addr, save previous frame md gradt, and also save current 
frame md grad 


IEP2 DST ADDR MV 


Address: Operational Base + offset (Ox00C4) 


Reset Value[ Ci esscription 


sw_iep_dst_addr_mv 


1:0 Ox00000000 |Output MV addr, save previous frame MV and also save current 
frame MV 


IEP2_ MD CONFIGO 
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Address: Operational Base + offset (OxOOEO 


| Bit |Attr|ResetValue|  —=s—s/ SC‘ escription = 
31:10/RO_|0x000000 


Rw |oxo sw_md_theta 
GRADtc = CLIP(GRADtf -sw_md_theta, 0, 255); 


eae ee 
pepe ne oxd Gradtf *md_r*63/(gradtf*md_r*63 + gradv 


sw_md_lambda 
RW |0x4 Current grad * md_lambda/8 + pre grad*(8-md_lambda)/8, 
value range from 0~8 


IEP2 DECT CONFIGO 

Address: Operational Base + offset (Ox00E4) 

| Bit |Attr[ResetValue| —C(eescription 
sw_osd_gradv_thr 

31:24)RW |0x3c Origial data grad compare with gradv thr, if more than gradv_thr, 
may be OSD area 


sw_osd_gradh_thr 

23:16}RW |O0x3c Origial data grad compare with gradh thr, if more than gradh_thr, 
may be OSD area 
reserved 


115:12/RO_|0x0_ [reserved 


sw_osd_area_num 
11:8 |RW |Ox0 OSD area number, frame field dect, pulldown not detection this 
area, combine detection also use this value, 0~8 


sw_dect_resi_thr 
7:0 |RW /|Oxie For resi to bin, frame field, pulldown, OSD detection use this 
value 


IEP2 OSD LIMIT CONFIG 
Address: Operational Base + offset (OxOOFO 
| Bit |Attr|ResetValue| ———“—é‘Ci Scriptom 
31:5 [RO [0x0000000_|reserved 
sw_osd_pos_limit_num 
4 RW |0x0 OSD constrain area detection number, real value = 
OSD_pos_num + 1 


3:1 [RO [oxo si reserved ee — —“—s‘“‘“‘“‘iéNC*d 
sw_osd_pos_limit_en 
jo rw oxo OSD area constrain detection enable 


IEP2_ OSD LIMIT AREAO 
Address: Operational Base + offset (OxO0F4) 


| Bit |Attr| Reset Value, 


Po eseription 
sw_osd_limit_areaO 
OSD constrain area 0 
: [6:0]: OSD constrain areaO x start, 16pixel number 
3 ts 0s RW" 1Dx00000000 [13:7]: OSD constrain areaO x end, 16pixel number 
[22:14]: OSD constrain areaO y start, 4 pixel number 
[31:23]: OSD constrain areaO y end, 4 pixel number 


IEP2_ OSD LIMIT AREA1 
Address: Operational Base + offset (OxOOF8) 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_osd_limit_areal 
OSD limite area 1 
: [6:0]: OSD constrain areaO x start, 16pixel number 
32:0.) RW" |Ox00000000 [13:7]: OSD constrain areaO x end, 16pixel number 
[22:14]: OSD constrain areaO y start, 4 pixel number 
[31:23]: OSD constrain areaO_y end, 4 pixel number 


IEP2 OSD CONFIGO 
Address: Operational Base + offset (OxOOFC) 


| Bit _|Attr| Reset Value 
31:25|RO_[0xoO_ireserved 


sw_osd_line_num 
24:16}RW |0x002 Dectecting line number should more than OSD_line_num * 4, this 
lines may be OSD area 


15:11/RO_|Ox0O [reserved 
, sw_osd_pec_thr 
ORs A line should more than OSD_per_thr, this line may be OSD area 


IEP2 OSD AREA CONFO 
Address: Operational Base + offset (0x0100 


a ee 
co fu pe ee cee 


IEP2 OSD AREA CONF1 
Address: Operational Base + offset (0x0104) 


Se a 
co fv oon (Span 


IEP2 OSD AREA CONF2 
Address: Operational Base + offset (0x0108) 


| Bit |Attr|/ResetValue| Ci escription = 


sw_osd_y_end2 

$i a men OSD area_ y end, 4 pixel number 
sw_osd_y_sta2 

aes OSD area_y start, 4 pixel number 


: sw_osd_x_end2 
OSD area x end, 16pixel number 

sw_osd_x_sta2 
et OSD area_ x start, 16pixel number 
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IEP2 OSD AREA CONEF3 
Address: Operational Base + offset (0x010C 


| Bit [Attr|ResetValue| CC‘ ecriptiom 
sw_osd_y_end3 
ci a sn OSD area_y end, 4 pixel number 
sw_osd_y_sta3 
Xone OSD area start, 4 pixel number 


‘ sw_osd_x_end3 
OSD area x end, 16pixel number 
sw_osd_x_sta3 
os eae OSD area_ x start, 16pixel number 


IEP2 OSD AREA CONF4 
Address: Operational Base + offset (0x0110) 


aes Reset Value 


co fw pan ee nee 


IEP2 OSD AREA CONF5 
Address: Operational Base + offset (0x0114) 


| Bit [Attr/ResetValue| Céiescription 
31:23 Be ree end 4 pixel number 
so _|rw foxoo [esiares x start 16piel number 


IEP2 OSD AREA CONF6 
Address: Operational Base + offset (0x0118 


ae Reset Value 


co fw nme 


IEP2_ OSD AREA CONF7 
Address: Operational Base + offset (0x011C) 


| Bit |Attr|/ResetValue| Ci eescription 


sw_osd_y_end7 
as si od OSD area_y end, 4 pixel number 


sw_osd_y_sta7 
xu OSD area_y start, 4 pixel number 
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| Bit |Attr|ResetValue| Ci@eescription 


: sw_osd_x_end7 
nee rw foxoo (SA area x end, 16pixel number 


sw_osd_x_sta7 
6:0 rw joxoo | OSD area_ x start, 16pixel number 


IEP2 ME CONFIGO 

Address: Operational Base + offset (0x0120 

| Bit |Attr[ResetValue| = s<s——“‘;S™~C*éi scription — 
31:24[RO [0x00 ——sireserved eC ( —“‘“(‘“‘“(“(S®S#S*C*C*C*C(“‘(‘“‘#RNNCCOC+Cd€C 


sw_me_thr_offset 
23:16|RW |0x14 me_thr = me_thr(from md module) - sw_me_thr_offset. This 
signal is signed from(-128 ~ 127) 


sw_mv_similar_num_thrO 
15:12;RW |0x4 MV similar check result = MV_similar_invld_num < 
sw_mv_similar_num_thrO 


sw_mv_similar_thr 
11:8 |RW |Ox3 Surround MV similar = |cur_MV - surround_MV]| < 
sw_mv_similar_thr 


: sw_mv_bonus 
MVc calc MV, the same MV range value 


Sw_me_pena 
3:0 |RW |0Ox4 Balance resi and grad, grad*me_pena/8, me_pena value range 
from 0~8 


IEP2 ME LIMIT CONFIG 

Address: Operational Base + offset (0x0124) 

| Bit [Attr|ResetValue|  ——————C‘CiScription 
[31:14[RO_|Oxo0000_—sireserved 


Ox1b sw_mv_right_limt 


MV right range limit, from 0~27, default 27 


7:6 |RO_|0x0 [reserved 


0x25 sw_mv_left_limt 


MV left range limite, from -27~0, default-27 


IEP2 MV TRU LISTO 
Address: Operational Base + offset (0x0128 


| Bit |Attr|/ResetValue| Ci escription 


. sw_mv_tru_list3_mv 


25 |RO |Oxo ss freserved 


A Rw oxo sw_mv_tru_list3_ vid 


MV trust list MV3 valid 


: sw_mv_tru_list2_mv 
23:18|Rw |ox00 MV trust list MV2 


7 [RO [oxo sifreserved 


sw_mv_tru_list2_vld 
MV trust list MV2 valid 


. sw_mv_tru_list1_mv 


9 [RO [oxo —sfreserved —(s—“—s‘“s‘“‘“‘™OC*r 
sw_mv_tru_listi_vld 
MV trust list MV1 valid 
: sw_mv_tru_listO_mv 
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| Bit |Attr/ResetValue| Ci escription 
|i |RO_|OxO_ reserved 


sw_mv_tru_listO_vlid 
jo rw foxo MV trust list MVO valid 


IEP2 MV_ TRU LIST1 
Address: Operational Base + offset (0x012C 


| Bit_|Attr| Reset Value 


. sw_mv_tru_list7_mv 
reserved 


[25 |RO [0x0 _—_—i[reserved 
sw_mv_tru_list7_vld 
a MV trust list MV7 valid 
: sw_mv_tru_list6_mv 
cas MV trust list MV6 


17__|RO_|oxo_ si reserved 


sw_mv_tru_list6_vlid 
MV trust list MV6 valid 


sw_mv_tru_list5 mv 
MV trust list MV5 


RO |OxO.——sifreserved ee —s—“‘s‘“‘“‘“‘“‘éNC*d 
sw_mv_tru_list5 vid 
MV trust list MV5 valid 
sw_mv_tru_list4_mv 


sw_mv_tru_list4_vid 
MV trust list MV4 valid 
IEP2_ EEDI CONFIGO 
Address: Operational Base + offset (0x0130) 


[ResetValue| Ciescription 
0x0000000 


. sw_eedi_thrO 


IEP2 BLE CONFIGO 

Address: Operational Base + offset (0x0134) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:3 [RO_|0xo0000000 [reserved sd 


2:0 IRw lox1 sw_ble_backtoma_num 
: Left and right column of frame will back to MA, give up MC 


IEP2 COMB CONFIGO 

Address: Operational Base + offset (0x0138) 

| Bit [Attr|ResetValue| CC‘ cription = 

31:28[RO_ [Oxo si freserved 
sw_comb_cnt_thr 

27:24|RW |0x0 Top or bottom frame combine detection compare with original 
combine dect 


23:22|RO_|0xO_sireserved 


sw_comb_feature_thr 
21:16;RW |0x10 Top or bottom frame combine detection compare with original 
combine dect 
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| Bit |Attr|ResetValue| Ci@eescription 


sw_comb_t_thr 
Different line compare use comb_t_thr 
Oxff 


sw_comb_osd_vld 

OSD area detection combine block back to original 
7:0 |RW [0] areaO,[1]areal....[7]area7 

1'b1: Back to original 

1'bO: Not back to original 


IEP2_ DIL MTN_TABO 
Address: Operational Base + offset (0x0140) 


| Bit |Attr|ResetValue[ CiDeescription 
31 [RO [Oxo reserved 


‘ sw_mtn_sub_tab03 
S028 rw foxoo (SW MTN table member of number 03 


23 |RO_|oxo ss freserved 


: sw_mtn_sub_tab02 
22:16|Rw Joxoo ‘|W MTN table member of number 02 


a5 |RO_ [0x0 reserved 


. sw_mtn_sub_tab01 
ae Rw foxoo fst MTN table member of number 01 


7 *|RO [OxO.—sdreserved isi‘ ;CCOC*d 
sw_mtn_sub_tab00 
6:0 rw joxoo iS MTN table member of number 00 


IEP2 DIL MTN TAB1 
Address: Operational Base + offset (0x0144) 


| Bit |Attr|Reset Value] CiDeescription 
31 RO [Oxo reserved 


; sw_mtn_sub_tab07 
Oras Rw foxoo (SW MTN table member of number 07 
[23 |RO [oxo -—sireserved ee — —“(—i‘“‘“‘“‘“‘ié;OOC*d 


: sw_mtn_sub_tab06 
22:16|Rw Joxoo |W MTN table member of number 06 


a5 |RO_|OxO_ reserved 


The MTN table member of number 05 


7 *|RO [Oxo —sdreserved ee s—“‘s‘“‘“‘“‘“‘iéNC*d 
sw_mtn_sub_tab04 
6:0 rw joxoo |S MTN table member of number 04 


IEP2 DIL MTN _TAB2 

Address: Operational Base + offset (0x0148) 

| Bit [Attr|ResetValue| ————Ci‘ieScritiom 
31 |RO [oxo si reserved 


: sw_mtn_sub_tab11 
apne rw foxoo SW MTN table member of number 11 
reserved 


23 |RO_ |0x0 [reserved 


; sw_mtn_sub_tab10 
22:16]Rw |oxoo ‘|W MTN table member of number 10 
reserved 


15 |RO_|0x0 [reserved 


: sw_mtn_sub_tab09 
ee Rw foxoo fst MTN table member of number 09 
reserved 


7 |RO 0x0 [reserved 
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| Bit |Attr|ResetValue| Ci eecription 


sw_mtn_sub_tab08 
6:0 rw joxoo |W MTN table member of number 08 
IEP2_ DIL MTN_TAB3 
Address: Operational Base + offset (0x014C) 
| Bit [Attr/ResetValue| Ci escription 
31 [RO [oxo si reserved 


. sw_mtn_sub_tab15 
Sd Rw foxoo (SW MTN table member of number 15 
reserved 


23 |RO_|0x0_ [reserved 


: sw_mtn_sub_tab14 
22:16|Rw Joxoo |W MTN table member of number 14 


a5 |RO_|OxO_ reserved 


. sw_mtn_sub_tab13 
Eee Rw foxoo fst MTN table member of number 13 


7 *|RO [Oxo —sdreserved ee ——“(si‘“‘“‘“‘“‘éOOC*d 
sw_mtn_sub_tab12 
6:0 rw joxoo iS MTN table member of number 12 


IEP2 DIL MIN TAB4 

Address: Operational Base + offset (0x0150) 

| Bit [Attr|ResetValue| Ci‘ ecriptiom 
IS /RO‘Ox0" ~~ Ireservediss = 


: sw_mtn_sub_tab19 
BOs Rw foxor SW MTN table member of number 19 


23-IRO|OXO. = |reseived 


; sw_mtn_sub_tab18 
22:16]Rw Joxor |W MTN table member of number 18 
reserved —C—‘“CsSsSSSCSSY 


15 |RO 0x0 [reserved 


; sw_mtn_sub_tab17 
ae Rw foxoo St MTN table member of number 17 


7 |RO [Oxo —sdreserved ——“(si‘“‘“‘“‘éNC*d 
sw_mtn_sub_tab16 
6:0 rw joxoo iS MTN table member of number 16 


IEP2 DIL MTN TABS 

Address: Operational Base + offset (0x0154) 

| Bit [Attr|ResetValue|  ————C‘C scription 
31 [RO [oxo [reserved 


; sw_mtn_sub_tab23 
eOren rw foxoe SW MTN table member of number 23 


237 ]RO'1|0x0; = — — [reseed 


sw_mtn_sub_tab22 
Rw foxos St MTN table member of number 22 


RO _|OxO_sireserved 


RO [0x0 sireserved 


sw_mtn_sub_tab20 
Rw foxo2 (SW MTN table member of number 20 


22:16 
0x0 
. sw_mtn_sub_tab21 
14:8 Jaw joxos |W MTN table member of number 21 
0x0 


IEP2 DIL MTN TAB6 
Address: Operational Base + offset (0x0158) 
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| Bit |Attr/ResetValue| Ci escription = 
31 |RO_|OxO_ reserved 


sw_mtn_sub_tab27 
ads fu forthe abe member ot number 27 MTN table member of number 27 


23, [RO [oxo reserved 


; sw_mtn_sub_tab26 
ce: ise lowed (rhe tblememberofmumber2¢ MTN table member of number 26 


a5 [RO [oxo reserved 


sw_mtn_sub_tab25 
oe fu foroo [the abe member ot number 25 MTN table member of number 25 


7 [RO [0x0 ~~—sireserved— — ”™~—“—sSC™~™~CCCOO””C”OCOCOCOC‘C‘(C(SNCOC”dCSCO 
sw_mtn_sub_tab24 
6:0 rw joxos St MTN table member of number 24 


IEP2 DIL MTN TAB7Z 

Address: Operational Base + offset (0x015C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
31 [RO [Oxo si freserved 


; sw_mtn_sub_tab31 
ee Rw oxic fS MTN table member of number 31 


23 |RO_|OxO reserved 


sw_mtn_sub_tab30 
ee: is Jos (Rhett memberofmumbers0 MTN table member of number 30 


a5 [RO [oxo reserved 


; sw_mtn_sub_tab29 
ore Rw foxis (SW MTN table member of number 29 
reserved 


7 |RO [Oxo —__—ireserved 
sw_mtn_sub_tab28 
6:0 rw joxi2 |W MTN table member of number 28 


IEP2 DIL MTN TABS 

Address: Operational Base + offset (0x0160) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31 [RO [Oxo si freserved 


: sw_mtn_sub_tab35 
el Rw foxap fst MTN table member of number 35 


23, |RO [Oxo —sireserved —s—(‘“‘“‘“‘“‘“‘(‘(‘(‘;OC*r 
: sw_mtn_sub_tab34 
a is Joes (rheuttblemamberotmumbersd MTN table member of number 34 
15 [RO [0x0 lreserved  t—‘“sSOSOCO”TOCOCOCOCO..TCCO....—siSY 
sw_mtn_sub_tab33 
oe fu foxes [Phot tblemenberof number 33 MTN table member of number 33 


7 [RO |OxO.~—sifreserved— —(‘“‘—s;s;~™~™~™~™~™OCO”OWOO~™O.TTO.T.O 
sw_mtn_sub_tab32 
6:0 |rw jox2o |W MTN table member of number 32 


IEP2 DIL MTN TAB9 

Address: Operational Base + offset (0x0164) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
31 [RO [Oxo si reserved 


: sw_mtn_sub_tab39 
saab Rw jose St MTN table member of number 39 


23 [RO _|0xO_—sdreserved 


: sw_mtn_sub_tab38 
22:16|Rw Jox34 |W MTN table member of number 38 
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| Bit |Attr|/ResetValue| Ci escription 
a5 |RO_|OxO_ reserved 


. sw_mtn_sub_tab37 
cae Rw fost ft MTN table member of number 37 


7 *|RO [Oxo —sdreserved ee s—“—si‘“‘“‘“‘éNC*d 
sw_mtn_sub_tab36 
6:0 |rw joxze |W MTN table member of number 36 


IEP2 DIL MTN TAB1i0 

Address: Operational Base + offset (0x0168) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
31 [RO [oxo reserved 


sw_mtn_sub_tab43 
30:24 Rw foxsd (SW MTN table member of number 43 


23, |RO [oxo -—sireserved ee ——“(—si‘“‘“‘“‘“‘i;OC*d 
. sw_mtn_sub_tab42 

22:16|Rw Jox3c |W MTN table member of number 42 

15 [RO [oxo ——sireserved ——s—“Csi‘“‘“‘“‘™NC*d 
. sw_mtn_sub_tab41 

ive Rw foxsa ft MTN table member of number 41 


7 *|RO [Oxo —sdreserved ee ——“(si‘“‘“‘“‘“‘éNC*d 
sw_mtn_sub_tab40 
6:0 rw joxxe |W MTN table member of number 40 


IEP2 DIL MTN TAB1i1 

Address: Operational Base + offset (0x016C) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
31 [RO [oxo reserved 


. sw_mtn_sub_tab47 
Saad Rw |ox4o (SW MTN table member of number 47 


23. |ROM|OX0- — [reseed 2 


sw_mtn_sub_tab46 
Rw oxo St MTN table member of number 46 


RO./Ox0.. ____|Fesetved| =. = _____Ls 


22:16 
14:8 sw_mtn_sub_tab45 
: The MTN table member of number 45 


w l0x3e sw_mtn_sub_tab44 
The MTN table member of number 44 


RO. [Oxo —sifreserved 
R 


IEP2 DIL MTN_TAB1i2 
Address: Operational Base + offset (0x0170) 


[Attr/ResetValue[ Ciescription 
RO |Oxo_—sreserved 


sw_mtn_sub_tab51 
30:24]Rw foxao (St MTN table member of number 51 


0x40 sw_mtn_sub_tab50 
The MTN table member of number 50 


RO 
RO_|OxO_sireserved 
[RO 


RW 
sw_mtn_sub_tab49 

Rw oxo St MTN table member of number 49 

R 


w lox40 sw_mtn_sub_tab48 
The MTN table member of number 48 


| Bit | 
30:24 
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IEP2_ DIL MTN_TAB13 
Address: Operational Base + offset (0x0174) 


| Bit |Attr|/ResetValue| Ci eescription 
31 |RO_|0xo___—[reserved 


reserved —C—sSSSSSSSCidC 
. sw_mtn_sub_tab55 
30:24|RW /ox40 The MTN table member of number 55 
23, |RO [Oxo -——sédreserved —  — —“‘“(“‘“‘(‘(‘(‘(‘(SC;C;~C‘;*s*s*~*zr 


sw_mtn_sub_tab54 
22:16|Rw Jox4ao |W MTN table member of number 54 


a5 |RO_|Oxo_ ss reserved 


; sw_mtn_sub_tab53 
RY ee The MTN table member of number 53 


7 [RO [OxO_—sdreserved ss s—“s‘“‘“‘“;™NC*d 
sw_mtn_sub_tab52 
6:0 rw joxao |W MTN table member of number 52 


IEP2 DIL MTN_TAB14 
Address: Operational Base + offset (0x0178) 


| Bit |Attr|Reset Value] CiDeescription 
31 |RO_|Oxo_ reserved 


: sw_mtn_sub_tab59 
BOies Rw fox4o (SW MTN table member of number 59 


23 |RO_|oxo_ ss freserved 


; sw_mtn_sub_tab58 
22:16)/RW |0x40 The MTN table member of number 58 


a5 |RO_|Oxo_ ss reserved 


: sw_mtn_sub_tab57 
ik Rw oxo St MTN table member of number 57 


7 |RO_|OxO_sreserved 


sw_mtn_sub_tab56 
Rw oxo St MTN table member of number 56 


IEP2_ DIL MTN_TAB15 

Address: Operational Base + offset (0x017C) 

| Bit [Attr|ResetValue| —————Ci‘CieScritiom 
31 |RO [oxo si reserved 


: sw_mtn_sub_tab63 
purer Rw fox4o (SW MTN table member of number 63 
23. |RO [oxo ——sireserved — —(iis—“‘—s‘“‘“‘“‘(‘;;OC*d 
sw_mtn_sub_tab62 


22:16\Rw |ox4o |S MTN table member of number 62 


a5 |RO_|0xo_ reserved 


: sw_mtn_sub_tab61 
Re OO The MTN table member of number 61 


7 [RO [Oxo —sdreserved ee —s—“—si‘“‘“‘“‘éNC*d 
sw_mtn_sub_tab60 
6:0 rw joxao |W MTN table member of number 60 


IEP2 RO PD TCNT 
Address: Operational Base + offset (0x0400) 
[ResetValue[ —“ié‘iecriptiom 


ro_dect_pd_tcnt 
RO |oxo0000 Pulldown detection top field counter 
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IEP2 RO PD BCNT 
Address: Operational Base + offset (0x0404) 


ResetValue| Ci eesscription 
0x000 


ro_dect_pd_becnt 
exio0g Pulldown detection bottom field counter 


IEP2 RO FF CUR TCNT 
Address: Operational Base + offset (0x0408) 


[Attr/ResetValue| CiDeescription = 
; ro_dect_ff_cur_tcnt 
gas Ro | expeoendee Frame field detection current frame top field counter 


IEP2 RO FF CUR BCNT 
Address: Operational Base + offset (Ox040C 


Reset Value 


ro_dect_ff_cur_bcnt 
0x00000000 Frame field detection current frame bottom field counter 


IEP2 RO FF NXT TCNT 
Address: Operational Base + offset (0x0410) 


[Attr/ResetValue| CiDeescription 
. ro_dect_ff_nxt_tcnt 
ap RO |ox00000000 Frame field detection next frame top field counter 


IEP2_ RO FF NXT BCNT 
Address: Operational Base + offset (0x0414) 


Reset Value 


[Attr'| 
: ro_dect_ff_nxt_bcnt 
oie? RO |ox00000000 Frame field detection next frame bottom field counter 


IEP2 RO FF BLE TCNT 
Address: Operational Base + offset (0x0418 


Reset Value 


ro_dect_ff_ble_tcnt 


1:0 Ox00000000 |Frame field detection current and next frame blend top field 
counter 


IEP2_ RO FF _ BLE BCNT 


Address: Operational Base + offset (0x041C) 
Reset Value| ——————(—is—s™s—C DeeScrription— sid 
ro_dect_ff_ble_bcnt 
1:0 Ox00000000 /|Frame field detection current and next frame blend bottom field 
counter 


IEP2 RO FF COMB NZ 
Address: Operational Base + offset (0x0420) 


ro_dect_ff_nz 
0x000000 Frame field detection current frame none zero number 


IEP2_ RO FF COMB F 
Address: Operational Base + offset (0x0424) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:21]RO_|0x000 


: ro_dect_ff_comb_f 
20:0 |ro | eee Frame field detection current frame combine detection number 


IEP2_RO OSD NUM 

Address: Operational Base + offset (0x0428 

| Bit |Attr[ResetValue| =< ——“‘S™SCéi scription — 
[31:4 [RO |0x0000000_ [reserved  — —“(isssS™*~*~—“‘“‘(‘“(C;*S*S*S*S*S*~*~*~C~C~C~C~C~C~C~C~C~C~*@CYS 


: ro_dect_osd_cnt 
3:0 ro foo OSD area detection number 


IEP2_RO OUT COMB CNT 
Address: Operational Base + offset (0x042C) 


| Bit |Attr|/ResetValue| Ci eescription = 


: ro_out_osd_comb_cnt 
31:16|RO_ |oxo000 Top frame and bottom frame OSD area combine number 

. ro_out_comb_cnt 
15:0 |ro | sea Top frame and bottom frame combine number 


IEP2 RO FF GRADT TCNT 

Address: Operational Base + offset (0x0430) 

| Bit |Attr|ResetValue| CC‘ ection 
31:28[RO_|OxO si freserved 


: ro_ff_gradt_tcnt 
27:0 |ro | pepepoege Frame field detection,gradt top field counter 


IEP2 RO FF GRADT BCNT 
Address: Operational Base + offset (0x0434) 


ro_ff_gradt_bcnt 
RO |ox0000000 Frame field detection,gradt bottom field counter 


IEP2 RO MC VLD CNT 
Address: Operational Base + offset (0x0438 


ro_mc_vlid_cnt 
RO |ox0000 OSD area detection number 


IEP2_RO OSD AREAO X 
Address: Operational Base + offset (0x0440) 
[ResetValue[ ——“‘é‘Ciecriptiom — 


ro_x_endO 


ro_x_sta0 


IEP2_ RO OSD AREAO Y 


Address: Operational Base + offset (0x0444 
| Bit |Attr| Reset Value 
31:27/RO_ [0x00 ——sireserved —— —“—s‘“‘“‘“‘“‘“‘C!NCCCC(C*dr 
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| Bit |Attr|ResetValue| ss Ci@eescription 


ro_y_endO 


15:11[RO [0x00 —sireserved ee — —“(—si‘“‘“‘“‘“‘;NC(C*d 
. ro_y_staO 


IEP2 RO OSD AREA1 X 

Address: Operational Base + offset (0x0448) 

| Bit [Attr|ResetValue|  ———C‘iScription = 
31:27[RO_|OxOO——sifreserved 


‘ ro_x_end1 


15:11/RO_|Ox0O.——sireserved) ee —i—i‘“‘“‘“‘“‘“‘“‘(‘(‘(‘(‘;:;:S:SSC*™ 
‘ ro_x_stal 


IEP2_ RO OSD AREA1 Y 

Address: Operational Base + offset (0x044C 

| Bit |Attr[ResetValue|  ——s<s——“(;‘“;C™Céi scription 
31:27[RO [0x00 ——sireserved —  — —“‘“‘“‘“‘“(“(S*S*C*C*C*C*C*C*C*C*C*C™C™C™C™C™C™C™C~C*dCYS 


26: 16|RO | 0x000 FOL y ened 


1 pixel 


15:11[RO [0x00 [reserved 
: ro_y_stal 


IEP2 RO OSD AREA2 X 

Address: Operational Base + offset (0x0450) 

| Bit [Attr|ResetValue|  ————C‘i scription = 
31:27[RO_|Ox0oO ——sifreserved 


j ro_x_end2 


15:11/RO_|Ox0O.—sifreserved) er —“—i‘“‘“‘“‘“‘“‘(‘(‘(;*:*™ 
; ro_x_sta2 


IEP2 RO OSD AREA2 Y 

Address: Operational Base + offset (0x0454) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:27[RO |ox0O_ [reserved 


26: 16|RO | 0x000 ro_y_end2 


1 a S $ SJ 


(15:11/RO [0x00 reserved 
ro_y_ sta2 
00 ko [so 


IEP2 RO OSD AREA3 X 

Address: Operational Base + offset (0x0458) 

| Bit [Attr|ResetValue|  ————C‘i Scriptom 
[31:27[RO_|OxOO ——sifreserved 


: ro_x_end3 
reserved ——‘“—s‘“Cs—‘“‘“‘“‘i‘sSC*@z 


15:11]RO_|0x00__—[reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


: ro_x_sta3 
0.9 po [ooo 


IEP2 RO OSD AREA3 Y 

Address: Operational Base + offset (0x045C) 

| Bit [Attr|ResetValue|  ————Cé‘e@Scritiom 
31:27[RO [0x00 reserved 


. ro_y_end3 
reserved ——C—s—‘“CsSs—s—s—s—sSSSCSd 


15:11/RO [0x00 _—_—i[reserved 
: ro_y_sta3 
200 po [ooo 


IEP2 RO OSD AREA4 X 

Address: Operational Base + offset (0x0460 

| Bit [Attr|/ResetValue| ss ——“‘(S’S#s#é ecription — 
[31:27/RO [0x00 _—_—i[reserved 


reserved ——Cs—SsSSC“‘CSC‘*d 
. ro_x_end4 


15:11[RO [0x00 ——sireserved — —“‘“‘C:;OOOOOOOOOOOC*dr 
10:0 Ro | 0x000 FOX stat 
1 pixel 


IEP2 RO OSD AREA4 Y 

Address: Operational Base + offset (0x0464) 

| Bit [Attr|ResetValue| ————Cié‘ie@Scritiom 
31:27[RO [0x00 [reserved 


‘ ro_y_end4 
26:16/R0 |0x000 1 pixel 


15:11[RO_ [0x00 ——i[reserved 
. ro_y_sta4 


IEP2 RO OSD AREAS X 

Address: Operational Base + offset (0x0468 

| Bit [Attr|/ResetValue| ss ——“‘S™#C#é~S ecription =— 
31:27[RO [0x00 ——sireserved eC —“‘“(‘“‘“‘“(‘(C;S*S*S*s*C*C“(“(‘“‘“‘“(C(S:*S*C*s~s~s*CY 


26: 16|RO | 0x000 ro_x_end5 
1 pixel 


15:11[RO [oxoO.——sireserved —  —(i(i‘“‘si‘“‘“‘iéiéOOC(Cdr 
10:0 Ro | 0x000 ro_x_sta5 
1 pixel 


IEP2 RO OSD AREAS Y 

Address: Operational Base + offset (0x046C) 

| Bit [Attr|ResetValue| CSC‘ Scriptom — 
31:27[RO_|OxoO ——sifreserved 


: ro_y_end5 


15:11[RO_ [0x00 ——si[reserved 
. ro_y_sta5 


IEP2_ RO OSD _ AREA6_X 
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Address: Operational Base + offset (0x0470 


| Bit_|Attr| Reset Value 
31:27|RO_[0xoO_ reserved 


‘ ro_x_end6 


15:11]/RO_|0x00___—[reserved 


reserved —“‘“Cs‘“‘“‘i‘;;C;!;!OOOOOOOCd”r 
10:0 0x000 ro_x_sta6 
1 pixel 


IEP2_ RO OSD AREA6 Y 
Address: Operational Base + offset (0x0474 

[Attr|/Reset Value| ss —“‘(SSNC#éi Scription =—— (ss ————CCid 
31:27[RO_|OxOO——sireserved ee —“(‘“‘CS*™*™*™*™*™*~™~™C~™~C~C™C™CSS 


[Bit | 

[31:27 

26: 16|RO | 0x000 ae 
pixel 

15:11 


RO |Oxoo—sireserved 


; ro_y_sta6 
x 


IEP2 RO OSD AREA7 
Address: Operational Base + offset (0x0478) 
Reset Value 


. ro_x_end7 


15:11[RO |OxOO.——sireserved — —(is—“‘“‘“‘“‘“‘i;OOCrdr 
10:0 0x000 ro_x_sta/ 
1 pixel 


IEP2_ RO OSD AREA7_Y 
Address: Operational Base + offset (0x047C) 
[ResetValue[ —“‘é‘CiScriptiom — 


pixel 
15:11[RO |Ox0O.——sireserved ee ——“(—si‘“‘“‘“‘“‘;NC(C*d 


ro_y_sta7 
Onn00 1 pixel 


IEP2 RO MV HIST BINO 
Address: Operational Base + offset (0x0480) 


| Bit [Attr/ResetValue| CiéDeescription 
15:0 [ro foxoooe |eivstogemog 
IEP2 RO MV_ HIST BIN1 

Address: Operational Base + offset (0x0484 


| Bit_|Attr| Reset Value 


: ro_mv_hist03 
ot RO |ox0000 Mv_histogram03 


16 
: ro_mv_hist02 
15:0 |Ro | O0E Mv_histogram02 
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IEP2 RO MV HIST BIN2 
Address: Operational Base + offset (0x0488 


ae ae 


ro_mv_hist05 
1:16|RO | Ox0000 Mv_histogram05 


ro_mv_hist04 
15:0 |ro | 80000 Mv_histogram04 
IEP2 RO MV HIST BINS 
Address: Operational Base + offset (0x048C) 


a Se 
1:16|Ro loxo000 idee? 

15:0 |Ro foxooco y"nstogremos 

IEP2 RO MV HIST BIN4 

Address: Operational Base + offset (0x0490) 


oo 7. = 
fro |oxooco Thistogramos 

15:0 |ro foxoooo [it histugromos 

IEP2 RO MV_HIST BINS 

Address: Operational Base + offset (0x0494) 


eo a 
‘ro foxoo00 i ndngrems. — 

15:0 [ro foxoooe |eivhstograms 

IEP2 RO MV HIST BING 

Address: Operational Base + offset (0x0498 


a 
‘6|ro foxoo0o i ndngremss 

5:0 [ro foxoooo  |enctniogamns2 — 

IEP2 RO MV_HIST BIN7 

Address: Operational Base + offset (0x049C 


ee = 
‘o|Ro foxoo0o ihidogremss 

5:0 [ro foxoooo inching 

IEP2 RO MV_HIST BINS 

Address: Operational Base + offset (0x04A0) 


a ee 


ro_mv_hist17 
:16|RO | ope Mv_histogram17 


ro_mv_hist16 
15:0 [RO | pxooue Mv_histogram16 
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IEP2_ RO MV_HIST BIN9 
Address: Operational Base + offset sae 


fe a era 


ro_mv_ ag arsnietign 
RO |ox0000 Mv_histogram19 


ro_mv_hist18 
ay exooee Mv_histogram18 
IEP2_ RO MV_HIST BIN10 
Address: Operational Base + offset (0x04A8) 


Lo 
se|Ro foxoooo iy‘tiogramay 

15:0 fro foxooco y"htograman 

IEP2 RO MV_HIST BIN11 

Address: Operational Base + offset (Ox04AC) 


<a 
1s16|Ro |oxo000 midges 

15:0 |Ro foxooco y"nitogrema 

IEP2 RO MV_ HIST BIN12 

Address: Operational Base + offset (0x04B0) 


a. 
‘g|ro foxoo0o i ndngramas 

15:0 [ro foxooo |eivisiogamag 

IEP2 RO MV HIST BIN13 

Address: Operational Base + offset (0x04B4) 


aa a 
‘g|ro foxoo0o idioma? 

15:0 [ro foxooo  |envsiogamag 

IEP2 RO MV_ HIST BIN14 

Address: Operational Base + offset (0x04B8 


Le 
fro |oxoo0o histogram29 

15:0 [Ro foxoooo ithisiugramas 

IEP2 RO MV_HIST BIN15 

Address: Operational Base + offset (Ox04BC 


| Bit_|Attr| Reset Value 


; ro_mv_hist31 
31:16|RO|0x0000 Mv_histogram31 
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[ResetValue| —— ———“‘“‘;WC*éi scription =— Cd 
ro_mv_hist30 
ea OApEDe Mv_histogram30 
IEP2 RO MV _ HIST BIN16 
Address: Operational Base + offset (0x04C0) 


a a 


ro_mv_hist33 
Mv_histogram33 


ro_mv_hist32 
ary oxpuge Mv_histogram32 
IEP2 RO MV_HIST BIN17 
Address: Operational Base + offset (0x04C4) 


ee ee a 
1:16|Ro |oxoo0 idiogemgs 

15:0 |Ro foxooco y"nitogremsg 

IEP2 RO MV _ HIST BIN18 

Address: Operational Base + offset (0x04C8) 


es. 
1s16|Ro |oxo000 chido? 

15:0 |Ro foxooco y"nitogremse 

IEP2 RO MV HIST BIN19 

Address: Operational Base + offset (0x04CC) 


a a 
fro |oxooco histogram 

15:0 |ro foxoo0o fit hisiagamss 

IEP2 RO MV_HIST BIN20 

Address: Operational Base + offset (Ox04D0 


ee 
‘elo foxoo0o i ndngrema 

5:0 [Ro foxoooo [encima 

IEP2 RO MV_ HIST BIN21 

Address: Operational Base + offset (0x04D4 


ee Eea Reset Value 


ro_mv_hist43 
-16|RO | oxteee Mv_histogram43 


0x0000 


ro_mv_hist42 
15:0 [Ro | exOne0 Mv_histogram42 


IEP2_ RO MV_HIST BIN22 
Address: Operational Base + offset (0x04D8) 
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a 


ro_mv_hist45 
RO |ox0000 Mv_histogram45 


ro_mv_hist44 
eae Ox0n00 Mv_histogram44 
IEP2 RO MV HIST BIN23 
Address: Operational Base + offset (Ox04DC 


a a 
‘g|Ro foxoo0e i ndngrama? 

5:0 [Ro foxoooo  |encTnsiogamas 

IEP2 RO MV HIST BIN24 

Address: Operational Base + offset (Ox04E0 


ee = 
‘g|ro foxoo0o idogramas 

5:0 [Ro foxoooo [encima 

IEP2 RO MV_ HIST BIN25 

Address: Operational Base + offset (0x04E4 


a a 
‘glo foxoo0o hides. 

5:0 [Ro Joxooo |encTnciogamso 

IEP2 RO MV_HIST BIN26 

Address: Operational Base + offset (0x04E8) 


SS 
sho owe age 

15:0 |Rro foxoo00 |v" nctocrams3 

IEP2 RO MV_ HIST BIN27 

Address: Operational Base + offset (Ox04EC) 


a 
1:16|R0 |oxo000 imidogemss 

15:0 |Ro foxooco y"htograms¢ 

IEP2 PERF LATENCY CTRLO 

Address: Operational Base + offset (0x0600) 


| Bit |Attr| Reset Value 
31:20/RO |0x000 reserved 


reserved 
; sw_rd_latency_thr 
Oxgpe Axi Read latency threshold 
: sw_rd_latency_id 
Axi read channel id for latency AXI_PERF test 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1094 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


sw_axi_cnt_type 
RW /|0x0 1'bO: AXI transfer test 
1'b1i: DDR align transfer test 


po i axi_perf_frm_type 
RW oo 1'bO: Clear by software configuration 
1'b1: Clear by frame end or by software configuration 


sw_axi_perf_clr_e 
1'bO: Software clear disable 
RW /0x0O 1'b1: Software clear enalbe 
Note: user need write 1 to this bit and then write 0 to generate a 
clear pulse. 


sw_axi_perf_work_e 
RW /|0x0 1'bO: Disable 
1'b1: Enable 


IEP2 PERF LATENCY CTRL1 

Address: Operational Base + offset (0x0604 

| Bit |Attr[ResetValue| “ss ——“(;i‘“;™CSC~Ci scription 
[31:12[RO [0x00000__—sireserved — ——“‘“‘“‘(“(“(‘(‘#:“CS*S*C*C*C*C*C*C*C*C;C;C‘*dC 


sw_aw_count_id 
11:8 |RW |0x0 When sw_aw_cnt_id_type=1, only count the id designated by 
sw_aw_count_id 


sw_ar_count_id 

7:4 |RW [0x0 When sw_ar_cnt_id_type=1, only count the id designated by 
sw_ar_count_id 
sw_aw_cnt_id_type 

3 RW |0x0 1'bO: Count all write channels 
1'b1: Count sw_aw_count_id write channel only 
sw_ar_cnt_id_type 

2 RW |0x0 1'b0O: Count all read channels 
1'b1: Count sw_ar_count_id read channel only 


sw_addr_align_type 
2'b00: 16-Byte align 
1:0 |RW |0x0 2'b01: 32-Byte align 
2'b10: 64-Byte align 
2'b11: 128-Byte align 


IEP2_ PERF RD MAX _ LATENCY NUM 

Address: Operational Base + offset (0x0608 

| Bit |Attr[ResetValue|  ———<s —“i;‘“(;C™Céi scription 
[31:16[RO [0x0000_—sireserved — — —“‘“‘(‘“(“(S®S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C‘CdCN 


: rd_max_latency_num 
15:0 |Ro | slacks AXI max read latency(unit: cycles 


IEP2_ PERF RD LATENCY SAMP_NUM 
Address: Operational Base + offset (Ox060C) 


| Bit |Attr|ResetValue| = ——Cié‘CD@Scriptiom 
. rd_latency_thr_num 
31:0 [RO pxcuoenee” AXI read latency total sample number 


IEP2 PERF RD LATENCY ACC SUM 
Address: Operational Base + offset (0x0610 


| Bit_|Attr| Reset Value 


: rd_latency_acc_sum 
31:0 |Ro- 0x00000000 AXI read latency (>sw_rd_latency_thr) total number 
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IEP2_ PERF RD AXI TOTAL BYTE 
Address: Operational Base + offset (0x0614) 


| Bit |Attr| Reset Value, 


Po Ciescription 
; perf_rd_axi_total_byte 
31:0 |ro | eepaoneone AXI active total read bytes/DDR align read bytes 


IEP2 PERF WR AXI TOTAL BYTE 
Address: Operational Base + offset (0x0618) 


| Bit |Attr[Reset Value|  —————————i—C™C—C——C DD eScrription — i sd 
: perf_wr_axi_total_byte 
31:0 |ro | 0x00000000 | a4 active total write bytes/ddr align write bytes 


IEP2_ PERF WORKING CNT 
Address: Operational Base + offset (0x061C) 


| Bit |Attr|ResetValue| —C(eescription = 
: perf_working_cnt 

31:0 [ro | pxopunoe RKIP working counter 

IEP2 MMU DTE ADDR 

Address: Operational Base + offset (0x0800 


| Bit |Attr[ResetValue| ——sCi@Deescription = 
: mmu_dte_addr 
BxOUN BONO MMU dte address 
IEP2 MMU STATUS 
Address: Operational Base + offset (0x0804) 
[Attr|ResetValue| Ci Scription = 
ae 0x000000 


joxoo mer page_fault_bus_id 
loxoo fmm of master responsible for the last page fault 


mmu_page_fault_is_write 
The direction of access for last page fault. 
1 BO: Read 


The ete is idle when accesses are being translated and there are 


no unfinished translated access. The MMU_IDLE signal only 
reports idle when the MMU processor is idle and accesses are 
active on the external bus. 

Note: The MMU can be idle in 


mmu_stall_active 

MMU stall mode currently enabled. The mode is enabled by 
command 

mmu_page_fault_active 

MMU page fault mode currently enabled. The mode is enabled by 
command 


mmu_paging_enabled 


IEP2 MMU CMD 
Address: Operational Base + offset (0x0808) 


[| Bit [Attr/Reset Value| —————“—~s—SSCSDeScription — 
[31:3 [RO [0x00000000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1096 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| —Ci@eescription 


mmu_cmd 
The MMU_ENABLE_STALL command can always be issued. Other 
commands are ignored unless the MMU is idle or stalled. 
3'bO00: Enable paging 
. 3'b001: Disable paging 

ee sR xO 3'b010: Turn on stall mode 
3'b0O11: Turn off stall mode 
3'b100: Zap the entire page table cache 
3'b101: Leave page fault mode 
3'b110: Reset the MMU 


IEP2 MMU PAGE FAULT ADDR 
Address: Operational Base + offset (OxO080C 


| Bit [Attr/ResetValue| CSC‘ ecription 
; mmu_page_fault_addr 

31:0 |rw |ox00000000 mmu_page_fault_address 

IEP2 MMU ZAP ONE LINE 

Address: Operational Base + offset (0x0810) 


[| Bit [Attr/Reset Value| ————“—™s—SSCDeScription — 
31:1 [RO [0x00000000 


mmu_zap_one_line 
jo rw oxo Address to be invalidated from the page table cache 


IEP2 MMU _ INT RAWSTAT 

Address: Operational Base + offset (0x0814 

| Bit |Attr[ResetValue|  —=——s<s—“‘;‘“;C™CC*éi scription 
a 


read_bus_error 
page_fault 


IEP2 MMU INT CLEAR 
Address: Operational Base + offset (0x0818) 


| Bit |Attr/ResetValue| Ci@eescription 
[31:2 |RO_|0x00000000 


read_bus_error_clear 
1 rw loxo Read bus error interrupt clear, and write 1 to this register can 
clear 
read bus error interrupt. 
page_fault_clear 
RW |0x0 Page fault interrupt clear, and write 1 to this register can clear 
page fault interrupt. 


IEP2_MMU_INT MASK 

Address: Operational Base + offset (Ox081C 

| Bit |Attr[ResetValue| ss ——“i;i‘“;C™ Ci scription 
eo oa 


Rw lox0 read_bus_error_int_en 
MMU read bus error interruption enable 
page_fault_ _int_ en 


IEP2_ MMU_INT STATUS 
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Address: Operational Base + offset (0x0820 


| Bit |Attr|Reset Value|  ——————™——CSSDeScription i 
[31:2 [RO [0x00000000 


read_bus_ error 


1 |pw foo itu read bus error 


page_fault 


IEP2_MMU_ AUTO GATING 
Address: Operational Base + offset (0x0824) 


| Bit |Attr| Reset Value, 


Po Cieescription 
31:1 |RO_|0x00000000 
mmu_auto_gating 
jo rw fot When it is 1, the MMU will auto gating itself 


IEP2 MMU ID 

Address: Operational Base + offset (0x0828) 

| Bit [Attr|ResetValue|  ——— ——C‘i Scriptom 
[31:8 [RO _|Oxo00000__—ifreserved 


: mmu_axi_id 
a. MMU ID configurable 
reserved 


3:1 |RO_|0x0 [reserved 


RW |0x0 reg_load_mmu_en . 
Just for frame asynchronous using 


8.5 Application Notes 

Input source definition constraint 

The input source definition must be 16x4 aligned, which means the image width 16 aligned 
and image height 4 aligned. 


Normal configuration flow 

@ Set IEP2 related signals based on current video source information and deinterlace mode 
(must open frame done interruption by asserting the sw_iep_frm_done_en signal ) 

@ Set frame start by setting signal sw_iep_frm_en = 1 

@ Wait for IEP2 frame done interruption 

@ Read back many kinds of Detection data and MVHIST, analyze these data, get the global 
MV, OSD information etc 

@ Configure the MV, OSD information back 

@ Set frame start for deinterlace loop 
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Chapter 9 DisplayPort Transmitter Controller (DPTX) 


9.1 Overview 

The DisplayPort Transmitter Controller (DPTX), which provides support for next generation 

video display interface technology. The Video Electronics Standards Association (VESA) 

defines the DisplayPort standard as an open digital communications interface for use in 

internal as well as external connections, such as: 

@ Interfaces within a PC or monitor (internal) 

@ External display connections, including interfaces between a PC and monitor or projector, 
between a PC and TV, or between a device such as a DVD player and TV display. 

DPTX is compliant with the DisplayPort Specification Version 1.4 and supports both HDCP 1.3 

and HDCP 2.2 standards. The DPTX digital controller interfaces with the DisplayPort/USB 

Type-C combo PHY, enabling the integration of a complete DisplayPort Interface in a USB 

Type-C environment. 


9.2 Features 
The features listed below which may or may not be present in actual product, may be 
subject to the third party licensing requirements. Please contact Rockchip for actual product 
feature configurations and licensing requirements. 
DPTX supports the following features: 
@ General Features 
DisplayPort 1.4a 
Main Link: 1/2/4 lanes 
Main Link: RBR/HBR/HBR2/HBR3 
1Mbps AUX channel 
Single Stream Transport (SST) 
Type-C support (alternate mode) 
HDCP 2.2, HDCP 1.3 
Quad Pixel Mode 
YCrCb (3 formats), RGB support 
Up to 48 bits per pixel 
Support for Register based SDP (Secondary Data Packets) 
Native AUX, I2C over AUX 
AMBA APB Interface for internal register access and AUX access 
ideo-Related Features 
Video formats 
@ CEA-861-F 
@ VESA DMT 
@ VESA CVT 
# Colorimetry 
@ Supports up to 8/10 bits per color component 
@ Supports RBG, YCbCr4:4:4, YCbCr4:2:2, YCbCr4:2:0 
m Pixel clock up to 594MHz 
@ Audio-Related Features 
m Up to 192 KHz, 24 bits per sample LPCM 
m Up to 8 audio channels 
m 12S, S/PDIF interface supported 
m High Bit-Rate audio @768 KHz 
@ DPTX are not support the following features: 
m DSC(Display Stream Compression) 
m Multistream Transport (MST) 
m@ Dual Mode Support 


B-<- BHRHBHBHEHEHEHEHEeEee@ 


9.3 Function Description 
9.3.1 Architecture Overview 
Fig.65-1 shows the architecture overview of DPTX. 
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DPTX 


att es 


Fig. 9-1 DPTX Architecture Overview 
The following sections describe the various blocks and their functionalities. DPTX uses a 32 
bits internal data path for the main link. 
9.3.2 Video Pixel Sampler 
The video pixel sampler captures video pixel data on the video interface based on the 
various video formats, deep color modes. It outputs the captured video pixel data to the 
Video lane steering module as three separate color components. 
Input data coming is registered once before it goes through a 3-stage pipeline. The 3-stage 
pipeline is required to capture the three-color components in various input video formats. 
The default delay in the video sampler is 4 cycles, which includes 3 stage pipeline and 1 
stage input registering. 
The video pixel sampler also gives the hsync and vsync to the lane steering logic based on 
what is presented on the video interface. To maintain the same pipeline delay, the hsync and 
vsync signals also go through the lane steering FIFO. On the rising edge and on the falling 
edge of the hsync and vsync a separate entry is pushed into the lane steering FIFO. When 
the packetizer pops out the hsync/vsync entry, it generates the hsync/vsync signals to the 
main scheduler. 
The video is input on a 48-bit interface for supporting up to 16 bits per component mode. 
The data inputs are MSB aligned and for 6 bits per component mode; only the MSB 6 bits 
are valid for each component. The input video is sampled by the video sampler. The video 
sampler manipulates the video format that is input to the core, and then presents the data 
to the lane steering logic. The video sampler has pipelines to assemble the data and present 
to the lane steering logic. 
9.3.3 Lane Steering Logic 
The lane steering logic interfaces between the video pixel sampler and the Video packetizer. 
The lane steering logic takes three pixel components from the video pixel sampler and splits 
it into 32/64/128-bit data for each of up to four lanes in single/dual/quad pixel modes and 
sends it to the video Packetizer module. 
The lane steering logic contains internal pipelines to assemble the data coming in from the 
video pixel sampler and push this data into the lane steering FIFOs in a 32/64/128-bit 
format. The lane steering FIFO is a 2-clock FIFO, with the pixel_clk being the write clock and 
the link clock being the read clock. The 32/64/128-bit data is pushed in simultaneously for 
all lanes. There is separate lane steering logic modules to take care of different video modes 
like RGB,YCbCr etc. 
In the lane steering logic, the video data crosses the clock domains, from the pixel clock 
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(pixel_clk) domain to the link clock (link_clk) domain. 

This module contains a dual clock FIFO per lane which is 39-bit wide. The lane steering FIFO 
is popped out by the video packetizer. The packetizer and the downstream logics run on the 
link clock. When the PHY interface is operating at 40 bits, then the link clock is the same as 
the phy_clk. But if the PHY interface is running at 20bits, then the link clock is half of the 
phy_clk. The video packetizer is instantiated per lane. 

The lane_steer_fsm state machine in this module controls the data packing. This state 
machine looks at the input pixel pipeline and packs the data into 32 bits of data for each 
lane and pushes them into a 2-clock FIFO. The FIFO is written by the video packetizer on the 
pixel clock and read on the link clock. On seeing the lane steering FIFO being non empty, the 
video packetizer waits for threshold amount of link clock. By default, it waits for 16 clocks 
which is equivalent to 64 symbols (since the data width is 32), where 64 is the Transfer unit 
size. This threshold value could be changed by reprogramming VIDEO_CONFIG5 register. 
After waiting for the threshold number of link clocks, the packetizer pops out the data and 
send to the main scheduler. The packetizer keeps track of the transfer unit count. If the 
symbols transmitted is greater than the average number of symbols that is define for a 
particular video format (defined in VIDOE_CONFIG5.AVERAGE_SYMBOLS_PER_TU) and link 
rate, or if the FIFO is empty, it inserts fillers into the transfer unit until the transfer unit size 
of 64 is reached. During this filling time, data gets accumulated in the lane steering FIFO. 
During the transmission of the valid symbols, data gets filled into the FIFO and also gets 
popped out. The rate at which the push/pop happens varies. 

The lane steering logic uses 12-stage pipelining. Each of the color components (R/G/B) go 
through the 12-stage pipelining. The 12 stages are required only for 6bpp mode with 4 
lanes. Because this is not a configurable option, these pipeline stages are always present. If 
the number of lanes configured is less than 4, only a 5-stage pipeline is required. 

9.3.4 Video Packetizer 

The video packetizer takes data from the Video Lane Splitter to form packets based on the 
Tranfer Unit. The Transfer Unit Size is fixed to 64 bytes and internal data width is 32 bytes. 
The number of valid bytes to pack in a Transfer Unit is governed by the register fields 
AVERGAE_BYTES_PER_TU and AVERAGE_BYTES_PER_TU_FRAC in the VIDEO_CONFIG5 
register. The software calculates this value based on the pixel rate for a given video format 
and the link rates, and then programs the value into the register. 

The video packetizer acts on each lane. A 4-lane configuration contains four instances of the 
packetizer. Each instance of the packetizer must also know the total number of lanes for the 
packetizing logic. 

The video packetizer works on a single clock domain, the link clock (link_clk). 

When the lane steering FIFO goes non-empty, the packetizer waits for threshold amount of 
link clocks which is equivalent to a Transfer Unit. The threshold accumulates pixels in the 
lane steering FIFO. After threshold amounts of clocks, the packetizer transmits the pixels 
until the FIFO becomes empty. After average_bytes_per_tu bytes has been transmitted, 
based on Valid symbols per TU and TU size, video packetizer module inserts dummy data 
symbols and the corresponding framing symbols if required. For the following TU, it does not 
wait for 16 clocks, and transmits the available data in the FIFO. When the dummy data 
symbols are being inserted the video packetizer stops reading the lane steering FIFO. 

When the Lane steering logic FIFO has a threshold amount of data, it starts reading data 
and transmits to the Link. The threshold is controlled by the 
VIDEO_CONFIG5.INIT_THRESHOLD. The FIFO must not get empty while active video is 
being transmitted. When the packetizer sees that the FIFO is almost empty or when 
average_bytes_per_tu bytes have been transmitted, it starts to insert fillers until the end of 
transfer unit. It also adds zero padding towards the end of active video period. The data 
output from the Video packetizer is multiplexed with SDP data from the SDP packetizer 
inside the main scheduler. 

The packetizer works in the single stream mode. The data from the lane steering FIFO 
directly go to the scheduler. In SST mode, the lane steering FIFO is popped by the SST 
packetizer. But in MST mode this pop function needs to be handled by the Rate governor 
module through the scheduler. 

When a stream is enabled but there is no pixel data on the pixel interface OR stream is not 
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enabled in MST mode, the stream symbol sequence generator generates the SF symbols in 

its VC payload timeslot and every 1024 time slot VB-ID should be inserted. This is done by 

the scheduler. Scheduler is in the VBLANK state during this time. In SST mode, this 

functionality is handled by the scheduler. 

9.3.5 Main Scheduler 

The main scheduler multiplexes the data coming from the video and the secondary data 

packets (SDP) stream. It also inserts the blanking-start and blanking-end symbols. The main 

scheduler maintains a timer module that tracks the start and end of each horizontal and 

vertical blanking. 

When the data valid goes low, indicating the end of active pixels, the main scheduler inserts 

blanking-start control symbol and follows it up with the VB-ID information. When the data 

valid goes high, indicating valid pixels, the main scheduler inserts blanking-start control 

symbol and follows it up with the pixel transmission. 

The main scheduler 

@ Keeps track of active video period and the blanking intervals 

@ Multiplexes the data from the video stream and the SDP stream to the link based on 
blanking intervals. 

@ Uses video_daten and various programmed timing parameters to derive the horizontal 
and vertical intervals. 

@ Is responsible for transmitting the blanking start (BS) and blanking end (BE) control 
symbols at the blanking boundary. 

@ Gives control to the SDP scheduler for scheduling the SDP streams at the blanking 
intervals. 

@ Transmits VB-ID, Mvid and Mauid at the start of the blanking intervals 

@ Gives arbitration to SDP streams, in the absence of video stream, so that dummy 
symbols are inserted from the SDP packetizer (Figure 2-11 of DP 1.3 spec). 

@ The main scheduler module also takes care of generating the video timestamp values 
Mvid and Nvid. 

With the fixed priority arbitration, the lower numbered register sets get priority over higher 

numbered register sets. The SDP module frames the SDP packet based on the information 

programmed in the SDP register set, and also calculates the ECC for the SDP. 

9.3.6 Audio Sampler 

The audio sampler is responsible for capturing the audio input received, and writing it into 

the audio FIFO for processing by the SDP module. 

9.3.6.1 I2S Interface 

I2S is one of the interfaces available in the DPTX for interfacing the audio stream. 

The width of the audio samples is programmable through audio register AUD_CONFIG1. 

I2s_data_width, to be 16 to 24 bits. 

The following control bits are to be transmitted in the audio stream as per IEC specification: 

@ P - Parity bit 


@ C- Channel Status 
@ U- User Data 

@ V- Validity 

e 


PR - Start of Block Preamble (2 bits used to indicate Preamble for start of block. The PR 
bit in the audio stream SDP is encoded using this bit). 

m 00: Subframe 1 and start of audio block 

m O01: Subframe 1 

m 10: Subframe 2 

Each I2S data supports two audio channels. For DPTX, there are 4 i2sdata signals for 
supporting up to 8 audio channels, with a maximum sample frequency of 192Khz (non 
HBR). 
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Fig. 65-2 i2s Data Input Format 

Each audio sample per channel is 22 to 30 bits including preamble, control bits (auxiliary 

bits) and the sample data itself 16-24 bits). In one sampling frequency period, 2 sub-frames 

are provided or 2 samples (for the left and right channels). Since the input clock is 512 *fs, 

the remaining data in the subframe is ignored by the core. 

High Bit Rate (HBR) Audio Support over I2S Interface 

For supporting HBR audio over the I2S interface, perform the following steps: 

1. Split the stream in four sub-streams by sending the stream to a FIFO with four outputs 

each. Each sub stream consists of a pair of samples. 

2. Apply the i2sclk clock to the 12S interface with a frequency of 512*fs/4 (for example, 

98.3 MHz for a 768 kHz input). 

3. Set the I2S sample width to 22 bits by using the AUD_CONFIG1. I2s_data_width field 

register. 

4. Configure the 12S interface by using the AUD_CONFIG1.audio_inf_select register. Enable 

all the four channels so that each channel carries a pair of samples using AUD_CONFIG1. 

i2s_in_en. 

5. Map the I2S data sample, sampleI2S[21:0], in the following way: data[21:0] = 

{PR,P,C,U,V, 

dataHBR[15:0]} (Where PR,P.C,U,V are IEC61937 parameters, PR is the encoded preamble, 

and data[15:0] is the actual HBR sample data.) 

6. The I2S data must be driven according to the following table. 

9.3.6.2 SPDIF Interface 

The SPDIF interface uses a clock (spdifclk_i) and serial data (spdifdata_i]) to transfer audio 

samples / audio stream into the DPTX. Each bits of the ispdif[3:0] data corresponds to a pair 

of channels. Data input on the SPDIF must be BMC coded. The spdifclk_i must be 

synchronous to the ispdifdata_i and the frequency must be 512*fs, where fs is the original 

audio sampling frequency. 

Each audio sample per channel is 32 bits including preamble, control bits (auxiliary bits) and 

the sample data itself 16-24 bits). In one sampling frequency period, 2 sub-frames are 

provided or 2 samples (for the left and right channels) or 64 bits. Since the SPDIF data input 

is BMC (Bi-Phase mark coding) coded, it takes 2 input clocks to represent a bit. So, one 

frame (or 2 sub frames) are represented in 128 clocks. Since the input clock is 512 *fs, the 

remaining data is zero coded. 

Pp c ulv | Sample Data[23:0] Preamble 
Fig. 65-3 SPDIF Data Input Format 

The High Bit Rate Audio is fed on the SPDIF interface in the standard 2-channel format, with 

ispdifdata[O] only used for data transmission. 

9.3.7 PHY Interface Layer 

The controller supports Pipe complaint interface which can be used for interfacing with 

Synopsys PHY with the PCC logic inside the PHY. 

The behavior of phy_powerdown, phy_laneX_phystatus, and phy_rate is similar to the 

signals in the PIPE 3.0 Spec with some minor modifications. The controller supports both 20- 

and 40-bit wide data interface to the PHY. The output from the main scheduler goes to the 

PHY interface unit. The PHY interface unit has the scrambler, the 8b/10 encoder and the 

training pattern generator unit. The training pattern generator is responsible for generating 

the patterns during link training at the request of the software. The link training is driven by 

the software. The software instructs the PHY interface unit and sequences it through each 

step of the link training. The PHY interface unit also has PCC (Power and clock control) 

module which is specific to interfacing with Synopsys PHY. This module is responsible for 
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taking care of the power down changes and the clock multiplexing based on the data rate of 
the link. The PHY interface unit also has a Rocket IO wrapper which is used for interfacing to 
the rocket IO for prototyping. 

9.3.8 AUX Channel Interface 

The AUX channel interface is used by the DPTX controller for AUX transfers. 

The AUX module uses a 16 MHz input AUX clock for oversampling and regenerating the AUX 
data from the serial interface in AUX Rx. The AUX module also has the Manchester encoder 
and decoder. Various registers are provided for the software to get notification on aux 
transaction completion or error status. 

The AUX channel is responsible for executing the AUX transfers as requested by the software 
driver, via the APB interface, or by internal modules via a dedicated internal interface. The 
request by the software is initiated by programming the AUX registers which are 
implemented in the APB clock domain. Once a write to the AUX_CMD register is detected, 
the AUX channel initiates an AUX transfer and sets the AUX_REPLY_RECEIVED bit in the 
AUX_STATUS register. The transmitted data is encoded using a Manchester-II encoder. When 
the encoder is not driving the bus, then the transmit enable for the bidirectional AUX is not 
asserted. This interface runs at a nominal 1MHz (1Mbps). For a 16MHz clock for AUX is used, 
then each UI requires 16 clock periods to generate. The encoder generates the following 
sequence before any data stream is to be transmitted: 

@ Pre-charge: 16 zeros 

Pre-amble: 16 zeros 

AUX_SYNC_END: 2 High periods followed by 2 Low periods 

Data to be transmitted 

AUX_STOP: 2 High periods followed by 2 Low periods 


Pre-charge Pre-amble AUX_SYNC_END pattern 1* bit of Body = 1 AUX_STOP pattern 
(= 10 ~ 16 0's) (= 16 0's) rea a: yt wn ad aaa a ee 
1* bit of Body = 0 i 


2H's 2U's | 2H's 2's 


AUX CH_p - >» | 
4 
Last bit of Body = 1 
Last bit of Body = 0 


Fig. 65-4 AUX sequence 
When all the data is transmitted, the AUX channel waits for a response. A 400uSec timer 
starts to limit the reply wait time. The Sink reply is captured & latched into the AUX status 
and data registers implemented in the APB block but also available on the internal bus to be 
consumed by the internal requesters. It's the SW responsibility to interpret the status and 
decide about the next transfer. The internal requests from the HDCP modules are limited to 
Native AUX. The internal requesters are expected to interpret correctly the 
ACK/NACK/DEFER responses, then decide how to proceed. The AUX_REPLY_RECEIVED bit is 
reset after the reply is received or timeout occurred. 
Once the SW initiates an AUX request, some checks are performed to make sure its a legal 
request. The AUX_CMD.AUX_CMD_TYPE setting are compared with the 8 possible legal 
commands and the AUX_CMD.AUX_Byte_Length is checked so that: 
@ Read request is 1 byte 
@ Write does not exceed 16 bytes (1 + N, where N is 1-16) 
9.3.9 Secondary Data Packet (SDP) 
This section explains the how SDPs other than the Audio Stream SDPs are handled by the 
DPTX. 
The DPTX controller has various software programmable registers through which the driver 
programs the header and the payload of the various SDPs, then programs the SDP 
Vertical/Horizontal & Manual control registers to enable specific SDP transmission and set 
whether the SDP is transmitted in the vertical, horizontal or both blanking intervals. The 
Manual control is used to control whether a SDP is transmitted once or continuously in the 
specified intervals. 
DPTX always transmits the SDP as size of 32 bytes. Payloads less than this size are padded 
with zeros to make it 32 bytes. 
@ Vendor Specific Infoframe Scheduling 
According to DP spec 1.3, section 2.2.5.1, the source should comply with the CEA861-F spec 
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for transmission of any Infoframe. As per CEA861-F, a source should support transmission of 
more than one VSIFs in a vertical blanking interval. DPTX SDP register banks allows 
transmission of more than one VSIFs in a vertical blanking interval. CEA861-F also talks 
about transmitting the version1/version2, where version2 used to indicate a change in the 
payload of the VSIF. This is also supported by the controller. The driver has to make sure 
that the multiple VSIFs to be transmitted in a vertical interval has to be programmed from a 
lower to higher continuously in the SDP register bank. For example if there are 4 VSIFs to be 
transmitted in an interval, then the 1 to 4 VSIFs should be programmed in SDP register 
bank N to N+4, where the first VSIF should be programmed in register bank N and fourth 
VSIF should be programmed in register bank N+4. 

Either auto or manual mode can be used to transmit the VSIFs. If not using manual mode, 
then the specific register banks should be disabled before making a change and re enabling. 
@ Audio Timestamp SDP 

Audio Timestamp SDP payload, which has the Maud and Naud values are generated by the 
hardware. There is no separate register for programming the payload for Audio Timestamp 
SPDs. The software still needs to set the corresponding auto enable bit in the Replace this 
with SDP_VERTICAL/HORIZONTAL_CTRL register for enabling the transmission of the Audio 
Timestamp SDP. 

In the absence of Main video stream, controller makes sure that the Audio Timestamp SDP 
is transmitted once every 512th BS symbol set. 

@ Audio Stream SDPs 

The audio samples are packed into the audio stream SDP in a 2-channel format or an 8- 
channel format. 2 channel mode is only used when only channel 1 /2 are active. In this case 
the AUD_CONFIG1.num_channels should be set to 2, and AUD_CONFIG1.audio_data_in_en 
should have a value of only 1. 8 channel mode is used whenever audio samples are available 
for channels 3-8. In this case AUD_CONFIG1.num_channels should be set to 8 and the 
AUD_CONFIG1.audio_data_in_en can be set to any value based on which channels the 
samples are available on. 

In an 8 channel operation if only 4 channels have samples active 
(AUD_CONFIG1.audio_data_in_en[3:0] == 4'b1001), then the audio stream SDPs are 
transmitted in an 8-channel mode and data for channels 3,4,5,6 are zeroed out. The sample 
present bit for these channels are still set. 

Zero padding of sample data at the audio interface is required in case the number of 
transmitted audio channels is odd. No zero padding is required if the corresponding 
AUD_CONFIG1.AUDIO_DATA_IN_EN is set to 1’b0. 

In the absence of Main video stream, controller makes sure that the Audio Infoframe SDP if 
enabled, is transmitted once every 512th BS symbol set. 

9.3.10 High-Bandwidth Digital Content Protection (HDCP) 

The DPTX core can be configured to support HDCP. When HDCP is enabled, it can be 
programmed to support HDCP 2.2 or HDCP 1.3 authentication protocols. 

The HDCP 2.2 core contains a processor to fetch the instructions and data from the system 
memory. So, the HDCP core has a DMA master AXI interface. 

This module is responsible for reading the ciphers and using them to encrypt the data. When 
encryption is enabled, this module reads cipher from HDCP1.3 or HDCP2.2 block based on 
the mode of operation and XORs the cipher with data; control symbols are bypassed. 

It also maintains the Link verification pattern. Link verification pattern is shifted by one on 
every blanking interval and reset when encryption is disabled. 

There is also a debug option to bypass encryption by not XORing the data with cipher with 
encryption enabled. This is only for debug purpose and must be locked using the 
HDCPCFG.HDCP_LOCK bit 

9.3.10.1 Overview of HDCP 2.2 

On NACK, DEFER response or ACK response with fewer bytes from sink, the ESM retries the 
entire AUX transaction — but not the full HDCP transaction. For example, when the ESM 
reads 522-byte Rx certificate and has successfully read the first 128 bytes, then it does a 
16-byte read request for bytes 129-144 and gets a NACK, DEFER, or ACK with fewer than 16 
bytes. It then re-attempts from byte 129, not from byte 1 (and not from byte (129 + # of 
bytes received)). 
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The SHALE hardware can be programmed to break up transfers into chunks of 4, 8 or 16 
bytes but this is a static configuration parameter and cannot be adjusted on the fly. Re- 
attempts are always done with the same transaction size. 

Retrying authentication is the responsibility of the application software controlling the ESM. 

When it has been determined that the Rx is 2.2 capable, the Tx retries infinitely until the 

device is disconnected or HDCP is wiggled. Retries are done at the rate of the send cert 

timeout (100 ms), so it is effective immediately. 

9.3.10.2 Overview of HDCP 1.3 

All AUX transfer requests from authentication and revocation state machine are handled in 

this module. It is responsible for forming the aux transfer commands and holding the values 

read in internal registers for use by authentication and revocation state machine (KSV list 
read is stored in the revocation RAM). 

On NACK, DEFER response or ACK response with fewer bytes from sink, the transfer is 

retried 

automatically from the point where the transfer stopped. For example, if HDCP1.3 reads 16 

bytes, but sinks return 1byte with NAK response, HDCP1.3 retries only for the remaining 

15bytes. 

When seven consecutive NACK or DEFER response is received, HDCP interrupt event is 

generated. 

@ HDCP1.3 Encryption Signaling block implements the display port encryption signaling 
defined in HDCP1.3 spec. 

@ HDCP API Interface register Bank contains registers related to KSVs, AN, DPK 
programming, SHA calculation and GPIO status. 

@ HDCP SFR register Bank contains HDCP configuration register, HDCP observation 
register, HDCP interrupt related registers. 

@ HDCP1.3 DPK registers are used when ROM less configuration is chosen. DPKs are 
programmed by software and are stored in this module. It is used by cipher module for 
the keys. 

Controller retries authentication indefinitely until the HDCP enable bit is reset by the 

application. 


9.4 Register Description 
9.4.1 Internal Address Mapping 


Slave address can be divided into different length for different usage, which is shown as 
follows. 


9.4.2 Registers Summary 


0x3231312A |Version Number Register 
0x65613038 |Version Type Register 


DPTX CONFIG REG1 0x0100 w_ |oxo2212000 RTL Configuration Parameter 
Register 1 

DPTX_ CONFIG REG2 0x0104 oxo8001000 [RTL Configuration Parameter 

Register 2 


DPTX CONFIG REG3 0x0108 xo000016c |RTL Configuration Parameter 
=—<——«aoes—ese _/.-_l_—_ IJ" Register 3 


DPTX CCTL 0x0200 W x00000004 |Global Control Register 
DPTX SOFT RESET CTRL |Ox0204 W x00000000 |Software Initiated Reset Register 
x00000000 |Video Sampler Control Register 


DPTX VSAMPLE STUFF C Video Sampler Data Stuff Control 
TRL1 0x0304 w_ |oxoo000000 Register 

DPTX_VSAMPLE STUFF _C Stuff Control for RCR/GY Data 
TRL2 0x0308 0x00000000 Register 

DPTX_VINPUT POLARITY Video Input Polarity Control 
CTRL 0x030C 0x00000000 Register 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1106 


eel tae [Swen 
Value P 


RK3588 TRM-Part2 


DPTX_ VIDEO CONFIG1 0x0310 


Size] Value 
Value 
0 lw {0 


|DPTX VIDEO CONFIGS __| 
[DPTX VIDEO MSA3__| 


DPTX VIDEO HBLANK IN |).9339 |w  |ox00000000 |Hblank Interval Symbol Register 


TERVAL 


DPTX_AUD CONFIG1 0x0400  [W_ |0x12001202 [Audio Input Control Register 


DPTX_PHYIF CTRL Ox0A00  [W_ |0x00060000 [PHY Interface Control Register 
PHY Pre-emphasis and Voltage 

DPTX PHY TX EQ Ox0A04 w_ |oxo0000000 Saline feo atral Reale? 

PTX _CUSTOMPATO oxoaos lw loxoo000000 [Custom 80-bit pattern Position 

—ea_e=Mu§_ mm" m6UmMW)O| Register O 

DPTX_CUSTOMPAT1 oxoaoc |w_ |oxooo00000 |CUStom 80-bit pattern Position 
Register 1 

DPTX_CUSTOMPAT2 Ox0A10 w_ |oxoo000000 Seay 20-bits of the 80-bit 

DPTX HBR2 COMPLIANCE 

“SCRAMBLER RESET Ox0A14 w_ foxooo000Fc CP2520 Pattern Length 

mati BHVIESPWRDOWN 1OxOALS w_ oxoo000000 Lane Powerdown Control 


IDPTX AUX CMD 
[DPTX AUX DATAL 
JDPTX AUX DATA2 | 
[DPTX_PHYREG CMDADDR|0x0C00 |W 
[DPTX PHYREG DATA |0x0C04__ |W 
[DPTX TYPEC CTRL __—‘|0x0Co8__|W 


DPTX GENERAL _INTERRU |9,9p500 |w  |ox00000000 |General Interrupt Register 


PT 


DPTX_GENERAL_INTERRU ; 
PT ENABLE 0x0D04 w_ |oxo0000000 General Interrupt Enable Register 


DPTX_ HPD STATUS OxOD08 |W  {[0x00000000 |HPD Interrupt Status Register 


W 
ee ODS w_ oxoo000000 HPD Interrupt Enable Register 


DPTX_HDCPCFG Ox0EOO |[W_ |0x00000000 |HDCP Config Register 


DPTX VIDEO CONFIG3 x0318 x00600010 |Video Configuration Register3 
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peel 
Ww 
Ww 
W 


DPTX HDCPAPIINTMSK Ox0E10 W x00000000 {HDCP Interrupt Mask Register 


DPTX_HDCPKSVMEMCTRL |0x0E18 0x00000000 peace Remony Controvler: 
a HDCP REVOC RAM |9, 9E20 OxFFFFFFFF |HDCP Revocation RAM space 
0 


DPTX_HDCPREG BKSVO |0x3600___[W 
DPTX_HDCPREG BKSV1 |0x3604 |W 
DPTX_HDCPREG ANCONF |0x3608 |W 
DPTX_HDCPREG ANO _[0x360C___[W 
DPTX_HDCPREG AN1 10x3610 |W 


HDCP Encrypted Device Private 
DPTX HDCPREG RMLCTL |0x3614 0x00000000 |e contror Register 
DPTX_HDCPREG RMLSTS |0x3618 0x00000000 eae DPK Status 

HDCP Encrypted DPK Seed 
DPTX HDCPREG DPKO _|0x3620 0x00000000 |HOCP Encrypted DPK Data 

Register 0 

HDCP Encrypted DPK Data 
DPTX HDCP22GPIOSTS |0x3628 0x00000000 Acta controller GPIO output 
DPTX_HDCP22GPIOCHNG HDCP22 controller GPIO output 
DPDXCHDCPREG!DPKCR | dace, ia. rlasqanaguan eg DPK Data CRC 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


9.4.3 Detail Registers Description 
DPTX_VERSION_ NUMBER 
Address: Operational Base + offset (0x0000) 


|Attr| Reset Value ; 
; VERSION_NUMBER 
ost RO |ox32313128 Version Number of the DPTX 


DPTX VERSION TYPE 
: D 


oO;O 


(o) 


(o) 


See nlp bee ailg 


VERSION_TYPE 


Version type of the DPTX 


DPTX CONFIG REG1 
Address: Operational Base + offset (0x0100) 
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a a ee 


ro oo as 

The value of the parameter DPTX_FEC_EN 

5 ee cee 
The value of the parameter DPTX_EDP_EN. 

fo oo Fecee memos neniaornt 
Indicates if Internal DSC is enabled or not 


MP_MODE 
: 3'b001: Single Pixel Mode. 

aan xe 3'b010: Dual Pixel Mode. 
3'b100: Quad Pixel Mode. 
NUM_STREAMS 
3'h1: SST Mode. 

18:16 Ox1 3'h2: Two Streams 
3'h3: Three Streams 
3'h4: Four Streams 


Reserved 
SYNC_DEPTH 
2'b10: Indicates that 2 stage synchronizers being used 


2'b11: Indicates that 3 stage synchronizers being used 


DPK_8BIT 
1'b1: ROM width is 8 bits 
1'bO: ROM width is 56bits 


DPK_ROMLESS 

When 1, disables the use of External ROM for storing Device 
Private Keys 

FPGA_EN 

When enabled, configures the core to have the audio and video 
generators instantiated inside the DPTX top level. 
SDP_REG_BANK_SIZE 

Specifies the number of SDP register banks supported. Enabling 
each register bank instantiates nine 32-bit registers for the 
transmission of 32Byte SDP packet. 

PHY_USED 

The value of the parameter DPTX_PHYIF_TYPE 

1'b0O: Vendor PHY 

1'b1: PIPE Compliant PHY 

AUDIO_SELECT 

The value of parameter audio_select 

2'bO0O: 12S Interface 

2'b01: SPDIF Interface 

2'b10: I2S and SPDIF Interface 

2'bi1: None 

HDCP_SELECT 

Reflects the hardware parameter hdcp_en 

1'bO: No 

1'b1: Yes 


DPTX CONFIG REG2 
Address: Operational Base + offset (0x0104 


| Bit_|Attr| Reset Value 


6 0x0800 DSC_MAX_NUM_LINES 
The value of the parameter DSC_MAX_NUM_LINES 


31:1 
. DSC_MAX_PIXS_PER_LINE 
15:0 |Ro Jox1000 The value of the parameter DSC_MAX_PIXS_PER_LINE 
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DPTX CONFIG REG3 
Address: Operational Base + offset (0x0108) 


| Bit [Attr|ResetValue| ss —“‘“C;C™CSC~CiS scription — Cd 

reserved_31_9 
po loeooon 

PHY_TYPE 
2'b00O: Vendor PHY 
2'b01: RocketIO FPGA Only 
2'b10: Pipe Compliant PHY 
2'bi1: Reseved 


DSC_NATIVE_422 EN 
The value of the parameter DSC_NATIVE_422_ EN 


po os i tterosc ret eh 
The value of the parameter DSC_NATIVE_420_EN 
The value of the parameter DSC_MAX_BPC 


DPTX CCTL 
Address: Operational Base + offset (0x0200) 


| Bit |Attr|Reset Value] CiDeescription 
31:30|RO [Oxo [reserved 


ENHANCE_FRAMING_WITH_FE 
When set controller follows enhanced framing with FEC as 

29 RW {0x0 specified in section 3.5.1.1 of the DP1.4 spec. Configure this bit 
when enabling FEC on sink ie before setting FEC_READY bit in 
sink 
INITIATE_MST_ACT_SEQ 

28 Rw loxo Only used in MST mode and should be programmed to trigger the 
link to start an ACT sequence with the DPRX of the branch device 
immediately connected to the DPTX. 


ENABLE_eDP 
This bit is used to control the operation of the controller as an 
Embedded DisplayPort controller (eDP) or a standard DisplayPort 
Controller compliant with the DisplayPort Spec Ver 1.4. 

27 Rw lox0 1'b1: Controller operates in eDP mode 
1'bO: Controller operates in standard DisplayPort mode eDP 
features are disabled by default. Program this bit only if you have 
chosen to enable eDP features by seeing the parameter 
DPTX_EDP_EN = 1. When eDP is enabled FEC should not be 
enabled (ENABLE _FEC should be OQ). 
ENABLE_FEC 
This bit is used to enable the FEC feature. Set this bit to 1 to 

26 RW |0x0 enable the FEC functionality. If FEC is disabled during core 
configuration (DPTX_FEC_EN=0), then writing to this bit has no 
effect. 


ENABLE_MST_MODE 

25 rw joxo ENA bit is used for enabling the MST mode of operation. 
BS_512 SCALE DOWN 

24:17)}RW |0x00 When SR_SCALE_DOWN is set, this controls the 512 scale down 
count. 
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| Bit |Attr|ResetValue| Ci ecription 


SR_SCALE_DOWN 
"Every 512th BS symbol must be replaced with an SR symbol by 
a DPTX to reset the LFSR of the scrambler". For simulation, a 

16 Rw loxo scale down factor has been added and this bit controls the 
scaledown. When set to 1 the scrambler reset replaces Blanking 
Start after CCTL.BS_512 SCALE DOWN value. When set to 0 
scrambler reset replaces Blanking Start after 
512 Blanking Starts 


15:12|RO_|Oxo_ reserved 


DEBUG_CONTROL 
Used for controlling the debug bus output. By configuring this 
register different signals selected to the output 64bits debug bus. 
No signal is selected and the output is '0' when the register is in 
its default state. 
4'b0000: No signal is selected. 
4'b0001: AUX 
BLE RE OXO 4'b0010: AUDIO 
4'b0011: VIDEO 
4'b0100: LINK 
4'b0101: HDCP1.3 
4'b0110: HDCP2.2 
4'b0111: SDP 
4'b1XXX: reserved 
7 


7 | reserved 

6 | SEL_AUX_TIMEOUT_32MS 
When set to 1 the Aux timeout value is 3.2ms instead of 400us 
DISABLE_INTERLEAVING 

5 When set to 1 the nibble interleaving logic implemented as part 
of SDP packets generation is disabled. 
FORCE_HPD 
Used for testing only. It allows software to force the HPD value to 
1 when writing 1. Otherwise does not impact the external HPD 
input. 
SCALE_DOWN_MODE 
When programmed to 1 the debounce filter on the HPD input is 
reduced from 100mSec in normal operation to 10uSec. This bit 
does not have any impact on the IRQ generation timing. 
DEFAULT_FAST_LINK_TRAIN_E 
When set after coming out of power on reset the controller starts 
fast link training for 1lane RBR rate without the driver 
intervention. The default video timings are set for 640x480 

format 6bpc. 


ENHANCE_FRAMING_EN 
1 RW {0x0 When set, controller follows enhanced framing. Configure this bit 
based on enhanced framing support of sink 


SCRAMBLE_DIS 
1'b1: Disable scramble. 
RW {0x0 1'bO: Scramble enabled (default). 
When set, DPTX link does not scramble data on the main link. 
Enabling or disabling this bit resets the scrambler. 


DPTX SOFT RESET CTRL 
Address: Operational Base + offset (0x0204 
[31:12|RO |0xo0000—sifreserved i“ —“‘“(‘“‘“(“(“(“(;®NSC#C“C“(“(‘#$’NTNNNNC#OQCA 
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| Bit |Attr| Reset Value, 


Po Ciescription 
AUDIO_SAMPLER_RESET_STREAM3 
11 Rw lox0 Software sets this bit to start the audio sampler reset. This also 
clears the audio FIFOs. This field is valid only for MST mode and 
is used for the reset of audio streams 3. 
AUDIO_SAMPLER_RESET_STREAM2 
10 Rw lox0 Software sets this bit to start the audio sampler reset. This also 
clears the audio FIFOs. This field is valid only for MST mode and 
is used for the reset of audio streams 2. 
AUDIO_SAMPLER_RESET_STREAM1 
Rw loxo Software sets this bit to start the audio sampler reset. This also 
clears the audio FIFOs. This field is valid only for MST mode and 
is used for the reset of audio streams 1. 
VIDEO_RESET 
3:5 |RW |ox0 Software sets this bit to reset the video logic. In MST mode each 
: bit controls the reset of a specific Video Stream. Bit5-8 controls 
the soft reset of Video stream-0 to 3. 


AUX_RESET 
Software sets this bit to start the aux channel reset. 


AUDIO_SAMPLER_RESET 

3 Rw loxo Software sets this bit to start the audio sampler reset. This also 
clears the audio FIFOs. In MST mode, this bit is used for 
StreamO. 
Software sets this bit to start the HDCP module reset 
PHY_SOFT_RESET 

Software sets this bit to start the PHY reset process. 


CONTROLLER_RESET 
RW /|0x0 Software sets this bit to start the controller reset process. This 
also initiates a PHY reset. 


DPTX VSAMPLE CTRL 

Address: Operational Base + offset (0x0300) 

| Bit [Attr|ResetValue| = ——C‘Ci Scriptom 
[31:26[RO_|OxOO_———ireserved 


STREAM_TYPE 

25 Rw lox0 This is a per stream control defining the stream type. 
RepeaterAuth_Stream_Manage of HDCP2.2 specification. 
This field is valid only when HDCP MST are enabled. 


ENCRYPTION_ENABLE 
This is a per stream control to enable encryption. Setting ofthis 
bit has significance only when operating in MST mode or eDP. In 
non eDP SST operation, this bit has no significance. 
In MST mode or when eDP is enabled, this bit control the 
24 RW {0x0 encryption to be used. In MST mode, this bit control HDCP 
encryption for a specific stream. HDCPCFG register controls the 
global enable of HDCP. In eDP mode this bit controls the enabling 
of ASSR feature as specified in section 3.5 of eDP1.4b spec and 
Section 2.10 of DP1.4 spec. When eDP is enabled, HDCP should 
be disabled and HDCPCFG[1] should not be set. 
ENABLE_DSC 
Set this bit to 1 to enable Display Stream Compression (DSC) on 
23 RW {0x0 this specific stream. The software driver can set this bit only if 
DSC is enabled during configuration (DPTX_DSC_EN = 1 or 2). 
Otherwise writing 1 1 to this bit does not take effect. 
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| Bit |Attr| Reset Value, 


PIXEL_ SREB SES eto: ________ SELECT 
This field is used to select the single/dual/quad pixel mode of 
operation. 
22:21/RW |0Ox0 2'bO0: Single pixel mode (default) 
2'b01: Dual pixel mode 
2'b10: Quad pixel mode. 
2'b11: Reserved. 


VIDEO_MAPPING 
Video input mapping color space/depth Video Input mapping 
(color space/color depth) with DSC 
disabled/enabled(VSAMPLE_CTRL.ENABLE_DSC=0/1): 
: RGB 6bits (Reserved) 
: RGB 8bits (RGB 8bits) 
: RGB 10bits (RGB 10bits) 
: RGB 12bits (RGB 12bits) 
: RGB 16bits (Reserved) 
: YCDCR4:4:4 8bits (YCbCr4:4:4 8bits) 
: YCbCr4:4:4 10bits (YCbCr4:4:4 10bits) 
: YCbCr4:4:4 12bits (YCbCr4:4:4 12bits) 
: YCbCr4:4:4 16bits (Reserved) 
: YCDCR4:2:2 8bits (Simple YCbCr4:2:2 8bits) 
: : YCbCr4:2:2 10bits (Simple YCbCr4:2:2 10bits) 
20: TO RW 10x00 : YCbCr4:2:2 12bits (Simple YCbCr4:2:2 12bits) 
: YCbCr4:2:2 16bits (Reserved) 
: YCDCR4:2:0 8bits (YCbCR4:2:0 8bits) 
: YCbCr4:2:0 10bits (YCbCR4:2:0 10bits) 
: YCbCr4:2:0 12bits (YCbCR4:2:0 12bits) 
: YCbCr4:2:0 16bits (Reserved) 
: YOnly 8bits (native YCbCr4:2:2 8bits) 
: YOnly 10bits (native YCbCr4:2:2 10bits) 
: YOnly 12bits (native YCbCr4:2:2 12bits) 
: YOnly 16bits (Reserved) 
: RAW 8bits. (Reserved) 
: RAW 10bits (Reserved) 
: RAW 12bits (Reserved) 
: RAW 16bits (Reserved) 
Others: Reserved. 


OANAUBRWNF O 


15:6 |RO_|0x000 


VIDEO_STREAM_ENABLE 
1'b0O: Video stream Disable 
5 RW |0x0 1'b1: Video stream Enable 
When set to 0, no video stream is transmitted. Video inputs are 
ignored and NoVideoStream_flag in the VB-ID is set. 


INTERNAL_DE_GENERATOR 
1'b1: Enable internal data generator 
1'b0O: Data enable signal available at the input. 

rw loxo When the external logic which drives the pixel data does not 
generate the video data enable, then enabling this bit forces the 
controller to generate the video enable internally. 
Note: This feature is currently not supported and therefore should 
eg be used. 


3:0 |RO |Oxo_ reserved 


DPTX_VSAMPLE STUFF CTRL1 
Address: Operational Base + offset (0x0304) 
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| Bit |Attr| Reset Value, 


. BCB_STUFF_DATA 
31:16|RW |ox0000 Data to be stuffed on B/Cb data path. 
[15:3 |RO [0x0000 reserved 


reserved 
| 
Enable stuffing on internal G/Y data lines. 
Enable stuffing on internal R/Cr data lines. 
p fw loo Sam rh cn dsmine 
Enable stuffing on internal B/Cb data lines 
DPTX VSAMPLE STUFF CTRL2 
Address: Operational Base + offset (0x0308) 


| Bit |Attr| Reset Value 


‘ GY_STUFF_DATA 

31:16|RW |0x0000 Data to be stuffed on G/Y data path. 
: RCR_STUFF_DATA 

Oireee Data to be stuffed on R/Cr data path. 


DPTX VINPUT POLARITY CTRL 
Address: Operational Base + offset (0x030C) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:3 [RO_|0xo0000000 [reserved 


DE_IN_POLARITY 
de input polarity 
RW |0x0 1’b1: Active low 
1’bO: Active high 
HSYNC_IN_POLARITY 
Hsync input polarity 
1 RW |0xO 1’b1: Active high 
1’b0: Active low 
VSYNC_IN_POLARITY 
Vsync input polarity 
RW |0x0 1’b1: Active high 
1’b0: Active low 


DPTX VIDEO CONFIG1 
Address: Operational Base + offset (0x0310) 
| Bit [Attr/ResetValue| ss —Céiescription 
HACTIVE 
31:16}RW |0x0280 Input video Horizontal active pixel region width. Number of 
Horizontal active pixels [0...8191]. 


HBLANK 
15:2 |RW |0x00a0 Input video Horizontal blanking pixel region width. Number of 
Horizontal blanking pixels [0...4095]. 


IP 

Input video mode 

1’bO: Progressive 

R_V_BLANK_IN_OSC 

Used for CEA861-D modes with fractional Vblank (for example, 
rw loxo modes 5, 6, 7, 10, 11, 20, 21, and 22). For more modes, see the 

CEA861-D specification. 

Note: Set this field to 1 for video mode 39, although there is no 

Vblank oscillation. 1b: Active high 
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DPTX VIDEO CONFIG2 
Address: Operational Base + offset (0x0314 


| Bit |Attr| Reset Value, 


Po eseription 
VBLANK 

31:16/RW |0x002d Input video Vertical blanking pixel region width. Number of 
Vertical blanking lines. 


VACTIVE 
15:0 |RW |0x01e0 Input video Vertical active pixel region width. This bit field holds 
bits 15:0 of number of Vertical active pixels. 


DPTX_VIDEO CONFIG3 
Address: Operational Base + a 0x0318 
sinha la 
CSyACc TSR etic ——________ 
31: puss rw 0x0060 Input video Hsync active pulse width. Integer number of pixel 
clock cycles [0...511]. 


H_FRONT_PORCH 

Input video Hsync active edge delay. Integer number of pixel 
P20} RNY: OxGOae clock cycles from "de" non active edge of the last "de" valid 

period [0...4095]. 


DPTX VIDEO CONFIG4 
Address: Operational Base + offset (0x031C) 
asker Etiecmoabemnmmeiian | 
V_SYNC_WIDTH 
31: uss ew 0x0002 Input video Vsync active pulse width. Integer number of video 
lines [0...63]. 


V_FRONT_PORCH 

Input video Vsync active edge delay. Integer number of hsync 
15:0 |RW /|0x000a pulses from "de" non active edge of the last "de" valid period. 

[0...255]. Specified in terms of number of lines. Value After 

Reset: O 


DPTX_ VIDEO CONFIG5 

Address: Operational Base + offset (0x0320) 

| Bit [Attr/ResetValue| Ci escription 

31:23|RO_|0x000 
; INIT_THRESHOLD_HI 

aaa Most Significant two bits of INT_THRESHOLD. 


ENABLE_3D_FRAME_FIELD_SE 


Set this bit to 1 if the video format being transmitted is 3D video 
format and Frame/Filed sequential 3D mode is used. 

Set this bit to 0 (default) if no 3D video is being transmitted, or 
Frame/Filed sequential 3D format is not being used. Refer to 
section "3D Stereo Mode Support" for more details. 
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| Bit |Attr| Reset Value, 


Po CCéi scription 
AVERAGE_BYTES_PER_TU_FR 
This is the fractional portion of the value calculated in the 
average bytes per TU. The first decimal value in the fractional 
part should be programmed here. For example, if the average 
bytes per TU is 24.34, then this field should be programmed to a 
value of 3. In SST mode only bits 19:16 is used. In MST mode, 
this field should be programmed with the fractional value of the 
VC payload size calculated by the Payload bandwidth manager. as 
specified in Section 2.6.4.3 of DisplayPort 1.4 Spec. The fractional 
value calculated times 64 should be programmed in this field. For 
example if the vc_payload_size calculated is 34.23, a value of 
0.23*64 = 15 (14.72 rounded to the nearest integer) should be 
’ programmed here. For over 64 MTPs controller transmits 

peeks RW OXDe AVERAGE_BYTES_PER_TU+1 timeslots with valid symbols for 
average_bytes_per_tu MTPs for this streams and for 64- 
average_bytes_per_tu MTPS AVERAGE_BYTES_PER_TU timeslots 
will have valid symbols. Here is an example for calculating the 
average_bytes_per_tu_frac in MST mode for the video format 
VIC-1 (640x480) RGB, 8bpc, at a frame rate of 60Hz. The Link is 
assumed to be HBR 4 lanes. Peak_stream_bandwidth = 
Pixel_clock_frequency*bytes_per_pixel = 25.175*3 = 75.52MBps 
Link Bandwidth = link_rate * 100 * number_of_lanes .= 2.7 * 
100 *4 = 1080MBps Average_bytes_per_tu_frac = 
frac((peak_stream_bandwidth/link_bandwidth)*64))*64 = 
frac(4.475) *64= 0.47*64 = 30.08 . Program the frac value 
rounded to the nearest integer which is 30. 


INIT_THRESHOLD 
This is the number of clock cycles the link should wait for the 
pixels to accumulate at the beginning of every video line before it 
starts transmitting. This threshold influences the link capability to 
maintain the avarge valid symbols per TU. For Non-DSC Mode: If 
the calculated average bytes per tu value is less than 6 then the 
threshold value should be programmed to 32. For RGB or 
YCbCr444 modes if the hblank is less than or equal to 80pixels, 
then a value of 12 should be used. For 4:2:0 mode if the hblank 
is less than 40, then a value of 3 should be used. For dual and 
quad pixel modes a value of 64 should be used. In all other cases 
the default value of 16 is sufficient. The link has a 32 bit data 
path and the 16 clocks is to wait for TU size clocks which is 16*4 
13:7 IRw loxor = 64 ( TU size) symbols. For DSC Mode: INIT_THRESHOLD = 

: pixel_push_rate * link_pixel_clock_ratio * slot_count where Pixel 
Push rate = (8/bpp)*lane_count. slot_count for sst 
=average_bytes_per_tu + FEC symbols inserted per lane(13 in 1- 
lane and 7 in 2/4lane if fec is enabled, O if fec is disabled) slot 
count is rounded to nearest multiples of 4(ceiling). If slot count 
calculated is greater than 64, then slot count is fixed to 64. 
slot_count for mst = (32/lane_count) + average_bytes_per_tu + 
FEC symbols inserted per lane(13 in 1-lane and 7 in 2/4lane if fec 
is enabled, O if fec is disabled). Slot count is rounded to nearest 
multiples of 4(ceiling). If slot count calculated is greater than 64, 
then slot count is fixed to 64. bpp = PPS.bits_per_pixel in simple 
modes and PPS.bits_per_pixel/2 in native modes 
link_pixel_clock_ratio = link clock frequency in Mhz/ pixel clock 
frequency in Mhz. 
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| Bit |Attr| Reset Value, 


Po C—C—“‘“‘C(*é@WDeeScription 
AVERAGE_BYTES_PER_TU 

This is the average number of valid bytes in a transfer Unit. 
Driver should program this register based on the video 
format being transmitted and the link rate and lane 
configuration being used. Section 2.2.1.4 of the DP 1.43 
spec give details on how this average symbol count should 
be calculated. In MST mode, this register is programmed 
with the calculated TS_INT as specified in Section 2.6.4.3 of 
DisplayPort 1.4 Spec. In MST mode, The driver programs 
the avarege_bytes_per_tu using the following equation. 

Rw loxi6 Average_bytes_per_tu= 
floor((Peak_stream_bandiwth/Link_bandwidth*64) Here is 
an example for calculating the Average_bytes_per_tu in MST 
mode for the video format VIC-1 (640x480) RGB, 8bpc, at a 
frame rate of 60Hz. The Link is assumed to be HBR 4 lanes. 
Peak_stream_bandwidth = 
Pixel_clock_frequency*bytes_per_pixel = 25.175*3 = 
75.52MBps Link Bandwidth = link_rate * 100 * 
number_of_lanes .= 2.7 * 100 *4 = 1080MBps 
Average_bytes_per_tu = 
floor((peak_stream_bandwidth/link_bandwidth)*64) = 
floor((75.52/1080)*64)) = floor(4.475) = 4. 


DPTX VIDEO MSA1 
Address: Operational Base + offset (0x0324 


| Bit_|Attr| Reset Value 


VSTART 
: Vertical start from the leading edge of Vsync, measured in line 
Sill RW: |Ox0022 count. This is the vstart value that is specified in the MSA.This is 
same as vsync width + Vertical back porch. 
HSTART 
; Horizontal active start from leading edge of Hsync, measured in 
BOO RY GxC020 pixel count. This is the hstart value that is specified in the MSA. 
This is same as hsync width + Horizontal back porch. 


DPTX_VIDEO MSA2 
Address: Operational Base + offset (0x0328) 


| Bit |Attr| Reset Value, 


Po eseription 
MISCO 
Bit 24: Synchronous mode of operation. Pixel source reference 
f clock and link reference clock are the same. 
obras RW: | OX00 1'bO: Asynchronous mode 
1'b1: Synchronous mode 
Bits 31:25: Colorimetry indicator field. 


MVID 
MVID value to be used in case of synchronous mode of operation 
: (pixel source reference clock and link reference clock are the 
eons HRN OXOOCOUS same). See section 2.2.3 of the DisplayPort 1.3 spec. This value 
goes in the MSA. If the clocks are asynchronous, controller 
internally calculates this value 


DPTX_VIDEO MSA3 
Address: Operational Base + offset (0x032C) 
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| Bit |Attr|ResetValue| SS Ci@eescription 


MISC1 
24-Interlaced Vertical Total Even 26:25 Stereo Video Attribute 
31:30-Pixel Encoding/colorimetry Format indicator field 
0x000000 


3 
NVID 
NVID value to be used in case of synchronous mode of operation 
23:0 IRW (pixel source reference clock and link reference clock are the 
: same). See section 2.2.3 of the DisplayPort 1.3 spec. This value 
goes in the MSA. If the clocks are asynchronous, controller 


internally calculates this value. 


DPTX VIDEO HBLANK_ INTERVAL 

Address: Operational Base + offset (0x0330 

| Bit |Attr[ResetValue| =< —“‘“;CSCC*éi scription 
[31:16[RO |0x0000_—sifreserved — —“‘“(“‘“(“(“(“(;O*w™COC*C*C‘*dC 


HBLANK_INTERVAL 
For MST mode the programmed value should be (Hblank/16 

15:0 |RW |0x0000 *average_bytes_per_tu*link_clk/pixel_clk. Link_clk and pixel_clk 
are in Mhz. The link clock is based on the internal 32 bit 
datapath. In SST mode, it should be hblank *link_clk/pixel_lk. 


DPTX AUD CONFIG1 
Address: Operational Base + offset (0x0400) 


31:30 


AUDIO_TIMESTAMP_VERSION_ 

Audio timestamp version number.This is used as HB3[7:2] of 
Audio Timestamp SDP. As per DP 1.3 Spec, this should be h'12. 
Some compliance testers still look for old values, and therefore 
added this register field. 

AUDIO_PACKET_ID 

Defines the first byte of the audio SDP and the audio time stamp 
SDP header. Used for associating the audio sdp to the timestamp 
with multiple audio streams. 

AUDIO_MUTE 

Controls the AudioMute_Flag in the VB-ID. 

1'b1: Sets the AudioMute_Flag in VB-ID 

1'bO: Clears the AudioMute_Flag in VB-ID. 

NUM_CHANNELS 

Number of audio channels 

1'bO: ichannel 

1'b1: 2channels 

others: 8channels. 

HBR_MODE_ENABLE 

Audio input is operating in HBR mode if set to '1'. When 
audio_if_select is 1 (S/PDIF), 768kHz x 2 Channels x 16 bits is 
delivered to controller. When '0' (12s) 192kHz x 8 x 16 bits in 8- 
channel is delivered to controller. 


N 
sO 
N 
aN 
re) 
= 
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| Bit |Attr| Reset Value, 


Po escription 
AUDIO_DATA_WIDTH 
Audio input data width audio_data_width4:0 Action 
5'b00000-5'b01111: Not used 
5'b10000: 16 bit data samples at input 
5'b10001: 17 bit data samples at input 
5'b10010: 18 bit data samples at input 
9:5 |RW |0x1i0 5'b10011: 19 bit data samples at input 
5'b10100: 20 bit data samples at input 
5'b10101: 21 bit data samples at input 
5'b10110: 22 bit data samples at input 
5'b10111: 23 bit data samples at input 
5'b11000: 24 bit data samples at input 
5'b11001-5'b11111: Not Used 


AUDIO_DATA_IN_EN 
Specifies which of the audio data inputs are active. Used to 
control I2sSPDIF input data. 
audio_data_in_enO and ispdfidataOi2sdata_iO enabled indicates 
channels12 is active 

4:1 |rw lo audio_data_in_en1, ispdfidata1, and i2sdata_i1 enabled indicates 

: x1 : 

channels3 and channels4 are active. 
audio_data_in_en2, ispdfidata2, and i2sdata_i2 enabled indicates 
channels5 and channels6 are active. 
audio_data_in_en3, ispdfidata3, and i2sdata_i3 enabled indicates 
that channels7 and channels8 are active. 
Value of 0 is invalid. 


AUDIO_INF_SELECT 
RW {0x0 1'bO: 12S is the selected audio input interface (Default). 
1'b1: SPDIF is the selected audio input interface. 


DPTX SDP VERTICAL CTRL 
Address: Operational Base + offset (0x0500) 


| Bit |Attr| Reset Value 


FIXED_PRIORITY_ARBITRATIO 
When this bit is set then the scheduler searches for the next SDP 
31 RW /|0x0 to transmit based on fixed priority, otherwise it uses Round-Robin 
arbitration. Fixed priority means that lower numbered register 
sets has higher priority than higher numbered register sets. 
DISABLE_EXT_SDP 
30 Rw lox0 When set the external SDP interface is disabled. No external 
SDPs are transmitted. This bit is applicable for both the vertical 
and horizontal blanking. 
reserved 


29:25|RO |0x00  __|reserved 


EN_128BYTES_SDP_1 
When set, register bank 1, 2, 3 and 4 are used to forma 

24 RW |0x0 128bytes SDP. The SW should program a single 4bytes header 
followed by 128bytes of data and set a single enable bit that 
corresponds to bank 1. 


23:20/RO |0OxO —_—si{reserved 


reserved 
EN_VERTICAL_SDP_N 
; When set, DPTX sends out SDP during the vertical intervals, using 
Pe, RW 1 Ox0 0000 the information provided in the SDP_REGISTER BANK[n*9-1: 
n*9] 
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| Bit |Attr| Reset Value, 


Po C—“‘CCC‘éMD @Secription 
EN_AUDIO_STREAM_SDP 

1 Rw lox0 When cleared, no Audio stream is sent during the vertical 
blanking period. When '1' audio stream is transmitted during 
vertical blanking period. 


EN_AUDIO_TIMESTAMP_SDP 

When set, DPTX sends out audio timestamp SDP once every 
video frame during the vertical blanking period. This SDP is 
always transmitted as the first SDP in the blanking period. 
Payload for the audio timestamp SDP and the header are 
internally generated by the controller. 


DPTX SDP HORIZONTAL CTRL 
Address: Operational Base + offset (0x0504) 


| Bit _|Attr| Reset Value 


FIXED_PRIORITY_ARBITRATION 

When this bit is set then the scheduler searches for the next SDP 
31 RW {0x0 to transmit based on fixed priority, otherwise it uses Round-Robin 

arbitration. Fixed priority means that lower numbered register 

sets has higher priority than higher numbered register sets. 

reserved 


30:20/RO |0x000 reserved 


EN_HORIZONTAL_SDP_N 
: When set, DPTX sends out SDP during the horizontal intervals, 

foie: Lo PXGROR? using the information provided in the SDP_REGISTER BANK[n*9- 
1: n*9] 
EN_AUDIO_STREAM_SDP 

1 Rw lox0 When cleared, no Audio stream is sent during horizontal blanking. 
When '1' audio stream is transmitted during horizontal blanking 
period. 


EN_AUDIO_TIMESTAMP_SDP 

When set, DPTX sends out audio timestamp SDP once every 
horizontal blanking. Payload for the audio timestamp SDP and the 
header are internally generated by the controller. 


DPTX_SDP_ STATUS REGISTER 
Address: Operational Base + offset (0x0508) 


 Bit_{attr| Reset Value|_____Description 
31:20/RO_|0x000_ [reserved 


SDP_N_TX_STATUS 

0x00000 Status indicating the transmission of corresponding Nth SDP. 
Set to 1 by the hardware in both Auto and Manual modes. 
Software writes a 1 to clear this bit. 


AUDIO_STREAM_SDP_STATUS 


Status indicating the transmission of an audio SDP. Set to 1 by 
the hardware in both Auto and Manual modes. Software writes a 
1 to clear this bit. 


0x0 


AUDIO_TIMESTAMP_SDP_STAT 

Status indicating the transmission of an audio timestamp SDP. 
Set to 1 by the hardware in both Auto and Manual modes. 
Software writes a 1 to clear this bit. 


DPTX SDP MANUAL CTRL 
Address: Operational Base + offset (0x050C) 


| Bit _|Attr| Reset Value 
31:20]RO_|0x000 
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| Bit |Attr|ResetValue| Ci@eescription 


MANUAL_MODE_SDP 
Setting this bit when the corresponding bit in the 
SDP_VERTICAL_CTRL/SDP_HORIZONTAL_CTRL registers causes 
the corresponding SDP to be transmitted once. After the 
transmission, both corresponding enable bits are reset. If the 
19:0 |RW |0x00000 transmission done during the Vertical or the Horizontal blanking 
period then the enable bit in both the SDP_VERTICAL_CTRL and 
SDP_HORIZONTAL_CTRL registers are reset. This provides the 
Software the ability to decide whether an SDP is transmitted once 
during the Vertical period, or Horizontal period or whichever 
comes first. 


DPTX SDP STATUS EN 
Address: Operational Base + offset (0x0510) 
| Bit [Attr/ResetValue| Ci ecription 
[31:20/RO_|0x000___—[reserved 
SDP_STATUS_EN 
19:2 |RW |0x00000 Setting this bit to 1 enables interrupt generation due to 
transmission of the corresponding SDP 


AUDIO_STREAM_SDP_STATUS 
1 RW |0x0 Setting this bit to 1 enables interrupt generation due to 
transmission of an audio SPD 
AUDIO_TIMESTAMP_SDP_STAT 
RW /|0x0 Setting this bit to 1 enables interrupt generation due to 
transmission of a audio timestamp SPD 


DPTX SDP REGISTER BANK 
Address: Operational Base + offset (0x0600) 


| Bit |Attr| Reset Value 


SDP_REGS 
The register bank is split to SDPs where each SDP is the size of 
nine 32bits registers. The first register contains the SDP header 
and the other eight the data payload. For example, if 

31:0 |RW |Ox00000000 |DPTX_NUM_SDP_REGISTER_BANKS is 10, then 90 32bits 
registers are defined. The register set [8:0] specifies s SDP which 
is transmitted if the corresponding bit in SDP_AUTOEN_CTRL is 
set, whether the corresponding bit located at [2]. The next SDP, 
registers[17:9] are enabled by bit [3] in SDP_AUTOEN_CTRL. 


DPTX PHYIF CTRL 
Address: Operational Base + offset (OxOA00 


=pil,.Atte Reset Value. Reset Value 


[31:29/RO |OxO —_—s{reserved 


EDP_PHY_RATE 
Support for the eDP rates. 
3'bO00: PHY rates as defined by bits 5:4 of this register 
(PHYRATE) are used. 
aad esl asic 3'b001: R216(2.16Gbps) 
3'b010: R243(2.43Gbps) 
3'b011: R324(3.24Gbps) 
3'b100: R432(4.32Gbps) 
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| Bit |Attr|ResetValue| Ci@eescription 


PHY_WIDTH 
This bit is used to configure the data width of the main link 
interface to the PHY. 

25 RW |0x0 1'bO: 20-bit interface 
1'b1: 40-bit interface 
The power-on reset value of this bit can be configured by 
parameter. 


24:21|RO_|OxO_ si reserved 


PHY_POWERDOWN 
PHY power-down control. The value written in this field 
controls the Powerdown on all the lanes. 
4’hO: Powered on 

20:17|RW |0x3 4’h2: Intermediate P2 power state for switching rates. 
4’h3: PHY is powered down phy_clk might stop 
4’hC: P4 Power state. PHY is powered down, reference 
clock can be stopped. 
Others: Reserved. 


SSC_DIS 
Disable SSC on the PHY. 


PHY_BUSY 

Status from the PHY per lane: 

Bit 12: Lane 0 

Bit 13: Lane 1 

Bit 14: Lane 2 

Bit 15: Lane 3 

This bit for each lane is set when a power state change or 

rate change is requested and cleared when the PHY sends a 

phy_laneX_phystatus pulse. This bit is also be set when 
15:12;RW |0x0 phy_reset is asserted and cleared when 

phy_laneX_phystatus drops to O after reset finishes. No 

changes to PHY_RATE or PHY_POWERDOWN are to occur 

when PHY_BUSY is high. PHY_BUSY only go high in 

response to PHY_RATE PHY_POWERDOWN or a reset. 

PHY_BUSY must go high if phy_laneX_phystatus is set. The 

time between when this signal asserts till deassertion is 

specific to PHY implementation. Software can implement a 

timeout that is appropriate to the PHY. Generally, this is 

100ms. 


XMIT_ENABLE 

Enable transmitter on the PHY per lane. If TPS_SEL is 0 then 

main link provides the data to be transmitted. If 

PHY_POWERDOWN is not 0 then the transmitter is not enabled on 
11:8 |RW {0x0 the PHY interface. 

Bit 8: Lane 0 

Bit 9: Lane 1 

Bit 10: Lane 2 

Bit 11: Lane 3 


PHY_LANES 

Number of lanes active: 
7:6 |RW /0x0 2'bOO: 1 Lane 

2'b01: 2 Lanes 

2'b10: 4 Lanes 
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| Bit [Attr|ResetValue| C(@Deescription 
PHYRATE 
Rate setting for the PHY. If the Synopsys Combo PHY is 
used, the software must first program PHY_POWERDOWN 
to 2 or 3 first and waiting for PHYBUSY to clear. Afterwards, 
rate can be changed along with PHY_POWERDOWN. 
2'b00: RBR 1.62 Gbs 
2'b01: HBR 2.7 Gbs 
2'b10: HBR2 5.4 Gbs 
2'b11: HBR3 8.1 Gbs 


TPS_SEL 
Selects the training pattern to be transmitted to the PHY: 


4’h0: No training pattern is transmitted. Main link data is 
transmitted instead. 

4’h1: TPS1, D10.2 

4"h2: TPS2 

4’h3: TPS3 

4’h4: TPS4, CP2520 Pattern 3 

4’'h5: Symbol Error Rate Measurement pattern 

4’h6: PRBS7 

4’'h7: Custom 80-bit pattern. CUSTOMPATO, CUSTOMPAT1, 
and CUSTOMPAT2 must be set to a valid pattern before 
this select is programmed 

4’h8: CP2520 Pattern 1 - As defined by PHY CTS 1.2b 
4’h9: CP2520 Pattern 2- - As defined b 


DPTX PHY TX EQ 
Address: Operational Base + offset (Ox0A04) 
[ResetValue|Ci@eescription 
LANE3_TX_POST_CUR2 
Lane 3 Pre-emphasis Post Cursor2 Level. Controls the 
phy_laneO_tx_post_cur21:0 output. 
2'b00: Level 0 
2'bO1: Level 1 
2'b10: Level 2 
LANE3_TX_VSWING 
Lane 3 Voltage Swing Level. Controls the 
phy_laneO_tx_vswing1:0 output. 
2'b00: Level 0 
2'b0O1: Level 1 
2'b10: Level 2 


2'b11: Level 3 


LANE3_TX_PREEMP 

Lane 3 Pre-emphasis Level. Directly controls the 
phy_laneO_tx_pre_emp1:0 output. 

2'b00: Level 0 

2'bO1: Level 1 

2'b10: Level 2 

2'b1i1: Level 3 

LANE2_TX_POST_CUR2 

Lane 2 Pre-emphasis Post Cursor2 Level. Controls the 
phy_laneO_tx_post_cur21:0 output. 

2'b00: Level 0 

2'bO1: Level 1 

2'b10: Level 2 
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| Bit |Attr|ResetValue| Ci eecription 


LANE2_TX_VSWING 

Lane 2 Voltage Swing Level. Controls the 

phy_laneO_tx_vswing1:0 output. 
15:14;/RW |0x0 2'b00: Level 0 

2'bO1: Level 1 

2'b10: Level 2 

2'b1i1: Level 3 

LANE2_TX_PREEMP 

Lane 2 Pre-emphasis Level. Directly controls the 

phy_laneO_tx_pre_emp1:0 output. 
13:12}/RW 2'b00: Level 0 

2'bO1: Level 1 

2'b10: Level 2 

2'b11: Level 3 

LANE1_TX_POST_CUR2 
11:10;/RW 


Lane 1 Pre-emphasis Post Cursor2 Level. Controls the 


phy_laneO_tx_post_cur21:0 output. 
RW 
RW 
RW 
RW 
W 


2'b00: Level 0 


2'b10: Level 1 
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2'b10: Level 2 

LANE1_TX_VSWING 

Lane 1 Voltage Swing Level. Controls the 
phy_laneO_tx_vswing1:0 output. 

2'bO00: Level 0 

2'bO1: Level 1 

2'b10: Level 2 

2'b11: Level 3 

LANE1_TX_PREEMP 

Lane 1 Pre-emphasis Level. Directly controls the 
phy_laneO_tx_pre_emp1:0 output. 
2'b00: Level 0 

2'bO1: Level 1 

2'b10: Level 2 

2'bi1: Level 3 


LANEO_TX_POST_CUR2 
0x0 


Lane O Pre-emphasis Post Cursor2 Level. Controls the 
phy_laneO_tx_post_cur21:0 output. 
2'b00: Level 0 
2'b10: Level 1 
2'b10: Level 2 
LANEO_TX_VSWING 
Lane 0 Voltage Swing Level. Controls the 
phy_laneO_tx_vswing1:0 output. 
2'b00: Level 0 
2'bO1: Level 1 
2'b10: Level 2 
2'b1i1: Level 3 
LANEO_TX_PREEMP 
Lane O Pre-emphasis Level. Directly controls the 
phy_laneO_tx_pre_emp1:0 output. 
: Level 0 
: Level 1 
: Level 2 
: Level 3 


RK3588 TRM-Part2 


DPTX CUSTOMPATO 
Address: Operational Base + offset (OxOA08 


| Bit |Attr|Reset Value] Ci eescription 
31:30|RO Oxo [reserved 


CUSTOM80B_0 

Lower 30-bits of the 80-bit pattern. This corresponds to 29:0 of 
29:0 |RW |Ox00000000 |the 80-bit pattern. 

Note: All 80-bits of CUSTOMPATO CUSTOMPAT1 and CUSTOMPAT2 

must be programmed. The symbol at 9:0 is transmitted first. 


DPTX_CUSTOMPAT1 

Address: Operational Base + offset (OxOAOC 

| Bit |Attr/ResetValue|  ——— “s—“*‘“‘W:Céi eScription =— “Cd 
[31:30/[RO_|OxO_——“iws[reserved et — —“‘“‘“(‘(‘(#(#(NSNNNNNNOCOCOC#C(OC(é‘ézC’ 


CUSTOM80B_1 

Next 30-bits of the 80-bit pattern. This corresponds to 59:30 of 
29:0 |RW |Ox00000000 |the 80-bit pattern. 

Note: All 80-bits of CUSTOMPATO CUSTOMPAT1 and CUSTOMPAT2 

must be programmed. 


DPTX CUSTOMPAT2 
Address: Operational Base + offset (Ox0A10 

| Bit |Attr[ResetValue|  ——s<s———“(;i‘“C;C™C*CiS scription 
[31:20[RO |Ox00O_——sireserved eC“ —“‘“‘(‘“(“(;:S#S*C*C*C“(“(‘“(“‘;#RN”CO~C*dz 


CUSTOM80B_2 

Highest 20-bits of the 80-bit pattern. This corresponds to 79:60 
19:0 |RW |0x00000 of the 80-bit pattern. 

Note: All 80-bits of CUSTOMPATO CUSTOMPAT1 and CUSTOMPAT2 

must be programmed. 


DPTX HBR2 COMPLIANCE SCRAMBLER RESET 
Address: Operational Base + offset (0x0A14) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|Oxo000 i freserved 


NUM_SR_ZEROS 

Number of scrambled 0 symbols to be output for every Enhanced 

Framing Scrambler Reset sequence SR-BF-BFSR when CP2520 
15:0 IRW loxoofc Pattern 1, 2, or 3 is transmitted. Count includes the reset 

sequence. Value less than four causes scrambled 0 symbols to be 

output with no scrambler reset 

sequence. Default value is required for PHY CTS is 16'd252 = SR 

sequence 4 + 248 zeros 


DPTX_PHYIF PWRDOWN_ CTRL 

Address: Operational Base + offset (0x0A18 

| Bit |Attr[ResetValue| ss ——“‘;‘“;C™SCC*éi scription 
[31:17[RO_ |0x0000_—sifreserved — — —“‘“‘(“‘(‘“(‘(C(;:*#S*™*™*™C‘~*dC 


16 Rw loxo PER_LANE_PWRDOWN_CTL_E 
Per lane power-down control enable 
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| Bit |Attr| Reset Value, 


POWER_DOWN_CTRL_LANE3 
PowerDown control for Lane-3. 
4’h0O: Powered on 
15:12|RW 4’h2: Intermediate P2 power state for switching rates. 
, 4’h3: PHY is powered down phy_clk might stop 
4’hC: P4 Power state. PHY is powered down, reference clock can 


be stopped. 
Others: Reserved 


POWER_DOWN_CTRL_LANE2 
PowerDown control for Lane-2. 
4’hO: Powered on 
11:8 IRW 4’h2: Intermediate P2 power state for switching rates. 
, 4’h3: PHY is powered down phy_clk might stop 
4’hC: P4 Power state. PHY is powered down, reference clock can 


be stopped. 

Others: Reserved 

POWER_DOWN_CTRL_LANE1 

PowerDown control for Lane-1. 

4’hO: Powered on 

4’h2: Intermediate P2 power state for switching rates. 

4’h3: PHY is powered down phy_clk might stop 

4’hC: P4 Power state. PHY is powered down, reference clock can 
be stopped. 

Others: Reserved 

POWER_DOWN_CTRL_LANEO 

PowerDown control for Lane-O. 

4’hO: Powered on 

4’h2: Intermediate P2 power state for switching rates. 

4’h3: PHY is powered down phy_clk might stop 

4’hC: P4 Power state. PHY is powered down, reference clock can 
be stopped. 

Others: Reserved 


DPTX AUX CMD 
Address: Operational Base + offset (OxOBO0) 


| Bit _|Attr| Reset Value 


AUX_CMD_TYPE 
AUX Channel Command: 
4'b1000: Native Write 
4'b1001: Native Read 
4'b0100: I2C MOT Write 
4'b0101: I2C MOT Read 
Seeo ewe, ONG 4'b0000: I2C Write 
4'b0001: I2C Read 
4'b0010: I2C Write Status update 
4'b0110: I2C MOT Write Status update 
All other values are reserved and triggers an interrupt, 
INTERRUPTS.AUX_CMD_INVALID 


AUX_ADDR 
27: 27:8 | Rw | 0x00000 AUX Address Address 


ae a reseived’ CCC‘C‘“ 


Rw lox0 I2C_ADDR_ONLY 
A value of '1' indicates an I2C over aux address only transfer. 
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| Bit |Attr|ResetValue| Ci@eescription 


AUX_LEN_REQ 


AUX Length Number of bytes to transmit. 0-15 indicating 
between 1 to 16 bytes of data. A value of '0' should be 
programmed for an I2C over aux address only 


DPTX AUX STATUS 

Address: Operational Base + offset (OxOB04 

| Bit [Attr|ResetValue| ss ——“‘“W#éiS scription — 
AUX_STATE 
Reflects the current state of the AUX state machine. Used for 
hardware debug only. 


AUX_REPLY_ERR_CODE 

27:25 0x0 Error code. Valid when sink aux reply error is detected. Used for 
hardware debug purpose only. 
SINK_DISCONNECT_WHILE_AC 

24 RW |0x0 The bit is set to 1 if the SINK disconnect was detected while 
active AUX transfer 

oe eae 
The number of valid bytes received as a reply from the SINK 


AUX_REPLY_ERR 

Rw oxo The bit is set to 1 if a reply error is detected. An error could be an 
illegal Manchester code, or if the source and sink are out of sync. 
The specific error code is in bits 27:25 of this register. 


AUX_TIMEOUT 

The bit is set to 1 if no reply is received within 400us after a 
request has been sent on the AUX channel. 
AUX_REPLY_RECEIVED 

If '1' then Indicates an active AUX transfer. When '0' indicates 
that an AUX_REPLY has been received and the AUX status/data 
registers are valid. 

Note: If the AUX transfer was not successful such that the AUX 
transfer timed out or an error detected then the Status & Data 
registers might not have valid values. 

AUX_M 

The second byte received from the Sink as a reply to an AUX 
transfer. This value is the number of bytes written. 


The first byte received from the Sink as a reply to an AUX 
transfer. The higher 4-bits are the actual reply: 

: AUX/I2C ACK 

: AUX NACK 

: AUX Defer 

: I2C NACK 

: I2C DEFER 


DPTX AUX DATAO 
Address: Operational Base + offset (Ox0B08) 


| Bit |Attr| Reset Value 


AUX_DATAO 
31:0 |RW |Ox00000000 |AUX Data - First 4 bytes. If only 1 byte is to be written in the 
transaction, then only 3:0 has valid data 


DPTX AUX DATA1 
Address: Operational Base + offset (OxOBOC) 
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Hea eRe 


SS —— DATA1 
ee eucaeais AUX Data Second 4 bytes 


DPTX_AUX_ DATA2 
Address: Operational Base + offset (0x0B10) 


| Bit [Attr/ResetValue| ss ——“—‘“—C*C‘~iScription = 
AUX_DATA2 
0x00000000 aux Data Third 4 bytes 


DPTX AUX DATA3 
Address: Operational Base + offset (Ox0B14 


| Bit |Attr/ResetValue| —Cieescription = 

[31:1 |RO_[0x00000000 |reserved 
AUX_DATA3 

frm foo [at ata Fourth 4 bytes 

DPTX PHYREG CMDADDR 

Address: Operational Base + offset (Ox0COO) 

| Bit_|Attr| Reset Value | 
PHY_READ 

1 RW {0x0 Initiate the read into the PHY register. This bit self-clears when 

the read completes and PHYREG_DATA contains valid read data. 
PHY_WRITE 

30 RW {0x0 Initiate the write into the PHY register. This bit self-clears when 
the write ee in the hardware. 


22.18/80 0x0000 reserved eee 


PHY_ADDRESS 
pases Address bus for the PHY register interface 


DPTX_PHYREG DATA 
Address: Operational Base + offset (Ox0C04) 


| Bit _|Attr| Reset Value, 


Po Ciescription 
PHY_DONE 

rw loxo Indicates that the data is ready to be read from the 
PHYREG_DATA register if a read was initiated or that a write was 
completed 


oleh 0x0000 


joxoooo py _DATA 
15: 15:0 | Rw | (0x0000 | Address bus for the PHY register interface 


DPTX TYPEC CTRL 
Address: Operational Base + offset (Ox0C08) 


| Bit |Attr[ResetValue| —C(eescription = 
[31:3 |RO_[0x00000000 |reserved 
TYPEC_INTERRUPT_STATUS 
This is the interrupt status pin for TYPE-C. On a type-C interrupt 
software reads this register to confirm a Type-C interrupt. Writing 


1 by the software clears the TYPE-C interrupt. 
TYPEC_DISABLE_STATUS 

This is a read only register bit which directly reflects the status of 
the primary input pin tca_disable_i. After receiving a TYPE_C 
interrupt, software reads this register bit to get the status of the 
tca_disable. 
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| Bit |Attr| Reset Value 
TYPEC_DISABLE_ACK 
This register bit controls the primary output pin 


tca_disable_ack_o. The value in this register is directly reflected 
on the output. Software sets or clears this bit based on the Type- 
C interrupt. 


DPTX GENERAL INTERRUPT 
Address: Operational Base + offset (OxODO0) 


| Bit |Attr/ResetValue| Ci eescription 
31 |RO_|OxO_ reserved 


DSC_EVENT 
An DSC event has occurred. Please read DSC register 

30 0x0 DSCINTSTAT to see the cause of the event. To reset the bit 
software need to clear the status at the source, in the 
DSCINTSTAT by writing to DSCINTSTAT register 
reserved 


29:27/RO [0x0 [reserved 
VIDEO_FIFO_OVERFLOW_STREAM3 
Indicates that the video lane steering FIFO for stream2 gets an 
overflow. The likely cause is that the bytes_per TU programmed 
in the VIDEO_CONFIGS.AVERAGE_BYTES_PER_TU is wrong or the 
lane/rate chosen for the video format is not correct for stream2. 
This bit is used for debug only 
AUDIO_FIFO_OVERFLOW_STREAM3 
Indicates that one or more of the audio sampler FIFOs are getting 
into overflow condition for stream3. This is an vindication that the 
audio samples are not getting drained out and is an indication 
that the bandwidth of the selected audio does not match with the 
video format being used for stream3. 
SDP_EVENT_STREAM3 
An event indicating the completion of transmission of an SDP for 
stream3. For details on the specific SDPs that got transmitted 


refer to SDP Status register for stream3. To reset the bit the SW 
needs to clear the status at the source, in the SDP status register 


VIDEO_FIFO_OVERFLOW_STREAM2 

Indicates that the video lane steering FIFO for stream2 gets an 
overflow. The likely cause is that the bytes_per TU programmed 
in the VIDEO_CONFIGS.AVERAGE_BYTES_PER_TU is wrong or the 
lane/rate chosen for the video format is not correct for stream2. 
This bit is used for debug onl 

AUDIO_FIFO_OVERFLOW_STREAM2 

Indicates that one or more of the audio sampler FIFOs are getting 
into overflow condition for stream2. This is an indication that the 
audio samples are not getting drained out and is an indication 
that the bandwidth of the selected audio does not match with the 
video format being used for stream2. 

SDP_EVENT_STREAM2 

An event indicating the completion of transmission of an SDP for 
stream2. For details on the specific SDPs that got transmitted 
refer to SDP Status register for stream2. To reset the bit the SW 
needs to clear the status at the source, in the SDP status register 
for stream2. 


47:15]RO_|OxO [reserved 
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| Bit |Attr| Reset Value | 
VIDEO_FIFO_OVERFLOW_STREAM1 
Indicates that the video lane steering FIFO for streami gets an 
overflow. The likely cause is that the bytes_per TU programmed 
in the VIDEO_CONFIGS.AVERAGE_BYTES_PER_TU is wrong or the 
lane/rate chosen for the video format is not correct for stream1. 
This bit is used for debug only 
AUDIO_FIFO_OVERFLOW_STREAM1 
Indicates that one or more of the audio sampler FIFOs are getting 
into overflow condition for stream1. This is an indication that the 
audio samples are not getting drained out and is an indication 
that the bandwidth of the selected audio does not match with the 
video format being used for stream1. 
SDP_EVENT_STREAM1 
An event indicating the completion of transmission of an SDP for 
stream1. For details on the specific SDPs that got transmitted 
refer to SDP Status register for stream1. To reset the bit the SW 
needs to clear the status at the source, in the SDP status register 
for stream1. 


TYPE_C_EVENT 
Indicates an event related to Type-C assit block. This could be an 
indication that the Type-C assit input pin tca_disable has 
changed. Read TYPE-C_CTRL register for more details.To reset 
this bit software need to clear the status in TYPEC_CTRL register 
by writing 1 to TYPEC_INTERRUPT_STATUS bit. 
VIDEO_FIFO_OVERFLOW_STREAMO 
Indicates that the video lane steering FIFO for streamO gets an 
overflow. The likely cause is that the bytes_per TU programmed 
in the VIDEO_CONFIG5.AVERAGE_BYTES_PER_TU is wrong or the 
lane/rate chosen for the video format is not correct for streamO. 
This bit is used for debug only 
AUDIO_FIFO_OVERFLOW_STREAMO 
Indicates that one or more of the audio sampler FIFOs are getting 
into overflow condition for stream0O. This is an indication that the 
audio samples are not getting drained out and is an indication 
that the bandwidth of the selected audio does not match with the 
video format being used for stream0O. 
SDP_EVENT_STREAMO 
An event indicating the completion of transmission of an SDP for 
streamO. For details on the specific SDPs that got transmitted 
refer to SDP Status register for streamO. To reset the bit the SW 
needs to clear the status at the source, in the SDP status register 
for streamO. 
AUX_CMD_INVALID 
After initiating an AUX request, this bit is set to 1, if the 
command or length was invalid. The AUX request is not sent out 
on the AUX Channel if this bit is set 
HDCP_EVENT 
An HDCP event has occurred. Please read HDCP register 

0x0 HDCPAPIINTSTAT to see the cause of the event. To reset 
the bit software needs to clear the status at the source, in the 
HDCPAPIINTSTAT by writing to HDCPAPIINTCLR register. 


W1 AUX_REPLY_EVENT 
1 C 0x0 After initiating an AUX request this bit is set to 1 after receiving a 
reply. 
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| Bit |Attr|ResetValue| Ci@eescription 


HPD_EVENT 

0x0 This bit indicates that an HPD event is captured in the HPD status 
register. To reset the bit the SW needs to clear the status at the 
source in the HPD status register. 


DPTX GENERAL INTERRUPT ENABLE 
Address: Operational Base + offset (OxOD04 


| Bit_[Attr| Reset Value 
31. [RO [OxO ~—sif[reserved eee 


DSC_EVENT_EN 
RW |0x0 Enable for DSC event. 
Pe to 1 to enable events related to DSC. 
29:27[RO_|OxO_——séifreserved tC“ —“‘“‘“(“(S®@S*C“C“‘(‘“‘(#;$‘#$;CYC.C#(#Cdz 
VIDEO_FIFO_OVERFLOW_EN_STREAM3 
RW |0x0 Enable for VIDEO_FIFO_OVERFLOW for stream3. 
Set 1 to mask this event. 
AUDIO_FIFO_OVERFLOW_EN_STREAM3 
25 RW 1|0x0 Enable for AUDIO_FIFO_OVERFLOW for stream23. 
Set 1 to enable this event. 
SDP_EVENT_EN_STREAM3 
24 RW |0x0 Global enable for SDP event for stream3. 
Set 1 to enable the SDP event. 
23:21/RO [0x0 [reserved 
VIDEO_FIFO_OVERFLOW_EN_STREAM2 
RW |0x0 Enable for VIDEO_FIFO_OVERFLOW for stream2. 
Set 1 to mask this event. 
AUDIO_FIFO_OVERFLOW_EN_STREAM2 
19 RW |0x0 Enable for AUDIO_FIFO_OVERFLOW for stream2. 
Set 1 to enable this event. 
SDP_EVENT_EN_STREAM2 
18 RW |0x0 Global enable for SDP event for stream2. 
Set 1 to enable the SDP event. 
[17:15|RO |0xO_—_—i[reserved 
VIDEO_FIFO_OVERFLOW_EN_STREAM1 
RW |0x0 Enable for VIDEO_FIFO_OVERFLOW for stream1. 
Set 1 to mask this event. 
AUDIO_FIFO_OVERFLOW_EN_STREAM1 
13 RW |0x0 Enable for AUDIO_FIFO_OVERFLOW for stream1. 
Set 1 to enable this event. 
SDP_EVENT_EN_STREAM1 
12 RW |0x0 Global enable for SDP event for stream1. 
Set 1 to enable the SDP event. 
reserved 


11:8 |RO_|0x0____—reserved 


TYPE_C_EVENT_EN 
RW |0x0 Enable for TYPE_C_EVENT 
Set to 1 to enable this event. 


VIDEO_FIFO_OVERFLOW_EN_STREAMO 

RW |0x0 Enable for VIDEO_FIFO_OVERFLOW for streamO. 
Set 1 to mask this event. 
AUDIO_FIFO_OVERFLOW_EN_STREAMO 

RW |0x0 Enable for AUDIO_FIFO_OVERFLOW for stream0. 
Set 1 to enable this event. 

| SDP_EVENT_EN_STREAMO 
0x0 Global enable for SDP event for streamO. 

Set 1 to enable the SDP event. 
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| Bit |Attr| Reset Value, 


pw foo AUX_CMD_INVALID_EN 

3 RW |0x0 Enable for AUX_CMD_INVALID. 

Set to 1 to enable this event. 
HDCP_EVENT_EN 

2 RW |0x0 Enable for HDCP event. 
Set to 1 to enable events related to HDCP. 


AUX_REPLY_EVENT_EN 
1 RW |0x0O Enable for 
Set to 1 to enable this event. 
HPD_EVENT_EN 
RW |0x0 Enable for HPD_EVENT. 
Set to 1 to enable this event. 


DPTX HPD STATUS 
Address: Operational Base + offset (OxOD08) 


| Bit |Attr|/ResetValue| Ci eescription 
31:13|RO_|0x00000 


HPD_TIMER 

This field is the raw HPD timer value. Resets to 0 whenever HPD 
12 0x0 toggles and starts counting afterwards. If no other event occurs 

this timer increments until a plug/unplug event is detected. The 


unit of measure is in microseconds. This value is used for 
debugging. 


HPD_STATE 

The HPD state machine state. Used for debug but SW can also 

use the info to determine the status after receiving an interrupt. 
11:9 0x0 


SOURCE_STATE_IDLE= 3'dO Sink is not connected 
SOURCE_STATE_UNPLUG= 3'd1 HPD gets deasserted after being 
in the plugged state. In this state for 2mSec. 
SOURCE_STATE_HPD_TIMEOUT= 3'd4 The HPD is deasserted for 
more than 2mSec but less than 100mSec 

SOURCE _STATE_PLUG = 3'd7 HPD is high, the Sink is connected 
HPD_STATUS 


0x0 Current status of the HPD input. This value must be qualified with 
the HPD_TIMER. 
7:4 [RO |oxo. reserved 
HPD_UNPLUG_ERR 
Unplug detected. This bit is set to 1 after the HPD is deasserted 
for less than 250uSec. 


HPD_HOT_UNPLUG 

Unplug detected. This bit is set to 1 after the HPD is deasserted 
for at least 2mSec. 

HPD_HOT_PLUG 

Hot plug detected. This bit is asserted after the sink is plugged 
and asserts HPD for at least 100mSec. It is also asserted If the 
sink was plugged then deasserts HPD for more than 2mSec but 
less than 100mSec. In this case this bit is set as soon as HPD is 
asserted by the sink. No debounce time is implemented. 
HPD_IRQ 

IRQ from the HPD. This bit is set to 1 after a low pulse on HPD 
has been detected between 0.25-2.0 ms 


DPTX HPD INTERRUPT ENABLE 
Address: Operational Base + offset (OxODOC) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:4 |RO_|0x0000000 


HPD_UNPLUG_ERR_EN 
RW /|0x0 Enable for HPD_UNPLUG_ERR. Setting to 1 enables this event to 
assert the interrupt output. 


HPD_UNPLUG_EN 
2 RW /|0x0 Enable for HPD_UNPLUG. Setting to 1 enables this event to assert 
the interrupt output. 


HPD_PLUG_EN 
RW |0x0 Enable for HPD_PLUG. Setting to 1 enables this event to assert 
the interrupt output. 
HPD_IRQ_EN 
0x0 Enable for IRQ_HPD. Setting to 1 enables this event to assert the 
interrupt output. 


DPTX HDCPCFG 
Address: Operational Base + offset (OxOE00 
Reset Value 

DPCD12PLUS 
DPCD revision of Sink is 1.2 or higher. Updated by software after 
reading the DPCD revision 
CP_IRQ 
CP_IRQ indication to HDCP controller. Software sets this bit on 
CP_IRQ interrupt 


0x0 BYPENCRYPTION 
Bypasses all the data encryption stages. 


HDCP_LOCK 

Lock the HDCP bypass and encryption disable mechanisms: 

1b0: The default 1b0 value enables you to bypass HDCP through 
bit 5 by encryption of the HDCPCFG register or to disable the 
encryption through bit 3 encryption disable of HDCPCFG register. 
1b1: You can still write to the bit by encryption of HDCPCFG or 
encryption disable bit of HDCPCFG but you cannot enable the 
bypass or disable encryption. Once you set the value to 1b1 you 
can change the value back to 1b0 only by issuing a master reset 
to the DPTX. 


pie po GE aioranemetain 
Disable encryption without losing authentication 

ENABLE_HDCP_13 

2 RW {0x0 1'bO: Default HDCP 2.2 is enabled 
1'b1: HDCP 1.3 is enabled 
ENABLE_HDCP 

1 Rw lox0 Enable HDCP functionality. This signal is tied to I_px_gpio_in[0] 
of HDCP2.2 Controller clears this bit under the following condition 
Re-authentication request from the sink. 
reserved 


jo JRO _|oxo_____—ireserved 


DPTX HDCPOBS 
Address: Operational Base + offset (OxOE04 


| Bit_|Attr| Reset Value 


HDCP22_RE_AUTHENTICATION_REQ 


Indicates that the Sink has requested a re-authentication. 
Cleared when software writes a 1 to this bit. 
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| Bit |Attr| Reset Value, 


wi CES AU ETAT oes: ___——_ 
Set to 1 when by the hardware when the authentication is failed. 
Cleared when software writes a 1. 


Ww HDCP22_AUTHENTICATION_SUCCESS 
0x0 Set to 1 when by the hardware when the authentication is 
succeeded. Cleared when software writes a 1. 


HDCP22_ CAPABLE_SINK 
1'b1: HDCP 22 sink 
28 0x0 1'bO: Sink not HDCP22 capable. 
If enable_hdcp_13 is set and this bit is already set then controller 
clears it. Re-authentication request also clears this bit. 


Wi HDCP22_SINK_CAP_CHECK_C 
27 C 0x0 Sets when the capability check is complete. Cleared when 
software writes a 1 to this bit. 


HDCP22_STATE 
Status of HDCP operation 
; 3'BOO1: Initializing 
2072 Ox 3'BO10: Authenticating 
3'BO11: Authenticated 
3'B100: not Authenticated 


W1 HDCP22_BOOTED 
23 C 0x0 Status indicting the HDCP22 has booted. Cleared when software 
writes a 1 to this bit. 


HDCP13_BSTATUS 
22:19 0x0 Status indicting the HDCP22 has booted. Cleared when software 
writes a 1 to this bit. 
Register read from attached sink device: Bcap bit 1 
Ce 1 a near 
Register read from attached sink device: Bcap bit 0 


STATEE 
16:14 0x0 Observability register informs in which state the cipher machine 

is on. 
STATEOEG 

13:11 0x0 aac register informs in which state the DPES machine is 
ST 

10:8 0x0 Observability register informs in which state the revocation 
machine is on. 


STATEA 

Observability register informs in which state the authentication 
machine is on. 

SUBSTATEA 

Observability register informs in which sub-state the 
authentication is on 

HDCPENGAGED 

Informs that the current DP link has the HDCP protocol fully 
engaged. 


DPTX HDCPAPIINTCLR 
Address: Operational Base + offset (OxOE08) 


| Bit |Attr/ResetValue| Ci eescription 
[31:9 [RO_|0x000000 
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| Bit |Attr| Reset Value, 


Po C—“‘(C‘éD @Secription 
HDCP22_GPIOINT 
WO |0x0 Clears the interruption related to HDCP22 GPIO output status 
change. 
HDCP_ENGAGED 
7 WO |0x0 Clears the interruption related to HDCP authentication process 
successful. 
WO |0x0 Clears the interruption related to HDCP authentication process 
failed. 
KSVSHA1CALCDONEINT 
5 WO |0x0 Clears the interruption related to SHA1 verification has been 
done. 


AUXRESPNACK7TIMES 

4 WO |0x0 Clears the interrupt related to aux transfer NAK response for 7 
times. 
Clears the interrupt related to aux transfer response timeout. 
AUXRESPDEFER7TIMES 

2 WO |0x0 Clears the interrupt related to aux transfer defer response for 7 
times. 

i [RO [oxo sireserved 


KSVACCESSINT 
WO |0x0 Clears the interrupt related to KSV memory access grant for 
Read-Write access. 


DPTX HDCPAPIINTSTAT 
Address: Operational Base + offset (OxOEOC) 


| Bit |Attr/ResetValue| Ci eescription 
[31:9 |RO_|0x000000 


ro oo testa noon cnooumuasta 
Notifies a change in HDCP22 GPIO Output status. 
Notifies that the HDCP authentication process was successful. 
fo po ate cr steer eo 
Notifies that the HDCP authentication process was failed. 


KSVSHA1CALCDONEINT 
5 0x0 Notifies that the HDCP13TCTRL controller SHA1 verification has 
been done. The status ready to be read. 


AUXRESPNACK7TIMES 

4 0x0 Notifies that the aux transfer initiated by HDCP13TCTRL 

received nack response continuously for 7 times. 

AUXRESPTIMEOUT 

3 0x0 Notifies that the aux transfer initiated by HDCP13TCTRL did not 
receive a response and timeout. 
AUXRESPDEFER7TIMES 

2 0x0 Notifies that the aux transfer initiated by HDCP13TCTRL received 
defer response continuously for 7 times 

11 [RO [oxo |reserved 


KSVACCESSINT 
0x0 Notifies that the KSV memory access has been guaranteed for 
Read-Write access. 


DPTX_HDCPAPIINTMSK 
Address: Operational Base + offset (Ox0E10) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:9 |RO_|0x000000 


HDCP22_GPIOINT 
RW /|0x0 Masks the interruption related to HDCP22 GPIO output status 
change. 
HDCP_ENGAGED 
7 RW {0x0 Masks the interruption related to HDCP authentication process 
successful. 
HDCP_FAILED 
RW {0x0 Masks the interruption related to HDCP authentication process 
failed. 
KSVSHA1CALCDONEINT 
5 RW {0x0 Masks the interruption related to SHA1 verification has been 
done. 


AUXRESPNACK7TIMES 

4 RW /|0x0 Masks the interrupt related to aux transfer nack response for 7 
times. 
AUXRESPTIMEOUT 

3 RW {0x0 Masks the interrupt related to aux transfer defer response for 7 
times. 
AUXRESPDEFER7TIMES 

RW {0x0 Masks the interrupt related to aux transfer defer response for 7 

times. 
reserved 


a |RO_|0x0_ [reserved 


KSVACCESSINT 
RW |0x0 Masks the interrupt related to KSV memory access grant for 
Read-Write access. 


DPTX HDCPKSVMEMCTRL 
Address: Operational Base + offset (Ox0E18 


| Bit |Attr|ResetValue|  —s—s/s————C—C‘i scription = 
31:5 |RO_|0x0000000 


KSVSHA1STATUS 

Notification whether the KSV list message digest is correct from 
4 RW |0x0 the controller: 

1b1: if digest message verification failed 

1b0: if = message verification succeeded. 


aac reserved 


po oo its tate av nano acer 
Notification that the KSV memory access has been guaranteed. 
KSVMEMREQUEST 
RW |0x0 Request access to the KSV memory; must be de-asserted after 
the access is completed by the system. 


DPTX HDCP REVOC RAM i 
Address: Operational Base + offset (Ox0E20) 


| Bit _|Attr| Reset Value 


REVOC_RAM_BYTE3 
31:24|/RW |Oxff Byte 3 of HDCP revocation ram dword If memory access has not 
been granted (see register a_ksvmemctrl) the value read is 8hff 


REVOC_RAM_BYTE2 

23:16|/RW |Oxff Byte 2 of HDCP revocation ram dword If memory access has not 
been granted (see register a_ksvmemctrl) the value read is 8hff 
REVOC_RAM_BYTE1 

15:8 |RW |Oxff Byte 1 of HDCP revocation ram dword If memory access has not 
been granted (see register a_ksvmemctrl) the value read is 8hff 
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| Bit |Attr| Reset Value, 


Po Céiescription 
REVOC_RAM_BYTEO 

7:0 |RW_ |Oxff Byte 0 of HDCP revocation ram dword If memory access has not 
been granted (see register a_ksvmemctrl) the value read is 8hff 


DPTX HDCPREG BKSVO 
Address: Operational Base + offset (0x3600 


| Bit [Attr/ResetValue| CiéDeescription 
. HDCPREG_BKSVO 
31:0 |Ro | pene Contains the value of BKSV[31:0]. 


DPTX HDCPREG BKSV1 
Address: Operational Base + offset (0x3604) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 |RO_|0x000000 


7:0 0x00 HDCPREG_BKSV1 
: Contains the value of BKSV[39:32]. 


DPTX HDCPREG ANCONF 
Address: Operational Base + offset (0x3608 


OANBYPASS 

1'b1: The value of AN used in the HDCP engine comes from the 
hdcpreg_anO to hdcpreg_an7 registers. 

1'bO: The value of AN used in the HDCP engine comes from the 
random number input. 


DPTX HDCPREG ANO 
Address: Operational Base + offset (0x360C 


DPTX _HDCPREG AN1 
Address: Operational Base + offset (0x3610) 


| Bit |Attr| Reset Value, 
: HDCPREG_AN1 
a ero Contains the value of AN[63:32] 


DPTX_HDCPREG RMLCTL 


ODPK_DECRYPT_ENABLE 
When set 1b1 this bit activates the decryption of the Device 
Private keys. 


DPTX_HDCPREG RMLSTS 
Address: Operational Base + offset (0x3618) 
[ResetValue[  ——“‘Ci Scriptom — 


0x0 IDPK_WR_OK_STS 
When high 1b1 it indicates that a DPK write is allowed. 
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| Bit |Attr| Reset Value, 


Po CC‘éiescription 
IDPK_DATA_INDEX 

5:0 0x00 Current Device Private Key being written plus one. Position 0 is 
occupied by the AKSV. 


DPTX_HDCPREG SEED 

Address: Operational Base + offset (0x361C 

| Bit |Attr|ResetValue|  —— s——“‘;‘“S:Céi eScription=— (“Cd 
31:16|RO [0x0000_—sifreserved ——s—“‘“‘“CS*S*S*~*~*~™~SCSCSCSCS 


15:0 wo |oxoo00 HDCPREG_SEED 
Decryption seed value 


DPTX_HDCPREG DPKO 
Address: Operational Base + offset (0x3620) 


| Bit |Attr| Reset Value, 


Po eseription 
DPK_DATA 
: Encrypted DPK value. dpk[31:0] When this byte is written, a 
eae VO" PxODodn0e0 strobe signal is generated that triggers the decryption and/or 
storage of the DPK word on the DPK internal RAM memory. 


DPTX HDCPREG DPK1 

Address: Operational Base + offset (0x3624) 

Bit |Attr| Reset Value|______________Descelptlon _| 
31:24[RO_ |ox0O. reserved 


DPK_DATA 
ae wo |oxooo000 encrypted DPK value. dpk[55:32] 


DPTX_HDCP22GPIOSTS 

Address: Operational Base + offset (0x3628 

bit {Attr| Reset Value/_________Description _| 
[31:20/[RO_|0x000_——sireserved ——‘“‘“(‘(‘“‘“(“(‘;C*SCidC 


HDCP22GPIOOUTSTS 
eae Ox00000 HDCP22 GPIO OUT Status 
DPTX_HDCP22GPIOCHNGSTS 
Address: Operational Base + offset (0x362C) 


| Bit [Attr|ResetValue| ss —“‘;CC*éiS scription — Cd 
131:20|RO |[0x000 reserved 


HDCP22GPIOOUTCHNGSTS 
19:0 0x00000 HDCP22 GPIO OUT change status. If set indicates a change in 


HDCP22 GPIO output status. Write 1 to clear it 


DPTX_HDCPREG DPK_CRC 
Address: Operational Base + offset (0x3630) 


| Bit |Attr|/ResetValue| Ci eescription 


DPK_CRC 

CRC32 value calculated over encrypted DPK. Application can read 
31:0 0x00000000 |this value, compare it against the CRC calculated in application to 

confirm that the DPK write to controller was successful without 

any errors. 


9.5 Interface Description 
9.6 Application Notes 
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9.6.1 Programming Flow After POR 
The driver performs the following steps after power-on reset: 
9.6.1.1 Assert PHY Reset 
1. Set the PHY soft reset by setting the SOFT_RESET_CTRL[1] register. 
2. Refer the PHY document to know if anything else need to be reset at this time. 
3. Wait for 5us to make sure that the soft reset takes effect and then clear the PHY soft 
reset bit by writing a 0 to this bit. 
4. Wait for the PHYIF_CTRL.PHY_BUSY register to be 0. 
5. Ensure that GENERAL_INTERRUPT_ENABLE.HPD_EVENT are cleared. 
9.6.1.2 Wait for HPD (Hot Plug Detect) interrupt 
Interrupt is asserted and when driver reads the GENERAL_INTERRUPT register, finds 
HPD_EVENT bit set. This interrupt is generated when the Sink is disconnected and with an 
HPD transition from 0 to 1 and has stayed at 1 for greater than 0.25ms. This section 
indicates how the software should handle the interrupt. 
1. Software receives an interrupt and reads the GENERAL_INTERRUPT register. 
GENERAL_INTERRUPTS.HPD_EVENT is set. It should also see that 
HPD_STATUS.HPD_STATUS 
is 1. 
2. The software should set PHYIF_CTRL.PHY_LANEX_POWERDOWN to 0 to power on the PHY 
for all enabled lanes. 
3. Software clears the interrupt by writing 1 to GENERAL_INTERRUPTS.HPD_EVENT 
9.6.1.3 Read Hardware Parameter 
Read the DPTX_CONFIG_REG1, DPTX_CONFIG_REG2, DPTX_CONFIG_REG3 register to get 
the DPTX configuration parameters. 
9.6.1.4 Read Edid of the Sink 
EDID reads are done using I2C over AUX transactions. See I2C AUX Channel Read/Write for 
details about initiating I2C over AUX read. 
9.6.1.5 Read Sink DPCD registers 
Read the sink DPCD register to get at least the following sink information. DPCD registers 
are read using Native AUX transactions. See NATIVE AUX Channel Read/Write for details 
about using the Aux channel to read the DPCD. 
@ Read Sink Rceiver Capability (DPCD address 000000 - OOOFF) 
This gives the sink supported link rate, lane count, enhance_frame_cap, 
extended_receiver_capability_present, and so on. 
@ Read Sink Extended Reciver Capability ( DPCD address 02200 - 022FF) 
Extended Receiver capability is read only if the sink supports it. Link rate, lane count, 
enhance_frame_cap. 
9.6.1.6 Program Sink DPCD Link Configuration registers 
Link configuration registers are programmed based on the Sink setting read during Step-5, 
and the Video format being transmitted. It also depends on the source configs (Step-3). 
9.6.1.7 Initiate link training 
@ Disable the fast link training if enabled. Fast link training is enabled by default. 
@ Follow the steps specified in “Full Link Bringup Sequence,’for initiating link training. 
9.6.1.8 Configure Video mode 
After reading and having parsed the EDID data (step 4), program the controller with the 
video 
timings based on the video mode the sink supports and the trained link is able to support. 
In the single stream (SST) mode, use only stream-O, and program only the corresponding 
registers. If there is no video stream to transmit, then this setup is not required. Set 
VSAMPLE_CTRL.video_stream_enable bit to 0 forces the controller to send IDLE patterns. 
Follow these steps for every active stream: 
1. Program the VSAMPLE_CTRL.video_mapping bit to set the video_mapping input mode 

(RGB/YCbCr), based on what is supported by the sink. 
2. Program the video timing information 

a. Set the Hsync/vsync polarity by programming VINPUT_POLARITY_CTRL 

register. 
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b. Program the VIDEO_CONFIG1 register by specifying the following 
M@ R_v_blank_in_osc —- Fractional vblank. 
m@ I_P - Interlaced/Progressive 
@ Hblank — Horizontal blanking period in pixels. 
M Hactive - Horizontal active video period in pixels. 
c. Program the VIDEO_CONFIG2 register by specifying the following 
M@ Vactive - Vertical active video period in terms of pixels. 
@ Vblank — Vertical blanking period in terms of vertical blanking lines. 
d. Program the VIDEO_CONFIG3 register by specifying the following 
@ H_front_porch - The horizontal front porch in terms of pixels. 
@ H_sync_width - hsync active pulse width in terms of pixels. 
e. Program the VIDEO_CONFIG4 register by specifying the following 
M@ \V_front_porch - The vertical front porch in terms of number of lines. 
@ \V_sync_width - vsync active pulse width in terms of number of lines. 
f. Program the VIDEO_CONFIGS register by specifying the following 
Specify the Average number of symbols per TU, and average bytes per TU fractional 
values. Driver should program this register field based on the video format being 
transmitted and the link rate and lane configuration being used. Section 2.2.1.4 of 
the DP 1.4 spec gives details about how this average symbol count should be 
calculated. 
3. Program the core for Main Stream Attribute parameters 
a. Program the Stream_N.VIDEO_MSA1 register with the following values 
@ Hstart - Horizontal active start from the leading edge of hsync. 
@ Vstart - Vertical active start from the leading edge of vsync. 

b. Program the Stream_N.VIDEO_MSA2 register with the following values 
@ Mvid - MVID value to be transmitted in the synchronous mode of operation. 
m@ MISCO - Specifies synchronous/asynchronous mode of operation and other 
colormetry values to be transmitted in the MSA. 

c. Program the Stream_N.VIDEO_MSA3 register with the following values 
M@ Nvid - MVID value to be transmitted in the synchronous mode of operation. 
@ MISC1 - Specifies synchronous/asynchronous mode of operation and other 
colormetry values to be transmitted in the MSA. 

9.6.1.9 Configure Audio mode 

From step 4, the audio configuration of the Sink are read and the controller is configured to 

set up the audio mode accordingly by the following steps. 
@ Program the AUDIO_CONFIG1 register specifying the audio configuration controls 
™ audio_inf_select - Select the primary Audio interface option, I2S or SPDIF. 
™ audio_data_in_en - Specify which of the data input pins are active. For example for 
the i2s interface if all 8 channels are supported then all 4 data inputs must be 
enabled by writing h’F to this field. 

m™ Audio_data_width - Specify the audio sample data width (16 to 24 bits). 

m hbr_mode_enable - Specify if High Bit Rate audio is to be enabled or not 

@ Enable transmission of Audio Stream SDP by setting the 
SDP_VERTICAL_CTRL/SDP_HORIZONTAL_CTRL register bits 1 and 0. From this time, the 
audio sampler is enabled and the audio samples presented at the I2S/SPDIF inputs are 
sampled in to the audio FIFOs. Before the audio stream is enabled, the I2S or SPDIF 
data could be active. But these samples are not transmitted on the main link by the 
controller. 

9.6.1.10 Configure SDPs (Secondary Data Packets) 

@ Program the SDP_REGISTER_BANK registers with the header and payload of the SPD 
that are required to be transmitted. 

@ Program the SDP_VERTICAL_CTRL and SDP_HORIZONTAL_CTRL registers to indicate 
when the specific SDP register set need to be transmitted. Also specify the priority by 
using Bit 31 of these registers. 

@ If Manual control is required, then program the SDP_MANUAL_CTRL register. 
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9.6.1.11 Configure HDCP2.2 


The following steps must be followed for configuring the HDCP. 


di, 


2. 
3: 


4, 


o: 


6. 


Program the Synopsys HDCP2.2 controller for the HDCP2.2 initialization. Check the 
Synopsys HDCP2.2 controller for details. 

After booting the HDCP2.2 controller, Enable HDCP by setting the HDCPCFG[1] register. 
Wait for HDCP22 GPIO status change interrupt and check HDCP sink capability by 
checking the HDCPOBS[28:27] bits. 

If the sink is not HDCP2.2, go to Step12. If the sink is HDCP2.2 then Call the 
HL_tx_authenticate() function in the HDCP2.2 library to start the authentication process. 
Wait for HDCP interrupt and check the authentication status by reading the HDCPOBS 
register bits 29 and 30. 

If the authentication is successful, then mainstream are encrypted after this. If 
authentication is not successful, then it is up to the driver to take the next action. 


9.6.1.12 Configure HDCP1.3 


Configure device private keys when DPTX_HDCP_DPK_ROMLESS configuration 

parameter is set to true.ie Go to step 13 and return 

Set HDCPCFG. DPCD12PLUS to 1 if the DPCD revision is 1.2 or higher 

Write the revocation list to memory.ie Go to step 14 and return 

Write HDCP_CONFIG [2] to enable HDCP1.3 functionality. 

Wait for HDCP interrupt indicating authentication success/failure 
(HDCPAPIINTSTAT.HDCPENGAGED) 

If authentication is successful, mainstream is encrypted after this. If authentication is not 
successful, then it is up to the driver to take the next action. 


9.6.1.13 Configure Device private keys 


15: 


Disable decryption logic HDCPREG_RMLCTL.ODPK_DECRYPT_ENABLE=0 
Poll for HDCPREG_RMLSTS. IDPK_WR_OK_STS=1 

Write unencrypted AKSV[39:32] in HDCPREG_DPK1 

Write unencrypted AKSV[31:0] in HDCPREG_DPKO 

Poll for HDCPREG_RMLSTS. IDPK_WR_OK_STS=1 and HDCPREG_RMLSTS. 
IDPK_DATA_INDEX=1 

Enable decryption logic HDCPREG_RMLCTL.ODPK_DECRYPT_ENABLE=1 
Write encryption seed ENC_KEY[15:0] in HDCPREG_SEED 

Set DPK index value = 1 

Write DPK[DPK Index value][55:32] to HDCPREG_DPK1 


.Write DPK[DPK Index value][31:0] to HDCPREG_DPKO 
.Poll for HDCPREG_RMLSTS. IDPK_WR_OK_STS=1 and HDCPREG_RMLSTS. 


IDPK_DATA_INDEX= (DPK Index value+1) 


.Increment DPK Index value by 1 
.Repeat step h to step m till DPK index value reaches 40 
.Read CRC32 value calculated by controller over unencrypted DPKs in 


HDCPREG_DPK_CRC register 
Compare the CRC from controller with the original CRC to check for DPK programming 
result. 


9.6.1.14 Program Revocation list 

Revocation list is stored in a 8-bit data width SPRAM, though the memory data width is 8- 
bis, it can only be accessed through 32-bit register read writes so the 8-bit values need to 
accumulated and written as 32-bit values, do read modify writes if the address does not 
start at a dword boundary. 

Following steps illustrate how it is done. 


1. 


pel? 


Read HDCP_REVOC_LIST[0]|HDCP_REVOC_SIZE[0:1]|HDCP_VH[19] values by doing a 
32-bit register read to address 0x10B8. Keep HDCP_VH[19] unmodified, update 
HDCP_REVOC_LIST[0]|HDCP_REVOC_SIZE[0:1] and write back the values to the same 
32-bit register 

Set revocation list loop count to 0 

Write HDCP_REVOC_LIST[2+revocation list loop count: 5+revocation list loop count] by 
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doing a 32-bit register write to address 0x10BC+(revocaltion list loop count*4) 

4. Increment revocation list loop count 

5. If (revocation list loop count *4+2) is greater than HDCP_REVOC_SIZE repeat steps step 
b through step e, else exit 

9.6.2 Programming Flow After Re-Authentication Request/Link Integrity 

Failure from Sink Application 

The re-authentication/Link Integrity Failure condition is detected by the driver under the 

following condition. 

@ HPD Interrupt is generated. After an interrupt is received, read the INTERRUPTS and see 
if HPD_EVENT is set. Then check that HPD_STATUS is 1. Clear the HPD_STATUS 

@ Read the DPCD register and check DPCD.CP_IRQ bit to be set. Write 1 to DPCD.CP_IRQ 
register field to clear the interrupt. If CP_IRQ is set proceed to next step 

@ Set the HDCPCFG.CPIRQ bit and clear it after 10 clock cycles. 

Controller internally reads Bstatus and checks for Link Integrity failure or re-authentication 

request and initiates authentication if any of the bits are set. Controller stops encryption at 

the next CPSR boundary. 

9.6.3 Programming Flow After a Hot Unplug Event 

This interrupt is generated when the Sink is connected and HPD transition from 1 to 0 

staying at O for greater than 2 ms. This section indicates how the software handles the 

interrupt. 

1. Software receives an interrupt and reads the GENERAL_INTERRUPT register. 

GENERAL_INTERRUPT.HPD_EVENT is set. It should also see that HPD_STATUS.HPD_STATUS 

is 0. 

2. The software clears PHYIF_CTRL.XMIT_ENABLE on all lanes to turn off the transmitter. 

Optionally, PHYIF_CTRL.PHY_LANEX_POWERDOWN can be set to 3 for all enabled lanes to 

save power. 

3. Software clears the interrupt by writing 1 to GENERAL_INTERRUPT.HPD_EVENT. 

9.6.4 Programming Flow After a Hot Unplug Event 

Follow these steps for Hot plug event after an unplug event: 

@ Program HDCP soft reset and release it (SOFT_RESET_CTRL.HDCP_MODULE_RESET=1). 
This step is needed as the HDCP controller is unaware of the unplug event and needs to 
be reset. 

@ If audio is enabled, then it should be disabled along with the audio timestamp SDPs by 
clearing bits 0 and 1 of SDP_VERTICAL_CTRL and SDP_HORIZONTAL_CTRL registers. In 
addition, the audio sampler should be reset by writing to SOFT_RESET_CTRL. 
AUDIO_SAMPLER_RESET. 

@ Follow steps 4 to steps 7. This includes the EDID and DPCP reads. 

@ steps 8 to steps 11 might be required based on the previous steps. 

9.6.5 Programming Flow Sequence for HDCP 

Figure 65-5 shows the programming flow sequence for HDCP. 
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F ia after non} 
X J 
Configure Device Private Keys 


Program Revocation List 
Load Firmware for ESM 


-————_——— Program HDCP Softreset 


Boot ESM SOFT_RESET_CTRL.HDCP_MODULE_RESET=1 


Enable HDCP22 
HDCPCFG .ENABLE_HDCP =1 

the a 0 

tatus chang 
interrupt 

HDCPAPIINTST 
T.HDCP22_| 
LOINT= 


HDCOCFG.ENABLE_HDCP _13=0 
Link integrity Failure or Reauthentication ie——! 


Issue authentication start 
command — 
hl_tx_authenticate() 


Hot Plug Event after Hot Unplug event 


Wait for GPIO status 
fange hdcp interru} 
IDCPAPIINTSTAT.HDCP 2. 
_GPIOINT=1 and 
IDCPOBS.HDCP 22_ SINK 
CHECK _COMPLEJE= 
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Encrypt Data 
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On HPD evnt If 


timeout 
DPCD.CP_IRQ=1 
Set HDCPCFG.CPIRQ bit and 


wa 
HDCPOBSHDCP22_CAPABLE_SINK=0 clear it after10 clock cycles. 


HDCPOBS.HDCP22_CAP ABLE_SINK=1 
HDCPOBS.HDCP22_AUTHENTICATION_S UCCESS=1 
: Y 


Enable HDCP 13 
HDCPCFG .ENABLE_HDCP_1 
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Timeout or HDCPOBS. aa _AUTHENTICATION_FAILED=1 
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ccess H > 
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Authentication Failed with Sink HDCPAPIINTSS 8 P| Encrypt Data 
— Disable HDCP e=Timeous— TAT.HDCP _EN = 
HDCPCFG .ENABLE_HDCP =0 GAGED=1or = i] 
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AXA. ey = DPCD.CP_IRQ=1 
LED 5 Set HDCPCFG.CPIRQ bit and 
= clear it after10 clock cycles 
pees foo _FAILED=1 


‘Auth Fa bel 
yes Count > 
Allowed 


Hot Plug Event after Unplug event or software retry 


Fig. 65-5 Programming Flow Sequence for HDCP 

9.6.6 Link training Sequence 

9.6.6.1 Initialization Without Link Training 

This initialization sequence assumes that the PHY does not need to go through the link 

training sequence. This is used to speed up RTL simulation or if the DP Sink Device is 

capable of receiving Main-Link signal without link training. 

1. Set the PHY soft reset. Clear after 5us. 

2. Ensure that PHYIF_CTRL.PHY_LANEX_POWERDOWNE=0 for all enabled lanes. 

3. Set PHYIF_CTRL.PHY_LANES to the desired number of lanes and PHYIF_CTRL.PHY_RATE 
to the desired rate. 

4. Wait until PHYIF_CTRL.PHY_BUSY is cleared for the desired lanes that have been 
enabled. For example, if 4 lanes are enabled, then wait until 
PHYIF_CTRL.PHY_BUSY[3:0]=4’h0. If only 1 lane enabled, then wait until 
PHYIF_CTRL.PHY_BUSY[0]=0 

5. Program the predetermined pre-emphasis and voltage swing values into the PHY_TX_EQ 
registers if required. 

6. Enable the transmitter by setting PHYIF_CTRL.XMIT_EN for each enabled lane. 

9.6.6.2 Basic Link Bring up Sequence with Fast Link Training 

This sequence is applicable if the PHY is to use predetermined pre-emphasis and swing 

values. This sequence occurs if the Sink DPCD 00003h 

NO_AUX_TRANSACTION_LINK_TRAINING is read to be 1 and if the source policy is to 

initiate TPS1 and TPS2/3/4 for 500us each. 

1. Set the PHY soft reset. Wait for the read to return 0. 

2. Ensure that GENERAL_INTERRUPT_ENABLE.HPD_EVENT is cleared. 
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3. Wait for the sink to be connected 

a. After an interrupt is received, read the INTERRUPTS and see if HPD_EVENT is set. 

Then check that HPD_STATUS.HPD_STATUS is 1. This indicates that the Sink has been 

connected. 

b. If IRQ_HPD is received instead of HPD_EVENT and DPCD Revision is 1.2 or greater, 

then check LINK_SERVICE_IRQ_VECTOR_ESIO.RX_CAP_CHANGED bit. This also indicates 

that the Sink has been connected. Also recheck if 

NO_AUX_TRANSACTION_LINK_TRAINING is still set. If it is cleared, then do a full link 

training process. 

Ensure that PHYIF_CTRL.PHY_LANEX_POWERDOWNE=0 for all enabled lanes. 

Based on the highest link rate, highest number of lanes supported, and Source policy, set 

PHYIF_CTRL.PHY_LANES, and PHYIF_CTRL.PH_YRATE. 

6. Wait until PHYIF_CTRL.PHY_BUSY is cleared for the desired lanes that have been 
enabled. For example, if 4 lanes are enabled, then wait until 
PHYIF_CTRL.PHY_BUSY[3:0]=4’h0O. If only 1 lane enabled, then wait until 
PHYIF_CTRL.PHY_BUSY[0]=0 

7. Program the predetermined pre-emphasis and voltage swing values into the PHY_TX_EQ 
registers if required. 

8. Set PHYIF_CTRL.TPS_SEL=1 to send TPS1 

9. Enable the transmitter by setting PHYIF_CTRL.XMIT_EN for each enabled lane. 

10.Wait for 500us. 

11.Set PHYIF_CTRL.TPS_SEL to the following: 

a. 2 if HBR is the highest desired rate 
b. 3 if HBR2 is the highest desired rate 
c. 4 if HBR3 is the highest desired rate 

12.Wait for 500us. 

13.Set PHYIF_CTRL.TPS_SEL to 0 

9.6.6.3 Full Link Bring up Sequence 

By default, fast link training is enabled, which allows the controller to transmit fail safe video 

format, as specified in section “Fast Link Training”. This feature should be disabled by 

clearing the CCTL.DEFAULT_FAST_LINK_TRAIN_EN register bit. 

The default value of PHY power state from the controller is P3. For any PHY rate change 

operation, the power state must be P3 or P2. 

1. Based on the highest link rate, highest number of lanes supported, and Source policy, set 
PHYIF_CTRL.PHY_LANES, and PHYIF_CTRL.PHY_RATE. If Rocket IO PHY is used, set 
PHYIF_CTRL.SSC_DIS=1. 

2. Wait until PHYIF_CTRL.PHY_BUSY is cleared for the desired lanes that have been 
enabled. For example, if 4 lanes are enabled, then wait until 
PHYIF_CTRL.PHY_BUSY[3:0]=4’h0O. If only 1 lane enabled, then wait until 
PHYIF_CTRL.PHY_BUSY[0]=0. 

3. Set PHYIF_CTRL.TPS_SEL=0 to force the transmitted pattern to none. 

While using a PHY with Pipe Interface (DPTX_PHYIF_TYPE=2), transition the unused 
lanes to P3 before going to step 4. For example, if the number of lanes programmed in 
step 1 is 1, then the lanes 2, 3, and 4 should be transitioned to P3. Use the 
PHYIF_POWERDOWN_CTRL[0] register at offset OxA18 for this. The 
PHYIF_PWRDOWN_CTRL[0].PER_LANE_PWRDOWN_CTL_EN register should be set to 1. 
The PHYIF_CTRL.PHY_POWERDOWN register is not used for controlling individual lanes 
powerdown. 

4. Program the pre-emphasis and voltage swing values into the PHY_TX_EQ registers 

corresponding to voltage swing level 0 and pre-emphasis level O for all enabled lanes. 

Set PHYIF_CTRL.TPS_SEL=1 to send TPS1. 

Enable the transmitter by setting PHYIF_CTRL.XMIT_EN for each enabled lane. 

Set the following DPCD registers on the Sink — using AUX Channel Interface Registers: 

a. LINK_BW_SET register (DPCD Address 00100h) to the desired rate. 

b. LANE_COUNT_SET field in the LANE_COUNT_SET register (DPCD Address 00101h, 

bits 4:0) to the desired # of lanes. 

c. DOWNSPREAD_CTRL register (DPCD Address 00107h), SPREAD_AMP must be set to 1 


vie 


yl 
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10. 


11. 


for a regular PHY and O for Rocket IO. 

d. MAIN_LINK_CHANNEL_CODING_SET register (DPCD Address 00108h) to Oih. 

e. TRAINING_PATTERN_SET register (DPCD Address 00102h) to 21h. 

f. TRAINING_LANEx_SET register (DPCD Addresses 00103h through 00106h) for each 

lane to voltage swing level 0 and pre-emphasis level 0. 

g. Note that TRAINING_PATTERN_SET and TRAINING_LANEx_SET registers must be 

written in one AUX CH burst write transaction. 

Read the DPCD Sink TRAINING _AUX_RD_INTERVAL field in the 

TRAINING_AUX_RD_INTERVAL register (DPCD Address OOOOEh, bits 6:0) and wait the 

specified time period before reading the LANEx_CR_DONE bit of the lane in the 

LANEx_y_STATUS register (DPCD Address 00202h, bits 0 and 4, and DPCD Address 

00203h, bits 0 and 4, for Lanes 0, 1, 2, and 3, respectively, as appropriate). 

a. If LANEx_CR_DONE is not set for all enabled lane, then read for 
ADJUST_REQUEST_LANEx_y register (DPCD Address(es) 00206h and 00207h) for all 
enabled lanes, then set the local register PHY_TX_EQ to the requested level. Wait 
TRAINING AUX _RD_INTERVAL and then re-read LANEx_CR_DONE. 

b. if LANEx_CR_DONE is still not set and the same voltage and swing levels have been 
tried 5times, then reduce the link rate by one level. Set PHYIF_CTRL.PHY_RATE 
accordingly. Wait until PHYIF_CTRL.PHY_BUSY is cleared for the desired lanes that 
have been enabled. Repeat <XREF>. 

c. If the rate is already reduced to RBR, but LANEx_CR_DONE is only set for 1 or 2 
lanes, then set PHYIF_CTRL.PHY_LANES to match, and PHYIF_CTRL.PHY_RATE to the 
high supported rate. Repeat <XREF>. Training fails if LANEx_CR_DONE is never set 
for any lane. 

d. If LANEx_CR_DONE is set for all enabled lanes, then move on to the next step. 

Set PHYIF_CTRL.TPS_SEL to the following 

@ if HBR is the highest desired rate 

@ 3 if HBR2 is the highest desired rate 

@ 4 if HBR3 is the highest desired rate 

Write the following to the DPCD sink registers: 22h for TPS2, 23h for TPS3, or O7h for 

TPS4 to the TRAINING_PATTERN_SET register (DPCD Address 00102h) and the current 

drive setting to the TRAINING_LANEx_SET register (DPCD Addresses 00103h through 

00106h). Ensure that scrambling (CCTL.SCRAMBLE_DISABLE = 0) is enabled if TPS4 is 
transmitted. 

Wait TRAINING _AUX_RD_INTERVAL, and then read the following: 

@ LANEx_CR_DONE 

@ LANEx_CHANNEL_EQ_ DONE bit in the LANEx_y_STATUS register (DPCD Address 
00202h, bits 1 and 5, and DPCD Address 00203h, bits 1 and 5, for Lanes O, 1, 2, and 
3, respectively, as appropriate) 

@ LANEx_SYMBOL_LOCKED bit in the LANEx_y_STATUS register (DPCD Address 
00202h, bits 2 and 6, and DPCD Address 00203h, bits 2 and 6, for Lanes O, 1, 2, and 
3, respectively, as appropriate) 

@ INTERLANE_ALIGN_DONE bits in the LANE_ALIGN__STATUS_UPDATED and 
LANE_ALIGN__STATUS_UPDATED_ESI registers (DPCD Addresses 00204h and 
0200Eh, bit 0, respectively) 


12.Wait TRAINING _AUX_RD_INTERVAL, and then read the following: 


@ If some of the register values are still 0, then ADJUST_REQUEST_LANEx_y register 
(DPCD Address(es) 00206h and 00207h) and adjust PHY_TX_EQ according the 
requested drive level settings. Repeat step 9. 

e If after 5 iterations, the EQ bits are not set, then reduce rate. Set 
PHYIF_CTRL.PHY_RATE accordingly. Wait until PHYIF_CTRL.PHY_BUSY is cleared for 
the desired lanes that have been enabled. Repeat step 9. 

@ If the rate is already reduced to RBR, then do the following: 

Clear the TRAINING_PATTERN_SET register (DPCD Address 00102h). 

Set PHYIF_CTRL.TPS_SEL =1 and set PHY_TX_EQ to default voltage swing and pre- 
emphasis (400mvV, no pre-emphasis). 

Write 21h to the TRAINING_PATTERN_SET register (and appropriate values to the 
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TRAINING _LANEx_SET register (DPCD Addresses 00103h through 00106h)) to 
initiate 
training 

13.Set PHYIF_CTRL.TPS_SEL to 0 when finished. Set DPCD Sink TRAINING_PATTERN_SET 
register to OOh. 

9.6.6.4 Combo PHY 

@ For rate changes, PHYIF_CTRL.PHY_LANEO_POWERDOWN must be set to 2 or 3 and 
PHYIF_CTRL.PHY_BUSY must be low before PHYIF_CTRL.PHY_RATE is changed. P2 can 
be used to change rates more quickly than P3. 

@ Only PHYIF_CTRL.PHY_LANEO_POWERDOWN is used for the Combo PHY. 
PHYIF_CTRL.PHY_LANE{1,2,3}_ POWERDOWN have no effect. 

@ Every bit of PHYIF_CTRL.PHY_BUSY[15:13] is the same as PHYIF_CTRL.PHY_BUSY[12]. 

9.6.7 AUX Channel Access 

1. If write set AUX_DATA 0/1/2/3 first. Then write the CMD register with the desired 
CMD_TYPE, ADDR and LENGTH. Note the CMD register is transmitted as-is over the AUX 
channel so make sure unused bits are ‘0’. 

2. Once the write to the CMD register is done, the request is queued for execution and 
additional writes to the data/cmd registers are disabled. The register bit 
AUX_STATUS.AUX_REPLY RECEIVED is set to indicate the AUX channel is ACTIVE/BUSY. 

3. Wait for an interrupt, and check to see if GENERAL_INTERRUPT.AUX_REPLY_EVENT is set. 
Alternatively, if INTERRUPT_ENABLE.AUX_REPLY_EVENT_EN is reset, software can poll 
AUX_STATUS.AUX_REPLY_RECEIVED to see if a response has been received. This bit 

resets to ‘0’ when the AUX transfer completes. 

4. If GENERAL_INTERRUPT.AUX_REPLY_EVENT=1, then software can read AUX_STATUS to 
find the outcome of the AUX transfer. 

@ If the AUX_STATUS.AUX_STATUS is AUX ACK then the AUX request is fully executed 
and read data is available in AUX_DATAO/1/2/3. 

e@ If it is AUX WRITE NACK, then the software can read AUX_STATUS.AUX_M indicates 
the number of bytes that are written. 

5. If AUX_STATUS.AUX_TIMEOUT is set or the AUX_STATUS.AUX_STATUS is AUX NACK or 
AUX DEFER, then AUX_DATAO/1/2/3 are not valid. 

6. Clear GENERAL_INTERRUPT.AUX_REPLY_EVENT. 

7. If the SINK response is other than ACK, it is the SW responsibility to follow the DP spec 
and continue with the appropriate AUX request. 

9.6.8 Test 80-bit Custom Pattern Programming 

1. Read DPCD TEST_80BIT_CUSTOM_PATTERN (00250h to 025Bh) 

2. Program CUSTOMPATO/1/2 according to the TEST_80BIT_CUSTOM_PATTERN[79:0] read 
from the DPCD. 

3. Based on the desired link rate, highest number of lanes supported, and Source policy, set 
PHYIF_CTRL.PHY_LANES and PHYIF_CTRL.PHY_RATE. 

4. Wait until PHYIF_CTRL.PHY_BUSY is cleared for the desired lanes that have been 

enabled. For example, if 4 lanes are enabled, then wait until 

PHYIF_CTRL.PHY_BUSY[3:0]=4’h0O. If only 1 lane enabled, then wait until 

PHYIF_CTRL.PHY_BUSY[0]=0 

Set PHYIF_CTRL.XMIT_ENABLE for each enabled lane to enable the transmission. 

You can check the CONTINUOUS _ 80BIT_PATTERN_FROM_DPRX_AUX_CH_CAP is 

supported and set CONTINUOUS _80BIT_PATTERN_FROM_DPRX_AUX_CH_EN=1 along 

with the DURATION_CTRL=1. (DPCD 0025Bh). This step can be omitted for standalone 
testing with an oscilloscope. 

9.6.9 INIT_THRESHOLD Value Calculation 

The INIT_THRESHOLD determines how many clock cycles the link packetizer logic should 

wait after the pixel data is available in the lane steering FIFO, before reading it and 

transmitting it on the link. Based on the lane steering logic push rate and the link rate, this 
value changes for various modes of operations. The calculated value should be programmed 
into the INIT_THRESHOLD, and INIT_THRESHOLD_HI fields of the VIDEO_CONFIG5 register. 


a 
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Chapter 10 CRYPTO 


10.1 Overview 

CRYPTO is a hardware accelerator for encrypting or decrypting. It supports the most 
commonly used algorithm: DES/3DES, AES, SHA1, SHA256, MD5 and PKA. 

The CRYPTO is divided into NSCRYPTO(CRYPTO for nonsecure) and SCRYPTO(CRYPTO for 
secure). NSCRYPTO is different from SCRYPTO base address and has the same function. 
SCRYPTO has more characteristics than NSCRYPTO. 

The CRYPTO supports following features: 

Support Link List Item (LLI) DMA transfer 

@ Support SHA-1, SHA-256/224, SHA-512/384, MD5, SM3 with hardware padding 
@ Support HMAC of SHA-1, SHA-256, SHA-512, MD5, SM3 with hardware padding 
@ Support AES-128, AES-192, AES-256 encrypt & decrypt cipher 

@ Support DES & TDES cipher 

@ Support AES ECB/CBC/OFB/CFB/CTR/CTS/XTS/CCM/GCM/CBC-MAC/CMAC mode 
@ Support SM4 ECB/CBC/OFB/CFB/CTR/CTS/XTS/CCM/GCM/CBC-MAC/CMAC mode 
@ Support DES/TDES ECB/CBC/OFB/CFB mode 

@ Support up to 4096 bits PKA mathematical operations for RSA/ECC/SM2 

® 

e 

e 

e 

e 

1 


Support up to 8-channels configuration 

Support generating random numbers 

SCRYPTO AES/DES/TDES/SM4/HASH supports lockstep error monitoring 
SCRYPTO AES/DES/TDES/SM4 supports anti side channel attack 
SCRYPTO supports receiving KEY from KEYLAD 


NS/SCRYPTO 


CIPHER 


SHA-1/256/224 MD5 


Interrupt HASH_TOP SHA-512/384 
AHB Slave 
< SM3 
AHB 


RX_FIFO 


TX_FIFO 


Fig. 10-1 CRYPTO Architecture 


AES 


FIFO_CTL MODE_CTL TDES/DES 


CRYPTO contains several modules: AHB_Slave, DMA, CIPHER, PKA. SCRYPTO also contains a 
special module: KEY_Table. 

AHB_Slave 

AHB_Slave is used to configure registers. This module is in HCLK domain. 


DMA 

DMA is used to transfer data from external memory to RX_FIFO, or from TX_FIFO to 
external memory. DMA uses 64-bits AXI3 protocol with max burst length to 16. LLI transfer 
is also supported for performance and convenience consideration. This module is in ACLK 
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domain. 


CIPHER 

CIPHER contains AES, SM4, DES/TDES and HASH engines. And it also supports various 
mode operations. The source data is either from RX_FIFO, or from other engine output. The 
result data is sending either to TX_FIFO, or Registers in module AHB_Slave. This module is 
in CLK_CORE domain. 


PKA 

PKA is used to accelerate mathematical operations for big numbers. It supports - Modular 
arithmetic (addition, subtraction, multiplication and division), Regular arithmetic (addition, 
subtraction, multiplication and division), Modular inversion, Modular exponentiation, 
Logical operations (AND, OR, XOR, SHIFT). PKA has a SRAM which is used to store source, 
result and intermediate data for PKA operations. The software driver could use PKA 
operations to implement complicate calculation, such as RSA, ECC etc. It could support up to 
4096 bits RSA modular exponentiation calculation. This module is in CLK_PKA domain. 


TRNG 

TRNG is used to collects random bits from the ring oscillator, up to 256 random bits per 
time. In SCRYPTO, TRNG also provides CIPHER with mask to prevent side channel attack. 
This module is in CLK_RNG domain. 


KEY_Table 

KEY Table is an extra module of SCRYPTO compared with NSCRYPTO. KEY Table is used to 
receive and temporarily store the KEY sent by KEYLAD through APB, and provide the KEY to 
CIPHER operation. This module is in PCLK domain. 


10.3 Register Description 

10.3.1 Internal Address Mapping 

Slave address can be divided into different length for different usage, which is shown as 

follows. 

10.3.2 Registers Summary 

The register prefixed with CRYPTO is the same function register of NSCRYPTO and SCRYPTO. 

The register with prefix of NSCRYPTO and SCRYPTO is the register that NSCRYPTO and 

SCRYPTO are different or need to be distinguished. 
Reset 
Value 


0x00000001 |Clock Control Register 
0x00000000 |Reset Control Register 


Description 


ICRYPTO_CLK CTL [0x0000 [W__ 

ICRYPTO_RST CTL [00004 |W | 

INSCRYPTO_DMA_INT EN |0x0008 [W__|0x00000000 |DMA Interrupt Enable Register _| 
ANG 
Ww 
Ww _| 


SCRYPTO_ DMA _INT EN 0x0008 0x00000000 |DMA Interrupt Enable Register 
NSCRYPTOQ DMA _ INT ST 0x000C 0x00000000 |DMA Interrupt Status Register 
SCRYPTO_DMA_INT ST 0x000C 0x00000000 |DMA Interrupt Status Register 


CRYPTO DMA LLI ADDR 0x0014 jw oxoo000000 ee. start Address 


CRYPTO _DMA_ST 0x0018 |W |0x00000000 [DMA Status Register 
CRYPTO _DMA_ STATE 0x001C |W |0x00000000 |DMA State Register 
CRYPTO DMA LLI RADDR 0x0020 |W |0x00000000 [DMA LLI Read Address Register 


CRYPTO DMA SRC RADDR-_‘|0x0024 jw oxo0000000 DMA Source Data Read 


a rs Address Register 


CRYPTO DMA DST WADDR __|0x0028 DMA Destination iData:Read 


w oxo0000000 
Address Register 
CRYPTO DMA ITEM _ID 0x002C |W |0x00000000 [DMA Descriptor ID Register 
CRYPTO FIFO CTL 0x0040 |W |0x00000003 |FIFO Control Register 


CRYPTO _DMA_CTL 0x0010 |W |0x00000000 [DMA Control Register 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
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name [ota size] seer 
Value P 


CRYPTO. BC CTL «00044 [W__ |0x00000000 [Block Cipher Control Register _| 
[CRYPTO _HASH_ CTL __—*|0x0048 |W __|0x00000004 |Hash Control Register 
ICRYPTO_CIPHER ST ___—*|0x004C_[W__|0x00000000 |Cipher Status Register 
[CRYPTO CIPHER STATE _|0x0050_|W__ |0x00000400 [Cipher Current State Register __ 


0x0100 
+n*0x10 
0x0104 
+n*0x10 


CRYPTO _CHn IV 0 


CRYPTO CHn IV 1 


jw oxoo000000 Channel n IV Register O 


w oxoo000000 Channel n IV Register 1 


CRYPTO CHn IV 2 x0108 |W. |oxoo000000 Channel n IV Register 2 


0x010C 
+n*0x10 
0x0180 
+n*0x10 


CRYPTO CHn IV 3 
CRYPTO CHn KEY _0 


w Joxo0000000 Channel n IV Register 3 
jw oxoo000000 Channel n KEY Register 0 


CRYPTO _CHn KEY 1 Ox0784 |W. [oxo0000000 Channel n KEY Register 1 


0x0188 
+n*0x10 


CRYPTO CHn KEY 2 


jw oxoo000000 Channel n KEY Register 2 


CRYPTO CHn KEY 3 Ox078C |W. [oxo0000000 Channel n KEY Register 3 


0x0280 
+n*0x8 
0x0284 
+n*0x8 


0x02CO0 
+n*0x8 


0x02C4 
+n*0x8 
0x0300 
+n*0x4 
0x0320 
+n*0x1i0 
0x0324 


CRYPTO _CHn PC LEN _O 


CRYPTO CHn PC LEN 1 


CRYPTO _CHn AAD LEN 0 


CRYPTO _CHn AAD LEN 1 


CRYPTO CHn IV _LEN_0O 


CRYPTO CHn TAG O 


w Joxo0000000 Channel n PC Length Register 0 
W_ |0x00000000 /Channel n PC Length Register 1 


0x00000000 Channel n AAD Length Register 


W 
W 


0 
0x00000000 ere n AAD Length Register 
0x00000000 |Channel n IV Length Register 0 
0 


00000000 |Channel n Tag Register 0 


W 


W 


CRYPTO _CHn TAG 1 W 


+n*0x10 


0x0328 
We 
Ww 
We 
Ww 
We 


CRYPTO CHn TAG 2 


CRYPTO CHn TAG 3 


0x032C 
ereoxaa| 
0x03A0 
+n*0x4 
|OxO3EO _ 
|Ox03E4 _ 
10x0400_|W 


0x0400 |W 
x0404 |W 
0x0410 


CRYPTO HASH DOUT n W 


CRYPTO TAG VALID 


W 
CRYPTO HASH _ VALID W 


Ww 
Ww _| 
Ww 
Ww 
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pal TE [on 
Value P 
CRYPTO DEBUG MONITOR _|0x04A8 w_ |oxooooFEeF ey Ronikgreus 


ISCRYPTO RNG INTEN | 
ISCRYPTO_LOCKSTEP FLAG | 
ISCRYPTO_LOCKSTEP_EN 


AES_VERSION code is 
NSCRYPTO AES VERSION 0x0680 w  |oxo00707FF 0x0007_O7ff 

AES_VERSION code is 
SCRYPTO AES VERSION 0x0680 w_ |ox000707FF 0x0007_O7ff 

DES_VERSION code is 
NSCRYPTO DES VERSION 0x0684 w Joxo0030033 0x0003. 0033 


DES_VERSION code is 
SCRYPTO DES VERSION 0x0684 w ox00030033 0x0003__0033 

SM4_VERSION code is 
NSCRYPTO_SM4 VERSION = |0x0688 w_ |oxo00007FF aeoooet aah 

SM4_VERSION code is 
SCRYPTO SM4 VERSION 0x0688 w  |oxoo0007FF 0x0000_O7ff 


RNG_VERSION code is 
0x0694 jw |ox01000000 0x0100_ 0000 
SCRYPTO RNG VERSION 0x0694 
NSCRYPTO PKA VERSION 0x0698 
PKA_VERSION code is 
0x0698 x01000000 0x0100_0000 


0x0800 
+n*0x4 
x0880 


0x0890 


+n*0x4 ww Joxo0000000 PKA Length n Register 
0x08BO w_ Joxooo00001 PKA pipe is ready for new 
opcode 


0x08B4 |W |0x00000001 |PKA Done Register 
CRYPTO PKA MON SELECT |0x08B8 [W_ |0x00000000 |PKA Monitor Select Register 
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0x00000000 |PKA Debug Enable Register 


Debug Counter Address 
Register 


Value P 


CRYPTO DEBUG CNT ADDR |0x08CO jw oxo0000000 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


10.3.3 Detail Registers Description 

CRYPTO CLK CTL 

Address: Operational Base + offset (0x0000) 

| Bit [Attr|ResetValue| Ci‘ Scriptiom 
31:17[RO |0x0000_ reserved 


write_enable 

Write enable for lower i6bits, each bit is individual 
16 WO: 0x0 1’b0: Write access disable 

1’b1: Write access enable 


[15:1 |RO [0x0000 reserved 


reserved 2 CC 
auto_clkgate_en 
CRYPTO will gate unused Block Cipher and HASH module 
RW |Ox1 automatically 
1'bO: Disable 
1'b1: Enable 


CRYPTO RST CTL 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:19[RO_|Oxo000. reserved 


write_enable 
; Write enable for lower 16bits, each bit is individual 
18:16/RW 0x0 1’b0: Write access disable 
1’b1: Write access enable 


15:3 |RO_|0x0000 


R/W sw_pka_reset 
Software set this bit to start a reset to PKA module. After the 
reset is done, CRYPTO will clear this bit. 


SC 0x0 
R/W sw_rng_reset 
1 SC 0x0 Software set this bit to start a reset to TRNG module. After the 
reset is done, CRYPTO will clear this bit. 
R/W sw_cc_reset oe a 
SC 0x0 Software set this bit to start a reset to Symmetric Cipher and ; 
HASH module. After the reset is done, CRYPTO will clear this bit. 


NSCRYPTO DMA INT EN 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:7 [RO_|Oxo000000 [reserved sd 


2 


zero_len_int_en 
RW |0x0 1'bO: Disable 
1'b1: Enable 
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| Bit |Attr| Reset Value, 


pw foo list_err_int_en 
5 RW |0x0 1'bO: Disable 
1'b1: Enable 
src_err_int_en 
4 RW |0x0 1'bO: Disable 
1'b1: Enable 
pw foo 10! Diab 
3 RW |0x0 1'bO: Disable 
1'b1: Enable 


src_item_done_int_en 
2 RW {0x0 1'bO: Disable 
1'bi: Enable 


dst_item_done_int_en 
1'bO: Disable 

1'b1: Enable 
list_done_int_en 
1'bO: Disable 

1'b1: Enable 


i 


SCRYPTO_DMA_INT_EN 
Address: Operational Base + offset (0x0008) 


[ResetValue| Cieescription 
31:8 0x000000 


lockstep_int_en 
RW 1'bO: Disable 
1'b1: Enable 
zero_len_int_en 
1'bO: Disable 
1'b1: Enable 
list_err_int_en 
1'bO: Disable 
1'b1: Enable 
src_err_int_en 
1'bO: Disable 
1'b1: Enable 
dst_err_int_en 
1'bO: Disable 
1'b1: Enable 
src_item_done_int_en 
1'bO: Disable 
1'b1: Enable 
dst_item_done_int_en 
1'bO: Disable 
1'b1: Enable 
list_done_int_en 
1'bO: Disable 
1'b1: Enable 


= 


NSCRYPTO DMA INT ST 
Address: Operational Base + offset (Ox000C) 

[Attr|ResetValue| Ci cription = 
:7 [RO _|oxoo00000 [reserved 


W 
N 
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[Attr|Reset Value| ——“‘“SC‘éieSscriptiom = Cd 
zero_len 
1'b1: Indicate that DMA has met an 0 byte source transfer length 
in list descriptors. After the bit is read, the application should 
write 1 to clear this bit for next time use 
1'bO: Nothing 
list_err 
1'b1: Indicate that DMA has met an error response when transfer 
list descriptors. The state machine will exit current transfer and 
then return to IDLE state. After the bit is read, the application 
should write 1 to clear this bit for next time use 
1'bO: Nothing 
src_err 
1'b1: Indicate that DMA has met an error response when transfer 
source data. The state machine will exit current transfer and then 
return to IDLE state. After the bit is read, the application should 
write 1 to clear this bit for next time use 
1'bO: Nothing 


dst_err 


1'b1: Indicate that DMA has met an error response when transfer 
destination data. The state machine will exit current transfer and 
then return to IDLE state. After the bit is read, the application 
should write 1 to clear this bit for next time use 

1'b0O: Nothing 

src_item_done 

1'b1:Indicate that DMA has completed a read transfers which the 
current list descriptor pointed to. After the bit is read, the 
application should write 1 to clear this bit for next time use 

1'bO: Nothing 

dst_item_done 

1'b1: Indicate that DMA has completed a write transfers which 
the current list descriptor pointed to. After the bit is read, the 
application should write 1 to clear this bit for next time use 

1'bO: Nothing 

list_done 

1'b1: Indicate that DMA has completed all the transfers which the 
list descriptors pointed to. After the bit is read, the application 
should write 1 to clear this bit for next time use 

1'bO: Nothing 


SCRYPTO DMA INT ST 
Address: Operational Base + offset (OxO000C 


lockstep_flag 
1'bO: Nothing 
1'b1: Indicate that crypto was attacked 


zero_len 

1'bO: nothing 

1'b1: indicate that DMA has met an 0 byte source transfer length 
in list descriptors. After the bit is read, the application should 
write 1 to clear this bit for next time use 
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[Attr|/Reset Value| ——“i‘“‘;™:C*éiSecription =— Cd 
list_err 
1'bO: Nothing 
1'b1: Indicate that DMA has met an error response when transfer 
list descriptors. The state machine will exit current transfer and 
then return to IDLE state. After the bit is read, the application 
should write 1 to clear this bit for next time use 
src_err 
1'bO: Nothing 
1'b1: Indicate that DMA has met an error response when transfer 
source data. The state machine will exit current transfer and then 
return to IDLE state. After the bit is read, the application should 
write 1 to clear this bit for next time use 


dst_err 

1'bO: Nothing 

1'b1: Indicate that DMA has met an error response when transfer 
destination data. The state machine will exit current transfer and 


then return to IDLE state. After the bit is read, the application 
should write 1 to clear this bit for next time use 

src_item_done 

1'bO: Nothing 

1'b1: Indicate that DMA has completed a read transfers which the 
current list descriptor pointed to. After the bit is read, the 
application should write 1 to clear this bit for next time use 
dst_item_done 

1'bO: Nothing 

1'b1: Indicate that DMA has completed a write transfers which 
the current list descriptor pointed to. After the bit is read, the 
application should write 1 to clear this bit for next time use 
list_done 

1'bO: Nothing 

1'b1: Indicate that DMA has completed all the transfers which the 
list descriptors pointed to. After the bit is read, the application 
should write 1 to clear this bit for next time use 


CRYPTO DMA CTL 
Address: Operational Base + offset (0x0010 


write_enable 

Write enable for lower 16bits, each bit is individual 
1’b0: Write access disable 

1’b1: Write access enable 


15:2 |RO |0x0000 reserved 


17:16/W 0x0 


reserved 
dma_restart 
If DMA data for next stage is not ready, application could pause 
1 R/W 0x0 DMA by descriptor commands. DMA will stop prefetching next 

SC descriptor. The application could restart DMA by asserting this bit 
when DMA data for next state is ready. CRYPTO will continue with 
previous transfer, and clear the bit automatically. 

R/W dma_start 

SC 0x0 DMA asserts the bit to start DMA transfer, then CRYPTO will clear 
the bit automatically. 


CRYPTO DMA LLI_ ADDR 
Address: Operational Base + offset (0x0014) 
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| Bit |Attr|ResetValue| Ci@eescription 


dma_lli_addr 
; When DMA_CTL start asserted, CRYPTO will read the address to 
Bare RW: Oxougogeas get the i'st descriptor. It should be 8-bytes align. We suggest 
dma_lli_addr 64-byte align for best performance consideration. 


CRYPTO DMA_ST 
Address: Operational Base + offset (0x0018) 


[| Bit [Attr/Reset Value| —————“—~—~™—CSCCCD@Scription — is 
[31:1 [RO [0x00000000 


dma_busy 
0x0 1'bO: DMA idle 
1'b1: DMA busy 


CRYPTO DMA STATE 
Address: Operational Base + offset (0x001C 


dma_lli_state 

For debug use only 
2'b00: IDLE STATE 
2'b01: FETCH STATE 
2'b10: WORK STATE 
Others: Reserved 
dma_src_state 

For debug use only 
2'b00: IDLE STATE 
2'b01: LOAD STATE 
2'b10: WORK STATE 
Others: Reserved 
dma_dst_state 

For debug use only 
2'b00: IDLE STATE 
2'b01: LOAD STATE 
2'b10: WORK STATE 
Others: Reserved 


CRYPTO DMA LLI RADDR 
Address: Operational Base + offset (0x0020) 


| Bit |Attr/ Reset Value 
1:0 


dma_lli_raddr 
3 0x00000000 |For debug use only 
It indicates the current DMA LLI read address 


CRYPTO DMA SRC RADDR 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


dma_src_raddr 


31:0 O0x00000000 |For debug use only 
It indicates the current DMA source read address 


CRYPTO DMA DST WADDR 
Address: Operational Base + offset (0x0028) 
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| Bit |Attr| Reset Value . 
1:0 


Pp t—i“‘COOéOScription 
dma_dst_waddr 

3 0x00000000 |For debug use only 
It indicates the current DMA destination write address 


CRYPTO DMA ITEM ID 
Address: Operational Base + offset (0x002C) 


dma_item_id 
For debug use only 
It indicates the current descriptor ID 


CRYPTO FIFO CTL 


Address: Operational Base + offset (0x0040) 

| Bit [Attr|ResetValue| ss ——“‘;‘“;™CSC~CiS scription =— Cd 
[31:18[RO_|0xo000_ reserved sd 
write_enable 

Write enable for lower 16bits, each bit is individual 

1’bO: Write access disable 

1’b1: Write access enable 


[RO_|0x0000 


dout_byteswap 
1 1'bO: Little endian 
1'b1: Big endian 


17:16|/WO {0x0 


din_byteswap 
1'bO: Little endian 
1'b1: Big endian 


CRYPTO BC CTL 

Address: Operational Base + offset (0x0044 

| Bit |Attr[ResetValue|  ———s<s ——“‘;C™CC*éi scription — 
[31:26[RO [0x00 ——sireserved — —(—“‘“‘“‘“(“(CS®S*C*C*C*C*C*C*C“(“(“‘(‘“(“#;‘$NCO@C 


write_enable 
: Write enable for lower 16bits, each bit is individual 
25-26) WO) /0x000 1’b0: Write access disable 
1’b1: Write access enable 


}15:10/RO_|Ox0O_ [reserved 


bc_cipher_sel 
2'b00: AES 
RW {0x0 2'b01: SM4 
2'b10: DES 
2'bi1: TDES 
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| Bit |Attr|ResetValue| Cé@eescription 


mode 
For AES 
4'hO: ECB 
4'hi: CBC 
4'h2: CTS 
4'h3: CTR 
4'h4: CFB 
4'h5: OFB 
4'h6: XTS 
4'h7: CCM 
7:4. |RW /0x0 4'h8: GCM 
4'h9: CMAC 
4'hA: CBC-MAC 
Others: Reserved 
For TDES/DES 
4'hO: ECB 
4'hi: CBC 
4'h4: CFB 
4'h5: OFB 
Others: Reserved 


key_size 
For AES 
2'bO00: 128 bit 
3:2 |RW |0x0 2'bO1: 192 bit 
2'b10: 256 bit 
2'b11: reserved 
For TDES/DES, it is reserved 


decrypt 
1 RW |0x0 1'bO: Encrypt 
1'b1: Decrypt 
bc_enable 
RW {0x0 1'bO: Disable 
1'b1: Enable 


CRYPTO HASH _ CTL 

Address: Operational Base + offset (0x0048 

| Bit |Attr[ResetValue|  ——s<s ——“‘;S~SCéi scription — 
[31:24[RO [0x00 ——sireserved eC —“‘“(‘“(“‘(‘“(‘(‘(S#:*S*C*C*C™C;C;C™C‘~*dCY 


write_enable 
‘ Write enable for lower 16bits, each bit is individual 
23:16)WO 0x00 1’b0: Write access disable 
1’b1: Write access enable 


15:8 |RO_|Ox0O [reserved 


hash_cipher_sel 
4'h0O: SHA-1 
4'h1: MD-5 
4'h2: SHA-256 
4'h3: SHA-224 

7:4 RW |0x0 4'h4: SM3 
4'h8: SHA-512 
4'h9: SHA-384 
4'hA: SHA-512/224 
4'hB: SHA-512/256 
Others: Reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1157 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


hmac_enable 
CRYPTO supports HMAC-SHA1, HMAC-SHA256, HMAC_SHA512, 
HMAC-MD5, HMAC-SM3 
1'bO: Disable 
1'b1: Enable 

3 RW {0x0 Note: 
If hmac_enable set '1' 
hash_cipher_sel must set 0x6 when chose HMAC-SM3 mode 
hash_cipher_sel set the corresponding value when chose other 
mode 


hw_pad_enable 
2 RW |0x1 1'bO: Disable 
1'b1: Enable 
hash_src_sel 
1 RW |0x0 1'bO: From RX-FIFO 
1'bi: From TX-FIFO 
hash_enable 
RW |0x0 1'bO: Disable 
1'b1: Enable 


CRYPTO CIPHER ST 
Address: Operational Base + offset (Ox004C) 


| Bit [Attr/ResetValue| —Céescription 
[31:3 [RO |0x00000000 |reserved 

otp_key_valid 

Indicate if otp_key is valid. 

1'bO: Invalid 

1'b1: Valid 

hash_busy 

1'bO: Idle 

1'b1: Busy 

block_cipher_busy 

1'bO: Idle 

1'b1: Busy 


CRYPTO CIPHER STATE 
Address: Operational Base + offset (0x0050) 

| Bit [Attr|ResetValue|  ————C‘Ci@cription = 
[31:15[RO_|Oxo0000_—sifreserved Sd 


hash_state 

For debug use only 

5'h01: IDLE State 
14:10 Ox01 5'h02: IPAD State 

5'h04: TEXT State 

5'h08: OPAD State 

5'h10: OPAD EXT State 


gcm_state 

For debug use only 
0x0 2'bO0: IDLE State 

2'b01: PRE State 

2'b10: NA State 

2'b11: PC State 
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| Bit |Attr|ResetValue| Ci@eescription 


ccm_state 

For debug use only 
0x0 2'b0O0: IDLE State 

2'b01: PRE State 

2'b10: NA State 


2'b11i: PC State 


parallel_state 

For debug use only 
0x0 2'bO0: IDLE State 

2'b01: PRE State 

2'b1i0: BULK State 


Others: Reserved 


mac_state 

For debug use only 
0x0 2'b00: IDLE State 

2'b01: PRE State 

2'b1i0: BULK State 


Others: Reserved 


serial_state 

For debug use only 
Ox0 2'b00: IDLE State 

2'b01: PRE State 

2'b10: BULK State 


2'b1i1: Reserved 


CRYPTO CHn IV O 
Address: Operational Base + offset (0x0100+n*0x10) 


| Bit |Attr| Reset Value Description 


chn_iv_0 
Channel n range from 0 to 7 
31:0 |RW |0x00000000 |CHn_IV_O address = 0x0100 + 0x10 * n 
For CTR Mode, IV stands for counter 
For XTS Mode, IV stands for tweak 


CRYPTO CHn IV 1 
Address: Operational Base + offset (0x0104+n*0x10 


| Bit_|Attr| Reset Value 


chn_iv_i 
Channel n range from 0 to 7 
31:0 |RW |0x00000000 |CHn_IV_1 address = 0x0104 + 0x10 * n 
For CTR Mode, IV stands for counter 
For XTS Mode, IV stands for tweak 


CRYPTO CHn IV 2 
Address: Operational Base + offset (0x0108+n*0x10 


| Bit_|Attr| Reset Value 


chn_iv_2 
Channel n range from 0 to 7 
31:0 |RW |0x00000000 |CHn_IV_2 address = 0x0108 + 0x10 * n 
For CTR Mode, IV stands for counter 
For XTS Mode, IV stands for tweak 
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CRYPTO CHn IV 3 
Address: Operational Base + offset (0x010C+n*0x10 


| Bit |Attr| Reset Value, 


Pp escription 
chn_iv_3 
Channel n range from 0 to 7 
31:0 }|RW |0x00000000 |CHn_IV_3 address = 0x010c + 0x10 * n 
For CTR Mode, IV stands for counter 
For XTS Mode, IV stands for tweak 


CRYPTO CHn KEY O 
Address: Operational Base + offset (0x0180+n*0x10) 


| Bit |Attr| Reset Value 


chn_key_0O 
31:0 |WO |0x00000000 [Channel n range from 0 to 7 
CHn_KEY_0O address = 0x0180 + 0x10 *n 


CRYPTO CHn KEY 1 
Address: Operational Base + offset (0x0184+n*0x10 


| Bit_|Attr| Reset Value 


chn_key_1 
31:0 |WO |0x00000000 [Channel n range from 0 to 7 
CHn_KEY_1 address = 0x0184 + 0x10 *n 


CRYPTO CHn KEY 2 
Address: Operational Base + offset (0x0188+n*0x10 


| Bit_|Attr| Reset Value 


chn_key_2 
31:0 |WO /0x00000000 [Channel n range from 0 to 7 
CHn_KEY_2 address = 0x0188 + 0x10 *n 


CRYPTO CHn KEY 3 
Address: Operational Base + offset (0x018C+n*0x10) 


| Bit |Attr| Reset Value, 


Po ieescription 
chn_key_3 

31:0 |WO /0x00000000 [Channel n range from 0 to 7 
CHn_KEY_3 address = 0x018c + 0x10 *n 


CRYPTO CHn PC LEN O 
Address: Operational Base + offset (0Ox0280+n*0x8) 


| Bit |Attr| Reset Value 


chn_pc_len_O 

31:0 Rw loxo0000000 Channel n range from 0 to 7 
CHn_PC_LEN_O address = 0x0280 + 0x8 * n 
Length in byte unit 


CRYPTO CHn PC LEN i 

Address: Operational Base + offset (0x0284+n*0x8) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
31:29[RO_|OxO_ si [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


chn_pc_len_1i 

28:0 IRw lox00000000 Channel n range from 0 to 7 
CHn_PC_LEN_1 address = 0x0284 + 0x8 * n 
Length in byte unit 


CRYPTO CHn AAD LEN O 
Address: Operational Base + offset (0xO02C0+n*0x8 


| Bit_|Attr| Reset Value 


chn_aad_len_0O 

31:0 IRW |{ox00000000 Channel n range from 0 to 7 
CHn_AAD_LEN_O address = 0x02c0 + Ox8 * n 
Length in byte unit 


CRYPTO CHn AAD LEN 1 

Address: Operational Base + offset (Ox02C4+n*0x8) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:29/RO [Oxo [reserved 


chn_aad_len_1 

28:0 IRw |oxoo000000 Channel n range from 0 to 7 
CHn_AAD_LEN_1 address = 0x02c4 + 0x8 * n 
Length in byte unit 


CRYPTO CHn_ IV LEN O 

Address: Operational Base + offset (0x0300+n*0x4 

| Bit |Attr|ResetValue|  ——— “s——“‘CSSW:SCéi escription =—— “Cd 
31:5 [RO [0x0000000_|reserved  ——“‘“CS*S*S*S™*~*~*~™~™~C~C™C™CS 


chn_iv_len 

4:0 IRw lox00 Channel n range from 0 to 7 
CHn_IV_LEN_O address = 0x0300 + 0x4 * n 
Length in byte unit. Up to 16 byte IV for GCM 


CRYPTO CHn TAG O 
Address: Operational Base + offset (0x0320+n*0x10 


| Bit_|Attr| Reset Value 


chn_tag_0 
31:0 0x00000000 Channel n range from 0 to 7 
CHn_TAG_0O address = 0x0320 + 0x10 * n 
When the corresponding TAG_VALID is high, TAG value is valid 


CRYPTO CHn TAG 1 
Address: Operational Base + offset (0x0324+n*0x10) 


| Bit |Attr|/ResetValue| Ci eescription 


chn_tag_1 
31:0 0x00000000 Channel n range from 0 to 7 
CHn_TAG_1 address = 0x0324 + 0x10 * n 
When the corresponding TAG_VALID is high, TAG value is valid 


CRYPTO CHn TAG 2 
Address: Operational Base + offset (0x0328+n*0x10) 
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| Bit |Attr|ResetValue| SS Ci@eescription 


chn_tag_2 
31:0 0x00000000 Channel n range from 0 to 7 
CHn_TAG_2 address = 0x0328 + 0x10 * n 
When the corresponding TAG_VALID is high, TAG value is valid 


CRYPTO CHn TAG 3 
Address: Operational Base + offset (0Ox032C+n*0x10 


| Bit_|Attr| Reset Value 


chn_tag_3 
31:0 0x00000000 Channel n range from 0 to 7 
CHn_TAG_3 address = 0x032c + 0x10 * n 
When the corresponding TAG_VALID is high, TAG value is valid 


CRYPTO HASH DOUT n 

Address: Operational Base + offset (0Ox03A0+n*0x4) 

| Bit_[Attr| Reset Value | 

hash_dout_n 

HASH dout n range from 0 to 15 

HASH_DOUT_n address = 0x03a0 + 0x4 * n 

n'th output word for all hash function, in big endian 


31:0 0x00000000 


CRYPTO TAG VALID 
Address: Operational Base + offset (Ox03E0) 


ch7_tag_valid 

When channel 7 tag calculation is finished, CRYPTO will set this 
bit. After the bit is read by application, it should be cleared by 
writing 1 to this bit 

1'b0O: Channel 7 tag is invalid 

1'b1: Channel 7 tag is valid 

ch6_tag_valid 

When channel 6 tag calculation is finished, CRYPTO will set this 
bit. After the bit is read by application, it should be cleared by 
writing 1 to this bit 

1'b0O: Channel 6 tag is invalid 

1'b1: Channel 6 tag is valid 

ch5_tag_valid 

When channel 5 tag calculation is finished, CRYPTO will set this 
bit. After the bit is read by application, it should be cleared by 
writing 1 to this bit 

1'b0O: Channel 5 tag is invalid 

1'b1: Channel 5 tag is valid 

ch4_tag_valid 

When channel 4 tag calculation is finished, CRYPTO will set this 
bit. After the bit is read by application, it should be cleared by 
writing 1 to this bit 

1'bO: Channel 4 tag is invalid 

1'b1: Channel 4 tag is valid 
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| Bit [Attr/ResetValue| —C(éDeescription 
ch3_tag_valid 
When channel 3 tag calculation is finished, CRYPTO will set this 
bit. After the bit is read by application, it should be cleared by 
writing 1 to this bit 
1'b0O: Channel 3 tag is invalid 
1'b1: Channel 3 tag is valid 
ch2_tag_valid 
When channel 2 tag calculation is finished, CRYPTO will set this 
bit. After the bit is read by application, it should be cleared by 
writing 1 to this bit. 
1'bO: Channel 2 tag is invalid 
1'b1: Channel 2 tag is valid 
chi_tag_valid 
When channel 1 tag calculation is finished, CRYPTO will set this 
bit. After the bit is read by application, it should be cleared by 
writing 1 to this bit 
1'bO: Channel 1 tag is invalid 
1'b1: Channel 1 tag is valid 
chO_tag_valid 
When channel 0 tag calculation is finished, CRYPTO will set this 
bit. After the bit is read by application, it should be cleared by 
writing 1 to this bit 
1'b0O: Channel 0 tag is invalid 
1'b1: Channel 0 tag is valid 


CRYPTO HASH VALID 
Address: Operational Base + offset (0x03E4) 


hash_valid 

When HASH calculation is finished, CRYPTO will set this bit. After 
the bit is read by application, it should be cleared by writing 1 to 
this bit 

1'b0: HASH_DOUT is invalid 

1'b1: HASH_DOUT is valid 


NSCRYPTO RNG CTL 

Address: Operational Base + offset (0x0400) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:22[RO_|Ox00O_ reserved 


write_enable 
. Write enable for lower 16bits, each bit is individual 
21:16)WO |0x00 1’b0: Write access disable 
1’b1: Write access enable 
reserved —‘“sSs—“‘“‘“‘“‘sSSC*d 


15:6 |RO |0x000 reserved 


rng_len 
2'bO0: 64 bit 
5:4 |RW |0x0 2'b0O1: 128 bit 
2'b10: 192 bit 
2'b11: 256 bit 
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| Bit |Attr|ResetValue| SS Ci@eescription 


ring_sel 
There are 4 OSC rings choice to decide the RNG output data 
. 2'b00: Slowest OSC ring 
eee 2'b01: Faster than OSC ring 0 
2'b10: Faster than OSC ring 1 
2'b1i1: Fastest OSC ring 


rng_enable 
1 RW |0x0 1'b0O: Disable 
1'b1: Enable 


rng_start 

The application triggers this bit to start collect RNG output data. 
After RNG is started, CRYPTO will clear the bit automatically 
1'b0: Do nothing 

1'b1: Start 


SCRYPTO RNG CTL 
Address: Operational Base + offset (0x0400) 


| Bit _|Attr| Reset Value 
EF (7S (5 


write_enable 

Write enable for lower 16bits, each bit is individual 
27:16)WO |0x000 1’b0: Write access disable 

1’b1: Write access enable 


Register for RNG mode selected 
If want to generate random numbers, this bit segment must be 


2'b10: 192 bit 
2'b11: 256 bit 


There are 4 OSC rings choice to decide the RNG output data 
2'b00: Slowest OSC ring 

2'b01: Faster than OSC ring 0 

2'b10: Faster than OSC ring 1 

2'b1i1: Fastest OSC ring 

rng_enable 

TRNG OSC ring enable 

1'bO: Disable 

1'b1: Enable 


CRYPTO RNG SAMPLE CNT 
Address: ate Reset Base + offset (0x0404) 
Atte Reset Value 


rng_sample_cnt 


RNG collects OSC ring output bit every rng_sample_cnt time. The 
value of rng_sample_cnt affects RNG output data rate, the value 
more bigger, the rate more slower. 


15:0 |RW |0x0000 


CRYPTO RNG DOUT_ n 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1164 


RK3588 TRM-Part2 


Address: Operational Base + offset (0x0410+n*0x4 


| Bit_|Attr| Reset Value 


rng_dout_n 
t RNG dout n range from 0 to 7 
ane 0x00000000 [RNG _DOUT_n address = 0x0410 + 0x4 * n 
The 32'th OSC ring bit is captured in RNG _DOUT_0O.bit31 


CRYPTO RAM CTL 
Address: Operational Base + offset (0x0480) 

| Bit |Attr|ResetValue| Ci‘ Scriptom 
31:17[RO_ |0x0000_ reserved 


write_enable 

wo loxo Write enable for lower 16bits, each bit is individual 
1’b0: Write access disable 
1’b1: Write access enable 


15:1 |RO_|0x0000 


ram_pka_rdy 

rw loxo Indicate whether ram is controlled by PKA engine 
1'bO: RAM is controlled by CPU 
1'b1: RAM is controlled by CRYPTO PKA engine 


CRYPTO RAM ST 

Address: Operational Base + offset (0x0484) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:1 [RO_|Oxo0000000 [reserved 


clk_ram_rdy 

Ox4 Indicate whether clk_ram is stable, and ready for use 
1'bO: Not stable 
1'b1: Stable 


CRYPTO DEBUG CTL 
Address: Operational Base + offset (Ox04A0 

| Bit |Attr[ResetValue| =< —“i;‘“‘;C Ci escription 
[31:17[RO_ |0x0000_—sireserved — — —“‘“‘“(“(“(“(S*S#*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C;C‘*dC 


write_enable 
wo loxo Write enable for lower 16bits, each bit is individual 
1’b0: Write access disable 
1’b1: Write access enable 
reserved —Cs—SSSSS 


15:1 [RO |0x0000__[reserved 
pka_debug_mode 
RW /0x0 1'bO: PKA is in normal mode 
1'b1: PKA is in debug mode 


CRYPTO DEBUG ST 
Address: Operational Base + offset (0x04A4) 

| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
[31:1 [RO_|Oxo0000000 [reserved sd 


pka_debug_clk_en 
For debug use only 
1'bO: Disable 
1'b1: Enable 


CRYPTO DEBUG MONITOR 
Address: Operational Base + offset (0x04A8) 
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| Bit |Attr|ResetValue| Ci@eescription 


: pka_monitor_bus 
Spongicet For debug use only. 


SCRYPTO RNG START 
Address: Operational Base + offset (0x0520) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:17[RO_|0x0000_ reserved 


write_enable 

Rw lox0 Write enable for lower 16bits, each bit is individual 
1’b0: Write access disable 
1’b1: Write access enable 


15:1 |RO |0x0000 reserved 


reserved 

rng_start 

The application triggers this bit to make RNG working. After RNG 
RW {0x0 is started, CRYPTO will clear the bit automatically. 

1'b0: Do nothing 

1'b1: Start 


SCRYPTO RNG ST 

Address: Operational Base + offset (0x0524 

| Bit |Attr/ResetValue| =< ———“‘;C™C*éi scription — 
[31:1 [RO |0x00000000 [reserved ——“‘“‘“‘CSOSCO™OOOOOOC(‘éizC 


rng_st 
W1 0x0 RNG work state 
C 1'bO: IDLE 
1'bi: BUSY 


SCRYPTO_ RNG INTEN 
Address: Operational Base + offset (0x0528) 

| Bit |Attr|ResetValue| Ci‘ @Scritiom 
[31:1 |RO [0x00000000 |reserved Cd 


cpinten 

Mode completed interrupt enable 
RM /Ex0 1'bO: Disable the interrupt 

1'b1: Enable the interrupt 


SCRYPTO RNG INTST 

Address: Operational Base + offset (0x052C) 

| Bit [Attr|ResetValue|  ———C—Ci‘CiScriptiom = 
[31:1 [RO_|0x00000000 [reserved CS 


cpints 
Wi Mode completed interrupt status 
C 0x0 1'bO: Interrupt is inactive 

1'b1: Interrupt is active 

Write 1 clear to 0 


SCRYPTO KEY SEL 
Address: Operational Base + offset (0x0610 


| Bit_|Attr| Reset Value 


key_sel 
q Select which key to use as the operation key 
San Os RW Ox enOonoe 32'h5a5a5a5a: Key table key 
Others: Normal key 
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SCRYPTO LOCKSTEP FLAG 
Address: Operational Base + offset (0x0618 


| Bit |Attr|/Reset Value| Ci eescription 
31:1 |RO_|0x00000000 


lockstep_flag 


Indicates whether CIPHER has been attacked 
1'bO: Not under attack 
1'bi: Under attack 


SCRYPTO LOCKSTEP EN 
Address: Operational Base + offset (0x061C) 
| Bit [Attr/ResetValue| —Céiescription 
[31:1 [RO _|0x00000000 [reserved 
lockstep_en 
Enable lockstep check 
1'bO: Disable 
1'b1: Enable 
If disable, lockstep_flag field of DMA_INT_ST register will never 
Dull up 


NSCRYPTO AES VERSION 
Address: Operational Base + offset (0x0680 


| Bit |Attr[ResetValue| ss —Ci@eescription = 
31:19/RO_|0x0000_ reserved 

aes256_flag 

Whether the AES supports AES256 

1'bO: No support 

1'b1: Support 

aes192 flag 

Whether the AES supports AES192 

1'bO: No support 

1'b1: Support 

aes128 flag 

Whether the AES supports AES128 

1'bO: No support 

1'b1i: Support 


cbc-mac_flag 

Whether the AES supports CBC-MAC 
1'bO: No support 

1'b1: Support 

cmac_flag 

Whether the AES supports CMAC 
1'bO: No support 

1'b1: Support 


Whether the AES supports GCM 
1'bO: No support 
1'b1: Support 


Whether the AES supports CCM 
1'bO: No support 
1'b1: Support 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1167 


RK3588 TRM-Part2 


| Bit |Attr[ResetValue| ss ——Ci‘“‘;C™C~Ci scription 
xts_flag 
Whether the AES supports XTS 
1'bO: No support 
1'b1: Support 
ofb_flag 
Whether the AES supports OFB 
1'bO: No support 
1'b1: Support 
cfb_flag 
Whether the AES supports CFB 
1'bO: No support 
1'b1: Support 
ctr_flag 
Whether the AES supports CTR 
1'bO: No support 
1'b1: Support 
cts_flag 
Whether the AES supports CTS 
1'bO: No support 
1'b1: Support 
cbc_flag 
Whether the AES supports CBC 
1'bO: No support 
1'b1: Support 
ecb_flag 
Whether the AES supports ECB 
1'bO: No support 
1'b1: Support 


SCRYPTO AES VERSION 
Address: Operational Base + offset (0x0680) 


| Bit [Attr/ResetValue| Ci ecription 
31:19/RO_|ox0000_ reserved 

aes256_flag 

Whether the AES supports AES256 

1'bO: No support 

1'b1: Support 

aes192 flag 

Whether the AES supports AES192 

1'bO: No support 

1'b1: Support 

aes128 flag 

Whether the AES supports AES128 

1'bO: No support 

1'b1: Support 


cbc-mac_flag 

Whether the AES supports CBC-MAC 
1'bO: No support 

1'b1: Support 

cmac_flag 

Whether the AES supports CMAC 
1'bO: No support 

1'b1: Support 
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| Bit |Attr|ResetValue| Ci@eescription 


gcm_flag 
Ox4 Whether the AES supports GCM 

1'bO: No support 
1'b1: Support 
ccm_flag 

7 Ox4 Whether the AES supports CCM 
1'bO: No support 
1'b1: Support 


xts_flag 

Whether the AES supports XTS 
1'bO: No support 

1'b1: Support 

ofb_flag 

Whether the AES supports OFB 
1'bO: No support 

1'b1: Support 

cfb_flag 

Whether the AES supports CFB 
1'bO: No support 

1'b1: Support 

ctr_flag 

Whether the AES supports CTR 
1'bO: No support 

1'b1: Support 

cts_flag 

Whether the AES supports CTS 
1'bO: No support 

1'b1: Support 

cbc_flag 

Whether the AES supports CBC 
1'bO: No support 

1'b1: Support 

ecb_flag 

Whether the AES supports ECB 
1'bO: No support 

1'b1: Support 


NSCRYPTO DES VERSION 
Address: Operational Base + offset (0x0684) 
| Bit [Attr|ResetValue| Ci‘ ection 
31:18[RO_|[0x0000_ reserved 
eee_flag 
Whether the DES supports EEE mode 
1'bO: No support 
1'b1: Support 
tdes_flag 


Whether the DES supports TDES 
1'bO: No support 
1'b1: Support 


15:6 |RO_|0x000 


5 Ox Whether the DES supports OFB 
1'bO: No support 
1'b1: Support 
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| Bit |Attr|ResetValue| Ci@eescription 


cfb_flag 

4 Ox4 Whether the DES supports CFB 
1'bO: No support 
1'b1: Support 


3:2 |RO |OxO [reserved 


cbc_flag 


Whether the DES supports CBC 
1'bO: No support 
1'b1: Support 


Whether the DES supports ECB 
1'bO: No support 
1'b1: Support 


SCRYPTO DES VERSION 
Address: Operational Base + offset (0x0684) 


| Bit [Attr/ResetValue| Ci escription 
31:18[RO_ |0x0000_ reserved 
eee_flag 
Whether the DES supports EEE mode 
1'bO: No support 
1'b1: Support 
tdes_flag 
Whether the DES supports TDES 
1'bO: No support 
1'b1: Support 
15:6 [RO |0x000_ reserved 
ofb_flag 
Whether the DES supports OFB 
1'bO: No support 
1'b1: Support 


Whether the DES supports CFB 
1'bO: No support 
1'b1: Support 


3:2 |RO |Oxo reserved 


Whether the DES supports CBC 
1'bO: No support 

1'b1: Support 

ecb_flag 

Whether the DES supports ECB 
1'bO: No support 

1'b1: Support 


NSCRYPTO SM4 VERSION 

Address: Operational Base + offset (0x0688) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:11[RO_|0xo00000__—ifreserved 


cbc-mac_flag 

10 Ox Whether the SM4 supports CBC-MAC 
1'bO: No support 
1'b1: Support 
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| Bit |Attr|ResetValue| Ci@eescription 


cmac_flag 

Ox4 Whether the SM4 supports CMAC 
1'bO: No support 
1'b1: Support 
gcm_flag 

Ox4 Whether the SM4 supports GCM 
1'bO: No support 
1'b1: Support 
ccm_flag 

5 Whether the SM4 supports CCM 

1'bO: No support 
1'b1: Support 


xts_flag 

Whether the SM4 supports XTS 
1'bO: No support 

1'b1: Support 

ofb_flag 

Whether the SM4 supports OFB 
1'bO: No support 

1'b1: Support 

cfb_flag 

Whether the SM4 supports CFB 
1'bO: No support 

1'b1: Support 

ctr_flag 

Whether the SM4 supports CTR 
1'bO: No support 

1'b1: Support 

cts_flag 

Whether the SM4 supports CTS 
1'bO: No support 

1'b1: Support 

cbc_flag 

Whether the SM4 supports CBC 
1'bO: No support 

1'b1: Support 

ecb_flag 

Whether the SM4 supports ECB 
1'bO: No support 

1'b1: Support 


SCRYPTO_ SM4 VERSION 

Address: Operational Base + offset (0x0688 

| Bit |Attr|ResetValue|  —— “s——“‘;‘“SC:*#Céi scription =— (“sd 
31:11/RO [0x000000__ifreserved ——“(‘“CS™SCS™C™C™C™C™C~™~C™CS 


cbc-mac_flag 
Whether the SM4 supports CBC-MAC 
1'bO: No support 


1'b1: Support 

cmac_flag 

Whether the SM4 supports CMAC 
1'bO: No support 

1'b1: Support 
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| Bit |Attr|ResetValue| Ci@eescription 


gcm_flag 
Ox4 Whether the SM4 supports GCM 

1'bO: No support 
1'b1: Support 
ccm_flag 

7 Ox4 Whether the SM4 supports CCM 
1'bO: No support 
1'b1: Support 


xts_flag 

Whether the SM4 supports XTS 
1'bO: No support 

1'b1: Support 

ofb_flag 

Whether the SM4 supports OFB 
1'bO: No support 

1'b1: Support 

cfb_flag 

Whether the SM4 supports CFB 
1'bO: No support 

1'b1: Support 

ctr_flag 

Whether the SM4 supports CTR 
1'bO: No support 

1'b1: Support 

cts_flag 

Whether the SM4 supports CTS 
1'bO: No support 

1'b1: Support 

cbc_flag 

Whether the SM4 supports CBC 
1'bO: No support 

1'b1: Support 

ecb_flag 

Whether the SM4 supports ECB 
1'bO: No support 

1'b1: Support 


NSCRYPTO HASH VERSION 
Address: Operational Base + offset (Ox068C 


| Bit |Attr[ResetValue| ss —Ci@eescription = 
[31:9 [RO |0xo00000_—i|reserved 
sm3_flag 
Whether the HASH supports SM3 
1'bO: No support 
1'b1: Support 
md5_ flag 


Whether the HASH supports MD5 

1'bO: No support 

1'b1: Support 

sha512-256_flag 

Whether the HASH supports SHA-512/256 
1'bO: No support 

1'b1: Support 
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| Bit [Attr|ResetValue| C(@Deescription 
sha512-224 flag 
Whether the HASH supports SHA-512/224 
1'bO: No support 
1'b1: Support 
sha512_flag 
Whether the HASH supports SHA-512 
1'bO: No support 
1'b1: Support 
sha384_flag 
Whether the HASH supports SHA-384 
1'bO: No support 
1'b1: Support 
sha256_flag 
Whether the HASH supports SHA-256 
1'bO: No support 
1'b1: Support 
sha224 flag 
Whether the HASH supports SHA-224 
1'bO: No support 
1'b1: Support 
sha1_flag 
Whether the HASH supports SHA-1 
1'bO: No support 
1'b1: Support 


SCRYPTO HASH VERSION 
Address: Operational Base + offset (Ox068C) 


| Bit [Attr/ResetValue| Ci escription 
31:9 |RO [0x000000_—ifreserved 
sm3_flag 
Whether the HASH supports SM3 
1'bO: No support 
1'b1: Support 
md5_ flag 
Whether the HASH supports MD5 
1'bO: No support 
1'b1: Support 
sha512-256_flag 
Whether the HASH supports SHA-512/256 
1'bO: No support 
1'b1: Support 
sha512-224 flag 
Whether the HASH supports SHA-512/224 
1'bO: No support 
1'b1: Support 
sha512_flag 
Whether the HASH supports SHA-512 
1'bO: No support 
1'b1: Support 
sha384_flag 
Whether the HASH supports SHA-384 
1'bO: No support 
1'b1: Support 
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| Bit |Attr[ResetValue| ——— ——C—iti‘“C;C*C*C‘~Ci criti 
sha256_flag 
Whether the HASH supports SHA-256 
1'bO: No support 
1'b1: Support 
sha224 flag 


Whether the HASH supports SHA-224 
1'bO: No support 

1'b1: Support 

sha1_flag 

Whether the HASH supports SHA-1 
1'bO: No support 

1'b1: Support 


NSCRYPTO HMAC VERSION 
Address: Operational Base + offset (0x0690) 


| Bit [Attr/ResetValue| —Céiecription 
[31:5 [RO |0x0000000_|reserved 
sm3_flag 
Whether the HMAC supports SM3 
1'bO: No support 
1'b1: Support 
md5_flag 
Whether the HMAC supports MD5 
1'bO: No support 
1'b1: Support 
sha512_flag 
Whether the HMAC supports SHA-512 
1'bO: No support 
1'b1: Support 
sha256_flag 
Whether the HMAC supports SHA-256 
1'bO: No support 
1'b1: Support 
sha1_flag 
Whether the HMAC supports SHA-1 
1'bO: No support 
1'b1: Support 


SCRYPTO_HMAC_VERSION 
Address: Operational Base + offset (0x0690 
| Bit [Attr/ResetValue| Cs‘ ecription 
[31:5 [RO |0x0000000 [reserved sd 
sm3_flag 
Whether the HMAC supports SM3 
1'bO: No support 
1'b1: Support 
md5_flag 


Whether the HMAC supports MD5 
1'bO: No support 

1'b1: Support 

sha512_flag 

Whether the HMAC supports SHA-512 
1'bO: No support 

1'b1: Support 
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| Bit |Attr[ResetValue| ss —Cti—“C;i—C*C‘~Ci scription 
sha256_flag 
Whether the HMAC supports SHA-256 
1'bO: No support 


1'b1: Support 

sha1_flag 

Whether the HMAC supports SHA-1 
1'bO: No support 

1'b1: Support 


NSCRYPTO RNG VERSION 
Address: Operational Base + offset (0x0694) 


| Bit [Attr/Reset Value|  ————“—~s—SCSCSDeScription — i 
7 rng_version_code 
31:0 RO 0x01000000 IRNG version code is 0x0100. 0000. 


SCRYPTO_ RNG VERSION 
Address: Operational Base + offset (0x0694) 


| Bit |Attr/Reset Value|  =——————s—Ss—S—S Description — i sd 
: rng_version_code 
0x02000000 [RNG version code is 0x0200_ 0000. 


NSCRYPTO PKA VERSION 
Address: Operational Base + offset (0x0698) 


[| Bit [Attr/Reset Value| —————“—~s—SCSCSDeScription i 
‘ pka_version_code 
31:0 RO 0x01000000 |EK~ version code is 0x0100 0000. 


SCRYPTO_ PKA_VERSION 
Address: Operational Base + offset (0x0698) 


| Bit |Attr/Reset Value|  =———————Ss—Ss—S—S Description — i sd 
. pka_version_code 
0x01000000 |5x~ version code is 0x0100_0000. 


NSCRYPTO CRYPTO VERSION 
Address: Operational Base + offset (OxO6FO) 


| Bit [Attr[Reset Value|  —————————“‘—~s—S—C—CCCDeScrription — i sd 
: nscrypto_version_code 
31:0 [RO 0x02000001 J \iccRypTO version code is 0x0200_0001. 


SCRYPTO CRYPTO VERSION 
Address: Operational Base + offset (OxO6FO) 


| Bit |Attr[Reset Value|  —————————“—~s—™—CC DeScrriptiom  ——sid| 
. scrypto_version_code 
0x02000002 |ccRYpTo version code is 0x0200_0002. 


CRYPTO PKA MEM MAPn 

Address: Operational Base + offset (0Ox0800+n*0x4 

| Bit |Attr[ResetValue|  ——s<s ——“‘;S™~SC#éi scription — 
[31:12[RO |0x00000 _—sireserved — — —“‘“‘“(‘“(“(CS*S*C*C*C*C*C*C*C*C*C*C*™*C*C*C™C™C™C™C™C™C*C*C*C*C~*dC 


memory_mapn 
. MAP n range from 0 to 31 
BES RE EXO 00 PKA_MEM_MAPn address = 0x0800 + 0x4 *n 
Memory map n [11:2], bit[1:0] is stuck to 0 
reserved 


1:0 |RO |oxo __—[reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1175 


RK3588 TRM-Part2 


CRYPTO PKA OPCODE 


Address: Operational Base + offset (0x0880) 


| Bit |Attr| Reset Value 


; 


opcode 

Defines the PKA operation 

5'h04: Add, Inc 

5'h05: Sub, Dec, Neg 

5'h06: ModAdd, ModInc 

5'h07: ModSub, ModDec, ModNeg 
5'h08: AND, TSTO, CLRO 

5'hO9: OR, COPY, SETO 

5'hOA: XOR, FLIPO, INVERT, COMPARE 
5'hOB: SHRO 

5'hOD: SHR1 

5'hOE: SHLO 

5'hOF: SHL1 

5'h10: MulLow 

5'h11: ModMul 

5'h12: ModMulN 

5'h13: ModExp 

5'h14: Division 

5'h15: Div 

5'h16: ModDiv 

5'h0O0O: Terminate 

len 

The virtual length address 0-7 
Virtual address O point to PKA_LO 
Virtual address 1 point to PKA_L1 


Virtual address 7 point to PKA_L7 

reg_a 

Operand A virtual address 0-15 

Virtual address O point to PKA_MEM_MAPO 
Virtual address 1 point to PKA_MEM_MAP1 


Virtual address 15 point to PRKRA_MEM_MAP15 
reg_b 

Operand B virtual address 0-15 

Virtual address 0 point to PKA_MEM_MAPO 
Virtual address 1 point to PKA_MEM_MAP1 


Virtual address 15 point to PKA_MEM_MAP15 
reg_r 

Result register virtual address 0-15 

Virtual address O point to PKA_MEM_MAPO 
Virtual address 1 point to PKA_MEM_MAP1 


Virtual address 15 point to PKA_MEM_MAP15 


Tag 


CRYPTO N_NP TO Ti ADDR 

Address: Operational Base + offset (0x0884) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:20/RO [oxo00. reserved SY 
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| Bit |Attr[ResetValue| ss ——Ci‘“‘;C™C~Ci scription 
reg_tl 
Virtual address of temporary register number 1 
Virtual address O point to PKA_MEM_MAPO 
Virtual address 1 point to PKA_MEM_MAP1 


Virtual address 15 point to PRKA_MEM_MAP15 
reg_tO 

Virtual address of temporary register number 0 
Virtual address 0 point to PKA_MEM_MAPO 
Virtual address 1 point to PKA_MEM_MAP1 


Virtual address 15 point to PKA_MEM_MAP15 
reg_np 

Virtual address of register np 

Virtual address 0 point to PKA_MEM_MAPO 
Virtual address 1 point to PKA_MEM_MAP1 


Virtual address 15 point to PKA_MEM_MAP15 
reg_n 

Virtual address of register n 

Virtual address 0 point to PKA_MEM_MAPO 
Virtual address 1 point to PKA_MEM_MAP1 


Virtual address 15 point to PKA_MEM_MAP15 


CRYPTO PKA STATUS 
Address: Operational Base + offset (0x0888) 


0x0 pka_cpu_busy 
PKA is busy memory control is by PKA 


modinv_of_zero 

Modular inverse of zero flag 
alu_sign_out 

Sign of the last operation(MSB) 
alu_carry 


Carry of the last ALU operation 
div_by_zero 

Division by 0 

alu_mod_ovflw 


pipe_is_ busy 

PKA ready signal 

1'bO: Pipe full 

1'b1: PKA ready for new command 


CRYPTO PKA _SW_RESET 
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Address: Operational Base + offset (OxO088C 


| Bit |Attr|Reset Value|  ———————™s—S—SS Description — 
31:1 [RO [0x00000000 


pka_sw_reset 
WO |0x0 PKA software reset the reset mechanism will take about four PKA 
clocks until the reset line is de-asserted. 


CRYPTO PKA Ln 


Address: Operational Base + offset (0x0890+n*0x4 

| Bit [Attr/ResetValue| Ci ecription 
[31:13|RO_[0x00000_—sireserved 
pka_In 

Length n range from 0 to 7 

PKA_Ln address = 0x0890 + 0x4 * n 

PKA length n, in bit unit 


12:0 |RW |0x0000 


CRYPTO PKA PIPE RDY 
Address: Operational Base + offset (Ox08B0) 


po lou ce 
PKA pipe is ready for new opcode. 


CRYPTO PKA _ DONE 
Address: Operational Base + offset (0x08B4) 


[ResetValue| Cieescription 
0x00000000 


Ox4 pka_done 
PKA operation is completed and pipe is empty. 


CRYPTO PKA MON_ SELECT 

Address: Operational Base + offset (OxO8B8 

| Bit |Attr[ResetValue| ss ——“‘;‘“C;C™C~Ci escritiom 
[31:4 [RO |0x0000000_ [reserved  — —its—“‘(‘“(C‘C‘“(C(C*C*™*C*™*™*™C™C™C™C‘C*C 


: pka_mon_select 
PKA monitor select which PKA FSM monitor is being output. 


CRYPTO PKA DEBUG REG EN 

Address: Operational Base + offset (OxO8BC) 

| Bit [Attr|ResetValue|  —————C‘i scription = 
[31:1 [RO_|0x00000000 [reserved 


pka_debug_reg_en 
jo |rw oxo Enable all the debug mechanism when set. 


CRYPTO DEBUG CNT ADDR 
Address: Operational Base + offset (Ox08CO) 


| Bit [Attr|ResetValue|  ——<s—“‘“;CC~éiS scription =— Cd 

[31:20/[RO_|0x000O_——sireserved ee —( s—“‘“(“(C(SC*S*s*S™SC™C~S~C~C~C~C~C~C~CCCCCC~SCS 
debug_cnt_addr 

0x00000 The clock counter initial values. clock is disabled when counter 
expires. Triggered when pka_debug_en is set. 


R/W 
=16 


19:0 


CRYPTO DEBUG EXT ADDR 
Address: Operational Base + offset (0x08C4) 
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| Bit |Attr|Reset Value| Ci ecription 
31:1 |RO_|0x00000000 


debug_ext_addr 

0 wo foxo | Disable the debug Mechanism. 

CRYPTO PKA DEBUG HALT 

Address: Operational Base + offset (0x08C8) 

| Bit [Attr|ResetValue| CC‘ scription 
31:1 [RO [0x00000000 


0x0 pka_debug_halt 
In debug mode: PKA is in halt state. 


CRYPTO PKA MON READ 
Address: Operational Base + offset (Ox08D0) 


| Bit |Attr|ResetValue| Ci eescription 
; pka_mon_read 
31:0 fro | te This is the PKA monitor bus register output. 


CRYPTO PKA_INT ENA 
Address: Operational Base + offset (0x08D4) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:1 |RO_[0x00000000 |reserved CS 
pka_int_ena 
1'bO: Disable pka interrupt 
1'b1: Enable pka interrupt 


CRYPTO PKA INT ST 
Address: Operational Base + offset (Ox08D8 


| Bit |Attr/ResetValue| —Cieescription = 
[31:1 [RO _|0x00000000 |reserved 
pka_int_st 
Indicate that PKA operation completes. After the bit is read, the 
application should write 1 to clear this bit for next time use. 


CRYPTO SRAM ADDR 
Address: Operational Base + offset (0x1000) 


| Bit |Attr| Reset Value 


sram_addr 
. Sram address starts from 0x1000 to Oxifff. When 
Ste 0) BNE Oxp Deo 0000 RAM_CTL.ram_pka_rdy == 0, application could access sram. 
Otherwise, application can't. 


10.4 Application Note 


10.4.1 Clock & Reset 
There are 4 clock domains in CRYPTO. The clock and reset signals are described in the 
following table. 


Table 10-1 CRYPTO Clock & Reset Description 


Signal Attr Description 
helk clock | AHB clock 
aclk clock | AXI master clock 
pclk(SCRYPTO only) | clock | APB master clock 
clk_core clock | Cipher work clock 
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Signal Attr Description 

clk_pka clock | PKA work clock 
clk_rng clock | TRNG work clock 

Asynchronously assert, synchronously de-assert to hclk, low 
hresetn reset ; 

active 

Asynchronously assert, synchronously de-assert to aclk, low 
aresetn reset 

active 
presetn(SCRYPTO bacet Asynchronously assert, synchronously de-assert to pclk, low 
only) active 

Asynchronously assert, synchronously de-assert to clk_core, 
resetn_core reset 

low active 

Asynchronously assert, synchronously de-assert to clk_pka, 
resetn_pka reset Y ; ul Y y an 

low active 

Asynchronously assert, synchronously de-assert to clk_rng, 
resetn_rng reset Y . Y Y z a 

low active 


Each function need different clocks. The applications could gate the un-used clock to save 
power. Please see the following table for detail information. 


Table 10-2 CRYPTO Clock & Reset Description 


Operation HCLK ACLK | CLK_CORE | CLK_PKA 
AES ON ON ON OFF 
DES/TDES ON ON ON OFF 
SM4 ON ON ON OFF 
HASH/HMAC_ | ON ON ON OFF 
PKA ON OFF OFF ON 


Even when CLK_CORE is on, CRYPTO is doing some cipher job. And CRYPTO could still be 
able to automatically gate most parts of un-used blocks to save more power, if 
CRYPTO_CLK_CTL. auto_clkgate_en is set to ‘1’. The default value for this bit is also ‘1’. 
Application could do a soft reset to a certain clock domain. Please refer to “Chapter CRU” for 
more details. 


10.4.2 Performance 
Cipher performance is shown in the following table. 


Table 10-3 CRYPTO Performance Description 


block clk_core serial max | parallel max 
Algorithm size | frequency | cycle | throughput | throughput 
(Byte) (Mhz) (MBps) (MBps) 
DES 8 350 18 155 622 
TDES 8 350 55 50 203 
AES-128 16 350 12 466 1866 
AES-192 16 350 14 400 1600 
AES-256 16 350 16 350 1400 
SM4 16 350 34 164 658 
SM3 64 350 66 339 NA 
SHA-1 64 350 81 276 NA 
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block clk_core serial max | parallel max 
Algorithm size | frequency | cycle | throughput | throughput 
(Byte) (Mhz) (MBps) (MBps) 
MD5 64 350 65 344 NA 
SHA-256/224 | 64 350 65 344 NA 
SHA-512/384/ 
512 _224/ 128 350 81 553 NA 
512_256 
RSA-2048 NA 350 130K | NA NA 


There are 2 column throughput rates in the table, 1 is serial mode, the other is parallel 
mode. In parallel mode, there are 4 engines working at the same time. So the speed is 4 
times than serial mode. Parallel mode includes ECB/CTR/XTS both encryption and decryption 
mode, CFB/CBC/CTS only decryption mode. Other modes are serial. HASH doesn’t have 
parallel mode. 

For RSA-2048, the time-consuming MODEXP operation needs about 130K clock cycles. 


10.4.3 DMA 

DMA supports Link List Item (LLI) DMA transaction. 

@ Each item contains 8 bytes, and start address should be 8 bytes align 

@ We suggest that DATA start address is 8 bytes align 

@ Total DATA length is byte align 

@ Support segmenting HASH/HMAC DATA into multi sections. We suggest that each 
section DATA length is a multiple of 64 bytes, except this section is the last section 


Crypto Registers LIST DATA 


Fig. 10-2 LLI DMA Usage 


As shown in the Figure above, Register CRYPTO_DMA_LLI_ADDR points to 1’st LLI item in 
external memory. Each LLI item contains DATA address, length, control information and next 
LLI item pointer, except the last LLI item. The last item doesn’t have the next LLI Item 
pointer. After the last LLI item is finished, DMA will go to idle state. 
LLI item definition is shown in the following table. 

Table 10-4 LLI Item Description 


offset Def Description 
0x00 SRC_ADDRESS[31:0] Source data start address 

0x04 SRC_LENGTH[31:0] Source data length, in byte unit 
0x08 DST_ADDRESS[31:0] Destination data start address 
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offset Def Description 

OxOc DST_LENGTH[31:0] Destination data length, in byte unit 

0x10 USER_DEFINE[31:0] Used in cipher block 

0x14 IV_OFFSET IV offset 

0x18 DMA_CTRL[31:0] Used in DMA block 
Next LLI item address. When 

Oxic NEXT_ADDRESS[31:0] DMA_CTRL.LAST = “1”, NEXT_ADDRESS is 
invalid 


DMA_CTRL: the definition is shown in the following table. 
Table 10-5 LLI Item dma_ctl Description 


Bit Def Definition 

[31:24] ITEM_ID[7:0] Used to identify LLI items 

[23:16] Reserved Reserved 

[15:11] Reserved Reserved 
When source data fetch is completed, 

10 Source_item_done enable | CRYPTO_DMA_INT_ST.source_item_done will assert 
if this bit is set 
When destination data fetch is completed, 

9 Dst_item_done enable CRYPTO_DMA_INT_ST.dst_item_done will assert if 
this bit is set 
When all LLI items transfer is completed, 

8 List_done enable CRYPTO_DMA_INT_ST.list_done_ will assert if this 
bit is set 

[7:2] Reserved Reserved 
Indicate DMA will hold on after executes current 

1 PAUSE item. DMA won't go on unless 
CRYPTO_DMA_CTL.restart is configured 

0 LAST Indicate current item is the last one. After executes 
current item, DMA will return to IDLE state 

Table 10-6 LLI Item user_define Description 
Bit Signal Description 
S127 Reserved Reserved 
6:4 Chnl_num Channel number, from 0 to 7 
: Indicate current item's attribution 
3 String_attr . : 
1: ADA; 0: PC(plaintext or ciphertext) 

2 String_last Indicate current item is the string last item 

1 String_start Indicate current item is the string first item 

0 Cipher_start Indicate current item is the cipher first item 


10.4.4 Hash and cipher operation 


NSCRYPTO and SCRYPTO have the same function of hash and cipher. 


10.4.5 TRNG 
@ How to start 


After configuring other registers, 


NSCRYPTO starts random number generation after 


configuring rng_start bit segment of register NSCRYPTO_RNG_CTL. For SCRYPTO, after other 
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register are configured and rng_enable bit segment of register SCRYPTO_RNG CTL is 
configured, SCRYPTO_RNG_START register must be configured to start random number 
generation. 


e First start in SCRYPTO 

SCRYPTO will automatically generate a random number after reset release. Only after the 
first random number generation is completed can the register be configured to generate a 
new random number. 


@ Interrupt in SCRYPTO 
SCRYPTO will set register SCRYPTO_RNG_INTEN after generating random number. If register 
SCRYPTO_RNG_INTST is configured, SCRYPTO will set interrupt signal. 


10.4.6 Lockstep in SCRYPTO 

When SCRYPTO’s SCRYPTO_LOCKSTEP_EN register is configured, 
SCRYPTO_LOCKSTEP_FLAG register will be set when SCRYPTO is attacked. When 
SCRYPTO_LOCKSTEP_FLAG register is set, only reset SCRYPTO can clear the register. 


10.4.7 KEY Table in SCRYPTO 

KEY Table is used to receive and temporarily store the KEY sent by KEYLAD through APB, 
and provide the KEY to CIPHER operation. If SCRYPTO uses the KEY in the KEY Table as the 
KEY of the CIPHER operation, it also needs to configure the SCRYPTO_KEY_SEL register to 
be the value of Ox5a5a5a5a. 


10.4.8 Multi-Channel Map 
There are 8-channel configurations for AES or DES/TDES operation. For different key-size, 


the map is different. Please find the register map in the following table. 


Table 10-7 LLI Item user_define Description 


Cipher sel | chnl num key iv(tag/...) 
AES-128/ CHO_KEYO-3/ | CHO_IVO-3/ 
DES 0 CHO_KEYO-1 | CHO_IVO-1 
AES-128/ CHn_KEYO0-3/ | CHn_IVO-3/ 
DES n CHn_KEYO-1 | CHn_IVO-1 
AES-128/ CH7_KEYO-3/ | CH7_IVO-3/ 
DES 7, CH7_KEYO-1 | CH7_IVO-1 
AES-192/ CHO_KEYO-3, | CHO_IVO-3/ 
TDES 0 CH1_KEYO-1 | CHO_IVO-1 
AES-192/ CH2_KEYO-3, | CH1_IVO-3/ 
TDES 1 CH3_KEYO-1 | CH1_IVO-1 
AES-192/ CH4_KEYO0-3, | CH2_IVO-3/ 
TDES 2 CH5_KEYO-1 | CH2_IVO-1 
AES-192/ CH6_KEYO-3, | CH3_IVO-3/ 
TDES 3 CH7_KEYO-1 | CH3_IVO-1 
AES-192/ 
TDES 4-7 not supported | not supported 
CHO_KEYO-3, | CHO_IVO-3/ 
AES-256 0 CH1_KEYO-3 | CHO_IVO-1 
CH2_KEYO-3, | CH1_IVO-3/ 
AES-256 1 CH3_KEYO-3 | CH1_IVO-1 
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Cipher sel | chnl num key iv(tag/...) 
CH4_KEYO0-3, | CH2_IVO-3/ 
AES-256 2 CH5_KEYO-3 | CH2_IVO-1 
CH6_KEYO-3, | CH3_IVO-3/ 
AES-256 3 CH7_KEYO-3 | CH3_IVO-1 
AES-256 4-7 not supported | not supported 


In AES-XTS mode, there are 2 keys, and only AES-128 and AES-256 mode are. Please refer 
to the following table for detail information. 


Table 10-8 LLI Item user_define Description 
Cipher chnl 


key1 key2 tweak 
sel num 
AES-128 | 0 CHO_KEYO-3 CH4_KEYO-3 | CHO_IVO-3 
AES-128 | 1 CH1_KEYO-3 CH5_KEYO-3 CH1_IVO0-3 
AES-128 | 2 CH2_KEYO0-3 CH6_KEYO-3 | CH2_IVO-3 
AES-128 | 3 CH3_KEYO0-3 CH7_KEYO-3 | CH3_IVO-3 
not 
AES-128 | 4-7 not supported not supported 
supported 
not 
AES-128 | NA not supported not supported 
supported 
CHO_KEYO-3, CH4_KEYO- 
AES-256 | 0 = = CHO_IVO-3 


CH1_KEY0-3 CH5_KEY3 
CH2_KEYO-3, | CH6_KEYO- 


AES-2 1 CH1_IVO-3 
RPO CH3_KEYO-3 CH7_KEY3 = 
not 
AES-256 | 2-7 not supported not supported 
supported 


10.4.9 HASH Data Path 
HASH and AES could run in parallel way. There are 2 paths lead to AES-HASH function. One 
is AES-HASH-RX mode, the other is AES-HASH-TX mode. 


RX_FIFO -— AES [-————_ TX_FIFO 


————_ HASH 


Fig. 10-3 AES-HASH-RX mode 
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RX_FIFO ————— AES > TX_FIFO 


———F| HASH 


Fig. 10-4 AES-HASH-TX mode 


As shown in the figures above, we could facilitate operations in some cases. For example, 
secure boot, we need both AES and HASH operations for the same blocks of data. The data 
HASH gets from RX_FIFO or TX_FIFO is byte swapped if the byte swap function is 
configured. 


10.4.10 Program Steps 
The application could succeed various CRYPTO operations if they program properly. 


@ Program the LLI address to DMA_LLI_ADDR 

@ Program KEY, IV, or other parameter if needed 

@ Program BC_CTL or HASH_CTL for control information 
@ Prepare LLI Item 

@ Enable interrupt, or do nothing 


All these operations could be in any order 

@ Program DMA_CTL.start to start the operation 

This step should be the last configuration step. After this register is configured, other 
registers should not be changed 

@ Wait interrupt asserted, or just poll the DMA_INT_ST bits 

@ Program DMA_INT_ST to clear interrupt status, and get the result 

The application could also use LLI.pause when the next LLI item is not ready. After the new 
item is prepared, the application could program DMA_CTL.restart to continue previous 
operation 
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Chapter 11 PCIe Controller 


11.1 Overview 

The PCI Express (PCIe) is a high performance, general purpose I/O interconnect defined for 
a wide variety of future computing and communication platforms. The PCle designed to be 
used as a general-purpose serial I/O interconnect in multiple market segments, including 
desktop, mobile, server, storage, and embedded communications. The PCIe controller 
implements the three PCI Express protocol layers (Transaction layer, Data Link layer, and the 
MAC portion of the physical layer). It also implements the application-dependent 
functionality of the PCI Express Transaction Layer for packet transmission, which is located 
between application logic and the PCI Express protocol layers. 


The PCIe controller is compliant with PCI Express Specifications 1.1, 2.1, 3.0. The PCIe 
controller subsystem consists of 5 controllers, refer to Block Diagram for details. 


PCle controller subsystem supports the following features: 
@® Compatible with PCI Express Base Specification Revision 3.0 
@ Including 5 PCIe controllers 
m PCIe3_4L DM mode 
Maximum payload size is 256 bytes 
16 ATU inbound regions, 16 ATU outbound regions 
Up to Gen3 X4 link 
Embedded 2-Channel DMA(2ch Read, 2ch Write) with Hardware Flow Control 
Separate Refclk with Independent Spread Spectrum Clocking (SRIS) when 
working with Gen 3 PHY 
m PCIe3_2L RC mode 
@ Maximum payload size is 256 bytes 
@ 16 ATU inbound regions, 16 ATU outbound regions 
@ Upto Gen3 X2 link 
@ Separate Refclk with Independent Spread Spectrum Clocking (SRIS) when 
working with Gen 3 PHY 
Mm PCIe3_1L0/1L1/1L2 RC mode 
@ Maximum payload size is 256 bytes 
@ 8 ATU inbound regions, 8 ATU outbound regions 
@ Upto Gen3 X1 link when connecting with Gen3 PHY, and Gen2 X1 link when 
connecting with Combo PIPE PHY 
@ Separate Refclk with Independent Spread Spectrum Clocking (SRIS) when 
connecting with Gen 3 PHY 
@ The following optional features of the specification 
Alternative Routing-ID Interpretation (ARI) 
Address Translation Services (ATS) by your application 
TLP Prefix 
Dynamic Power Allocation (DPA) 
Li Substates (L1SS) 
Resizable BAR (RBAR) with Expanded RBAR and VF Resizable BAR support 
Separate Refclk with Independent Spread Spectrum Clocking (SRIS) 
Gen3 Receiver Impedance 
PCI Express Active State Power Management (ASPM) 
m PCI Express Advanced Error Reporting (AER) with Multiple Header Logging 
Support Latency Tolerance Reporting (LTR) 
Support Optimized Buffer Flush and Fill (OBFF) 
Internal Datapath Operating at 62.5 MHz, 125 MHz, 250MHz 
Advanced Power and Clock Management 
Internal Address Translation Unit 
Internal MSI-X Generation Module 
Automatic Lane Reversal 
Up-configure Support 


. 2 ee ed 
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@ RAS DES (Debug, Error Injection, and Statistics) 

@ ECRC Generation and Checking 

@ Configuration Intercept Controller to allow your application to modify CFG access from 
wire 

@ Store-and-forward Queue Modes for Rx TLPs 

@ Configurable Filtering Rules for Posted, Non-posted, and Completion Traffic 

@ Configurable BAR Filtering, I/O Filtering, Configuration Filtering and Completion 
Lookup/Timeout 

@ Three Application Transmit Clients 

@ MSI with Per-Vector Masking (PVM), Extended message data for MSI 

@ MSI-X with Per-Vector Masking (PVM) 

11.2 Block Diagram 


PCle Controller Subsystem 


PIPE PHY Wrapper 


PCle sonata) 
z PCle sae _0(1L0) | PHYO(X2: 
ITS port 1 MMe ri neh 
port 1 
le 3. 
u 
PCle ae 


PHY1(X2) 


ITS port 0 MMUPCE 
port 0 


Fig. 11-1 PCle Controller Subsystem Block Diagram 
The PCIe controller subsystem consists of 5 controllers, the 4L and 2L is located in PD_PCIE, 
1L0/1/2 is in PD_PHP. PD_PCIE belongs to PD_PHP, so, PD_PCIE should be power down 
before PD_PHP if the system wants to power PD_PHP. For detail multiplexers of the PHY 
subsystem, refer to Chapter Multi-PHY. 
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PCle Controller 


RAW Core 


AXI Master if 


System RADM/XADM/CDM/eDM 
Interface - A/PMC, etc RPE 


DBI Slave [ 
JS Client a CLK/RST H 


Fig. 11-2 PCle Controller Architecture Overview 
Each Controller consists of RAW core and some application glue logic, like Client and 
CLK/RST block. The RAW core implements of the PCIe protocol and mode-specific features, 
including several AXI bus interface, RADM/XADM/CDM/eDMA/PMC/CXPL. 
11.3 Function Description 
11.3.1 Application Interface and AXI Bridge 
Application Interface comprises with four standard interfaces: one AXI master interface, two 


AXI slave interface and one APB interface. These interface bridging capability for directly 
adding a PCI Express link to an AXI system fabric. 


The AXI bridge module acts as a bridge between the standard AXI interfaces and the PCIe 
controller native interfaces. The bridge interconnects the AXI interfaces within an AXI- 
embedded system with a remote PCIe link, as either a root complex port or as an endpoint 
port. 


The AXI master interfaces enable a remote PCIe device to read and write to an AXI slave (in 

System Interface) connected to the AXI bridge. The AXI link slave interface enables an AXI 

master (in System Interface) to read and write through the AXI bridge to a remote PCIe 

device. The DBI slave enables an AXI master (in System Interface) to access the controller’s 

registers. The APB enables Application to access the Client registers. 

11.3.2 Client 

Client Logic Consists of some additional logic used for application to interact with PCIe 

Controller. For example, applications can access client registers to send/receive PCIe 

Message, request to enter/exit PM state, deal with interrupts, configure some basic 

operation mode, read some basic debug information, and so on. For more details, please 

refer to Client registers description and application notes for more information. 

11.3.3 eDMA 

The RC system CPU, or the EP application CPU, can offload the transferring of large blocks of 

data to the embedded DMA controller, leaving the CPU free to perform other tasks. The 

embedded DMA have one read channel and one write channel. It can simultaneously 

perform the two types of memory transactions: 

@ DMA write: Transfer (copy) of a block of data from local (application) memory to remote 
(link partner) memory. 
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@ DMA read: Transfer (copy) of a block of data from remote (link partner) memory to local 
(application) memory. 


Remote 
Destination 
Memory 


Indicates TLP type 
~~ conversion by the 
DMA Channel 


Fig. 11-3 System Level View of PCle EDMA 
Therefore, the EDMA supports full duplex operation, processing read and write transfers at 
the same time, and in parallel with normal (non-DMA) traffic. Upon completion of a DMA 
transfer or an error, the DMA optionally interrupts the local CPU or sends an interrupt MWr 
(Memory Write) to the remote CPU. The DMA is highly configurable and can be programed 
by using the local DBI AXI Slave interface. 


The EDMA provides a linked list (LL) mode to efficiently move data from source to 
destination with minimal intervention from the local CPU. For details, please refer to DMA 
Registers Description and Application notes for more information. 

11.3.4 CXPL 

PCle Core deal with the PCIe protocol, and consists of three main modules: 


Transaction Layer 


Data Link Layer 


Physical Layer(MAC) 


PHY Interface (PIPE) 


PIPE-Compliant PHY 


Fig. 11-4 PCle Core Architecture Overview 
The PCIe Core implements the basic functionality for the PCI Express physical, link, and 
transaction layers. This module implements a large part of the transaction layer logic, all of 
the data link layer logic, and the MAC portion of the physical layer, including the link training 
and status state machine (LTSSM). The Core connects to the external PHY through the 
standard PIPE interface. 
11.3.5 PMC 
PCIe Controller support PCIe ASPM, L1 Substate and PCI PM. For proper understanding of 
PCIe Power Management, you should be familiar with Power Management of the PCI Express 
Base Specification, and PCI-SIG Engineering Change Notice ECN L1 Substates with 
CLKREQ#. For application details, please refer to Application Notes for more information. 
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11.3.6 XADM 

Transmit Application-Dependent Module (XADM) implements the application-specific 
functionality of the PCI Express transaction layer for packet transmission. Its functions 
include: 

@ TLP Arbitration 

@ TLP Formation 

@ Flow Control (FC) Credit checking 

The transmit path uses a cut-through architecture. It does not implement transmit 
buffering/queues (other than the retry buffer). The controller maintains an internal Target 
Completion Lookup Table to store certain TLP header information from the Rx request 
11.3.7 RADM 

Receive Application-Dependent Module (RADM) implements application-specific functionality 
of the PCI Express transaction layer for packet reception. Its functions include: 

@ Sorting/filtering of received TLPs. The filtering rules and routing are configurable. 

@ Buffering and queuing of the received TLPs. 

@ Routing of received TLP to the controller’s receive interfaces. 

The RADM maintains a Receive Completion Lookup Table (LUT) for completion tracking and 
completion-timeout monitoring of Tx non-posted requests. It indicates a timeout when an 
expected Rx completion does not arrive within the timeout period. 

11.3.8 CDM 

Configuration-Dependent Module (CDM) implements: 

@ Standard PCI Express configuration space 

@ Controller-specific register space (Port Logic Registers 


11.4 Register Description 

PCIe Registers can be accessed by either local CPU through AXI DBI bus or remote RC 
device through PCIe link or both. The way through local CPU will be mentioned as ‘DBI’ and 
the way through PCIe link will be mentioned as ‘wire’ in this section. 


Some read-only registers can be made temporarily R/W when you write 1 to the 
DBI_RO_WR_EN bit of the MISC_CONTROL_1_OFF register. These registers will be 
specifically mentioned in their description if they have this feature. 
11.4.1 Internal Address Mapping 
PCIe local address mapping is listed in this section. 

Table 11-1 PCle3_4L DM G3 Client and Core Register Address Mapping 


; Address Offset Address 
Base Address Name Device Length Range 
0xF5000000 PCleS_4L_DBI_| Core 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
0xa40000000 PCles ais DEL. | Core 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
PCIe3_ 4L_S PCIe 
OxFOO00000 Outbound | 16M BYTE | 0x0000000~Oxffffff 
Memory 
PCIe3_4L_S PCIe 
0x900000000 Outbound | 1G BYTE 0x00000000~Ox3fffffff 
Memory 
OxFE150000 PCTeS AL ARB Client 64K BYTE | 0x0000~Oxéfff 
Register 
Table 11-2 PCle3_2L RC G3 Client and Core Register Address Mapping 
Base Address Name Device Address Offset Address 
Length Range 
OxF5400000 Peles =2b BP | core 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
0xa40400000 PCIe3_2L_DBI | Core 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
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Base Address Name Device fee slg eras 
PCIe3_2L_S PCIe 
OxF1000000 Outbound | 32M BYTE | 0x0000000~0x 1 ffffff 
Memory 
PCIe3_2L_S PCIe 
0x940000000 Outbound | 1G BYTE | 0x00000000~Ox36ffffff 
Memory 
OxFE160000 PCle3_2L_APB | Client’ — | ak BYTE | 0x0000~Oxffff 
Register 


Table 11-3 PCle3_1L0 RC G2 Client and Core Register Address Mapping 


Base Address Name Device Address Offset Address 
Length Range 
OxF5800000 etese Teel core 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
0xa40800000 PCIe eee sP Pt | pele 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
PCIe3_1L0_S | PCIe 
0xF2000000 Outbound | 32M BYTE | 0x0000000~0x1 ffffff 
Memory 
PCIe3_1L0_S | PCIe 
0x980000000 Outbound | 1G BYTE | 0x00000000~0x3fffffff 
Memory 
OxFE170000 PETE SCOR ARE) eent 64K BYTE | 0x0000~0xffff 
Register 


Table 11-4 PCle3_1L1 RC G2 Client and Core Register Address Mapping 


’ Address Offset Address 
Base Address Name Device Length Range 
OxF5C00000 Else ora ERY ele 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
0xa40c00000 BRIS eee s ert | Ole 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
PCle3_1L1_S | PCle 
0xF3000000 Outbound | 32M BYTE | 0x0000000~0x:1 ffffff 
Memory 
PCle3_1L1_S | PCle 
0x9c0000000 Outbound | 1G BYTE | 0x00000000~0x3fffffff 
Memory 
OxFE180000 PCle3_1L1_APB | Client | 64K BYTE | 0x0000~Oxffff 
Register 


Table 11-5 PCle3_1L2 RC G2 Client and Core Register Address Mapping 


Base Address Name Device perteee Oliset AUCTes® 
Length Range 
0xF6000000 Bey eae one 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
0xa41000000 Belge et ee Peb ees 4M BYTE | 0x00000 ~ Ox3fffff 
Register 
PCle3_1L2_S | PCle 
0xF4000000 Outbound | 32M BYTE | 0x0000000~0x:1 ffffff 
Memory 
PCle3_1L2_S | PCle 
0xa00000000 Outbound | 1G BYTE | 0x00000000~0x3ffffff 
Memory 
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- Address Offset Address 
Base Address Name Device Length Range 
OxFE190000 Peles 12 28F 6. Clent 64K BYTE | 0x0000~Oxffff 
Register 


Core Register map is as follows: 


RC mode: 
Table 11-6 PCle3_4L DM Core Register Map in RC mode 
Offset Register Block Description 

0x0000 TYPE1_HDR PCI-Compatible Configuration 
Space Header Typel 

0x0040 PM_CAP PCI Power Management Capability 
Structure 

0x0050 MSI_CAP MSI Capability Structure 

0x0070 PCIE_CAP PCI Express Capability Structure 

0x00b0 MSIX_CAP MSI-X Capability Structure 
Advanced Error Reporting 

pxOt00 me ReGAe Capability Structure 

0x0148 SPCIE_CAP Secondary PCI Express Capability 
Structure 

0x0190 L1SUB_CAP L1 Substates Capability Structure 

0x01id0 RAS _DES_CAP RAS D.E.S. Capability Structure 

0x02d0 VSECDMA_CAP PF DMA Capability Structure 

0x0700 PORT_LOGIC Port Logic 

0x1000b0 MSIX_CAP_DBI2 Shadow Block: MSI-X Capability 
Structure 

0x300000 ATU_CAP ATU Port Logic Structure 

0x380000 DMA_CAP DMA Port Logic Structure 

EP mode: 
Table 11-7 PCle3_4L DM Core Register Map in EP mode 
Offset Register Block Description 

0x0000 TYPEO_HDR PCI-Compatible Configuration 
Space Header TypeO 

0x0040 PM_CAP PCI Power Management Capability 
Structure 

0x0050 MSI_CAP MSI Capability Structure 

0x0070 PCIE_CAP PCI Express Capability Structure 

0x00b0 MSIX_CAP MSI-X Capability Structure 
Advanced Error Reporting 

Oet0e peared Capability Structure 

0x0148 SPCIE_CAP Secondary PCI Express Capability 
Structure 
Address Translation Services 

Ox0tes PISCEAE Capability Structure 

0x0178 PRS_EXT_CAP PRS Capability Structure 
Latency Tolerance Reporting 

DAOLES aces Capability Structure 

0x0190 L1ISUB_CAP Li Substates Capability Structure 

0x01a0 DPA_CAP DPA Capability Structure 

0x01d0 RAS_DES_CAP RAS D.E.S. Capability Structure 

0x02d0 VSECDMA_CAP PF DMA Capability Structure 

0x02e8 RESBAR_CAP Resizable BAR Capability Structure 

0x0700 PORT_LOGIC Port Logic 

0x200e00 ELBI_APP ELBI Application Register 

0x100000 TYPEO_HDR_DBI2 DBI2 Shadow Block: PF PCI- 
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Offset Register Block Description 
Compatible Configuration Space 
Header TypeO 
0x1000b0 MSIX_CAP_DBI2 Shadow Block: MSI-X Capability 
0x300000 ATU_CAP ATU Port Logic Structure 
0x380000 DMA_CAP DMA Port Logic Structure 
0x2000 ATU_CAP BAR4: ATU Port Logic Structure 
0x0000 DMA_CAP BAR4: DMA Port Logic Structure 
0x0e00 ELBI_APP CFG: ELBI Application Register 
0x4000 MSI-X Table BAR4: MSI-X Table 
0x5000 MSI-X PBA BAR4: MSI-X PBA 
MSI-X Table, when setting 
dbi_msix_table_access_ctrl to 1. 
oeoee Moles leple The dbi_msix_table_access_ctrl 
should be de-asserted if no access 
MSI-X PBA, when setting 
dbi_msix_table_access_ctrl to 1. 
OxsG8000 Merce The dbi_msix_table_access_ctrl 
should be de-asserted if no access 
Table 11-8 PCle3_2L RC Core Register Map in RC mode 
Offset Register Block Description 
0x0000 TYPE1_HDR PCI-Compatible Configuration 
Space Header Typel 
0x0040 PM_CAP PCI Power Management Capability 
Structure 
0x0050 MSI_CAP MSI Capability Structure 
0x0070 PCIE_CAP PCI Express Capability Structure 
0x00b0 MSIX_CAP MSI-X Capability Structure 
Advanced Error Reporting 
ote PERCSNP Capability Structure 
0x0148 SPCIE_CAP Secondary PCI Express Capability 
Structure 
0x0180 L1SUB_CAP L1 Substates Capability Structure 
0x0190 RAS _DES_CAP RAS D.E.S. Capability Structure 
0x0700 PORT_LOGIC Port Logic 
0x1000b0 MSIX_CAP_DBI2 Shadow Block: MSI-X Capability 
Structure 
0x300000 ATU_CAP ATU Port Logic Structure 
Table 11-9 PCIle3_1Ln RC Core Register Map in RC mode 
Offset Register Block Description 
0x0000 TYPE1_HDR PCI-Compatible Configuration 
Space Header Typel 
0x0040 PM_CAP PCI Power Management Capability 
Structure 
0x0050 MSI_CAP MSI Capability Structure 
0x0070 PCIE_CAP PCI Express Capability Structure 
0x00b0 MSIX_CAP MSI-X Capability Structure 
Advanced Error Reporting 
BxOTAD AER CAP Capability Structure 
0x0148 SPCIE_CAP Secondary PCI Express Capability 
Structure 
0x0180 L1ISUB_CAP Li Substates Capability Structure 
0x0190 RAS_DES_CAP RAS D.E.S. Capability Structure 
0x0700 PORT_LOGIC Port Logic 
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Offset Register Block Description 
0x1000b0 MSIX_CAP_DBI2 Shadow Block: MSI-X Capability 
Structure 
0x300000 ATU_CAP ATU Port Logic Structure 


11.4.2 PCIE_CLIENT Register 
11.4.2.1 PCIE CLIENT Registers Summary 


Reset a 
| _Name | offset size! Ystue | Description 
ee owes w_ |oxo0000000 General Control Register 
PCIE CLIENT INTR STAT Interrupt Status Register Related 
US MSG RX cena w_ |oxoo000000 to Message Reception 
PCIE CLIENT INTR_STAT Interrupt Status Register Related 
OS LEGACY 0x0008 | _|ox00000000 


xOOOOFEFF Interrupt Mask Register Related to 
Miscellaneous Operation 
Interrupt Mask Register Related 
ORO OOOOI TE Power Management Control 
0x00000008 Power Management Control 
Register 
Power Management Status 


Message Generation Control 
Register 


MSI Function Number and TC set 
Register 
PCIE CLIENT RBAR SIZE Resizable BAR2 to BARO Size 


INFOO Information Register 
Resizable BAR5 to BAR3 Size 


PCIE CLIENT DMA HSHA 


KE_TOGG 


Register That Contains Header 
eanEoe 0x00000000 |Information of Vendor Message 
ae That Controller Received 

Register That Contains Header 
aT a) eee 0x0054 W_ |0x00000000 |Information of Vendor Message 
Sc That Controller Received 
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Reset eet 

mime [ovat [Sos] Gees | Bescon 

Register That Contains Header 
PCIE_CLIENT_VEN_MSG 0x0058 W |0x00000000 |Information of Vendor Message 
RX_INFO2 

That Controller Received 
PCIE CLIENT VEN MSG Vendor Message Transmit 
TX_CFGO OxO0ee w_ |oxoo000000 Configuration Register 0 
PCIE CLIENT VEN MSG Vendor Message Transmit 
TX_CFG1 On0ed oeponoee Configuration Register 1 
PCIE CLIENT VEN MSG Vendor Message Transmit 
TX_CFG2 ORv0et ROP RORONe Configuration Register 2 
0x00000000 LTR Message Transmit Data 
Register 
Application Error Report 
paige vaceabate Information Register 0 


PCIE CLIENT LTR MSG T 
X INFO 0x0068 
PCIE CLIENT APP ERR_R 
PT_INFOO Ce athe j 
0x00000000 Application Error Report 
Information Register 1 
Application Error Report 
OOD OD POOe Information Register 2 


loxooooaoon |APPlcation Error Report 
ecdoon0b0 APP Mcation Eitor Report 


0x00000000 |RX CPL Timeout Information 


0x00000000 General Debug Information 
Register 
Silicon Debug Information 
0x00000000 Silicon Debug Information Lane N 
Register 
Silicon Debug Information Virtual 
Ox00000000 Channel 0 Register 
0x00000000 Diagnostic Status Bus Select 
Register 
Diagnostic Status Bus Information 
0x00000000 |CDM RASDES Control Register 
PCIE CLIENT CDM _ RASD CDM RASDES Information 
ES EC INFO CMN one Sxeeognede Common Data Register 
PCIE CLIENT CDM RASD Lane N CDM RASDES Information 
ES EC INFO LN ai 0x00000000 Register 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1195 


RK3588 TRM-Part2 


Reset ee 
ones [see] Ha 
PCIE CLIENT CDM RASD CDM RASDES TBA Control 
PCIE CLIENT CDM_RASD CDM RASDES TBA Common 
ES TBA_INFO_CMN asl w_ |oxo0000000 Information Register 
SRE ee ORO w_ Joxoo000000 Hot Reset Control Register 
PCIE CLIENT INTR_EN M Interrupt Enable Register Related 

OxG0007 797 to Message Reception 

0xO000000FF Interrupt Enable Register Related 
to Legacy Interrupt 
0 
0 


0x0190 


12) 
® 
7) 
x< 


PCIE CLIENT INTR EN L 0x0194 


PCIE CLIENT INTR_EN E 0x0198 
PCIE CLIENT INTR EN M 0x019C 


m 
(9) 
> 
oe) 
< 


re) 
7) 


Interrupt Enable Register Related 
xOOOOFFFF Interrupt Enable Register Related 
to Miscellaneous Operation 
Interrupt Enable Register Related 
ere wosaae Power Management Control 
0x00000000 AXI Master Sideband Signals 
Control Register 
Address Translate Unit Bypass set 
0x00000000 Register 
AXI Slave Write Address Sideband 
BxOBOHHeoE Signals HDR Register 
AXI Slave Write Address Sideband 
PAOOROTOOD Signals 3rd HDR Register 
PCIE CLIENT AXI SLV_A AXI Slave Write Address Sideband 
WMISC_HDR4 einees. 0x00000000 |cianals 4th HDR Register 
PCIE CLIENT AXI SLV A AXI Slave Write Request Tag 
AXI Slave Read Address and Write 
PCIE CLIENT AXI SLV M |p, 9718 0x00000000 |Data Sideband Signals Control 
ISC_INEO Register 


PCIE CLIENT AXI SLV A 
W_TLP_PRFX 
PCIE CLIENT AXI_ SLV_A 


R TLP PRFX 0x0224 w_ |oxoo000000 AXI Slave Read TLP Prefix 
PCIE CLIENT DBI MISC |). 9575 w_ |oxo0000000 eer Control 


PCIE CLIENT PORT BDF [0x0274 |W ___|0x00000000 |Port BDF Register 


PCIE CLIENT LTSSM STA |5, 9300 w_ Joxoo000000 LTSSM Status Register 


SL pom bv pemoe feu =m 


iQ 
0 


PCIE CLIENT INTR EN P 


< 
O 


0x01A0 


W 
W 
W 
W 
W 
W 
W 
ge aan ooo | 
W 

W 

W 

W 

W 

W 

W 

W 


PCIE CLIENT AXI SLV A 
WMISC HDR 0x0208 
PCIE CLIENT AXI SLV A 


WMISC_HDR3 0x020C 


TU_BYPASS 


0x0220 


PCIE CLIENT AXI SLV A |, 004, we | 


0x00000000 |AXI Slave Write TLP Prefix 


Q 
e) 
Zz 


4 
Cc 
WN 
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Reset 
oe. et a 
1 i eenamaal (oo. w_ |oxo0000000 Configuration Error Status 
roca GUERT ULE CREA 0x0380 w_ |oxo0000000 TLP Prefixes Log Register 0 
eer ee CLIENT _TLP PRFX_ |9.9384 w_ Joxoo000000 TLP Prefixes Log Register 1 


ae SLIERT ILE ORES 0x0388 w_ |oxo0000000 TLP Prefixes Log Register 2 
Ca CLIENT _TLP PRFX_ |9.938C w_ oxo0000000 TLP Prefixes Log Register 3 
es 1 0x0800 w_ |oxoo0so610 Client Version Register 


Are Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.2.2 PCIE_CLIENT Detail Registers Description 

PCIE CLIENT GENERAL CON 

Address: Operational Base + offset (0x0000 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
el et WO: |Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


115 |RO [0x0 reserved 
mem_auto_clk_gating_disable 
Control the memory auto clock gating when it is inactive. 
1'b0: Auto gating enable 
gating disable 
link_req_rst_grt_sel 
Link down reset request grant control select: 
1'b1: From client grf GENERAL_CON bit 3 
1'bO: From pcie grf PCIE_CONO bit 2 
Reserved after r5p6 (version 50600). 
app_hdr_valid 
Alias "app_err_report" in old client version. 
One-clock-cycle pulse indicating that the data app_hdr_log, 
app_err_bus, app_err_func_num, and app_tlp_prfx_log is valid. 
Set 1 to report application error to controller. It is a self-clear bit 
to generate a pulse to controller. Application should provide error 
information in VEN_ERR_INFOx registers before setting this bit. 
app_sris_mode 
SRIS operating mode 
1'b0O: non-SRIS mode 
1'b1: SRIS mode 
app_dbi_ro_wr_disable 
DBI Read-only Write Disable 
1'b0: MISC_CONTROL_1_OFF.DBI_RO_WR_EN register field is 
read-write. 
1'b1: MISC_CONTROL_1_OFF.DBI_RO_WR_EN register field is 
forced to 0 and is read-only 
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| Bit |Attr|ResetValue| ss Ci@eescription 


, : 


: 
; 


“ 


: 
: 


tx_lane_flip_en 

Performs manual lane reversal for transmit lanes. For use 
whenautomatic lane reversal does not occur because lane 0 is not 
detected. In most cases, tx_lane_flip_en should be wired to a 
static value at thechip level. For more information, see 'Lane 
Reversal and Broken Lanes'. This signal is only used in 
Conventional PCIe mode. When in M-PCIe mode, 
mpcie_tx_lane_flip_en is used. 

1'bO: Disable 

1'b1: Enable 

rx_lane_flip_en 

Performs manual lane reversal for receive lanes. For use when 
automatic lane reversal does not occur because lane 0 is not 
detected. In most cases, rx_lane_flip_en should be wired to a 
static value at the chip level. For more information, see 'Lane 
Reversal and Broken Lanes'. This signal is only used in 
Conventional PCIe mode. When in M-PCIe mode, 
mpcie_rx_lane_flip_en is used. 

1'bO: Disable 

1'b1: Enable 

device_type 

Device/port type. Indicates the specific type of this PCI Express 
function. It is also used to set the 'Device/Port Type’ field of the 
‘PCI Express Capabilities Register’. The controller uses this input 
to determine the operating mode of the controller at run time. 
Defined encodings are: 

4'hO: PCI Express endpoint 

4'h1: Legacy PCI Express endpoint 

4'h4: Root port of PCI Express root complex 

link_req_rst_grt 

Link down reset request grant control. 

1'bO: Disable link down reset request grant 

1'b1: Enable link down reset request grant 

Reserved after r5p6(version 50600). 

app_ltssm_enable 

Driven low by your application after cold, warm, or hot reset to 
hold the LTSSM in the Detect state until your application is ready 
for the link training to begin. When your application has finished 
reprogramming the controller configuration registers using the 
DBI, it asserts app_Itssm_enable to allow the LTSSM to continue 
link establishment. 

Can also be used to delay hot resetting of the controller until you 
have read out any register status. 

app_req_retry_en 

Provides a capability to defer incoming configuration requests 
until initialization is complete. When app_reqg_retry_en is 
asserted, the controller completes incoming configuration 
requests with a configuration request retry status. Other 
incoming requests are not affected. When the Readiness 
Notification mechanism is supported, DRS messaging is blocked 
when app_req_retry_en=1. When app_req_retry_en=0 and 
app_drs_ready=1, the controller autonomously transmits a DRS 
message when the link transitions from DL_Down to DL_Up. 
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| Bit |Attr[ResetValue| ss ——Ci‘“‘;CSC~Ci scription 
app_init_rst 
Request from your application to send a hot reset to the 


upstream port. The hot reset request is sent when a single cycle 
pulse is applied to this pin. In an upstream port, you should set 
this input to 'O'. 


PCIE CLIENT INTR STATUS MSG RX 
Address: Operational Base + offset (0x0004) 


| Bit |Attr|ResetValue| —C(eescription 
31:15|RO_[0x00000___—ireserved 
obff_cpu_active_int 
Interrupt indicates that the controller received an 'CPU Active’ 
OBFF message. 
1'bO: No interrupt 
1'b1: Interrupt 
EP only. 
One-clock-cycle pulse that indicates that the controller received a 
‘CPU Active’ OBFF message. When RX_TLP > 1 and when two 
messages of the same type are received in the same clock cycle 
(back-to-back), then no separate indication is given for the 
second message. Only usable in an upstream port. 
obff_obff_int 
Interrupt indicates that the controller received an 'OBFF' OBFF 
message. 
1'bO: No interrupt 
1'b1: Interrupt 
EP only. 


if cfg_obff_en is not equal to 2'b11, then radm_msg_obff One- 
clock-cycle pulse that indicates that the controller received an 
‘OBFF' OBFF message. When RX_TLP > 1 and when two 
messages of the same type are received in the same clock cycle 
(back-to-back), then no separate indication is given for the 
second message. Only usable in an upstream port. 


obff_idle_int 

Interrupt indicates that the controller received an 'IDLE' OBFF 
message. 

1'bO: No interrupt 

1'b1: Interrupt 

EP only. 

if cfg_obff_en is not equal to 2'b11, then radm_msg_idle One- 
clock-cycle pulse that indicates that the controller received an 
‘IDLE' OBFF message. When RX_TLP > 1 and when two messages 
of the same type are received in the same clock cycle (back-to- 
back), then no separate indication is given for the second 


j usable in an upstream port. 
(11 [RO [oxo [reserved 
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| Bit [Attr|ResetValue| ——C(@Deescription 
pm_turnoff_int 
Interrupt indicates that the controller received a PME Turnoff 
message. 
1'bO: No interrupt 
1'b1: Interrupt 
EP mode only. 
radm_pm_turnoff One-clock-cycle pulse that indicates that the 
controller received a PME Turnoff message. When RX_TLP > 1 
and when two messages of the same type are received in the 
same clock cycle (back-to-back), then no indication is given for 
the second message. 
pm_to_ack_int 
Interrupt indicates that the controller received a PME_TO_Ack 
message. 
1'bO: No interrupt 
1'b1: Interrupt 
RC mode only. 
radm_pm_to_ackOne-clock-cycle pulse that indicates that the 
controller received a PME_TO_Ack message. Upstream port: 
Reserved. 
pm_pme_int 
Interrupt indicates that the controller received a PM_PME 
message. 
1'bO: No interrupt 
1'b1: Interrupt 
RC mode only. 
radm_pm_pme One-clock-cycle pulse that indicates that the 
controller received a PM_PME message. 


7:6 |RO |0x0 [reserved 


cfg_pme_msi_int 

Interrupt that indicates the controller received a cfg_pme_msi 

pulse. 

1'bO: No interrupt 

1'b1: Interrupt 

cfg_pme_msi asserted when all of the following conditions are 
5 1. MSI or MSI-X is enabled. 

2. The PME Interrupt Enable bit in Root Control register is set to 

1. 

3. The PME Status bit in Root Status register is set to 1. 

The controller does not check if the associated MSI vector 

(asserted cfg_pcie_cap_int_msg_num) is unmasked. It is up to 


the application to check whether the vector is masked or 
unmasked. 


cfg_pme_int 

Asserted when all of the following conditions are true: 

1. The INTx Assertion Disable bit in the Command register is 0. 

2. The PME Interrupt Enable bit in the Root Control register is set 
0x0 

3. The PME Status bit in the Root Status register is set to 1. 

The cfg_pme_msi output is a pulse signal (only asserted for one 


clock cycle). But cfg_pme_int is a level signal; essentially an AND 
of the PME interrupt enable and receipt of the pm_pme message. 


3 JRO 0x0 [reserved 
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| Bit [Attr|ResetValue| —Ci@Deescription 
Itr_msg_int 
Interrupt that indicates the controller received a LTR message. 
The LTR message information is available in 
PL_LTR_LATENCY_OFF registers. 
1'bO: No interrupt 
1'b1: Interrupt 
radm_msg_Itr One-clock-cycle pulse that indicates that the 
controller received an LTR message. The controller makes the 
message header available the radm_msg_payload output. It is 
also available the app_Itr_latency output. When RX_TLP > 1 and 
when two messages of the same type are received in the same 
clock cycle (back-to-back), then no separate indication is given 
for the second message. 


unlock_msg_int 

Interrupt indicates that the controller received an unlock 
message. 

1'bO: No interrupt 


1'b1: Interrupt 

radm_msg_unlock One-cycle pulse that indicates that the 
controller received an Unlock message. When RX_TLP > 1 and 
when two messages of the same type are received in the same 
clock cycle (back-to-back), then no separate indication is given 
for the second message. 

ven_msg_int 

Interrupt that indicates radm_vendor_msg One-cycle pulse is 
received. The message header is available in VEN_MSG_RX_INFO 
registers. 

1'bO: No interrupt 

1'b1: Interrupt 

radm_vendor_msg One-cycle pulse that indicates the controller 
received a vendor-defined message. The controller makes the 
message header available the radm_msg_payload output. When 
FX_TLP > 1 and when two messages of the same type are 
received in the same clock cycle (back-to-back), then both bits 
are asserted. 


PCIE CLIENT INTR STATUS LEGACY 
Address: Operational Base + offset (0x0008) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:8 |RO_|0x000000 


tx_intd_int 

Emulation of sending the legacy PCI Interrupts. 

1'bO to 1'b1: The controller has sent an Assert_INTD Message to 

the upstream device. The signal assert_intd_grt is a one-clock- 

cycle pulse that indicates that the controller sent an Assert_INTD 
7 0x0 Message to the upstream device. 

1'b1 to 1'b0O: The controller has sent an Deassert_INTD Message 

to the upstream device. The signal deassert_intd_grt is a one- 

clock-cycle pulse that indicates that the controller sent an 

Deassert_INTD Message to the upstream device. 

EP mode only. 
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| Bit |Attr|ResetValue| —Ci@eescription 


tx_intc_int 

Emulation of sending the legacy PCI Interrupts. 

1'bO to 1'b1: The controller has sent an Assert_INTC Message to 

the upstream device. The signal assert_intc_grt is a one-clock- 

cycle pulse that indicates that the controller sent an Assert_INTC 
0x0 Message to the upstream device. 

1'b1 to 1'b0O: The controller has sent an Deassert_INTC Message 

to the upstream device. The signal deassert_intc_grt is a one- 


clock-cycle pulse that indicates that the controller sent an 
Deassert_INTC Message to the upstream device. 
EP mode only. 


tx_intb_int 

Emulation of sending the legacy PCI Interrupts. 

1'bO to 1'b1: The controller has sent an Assert_INTB Message to 

the upstream device. The signal assert_intb_grt is a one-clock- 
0x0 


cycle pulse that indicates that the controller sent an Assert_INTB 
Message to the upstream device. 

1'b1 to 1'b0O: The controller has sent an Deassert_INTB Message 
to the upstream device. The signal deassert_intb_grt is a one- 
clock-cycle pulse that indicates that the controller sent an 
Deassert_INTB Message to the upstream device. 

EP mode only. 


tx_inta_int 

Emulation of sending the legacy PCI Interrupts. 

1'bO to 1'b1: The controller has sent an Assert_INTA Message to 

the upstream device. The signal assert_inta_grt is a one-clock- 

cycle pulse that indicates that the controller sent an Assert_INTA 
4 0x0 Message to the upstream device. 

1'b1 to 1'b0O: The controller has sent an Deassert_INTA Message 

to the upstream device. The signal deassert_inta_grt is a one- 


clock-cycle pulse that indicates that the controller sent an 
Deassert_INTA Message to the upstream device. 
EP mode only. 


rx_intd_int 

Emulation of reception of the legacy PCI Interrupts. RC mode 

only. 

1'bO to 1'b1: The controller received an Assert_INTD Message 

from the downstream device. radm_intd_asserted One-clock- 
0x0 


cycle pulse that indicates that the controller received an 
Assert_INTD Message from the downstream device. 

1'b1 to 1'bO: The controller received an Deassert_INTD Message 
from the downstream device. radm_intd_deasserted One-clock- 
cycle pulse that indicates that the controller received a 
Deassert_INTD Message from the downstream device. 

RC mode only. 
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| Bit |Attr|ResetValue| Ci@eescription 


pulse that indicates that the controller received an Assert_INTC 
Message from the downstream device. 

1'b1 to 1'bO: The controller received an Deassert_INTC Message 
from the downstream device. radm_intc_deasserted One-clock- 
cycle pulse that indicates that the controller received a 
Deassert_INTC Message from the downstream device. 


rx_intc_int 

Emulation of reception of the legacy PCI Interrupts. RC mode 

only. 

1'bO to 1'b1: The controller received an Assert_INTC Message 

from the downstream device. radm_intc_asserted One-clock-cycle 

0x0 
RC mode only. 


cycle pulse that indicates that the controller received an 
Assert_INTB Message from the downstream device. 

1'b1 to 1'b0O: The controller received an Deassert_INTB Message 
from the downstream device. radm_intb_deasserted One-clock- 
cycle pulse that indicates that the controller received a 
Deassert_INTB Message from the downstream device. 


rx_intb_int 

Emulation of reception of the legacy PCI Interrupts. RC mode 

only. 

1'bO to 1'b1: The controller received an Assert_INTB Message 

from the downstream device. radm_intb_asserted One-clock- 

0x0 
RC mode only. 


cycle pulse that indicates that the controller received a 
Deassert_INTA Message from the downstream device. 
RC mode only. 


rx_inta_int 

Emulation of reception of the legacy PCI Interrupts. RC mode 

only. 

1'bO to 1'b1: The controller received an Assert_INTA Message 

from the downstream device. radm_inta_asserted One-clock- 
0x0 cycle pulse that indicates that the controller received an 

Assert_INTA Message from the downstream device. 

1'b1 to 1'b0O: The controller received an Deassert_INTA Message 

from the downstream device. radm_inta_deasserted One-clock- 


PCIE CLIENT INTR STATUS ERR 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue|  ————C‘Ciecritiom 
[31:13|RO_[0x00000_—sireserved 


radm_gqoverflow_int 
Pulse radm_qoverflow indicating that one or more of the 
W1 P/NP/CPL receive queues have overflowed. There is a 1-bit 
12 C 0x0 indication for each configured virtual channel. You can connect 
this output to your internal error reporting mechanism 
1'bO: No interrupt 
1'b1: Interrupt 


di |RO_ [oxo reserved 


f_err_rx_int 
One-clock-cycle radm_fatal_err pulse that indicates that the 
10 Wi1 0x0 controller received an ERR_FATAL message. 
C 1'bO: No interrupt 
1'b1: Interrupt 
RC mode only. 
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| Bit [Attr|ResetValue| C(@Deescription 
nf_err_rx_int 
One-clock-cycle radm_nonfatal_err pulse that indicates that the 
controller received an ERR_NONFATAL message. 
1'bO: No interrupt 
1'b1: Interrupt 
RC mode only. 
cor_err_rx_int 
One-clock-cycle radm_correctable_err pulse that indicates that 
the controller received an ERR_COR message. The controller 
makes the message header available the radm_msg_payload 
output. 
1'bO: No interrupt 
1'b1: Interrupt 
RC mode only. 
7 |RO [Oxo sireserved 
f_err_sent_int 
cfg_send_f_err indicates Sent Fatal Error. Controller has sent a 
message towards the Root Complex indicating that an Rx TLP 
that contained a fatal error, and that can not be corrected, has 
C been received by the EndPoint. 
1'bO: No interrupt 
1'b1: Interrupt 
EP mode only. 
nf_err_sent_int 
cfg_send_nf_err indicates Sent Non-Fatal Error. Controller has 
sent a message towards the Root Complex indicating that an Rx 
5 TLP that contained a non-fatal error, and that can not be 
corrected, has been received by the EndPoint. 
1'bO: No interrupt 
1'b1: Interrupt 
cor_err_sent_int 
cfg_send_cor_err indicates sent correctable error. Controller has 
sent a message towards the Root Complex indicating that an Rx 
4 TLP that contained an error, and that can be corrected, has been 
received by the EndPoint 
1'bO: No interrupt 
1'b1: Interrupt 
tx_cpl_timeout_int 
trgt_cpl_timeout indicates that the application has not generated 
a completion for an incoming request within the required time 
interval. Information about the timed-out completion is available 
3 the trgt_timeout_* outputs listed later. When a completion 
timeout occurs, the controller does not clear the corresponding 
entry from the completion lookup table. The default completion 
timeout value is approximately 10 ms. 
1'bO: No interrupt 
1'b1: Interrupt 
rx_cpl_timeout_int 
radm_cpl_timeout indicates that the completion TLP for a request 
has not been received within the expected time window. 
2 1'bO: No interrupt 
1'b1: Interrupt 
Can find the timed-out completion information in 
RX_CPL_TIME_OUT_INFO register. 
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| Bit |Attr|ResetValue| Ci eescription 


aer_rc_err_msi 

The controller asserts cfg_aer_rc_err_msi for one clock cycle 
when all of the following conditions are true: 

1. MSI or MSI-X is enabled. 

2. A reported error condition causes a bit to be set in the Root 
Error Status register. 

3. The associated error message reporting enable bit is set in the 
Root Error Command register. 

The controller does not check if the associated MSI vector 
(asserted cfg_aer_int_msg_num) is unmasked. It is up to the 
application to check whether the vector is masked or unmasked. 
RC mode only. 

aer_rc_err_int 

Asserted when a reported error condition causes a bit to be set in 
the Root Error Status register and the associated error message 
reporting enable bit is set in the Root Error Command register. 
cfg_aer_rc_err_int is set when the RC internally generates an 
error or when an error message is received by the RC. Because 
the RC itself generates it, this needs to be propagated up to the 
system software which would then need to read the error 
registers to see which error occurred. 

Note: This signal is used when MSI/MSI-X is NOT enabled; 
otherwise see cfg_aer_rc_err_msi. 

RC mode only. 


PCIE CLIENT INTR_ STATUS MISC 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| ———Cé‘C@Scriptiom 
[31:16[RO_|0xo000_ reserved 


ep_elbi_app_int 

Interrupt generated by ELBI application register access. 

1'bO: No interrupt 

1'b1: Interrupt 

link_eq_reg_int 

Interrupt indicating to your application that the Link Equalization 
Request bit in the Link Status 2 Register has been set and the 
Link Equalization Request Interrupt Enable (Link Control 3 
Register bit 1) is set. 

cfg_link_eq_req_int 

1'b1: Interrupt 

1'bO: No interrupt 

rbar_update_int 

Indicates that a resizable BAR control register has been updated: 
1 bit per Physical function. 

1'bO: No interrupt 

1'b1: Interrupt 
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| Bit |Attr|ResetValue| ss Ci@eescription 


W1 
| 


a : 
a 7 


W1 
7 
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dpa_sub_upd_int 

DPA Substate-Updated Indication Signal Bus. The controller 
asserts "dpa_substate_update" for one core_clk cycle when the 
Substate Control field of the DPA Control Register has been 
updated with a new value for the associated function. The 
controller asserts it when the updated value of the Substate 
Control field does not match the Substate Status field of the 
Status Register when the Substate Control Enable bit field of the 
Status Register is set to "1". 

Note: Your application logic is required to do the following: 

1. Detect the one cycle pulse on the signal for the relevant 
function. 

2. Read the function's substate control register to determine the 
software's target substate (transition). 

3. Read the function's transition latency value, unit, and indicator. 
Calculate the maximum transition latency for the substate 
transition. 

4. Execute the substate transition and complete it within the 
maximum transition latency. 

5. Update the substate status after completing the transition 
through a DBI write. 

The controller updates the substate status during the substate 
transition if the transition is from a lower power substate to a 
higher; the status is the higher power substate during the 
substate transition. 

edma_rd_int 

DMA read channel interrupt. 

Indicates that the DMA transfer has completed or that an error 
has occurred. This is a level interrupt. For more information, see 
‘Interrupts and Error Handling’. 

1'bO: No interrupt 

1'b1: Interrupt 

edma_wr_int 

DMA write channel interrupt. 

Indicates that the DMA transfer has completed or that an error 
has occurred. This is a level interrupt. For more information, see 
‘Interrupts and Error Handling’. 

1'bO: No interrupt 

1'b1: Interrupt 

bw_mgt_msi 

The controller sets this pin when following conditions are true: 

1. MSI or MSI-X is enabled. 

2. The Link Bandwidth Management Status register (Link Control 
Status register bit 14) is updated 

3. The Link Bandwidth Management Interrupt Enable (Link 
Control register bit 10) is set. 

reuse-pragma begin Attr Description This pin is set as a 
notification when the Link Bandwidth Management Status register 
(Link Status register bit 14) is updated and the Link Bandwidth 
Management Interrupt Enable (Link Control register bit 10) is set 
and in addition the msi or msix are enabled . This bit is not 
applicable to, and is reserved, for endpoint devices and upstream 
ports of Switches. For upstream port: Reserved. 
<ct:CX_IS_EP>Reserved. 
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| Bit |Attr|ResetValue| Ci@eescription 


bw_mgt_int 
The controller asserts cfg_bw_mgt_int when all of the following 
conditions are true: 
1. The INTx Assertion Disable bit in the Command register is 0, 
and 

0x0 2. The Bandwidth Management Interrupt Enable bit in the Link 
Control register is set to 1, and 
3. The Bandwidth Management Interrupt Status bit in the Link 
Status register is set to 1. 
The cfg_bw_mgt_msi output is a pulse signal (only asserted for 


one clock cycle); but cfg_bw_mgt_int is a level signal. 
For upstream port: Reserved. 


link_auto_bw_msi 
The controller sets this pin when following conditions are true: 
1. MSI or MSI-X is enabled. 
2. The Link Autonomous Bandwidth Status register (Link Status 
register bit 15) is updated. 
7 Wi 0x0 3. The Link Autonomous Bandwidth Interrupt Enable (Link Control 
C register bit 11) is set. 
The controller does not check if the associated MSI vector 
(asserted cfg_pcie_cap_int_msg_num) is unmasked. It is up to 


the application to check whether the vector is masked or 
unmasked. For upstream port: Reserved. 
<ct:CX_IS_EP>Reserved. 


link_auto_bw_int 

The controller asserts cfg_link_auto_bw_int when all of the 

following conditions are true: 

1. The INTx assertion disable bit in the Command register is O, 

and 

2. The Link Autonomous Bandwidth Interrupt Enable bit in the 
0x0 Link 

Control register is set to 1, and 

3. The Link Autonomous Bandwidth Interrupt Status bit in the 

Link 

Status register is set to 1. 

The cfg_link_auto_bw_msi output is a pulse signal (only asserted 

for one clock cycle); but cfg_link_auto_bw_int is a level signal. 


For upstream port: Reserved. 


hp_msi 
The controller asserts hp_msi (as a one-cycle pulse) when the 
logical AND of the following conditions transitions from false to 
true: 
1. MSI or MSI-X is enabled. 

5 Wil 0x0 2. Hot-Plug interrupts are enabled in the Slot Control register. 

C 3. Any bit in the Slot Status register transitions from 0 to 1 and 

the associated event notification is enabled in the Slot Control 
register. 
There is one bit of hp_int for each configured function. The 
controller pulses the hp_msi output only when any of the hot plug 
status bits change from 0 to 1 (as is hp_pme). 
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| Bit [Attr|ResetValue| —Ci@Deescription 
hp_int 
The controller asserts hp_int when all of the following conditions 
are true: 
1. The INTx Assertion Disable bit in the Command register is 0. 
2. Hot-Plug interrupts are enabled in the Slot Control register. 
3. Any bit in the Slot Status register is equal to 1, and the 
associated event notification is enabled in the Slot Control 
register. 
There is one bit of hp_int for each configured function. 
hp_pme_int 
The controller asserts hp_pme when all of the following 
conditions are true: 
1. The PME Enable bit in the Power Management Control and 
Status 
register is set to 1. 
2. Any bit in the Slot Status register transitions from O to 1 and 
the associated event notification is enabled in the Slot Control 
register. 
The controller does not check if the PM state is D1, D2, or D3hot. 
It is up to your application to check the value pm_dstate to make 
sure the device is in D1, D2, or D3hot. There is one bit of 
hp_pme for each configured function. The controller pulses the 
hp_pme output only when any hot plug status bit changes from 0 
to 1 (as is hp_msi). hp_int stays asserted as long as the status 
bit is set. In addition, it asserts hp_pme only if PME is enabled, 
but it does not matter if hot-plug interrupts are enabled. 
link_req_rst_not_int 
Early version of the link_req_rst_not signal. For more 
information, see the 'Warm and Hot Resets' section in the 
Architecture chapter of the Databook. smlh_req_rst_not. 
1'bO: No interrupt 
1'b1: Interrupt 
dil_link_up_int 
Data link layer up/down indicator (rdlh_link_up): This status from 
the flow control initialization state machine indicates that flow 
control has been initiated and the Data link layer is ready to 
transmit and receive packets. For multi-VC designs, this signal 
indicates status for VCO only. 
1'bO: Link is down 
1'b1: Link is up 
phy_link_up_int 
PHY "smlh_link_up" Link up/down indicator. 
1'bO: Link is down 
1'b1: Link is up 


PCIE CLIENT INTR STATUS PMC 
Address: Operational Base + offset (0x0014) 


| Bit |Attr/ResetValue| Ci eescription 
31:9 [RO [0x000000 
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| Bit [Attr|ResetValue| —Ci@Deescription 
pm_dstate_update_int 
Interrupt indicates that the current power management D-state 
have changed. 
The current power management D-state of pm_dstate the 
function: 
1. 000b: DO 
2. 001b: D1 
3. 010b: D2 
4.011b: D3 
5. 100b: Uninitialized 
6. Other values: Not applicable 
There are 3 bits of pm_dstate for each configured function. 
1'bO: No interrupt 
1'b1: Interrupt 
linkst_out_lOs_int 
Power management is in LOs state. Indicates in LO_STALL state 
when M-PClIe 
Interrupt that indicates link has entered LOs state (falling edge 
detected of pm_linkst_in_lOs in POWER_STATUS register). 
1'bO: No interrupt 
1'b1: Interrupt 
linkst_out_I2_ int 
Power management is in L2 state. 
Interrupt that indicates link has entered L2 state (falling edge 
detected of pm_linkst_in_I2 in POWER_STATUS register). 
1'bO: No interrupt 
1'b1: Interrupt 
linkst_out_l1_int 
Power management is in L1 state. 
Interrupt that indicates link has entered Li state (falling edge 
detected of pm_linkst_in_l1 in POWER_STATUS register). 
1'bO: No interrupt 
1'b1: Interrupt 
linkst_out_l1sub_int 
Power management is in L1 substate. Indicates when the link has 
entered L1 substates. It is used in DWC_pcie_clkrst.v (see 'Clock 
Generation and Gating Design Example’) to ensure that the 
switching back of aux_clk from AUXCLK to PCLK occurs only after 
Li substates have been exited. For L1.2 this signal is de-asserted 
at the end of the L1.2.Exit state, after the t_power_on constraint 
has been satisfied. External logic can use the transition high to 
low on this signal to initiate REFCLK restore. 
Interrupt indicates link has entered L1 substate (falling edge 
detected of pm_linkst_in_l1sub in POWER_STATUS register). 
1'bO: No interrupt 
1'b1: Interrupt 
linkst_in_lOs_int 
Power management is in LOs state. Indicates in LO_STALL state 
when M-PClIe 
Interrupt that indicates link has entered LOs state (rising edge 
detected of pm_linkst_in_lOs in POWER_STATUS register). 
1'bO: No interrupt 
1'b1: Interrupt 
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| Bit [Attr|ResetValue| —C(@Deescription 
linkst_in_12_ int 
Power management is in L2 state. 
Interrupt that indicates link has entered L2 state (rising edge 
detected of pm_linkst_in_I2 in POWER_STATUS register). 
1'bO: No interrupt 
1'b1: Interrupt 
linkst_in_|1_ int 
Power management is in L1 state. 
Interrupt that indicates link has entered L1 state (rising edge 
detected of pm_linkst_in_l1 in POWER_STATUS register). 
1'bO: No interrupt 
1'b1: Interrupt 
linkst_in_l1sub_int 
Power management is in L1 substate. Indicates when the link has 
entered L1 substates. It is used in (see 'Clock Generation and 
Gating Design Example’) to ensure that the switching back of 
aux_clk from AUXCLK to PCLK occurs only after L1 substates 
have been exited. For L1.2 this signal is de-asserted at the end of 
the L1.2.Exit state, after the t_power_on constraint has been 
satisfied. External logic can use the transition high to low on this 
signal to initiate REFCLK restore. 
Interrupt indicates link has entered L1 substate (rising edge 
detected of pm_linkst_in_l1sub in POWER_STATUS register). 
1'bO: No interrupt 
1'b1: Interrupt 


PCIE CLIENT INTR MASK MSG RX 
Address: Operational Base + offset (0x0018 


| Bit |Attr|/ResetValue| Ci eescription = 


write_enable 
f Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
fi5_ [RO |OxO——sireserved — —“‘“(‘(“‘“(“(“(C;S*S*S™*™C™C™C~*sCY 


obff_cpu_active_int_mask 
Mask bit of interrupt. 

14 |RW 0x1 1'bO: Interrupt unmask 
1'b1: Interrupt mask 
obff_obff_int_mask 
Mask bit of interrupt. 

13 |RW jOx1 1'bO: Interrupt unmask 
1'b1: Interrupt mask 


obff_idle_int_mask 
Mask bit of interrupt. 
Ae ee ie 1'bO: Interrupt unmask 
1'b1: Interrupt mask 
iit |RO [oxo sireserved 


pm_turnoff_int_mask 
Mask bit of interrupt. 
- Bee gee 1'bO: Interrupt unmask 
1'b1: Interrupt mask 
pm_to_ack_int_mask 
Mask bit of interrupt. 
ye ee 1'bO: Interrupt unmask 
1'b1: Interrupt mask 
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| Bit |Attr|ResetValue| Ci escription 


pm_pme_int_mask 
Mask bit of interrupt. 
RW ORF 1'bO: Interrupt unmask 
1'b1: Interrupt mask 
7:6 |RO [Oxo sireserved 


cfg_pme_msi_mask 
Mask bit of interrupt. 

5 RW |0x1 1'bO: Interrupt unmask 
1'b1: Interrupt mask 
cfg_pme_int_mask 
Mask bit of interrupt. 

4 RW |0x1 1'bO: Interrupt unmask 
1'b1: Interrupt mask 


3 |RO_[0xO_sireserved 
Itr_msg_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
unlock_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
ven_msg_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 


PCIE CLIENT INTR_MASK_LEGACY 
Address: Operational Base + offset (0x001C) 


| Bit |Attr| Reset Value, 
31:16/WO 


| escription 
write_enable 
0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1i: Write access enable 


tx_intd_int_mask 

Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
tx_intc_int_mask 

Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 


tx_intb_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 


1'b1: Interrupt mask 
tx_inta_int_mask 

Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
rx_intd_int_mask 

Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_intc_int_mask 

Mask bit of interrupt. 
RNS OR 1'bO: Interrupt unmask 

1'b1: Interrupt mask 


rx_intb_int_mask 
Mask bit of interrupt. 

t RN ORF 1'bO: Interrupt unmask 
1'b1: Interrupt mask 
rx_inta_int_mask 
Mask bit of interrupt. 

RW Re 1'bO: Interrupt unmask 
1'b1: Interrupt mask 


PCIE CLIENT INTR_ MASK ERR 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value, 


Pi‘ iéescription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —‘—Cs—s—“Cs—“‘“s‘“‘“‘i‘isSCSC*@Y 


115:13/RO_|0x0 [reserved 


radm_qoverflow_mask 

Mask bit of interrupt. 
12 |RW jOx1 1'bO: Interrupt unmask 

1'b1: Interrupt mask 


iit |RO [oxo sireserved 
f_err_rx_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
nf_err_rx_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
cor_err_rx_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
f_err_sent_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
nf_err_sent_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
cor_err_sent_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
tx_cpl_timeout_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1212 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


rx_cpl_timeout_int_mask 
Mask bit of interrupt. 

RAE OR 1'bO: Interrupt unmask 
1'b1: Interrupt mask 


aer_rc_err_msi_mask 


Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
aer_rc_err_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 


PCIE CLIENT INTR_ MASK _ MISC 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


Pt eseription 
write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


ep_elbi_app_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
link_eg_reg_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
rbar_update_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 


PR 
dpa_sub_upd_int_mask 
| Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
ER 


edma_rd_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
edma_wr_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
bw_mgt_msi_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
bw_mgt_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
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| Bit [Attr/ResetValue| —C(éeescription 
link_auto_bw_msi_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
link_auto_bw_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
hp_msi_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 


hp_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 


1'b1: Interrupt mask 
hp_pme_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
link_req_rst_not_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
dil_link_up_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
phy_link_up_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 


PCIE CLIENT INTR_MASK_ PMC 
Address: Operational Base + offset (0x0028) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/RW |0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —C—s—‘“CSs—“‘“‘“‘SC*”d 


15:9 |RO_ |0x00___—[reserved 


pm_dstate_update_int_mask 
Mask bit of interrupt. 

OK? 1'bO: Interrupt unmask 
1'b1: Interrupt mask 


linkst_out_lOs_int_mask 
Mask bit of interrupt. 

d Sa 1'bO: Interrupt unmask 
1'b1: Interrupt mask 
linkst_out_I2_int_mask 
Mask bit of interrupt. 

Det 1'bO: Interrupt unmask 
1'b1: Interrupt mask 
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| Bit [Attr/ResetValue| —Céeescription 
linkst_out_l1_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
linkst_out_l1sub_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
linkst_in_lOs_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
linkst_in_I2_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
linkst_in_l1_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 
linkst_in_lisub_int_mask 
Mask bit of interrupt. 
1'bO: Interrupt unmask 
1'b1: Interrupt mask 


PCIE CLIENT POWER CON 

Address: Operational Base + offset (Ox002C 

| Bit |Attr[ResetValue| ss ——“‘;‘“C;C™CSC~Ci scription — 
write_enable 

Write enable for lower 16 bits, each bit is individual. 

1'bO: Write access disable 

1'b1i: Write access enable 


15:14/RO_|0x0_ [reserved 


reserved 
clk_req_n_con 
Valid when clk_req_n_bypass set to 1. 
fo BOK 1'b1: Tristate CLKREQ# 
1'bO: Pull down CLKREQ# 


31:16}RW |0x0000 


clk_req_n_bypass 

12 Rw loxo 1'bO: clk_req_n does not bypass, CLKREQ# driven by controller 
1'b1: clk_req_n bypass, CLKREQ# driven by bit 13 of 
POWER_CON 


p2_cpm_disable 
2'b00: When phy in P2 power state, enable clock PM for both L1 
and L2 
2'b01: When phy in P2 power state, enable clock PM for L2 but 
: disable for L1 

AOR Ox 2'b10: When phy in P2 power state, disable clock PM for L2 but 
enable for L1 
2'bi1: When phy in P2 power state, disable clock PM for both L1 
and L2 
Reserved after r5p6(version 50600). 
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| Bit |Attr|ResetValue| Ci@eescription 


app_clk_pm_en 
Clock PM feature enabled by application. Used to inhibit the 
RW {0x0 programming of the Clock PM in Link Control Register. For more 
information, see 'L1 with Clock PM (L1 with REFCLK removal/PLL 
Off)'. 
sys_aux_pwr_det 
Auxiliary Power Detected. Used to report to the host software 
RW {0x0 that auxiliary power (Vaux) is present. 
1'bO: Auxiliary power is not present 
1'b1: Auxiliary power is present 
7 |RO [0x0 reserved 


reserved 
app_lisub_disable 

Rw lox0 The application can set this input to 1'b1 to prevent entry to L1 
Sub-states. This pin is used to gate the L1 sub-state enable bits 
from the L1 PM Substates Control 1 Register. 


app_xfer_pending 
Indicates that your application has transfers pending. 
1'b1: There are transactions outside the controller that the 
controller needs to transmit. For EP mode, prevents generation of 
requests to enter L1. Triggers exit if already in L1. For RC mode, 
triggers exit if already in L1. 
1'bO: There are no transactions outside the controller. 
Indicates that your application has transfers pending and 
prevents the controller from entering L1. If the entry into L1 is 
already in progress, assertion of app_xfer_pending causes an exit 
from L1. This is a level signal used to inform the controller about 
the state of external queues and pipeline stages that contain 

5 rw loxo transactions to be transmitted by the controller. The controller 
uses this information to determine when to enter/exit L1. When 
this signal is asserted, it indicates that there are transactions 
outside the controller that the controller needs to transmit. When 
de-asserted, it indicates that there are no transactions outside 
the controller. The controller responds to an assertion on this 
signal as follows: 
1. Upstream Ports: Prevents generation of requests to enter L1. 
Triggers exit if already in L1. 
2. Downstream Ports: Triggers exit if already in L1. 
You can instruct the controller to exit L1 by asserting either or 
both of app_xfer_pending and app_req_exit_l1. The controller 
only samples app_req_exit_l1 when the controller is already in 
the L1 state. 


app_req_exit_l1 
R/W 1'bO: Self clear to generate a pulse to controller. 
4 SC 0x0 1'b1: Application request to Exit L1. 
Application request to Exit L1. Request from your application to 
exit L1. It is only effective when L1 is enabled. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
app_ready_entr_l23 
1'bO: Application not ready to enter L23. 
1'b1: Application ready to enter L23. 
Application Ready to Enter L23. Indication from your application 
that it is ready to enter the L23 state. The app_ready_entr_I23 
signal is provided for applications that must control L23 entry (in 
case certain tasks must be performed before going into L23). The 
controller delays sending PM_Enter_L23 (in response to 
PM_Turn_Off) until this signal becomes active. When this signal 
has been asserted by the application, it must be kept asserted 
until L2 entry has completed. Hardwire to 1 for applications that 
do not require this feature. 
Note: The controller ignores this input in RC mode. 
app_req_entr_I1 
Application request to Enter L1 ASPM state. 
1'bO: Self clear to generate a pulse to controller 
1'b1: Application request to enter L1 state 
Application request to Enter L1 ASPM state. The app_req_entr_l1 
signal is for use by applications that need to control L1 entry 
instead of using the L1 entry timer as defined in the PCI Express 
Specification. It is only effective when L1 is enabled. The 
controller latches this request when in LO or LOs; to be acted 
upon later. 
Note: The controller ignores this input in RC mode. 
app_pm_xmt_pme 
Wake Up. If PME is enabled and PME support is configured for 
current PMCSR D-state asserting this signal (apps_pm_xmt_pme) 
causes the controller to wake from either L1 or L2 state. When 
the controller has transitioned back to the LO state it transmits a 
PME message and set the PME_Status. Upon receiving the PME 
message the root complex should clear the PME_Status and 
change the D-state back to DO. 
app_clk_req_n 
Indicates that the application logic is ready to have reference 
clock removed. In designs which support reference clock removal 
through either L1 PM Sub-states or L1 CPM, the application 
should set this signal to 1'bi if it supports reference clock 
removal. If the application does not want to remove reference 
clock it should set this signal to 1'bO. This signal should be 
asserted or de-asserted when Li CPM or Li Sub-states are being 
configured, it should not be changed dynamically during L1. 
Indicates that the application is ready to have reference clock 
removed. 
1'bO: Application does not want to remove reference clock 
1'b1: Application is ready to have reference clock removed 


PCIE CLIENT POWER STATUS 
Address: Operational Base + offset (0x0030) 


| Bit [Attr| 

31:29/RO_|0xO_ 
pm_clkreq_in 

28 |ro foxo Status of wire CLKREQ# GPIO. 
pm_clkreq_out 

27 ro foo Status of CLKREQ# output drive signal. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1217 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


pm_wake_in 
Status of wire WAKE# GPIO. 


pm_wake_out 

The wake state of the wake_out 

1'bO: Controller is not in wake process or Link already back to LO 
1'b1: Controller assert WAKE# signal to request to make link 
back to LO 

EP only. 

pm_linkst_in_lOs 

Power management is in LOs state. 

1'b0O: Power management is not in LOs. 

1'b1: Power management is in LOs. 

pm_linkst_in_l2 

Power management is in L2 state. 

1'b0O: Power management is not in L2 

1'b1: Power management is in L2 

pm_linkst_in_I1 

Power management is in L1 state. 

1'bO: Power management is not in L1 

1'b1: Power management is in L1 

pm_linkst_in_l1sub 

Power management is in L1 substate. Indicates when the link has 
entered L1 substates. It is used in (see 'Clock Generation and 
Gating Design Example’) to ensure that the switching back of 
aux_clk from AUXCLK to PCLK occurs only after L1 substates 
have been exited. For L1.2 this signal is de-asserted at the end of 
the L1.2.Exit state, after the t_power_on constraint has been 
satisfied. External logic can use the transition high to low on this 
signal to initiate REFCLK restore. 

1'bO: Power management is not in L1 substate 

1'b1: Power management is in L1 substate 


20 |RO_|0x0 [reserved 


reserved 
pm_lisub_state 
Power management L1 sub-states FSM state. For debugging 
purposes, not for system operation. 
3'b000: L1_U 
3'b001: L1_0 
19:17 3'b010: L1_0_WAIT4_ACK 
3'b011: L1_0_WAIT4_CLKREQ 
3'b100: L1_N_ENTRY 
3'b101: L1_N 
3'b110: L1_N_EXIT 
3'b1i11: L1_N_ABORT 


Sales  aicnieciniiceseanaael | 


pm_slave_state 
Power management slave FSM state. For debugging purposes, 
ee for system operation. 
cl reserved sd 
pm_master_state 


14 0x00 Power management master FSM state. For debugging purposes, 
not for system operation. 


3 |RO_|oxo [reserved 


pm_curnt_state 
2:0 0x0 Indicates the current power state. For debugging purposes, not 
for system operation. 
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PCIE CLIENT MSG GEN _CON 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value, 


Pf —“‘é‘‘s(éOScription ——CidC 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


115 |RO [0x0 reserved 
obff_cpu_active_msg_req 
Request controller to generate a "CPU Active" OBFF message. 
This bit clears automatically when request has been sent. Only 
usable in a downstream port. 
When application sets OBFF Enable bit in Device Control 2 
Register to choose to use OBFF message or WAKE# signaling. 
obff_obff_msg_req 
Request controller to generate a "OBFF" OBFF message. This bit 
clears automatically when request has been sent. Only usable in 
a downstream port. 
When application sets OBFF Enable bit in Device Control 2 
Register to choose to use OBFF message or WAKE# signaling. 
obff_idle_msg_req 
Request controller to generate a "IDLE" OBFF message. This bit 
clears automatically when request has been sent. Only usable in 
a downstream port. 
When application sets OBFF Enable bit in Device Control 2 
Register to choose to use OBFF message or WAKE# signaling. 


app_Itr_msg_req 
Indicates that your application is requesting to send an LTR 
message. Once asserted, app_ Itr_msg_req must remain asserted 
until the controller asserts app_Itr_msg_grant. 
Set to request controller to send a LTR Message. This bit clears 
automatically when request is granted by controller. Application 
should put LTR message information ready in LTR_MSG_TX_INFO 
register before setting this bit. 
app_unlock_msg 
Request from your application to generate an Unlock message. 
You must assert this signal for one clock cycle. The controller 
does not return an acknowledgment or grant signal. You must not 
pulse the same signal again, until the previous message has been 
transmitted. 
apps_pm_xmt_turnoff 
Request from your application to generate a PM_Turn_Off 
message. You must assert this signal for one clock cycle. The 
controller does not return an acknowledgment or grant signal. 
You must not pulse the same signal again, until the previous 

e has been transmitted. 


reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


legacy_int_req 
When legacy_int_req (sys_int) goes from low to high, the 
controller generates an Assert_INTx Message. When sys_int goes 
from high to low, the controller generates a Deassert_INTx 
Message. There is a separate sys_int input bit for each function in 
1 Rw loxo your controller configuration. The Interrupt Pin register for the 
corresponding function determines which INTx Message the 
controller generates (INTA, INTB, INTC, or INTD). Legacy and 
native PCIe devices capable of generating an interrupt must 
support both Assert_INTx/Deassert_INTx and MSI or MSI-X. 
sys_int is intended to generate a message that emulates the 
legacy PCI Interrupts. 


ven_msg_req 
Set to request controller to send a vendor-defined Message. This 
bit clears automatically when request is granted by controller. 

R/W Application should put vendor message information ready in 

0x0 VEN_MSG_TX_CFGx registers before setting this bit. 

SC sfigaee 
Request from your application to send a vendor-defined Message. 
Once asserted, ven_msg_req must remain asserted until the 
controller 
asserts ven_msg_grant. 


PCIE CLIENT MSI GEN CON 
Address: Operational Base + offset (0x0038 


| Bit_|Attr| Reset Value 


msi_gen_reg 
32 bits write only MSI generation request signals. MSB has the 
_n_|R/W highest priority and LSB has the lowest priority. Write 1 to a 
ED SC pogneoag certain bit request the controller send a MSI interrupt. Software 
should use MSI capability register to access MSI mask or pending 
status. 


PCIE CLIENT MSI GEN FNUM TC 
Address: Operational Base + offset (0x0040 


| Bit |Attr|ResetValue| ss Ci escription = 
31:7 |RO_|0x0000000 


ven_msi_tc 
6:4 |RW {0x0 Traffic Class of the MSI request, valid when ven_msi_req is 
asserted. 


3 |RO_|0xO_ reserved 
: ven_msi_func_num 
aie rw loxo [ven function number of the MSI request. 


PCIE CLIENT RBAR SIZE INFOO 
Address: Operational Base + offset (0x0044) 


| Bit |Attr|/Reset Value| Ci eescription 
31:22|RO_|0x000 


bar2_size_info 
21:16 0x00 BAR size field from each of the resizable BAR control registers, 
F per function. For BARs that are not resizable the corresponding 
bits in cfg_rbar_size is set to 0. 
reserved 


15:14/RO_|0x0_ [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


bar1_size_info 
13:8 0x00 BAR size field from each of the resizable BAR control registers, 
, per function. For BARs that are not resizable the corresponding 
bits in cfg_rbar_size is set to 0. 


7:6 |RO |OxO [reserved 


bar0O_size_info 
5:0 0x00 BAR size field from each of the resizable BAR control registers, 
, per function. For BARs that are not resizable the corresponding 
bits in cfg_rbar_size is set to 0. 


PCIE CLIENT RBAR SIZE INFO1 
Address: Operational Base + offset (0x0048 

| Bit |Attr[ResetValue| ss —“‘“‘;C™C«éi scription 
[31:22[RO |0x000O_——sireserved — — —“‘“(‘(‘“‘“(“(“(C(;:S#S*C*C*C*C*C*C*C*™C™C™C™C™C™C~C~*CY 


bar5_size_info 

21:16 0x00 BAR size field from each of the resizable BAR control registers, 
per function. For BARs that are not resizable the corresponding 
bits in cfg_rbar_size is set to 0. 


15:14/RO_|0x0_ [reserved 


reserved 
bar4_size_info 
13:8 0x00 BAR size field from each of the resizable BAR control registers, 
‘ per function. For BARs that are not resizable the corresponding 
bits in cfg_rbar_size is set to 0. 
reserved 


7:6 [RO [oxo [reserved 
bar3_size_info 
BAR size field from each of the resizable BAR control registers, 
per function. For BARs that are not resizable the corresponding 
bits in cfg_rbar_size is set to 0. 


PCIE CLIENT DMA HSHAKE TOGG 
Address: Operational Base + offset (0x004C) 


| Bit |Attr| Reset Value 


write_enable 
‘ Write enable for lower 16 bits, each bit is individual. 
SL TO IWO /0x0000 1'bO: Write access disable 
1'b1: Write access enable 


dma_rdxfer_done_togg 

DMA read engine descriptor transfer done toggle signal. One bit 
15:12 0x0 for each implemented DMA read channel. After a doorbell 

command, this signal is de-asserted. When a channel is operating 


in non-linked list mode this signal does not toggles. 


dma_wdxfer_done_togg 

DMA write engine descriptor transfer done toggle signal. One bit 
11:8 for each implemented DMA write channel. After a doorbell 

command, this signal is de-asserted. When a channel is operating 


in non-linked list mode this signal does not toggles. 
app_rdxfer_go_togg 

DMA read engine descriptor transfer go toggle signal. One bit for 
each implemented DMA read channel. This signal is ignored 
whenever a DMA channel operates in non-linked mode. 
app_wdxfer_go_togg 

DMA Write engine descriptor transfer go toggle signal. One bit for 
each implemented DMA write channel. This signal is ignored 
whenever a DMA channel operates in non-linked mode. 
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PCIE CLIENT VEN MSG RX _INEFOO 

Address: Operational Base + offset (0x0050 

| Bit |Attr|ResetValue| ss “s—“‘*‘“C;C:#Céi scription =— (“sd 
31:16{RO [0xo000_——sifreserved ——“(i‘“;s*™S™S™S™S™S™S”C”CCCCid 


ven_msg_req_id 

The requester ID of the received Message(radm_msg_req_id). 
15:0 0x0000 Bit[15:8]: Bus number 

Bit[7:3]: Device number 

Bit[2:0]: Function number 


PCIE CLIENT VEN MSG RX INFO1 
Address: Operational Base + offset (0x0054 


| Bit |Attr|/ResetValue| Ci escription 


ven_msg_header_| 
The third double word of the Vendor Defined Message header. 
Received message header information. When a vendor-defined or 
: Itr message is received (radm_vendor_msg=1 or 

a Oxf 0000000 radm_lItr_msg=1), the controller maps radm_msg_payload to the 
Rx TLP header dwords as follows: When RX_TLP =1 
Bit[31:0] = bytes 12-15 (4th dword), where [7:0] =byte 15 
Bit[63:32] = bytes 8-11 (3rd dword) 


PCIE CLIENT VEN MSG RX INFO2 
Address: Operational Base + offset (0x0058) 


| Bit |Attr| Reset Value 


ven_msg_header_h 
The fourth double word of the Vendor Defined Message header. 
Received message header information. When a vendor-defined or 
: ltr message is received (radm_vendor_msg=1 or 

— Ox00900000 radm_lItr_msg=1), the controller maps radm_msg_payload to the 
Rx TLP header dwords as follows: When RX_TLP =1 
Bit[31:0] = bytes 12-15 (4th dword), where [7:0] =byte 15 
Bit[63:32] = bytes 8-11 (3rd dword) 


PCIE CLIENT VEN MSG TX _CFGO 
Address: Operational Base + offset (Ox005C) 


| Bit |Attr|/ResetValue| Ci eescription 


. ven_msg_code 
Stee The Message Code for the vendor-defined Message TLP. 
; ven_msg_tag 
eo 16|rw joxoo Tag for the vendor-defined Message TLP. 
0x0 


15:11|RO_ |0x00___|reserved 


ven_msg_attr 
10:9 IRW The Attributes field for the vendor-defined Message TLP. 
, bit1: Relaxed ordering. 
bitO: No snoop 


Rw loxo ven_msg_ep 
The Poisoned TLP (EP) bit for the vendor-defined Message TLP. 
. ven_msg_tc 
The Traffic Class field for the vendor-defined Message TLP. 
. ven_msg_type 
The TYPE field for the vendor-defined Message TLP. 


PCIE CLIENT VEN MSG TX CFG1 
Address: Operational Base + offset (0x0060) 
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| Bit |Attr|ResetValue| Ci@eescription 


ven_msg_data_| 
The third double word of the Vendor Defined Message header. 
Third and fourth dwords of the Vendor Defined Message header 
where: 

31:0 |RW |OxO0000000 |1. Bytes 8-11 (third header dword) =ven_msg_data[63:32] 
2. Bytes 12-15 (fourth header dword) =ven_msg_data[31:0], 
where ven_msg_data[7:0] =byte 15 
For more information, see the 'Endianness' advanced information 
chapter. 


PCIE CLIENT VEN MSG TX CFG2 
Address: Operational Base + offset (0x0064 


| Bit_|Attr| Reset Value 


ven_msg_data_h 
The fourth double word of the Vendor Defined Message header. 
Third and fourth dwords of the Vendor Defined Message header 
where: 

31:0 |RW |OxO0000000 |1. Bytes 8-11 (third header dword) =ven_msg_data[63:32] 
2. Bytes 12-15 (fourth header dword) =ven_msg_data[31:0], 
where ven_msg_data[7:0] =byte 15 
For more information, see the 'Endianness' advanced information 
chapter. 


PCIE CLIENT LTR MSG TX INFO 
Address: Operational Base + offset (0x0068) 


| Bit |Attr| Reset Value 


app_lItr_msg_latency 
31:0 |RW |OxOO0000000 |LTR message that your application is requesting to send. The 
message format is defined in the PCI Express Specification. 


PCIE CLIENT APP ERR RPT INFOO 
Address: Operational Base + offset (OxO006C 


| Bit_|Attr| Reset Value 


app_hdr_logO 
The header(bit 0 to bit 31) of the TLP that contained the error. 
The header of the TLP that contained the error indicated 
app_err_bus, valid when 1. app_hdr_valid is asserted. For 
Corrected Internal and Uncorrectable Internal errors 

31:0 |RW |OxO0000000 |(app_err_bus[10:9]),and receiver Overflow (app_err_bus[1]), 
the header information this input is not logged by the controller. 
2. app_dpc_err_valid is asserted. The header of the TLP that 
contained the error indicated on app_dpc_err_bus. When DPC RP 
PIO extensions are supported, it is used to update DPC RP PIO 
Header Log Register. 


PCIE CLIENT APP _ERR_RPT_INFO1 
Address: Operational Base + offset (0x0070) 
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| Bit |Attr|ResetValue| —Ci@eescription 


app_hdr_logi 
The header(bit 32 to bit 63) of the TLP that contained the error. 
The header of the TLP that contained the error indicated 
app_err_bus, valid when 1. app_hdr_valid is asserted. For 
Corrected Internal and Uncorrectable Internal errors 

31:0 J|RW |OxO0000000 |(app_err_bus[10:9]),and receiver Overflow (app_err_bus[1]), 
the header information this input is not logged by the controller. 
2. app_dpc_err_valid is asserted. The header of the TLP that 
contained the error indicated on app_dpc_err_bus. When DPC RP 
PIO extensions are supported, it is used to update DPC RP PIO 
Header Log Register. 


PCIE CLIENT APP ERR RPT INFO2 
Address: Operational Base + offset (0x0074) 


| Bit |Attr| Reset Value 


app_hdr_log2 
The header(bit 64 to bit 95) of the TLP that contained the error. 
The header of the TLP that contained the error indicated 
app_err_bus, valid when 1. app_hdr_valid is asserted. For 
Corrected Internal and Uncorrectable Internal errors 

31:0 |RW |OxO0000000 |(app_err_bus[10:9]),and receiver Overflow (app_err_bus[1]), 
the header information this input is not logged by the controller. 
2. app_dpc_err_valid is asserted. The header of the TLP that 
contained the error indicated on app_dpc_err_bus. When DPC RP 
PIO extensions are supported, it is used to update DPC RP PIO 
Header Log Register. 


PCIE CLIENT APP ERR RPT INFO3 

Address: Operational Base + offset (0x0078 

| Bit |Attr[ResetValue| ss Ci‘ Ci escription 
app_hdr_log3 
The header (bit 96 to bit 127) of the TLP that contained the error. 
The header of the TLP that contained the error indicated 
app_err_bus, valid when 1. app_hdr_valid is asserted. For 
Corrected Internal and Uncorrectable Internal errors 


31:0 J|RW |OxO0000000 |(app_err_bus[10:9]),and receiver Overflow (app_err_bus[1]), 
the header information this input is not logged by the controller. 
2. app_dpc_err_valid is asserted. The header of the TLP that 
contained the error indicated on app_dpc_err_bus. When DPC RP 
PIO extensions are supported, it is used to update DPC RP PIO 
Header Log Register. 


PCIE CLIENT APP ERR RPT INFO4 


Address: Operational Base + offset (Ox007C 
| Bit [Attr[ResetValue|——“‘“‘;Cé scription — sd 
31:17|/RO_[0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


app_err_advisory 
Indicates that your application error is an advisory error. Your 
application should assert app_err_advisory under either of the 
following conditions: 
1. The controller is configured to mask completion timeout errors, 
your application is reporting a completion timeout error 
app_err_bus, and your application intends to resend the request. 
In such cases the error is an advisory error, as described in PCI 
Express Specification. When your application does not intend to 
resend the request, then your application must keep 
app_err_advisory de-asserted when reporting a completion 

Rw lox0 timeout error. 
2. The controller is configured to forward poisoned TLPs to your 
application and your application is going to treat the poisoned TLP 
as a normal TLP, as described in PCI Express Specification. Upon 
receipt of a poisoned TLP, your application must report the error 
app_err_bus, and either assert app_err_advisory (to indicate an 
advisory error) or de-assert app_err_advisory (to indicate that 
your application is dropping the TLP). 
For more information, see the PCI Express Specification to 
determine 
when an application error is an advisory error. 
1'bO: Application error is not an advisory error 
1'b1: = error is an advisory error 


}15:13/RO_|OxO_ [reserved 


app_err_bus 
The type of error that application detected. The controller 
combines the values err_bus bits with the internally detected 
error signals to set the corresponding bit in the Un-correctable or 
Correctable Error Status Registers 
[0]: Malformed TLP 
[1]: Receiver Overflow 
[2]: Unexpected completion 
[3]: Completer abort 
12:0 IRw lox0000 fel Completion Timeout 
[5]: Unsupported request 
[6]: ECRC Check Failed 
[7]: Poisoned TLP received 
[8]: AtomicOp Egress Blocked 
[9]: Un-correctable Internal Error 
[10]: Corrected Internal Error 
[11]: TLP Prefix Blocked Error Status: only valid for RC and when 
CX_NPRFX >0 
[12]: ACS Violation: only valid when CX_ACS_ ENABLE =1 
For more information, see ‘Application Error Reporting Interface’. 


PCIE CLIENT OBFF WAKE ELE CFG 
Address: Operational Base + offset (0x0080) 


| Bit |Attr| Reset Value 


wk_min_f2f_wdt 

Configure the minimum falling edge to falling edge width. The 
31:24|RW |Oxb4 minimum value Specification define is 700ns. 

Application set this value equals to wk_min_f2f_wdt * 

core_clock_period(8ns in gen1 and 4ns in gen2). 
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| Bit |Attr|ResetValue| Ci@eescription 


wk_max_f2f_wdt 
Configure the maximum falling edge to falling edge width. The 
23:16}RW |Oxf0 maximum value Specification define is 1000ns. 
Application set this value equals to wk_max_f2f_wdt * 
core_clock_period(8ns in gen1 and 4ns in gen2). 
wk_mim_pls_wdt 
Configure the minimum WAKE#¥ pulse width for both active- 
: inactive-active and inactive-active-inactive pulse. The minimum 
Boe. RW, |OXG0 value Specification define is 300ns. 
Application set this value equals to wkK_mim_pls_wdt * 
core_clock_period(8ns in geni1 and 4ns in gen2). 


wk_max_pls_wdt 
Configure the maximum WAKE# pulse width for both active- 
inactive-active and inactive-active-inactive pulse. The maximum 
: value Specification define is 500ns. 

ee alas Application set this value equals to wk_max_pls_wdt * 
core_clock_period(8ns in geni and 4ns in gen2). 
Setting this value less than 50% of {wk_max_f2f_wdt * 
core_clock_period}. 


PCIE CLIENT OBFF WAKE DEBUG 
Address: Operational Base + offset (0x0084 


Reset Value|—“‘*‘“*S™SC‘C Scriptom sd 
reserved 
(e) 


po foo tas Sraacarron undid 
Error state of OBFF decoder FSM, used for debug. 
Current state of OBFF decoder FSM, used for debug. 


obff_wake_dec_cpu 

1'bO: Do not initialize to CPU ACTIVE state 

1'b1: Initialize the OBFF decoder to CPU ACTIVE state when 
obff_wake_dec_init is set 

obff_wake_dec_obff 

1'bO: Do not initialize to OBFF state 

1'b1: Initialize the OBFF decoder to OBFF state when 
obff_wake_dec_init is set 

obff_wake_dec_idle 

1'b0O: Do not initialize to IDLE state 

1'b1: Initialize the OBFF decoder to IDLE state when 
obff_wake_dec_init is set 

obff_wake_dec_init 

1'bO: Do not initialize the OBFF decoder 

1'b1: Initialize the OBFF decoder 


PCIE CLIENT RX CPL TIME OUT INFO 
Address: Operational Base + offset (0x0088 


| Bit_|Attr| Reset Value 


1:24 0x00 radm_timeout_cpl_tag 
The Tag field of the timeout completion (radm_timeout_cpl_tag). 


3 
radm_timeout_cpl_len 
23:12 0x000 Length (in bytes) of the timeout completion. For a split 
; completion, it indicates the number of bytes remaining to be 
delivered when the completion timeout (radm_timeout_cpl_len). 


Mt MO|RO]OxG. __. |Weseted = 
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| Bit |Attr|ResetValue| Ci eescription 


radm_timeout_cpl_attr 
The Attributes field of the timeout completion 
(radm_timeout_cpl_attr). 

7 |RO [0x0 reserved 


radm_timeout_cpl_tc 


The Traffic Class of the timed-out completion 
radm_timeout_cpl_tc). 


radm_timeout_func_num 
The function Number of the timed-out completion 
(radm_timeout_func_num). Function numbering starts at 'O’. 


PCIE CLIENT TX CPL TIME OUT INFOO 
Address: Operational Base + offset (Ox008C) 


bit _{Attr| Reset Value|____Description 
a = 


0x000 trgt_timeout_cpl_len 
The ne of the timeout completion (trgt_timeout_cpl_len). 


Tate — ese vedi. 0 a 


trgt_timeout_cpl_attr 
0x0 The Attributes value of the timeout completion 
er 


a: an reserved 


«fo oo NESE onanin ta mk glia 
The TC of the timeout ee eee (trgt_timeout_cpl_tc). 
5 — fro tis —— reserved 

trgt_timeout_func_num 


The function number of the timed-out completion. Function 
numbering starts at '0' (trgt_timeout_cpl_func_num). 


PCIE CLIENT TX CPL TIME OUT INFO1 
Address: Operational Base + offset (0x0090 


| Bit |Attr/ResetValue| —C(éeescription 
31:17/RO_[0x0000_ifreserved 
trgt_lookup_empty 
When this signal is asserted with radm_trgti_hv, it indicates that 
the target completion LUT is not full. The application can use this 
signal to determine a back-pressure mechanism to the controller 
so that there is not an overflow condition when the number of 
outstanding non-posted transactions received is more than 
expected. Your application logic must drive trgt1_radm_halt with 
the logical OR of your application halt signal and the inverse of 
this output. 
trgt_lookup_id 
The target completion LUT lookup ID for the incoming request 
TLP. When using the optional target completion lookup table 
feature, the application must save the lookup ID and assert the 
same lookup ID client0/1/2_cpl_lookup_id when generating a 
completion for the request. 
trgt_timeout_lookup_id 
The target completion LUT lookup ID of the timeout completion 


PCIE CLIENT LOCAL CRU CTRL 
Address: Operational Base + offset (Ox009C) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oh TOO 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


aw ow sana 


radm_gate_disable 
13 awe xt Disable the radm_clk gating in local cru. 


aux_gate_disable 
RW |0x0 Disable the aux_clk gating in local cru. 
Reserved after r5p6 (version 50600) 
link_down_gate_disable 
11 RW |0x0 Disable the link down clock gating in local cru. 
Reserved after r5p6 (version 50600) 


dbi_aclk_gate_disable 
RW /|0x0 Disable the dbi_aclk gating in local cru. 
Reserved after r5p6 (version 50600 


slv_aclk_gate_disable 
RW /|0x0 Disable the slv_aclk gating in local cru. 
Reserved after r5p6 (version 50600) 
mstr_aclk_gate_disable 
RW |0x0 Disable the mstr_aclk gating in local cru. 
Reserved after r5p6 (version 50600) 
reserved 


7:4 |RO [0x0 reserved 
pcie_pm_phy_req_disable 
RW {0x0 Mask the phy reset request from controller pm. 


Reserved after r5p6 (version 50600) 


pcie_pm_srst_req_disable 

RW {0x0 Mask the sticky reset request from controller pm. 
Reserved after r5p6 (version 50600 
pcie_pm_nsrst_req_disable 

1 RW {0x0 Mask the non-sticky reset request from controller pm. 

Reserved after r5p6 (version 50600) 
pcie_pm_crst_req_disable 

RW {0x0 Mask the core reset request from controller pm. 
Reserved after r5p6 (version 50600) 


PCIE CLIENT GENERAL DEBUG CON 
Address: Operational Base + offset (0x0100) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/RW |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:7 |RO_|0x000 


sd_hold_ltssm 
app_ras_des_sd_hold_lItssm 
rw loxo Hold and release LTSSM. For as long as this signal is '1', the 
controller stays in the current LTSSM. 
1'b0O: Release LTSSM 
1'b1: Hold LTSSM 
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| Bit |Attr|ResetValue| Ci@eescription 


dbg_pba 
MSIX PBA RAM Debug Mode. Use this input to activate the debug 
mode and allow direct read/write access to the PBA. You can also 
use the MSIX_RAM_CTRL_DBG_PBA field in 
MSIX_RAM_CTRL_OFF to activate debug mode. Debug mode 

5 RW |0x0 turns off the PF/VF/Offset-based addressing into the RAM and 
maps the entire array linearly from the base address of the BAR 
(indicated by the BIR) in function 0. When you assert dbg_table 
and dbg_pba simultaneously, you can access the traffic class (TC) 
information bits. For more information, see the Interrupts section 
in the "Controller Operations" chapter of the Databook. 
dbg_table 
MSIX Table RAM Debug Mode. Use this input to activate the 
debug mode and allow direct read/write access to the Table. You 
can also use the MSIX_RAM_CTRL_DBG_TABLE field in 
MSIX_RAM_CTRL_OFF to activate debug mode. Debug mode 

4 RW |0x0 turns off the PF/VF/Offset-based addressing into the RAM and 
maps the entire table linearly from the base address of the BAR 
(indicated by the BIR) in function 0. When you assert dbg_table 
and dbg_pba simultaneously, you can access the traffic class (TC) 
information bits. For more information, see the Interrupts section 
in the "Controller Operations" chapter of the Databook. 


3 |RO_|oxo_ si freserved 


diag_ctrl_bus 
Diagnostic Control Bus 
1. x01: Insert LCRC error by inverting the LSB of LCRC 
2. x10: Insert ECRC error by inverting the LSB of ECRC 
2.1 The rising edge of these two signals ([1:0]) enable the 
controller to assert an LCRC or ECRC to the packet that it 
currently being transferred. 
2.2 When LCRC or ECRC error packets are transmitted by the 
controller, the controller asserts 
diag_status_bus[lcrc_err_asserted] or 
diag_status_bus[ecrc_err_asserted] to report that the requested 
action has been completed. This handshake between control and 
status allows your application to control a specific packet being 
injected with an CRC or ECRC error. 

2:0 |Rw |oxo 2.3 The LCRC and ECRC errors are generated by simply inverting 

. the last bit of the LCRC or ECRC value. 

3. 1xx: Select Fast Link Mode. 
3.1 Sets all internal LTSSM millisecond timers to Fast Mode for 
speeding up simulation purposes. Forces the LTSSM training (link 
initialization) to use shorter timeouts and to link up faster. 
3.2 The default scaling factor is 1024 for all internal timers. The 
default scaling factor can be changed using the 
DEFAULT_FAST_LINK_SCALING_FACTOR parameter or through 
the FAST_LINK_SCALING_FACTOR field in the 
TIMER_CTRL_MAX_FUNC_NUM_OFF register. 
3.3 Fast Link Mode can also be activated by setting the 
FAST_LINK_MODE field in the PORT_LINK_CTRL_OFF register. 
3.4 For more information, see the "Fast Link Simulation Mode" 
section in the "Integrating the Controller with the PHY or 
Application RTL or Verification IP" chapter of the User Guide. 


PCIE CLIENT GENERAL DEBUG INFO 
Address: Operational Base + offset (0x0104) 
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Bit Attr| Reset Value| _____________Deseription 
15.1090 fowoo sn issn 
Gunmen stake of he LTS8M state of the LTSSM. 


a reserved ss—‘“‘“S*s*s‘“‘CS*™*™*™C™C™C™C™~™~C~CSY 


radm_q_not_empty 

Level indicating that the receive queues contain TLP header/data. 
1'bO: Receive queues do not contain TLP header/data 

1'b1: Receive queues contain TLP header/data 


radm_xfer_pending 

Receive request pending status. Indicates Receive TLP requests 
are pending, that is, requests sent to the RTRGT1 or RTRGTO 
interfaces are awaiting a response from your application. For 
debugging purposes. 

1'bO: Receive TLP requests are not pending 

1'b1: Receive TLP requests are pending 

edma_xfer_pending 

eDMA transfer pending status. Indicates eDMA Write or Read 
Channel transfers are pending, that is, DMA Write or Read 
Channels have not finished transferring data. For debugging 
purposes. 

1'b0: eDMA DBI transfer not pending 

1'bi: eDMA transfer pending 

brdg_dbi_xfer_pending 

AXI Slave DBI transfer pending status. Indicates AXI DBI Slave 
Read or Write transfers are pending, that is, AXI Slave transfers 
are awaiting a response from the controller. For debugging 
purposes. 

1'bO: AXI Slave DBI transfer not pending 

1'b1: AXI Slave DBI transfer pending 

brdg_slv_xfer_pending 

AXI Slave non-DBI transfer pending status. Indicates AXI non- 
DBI Slave Read or Write transfers are pending, that is, AXI Slave 
transfers are awaiting a response from the controller. For 
debugging purposes. 

1'bO: AXI Slave non-DBI transfer not pending 

1'b1: AXI Slave non-DBI transfer pending 


3 |RO_|oxo [reserved 


radm_idle 

RADM activity status signal. The controller creates the 

en_radm_clk_g output by gating this signal with the output of the 
0x0 RADM_CLK_GATING_EN field in the CLOCK_GATING_CTRL_OFF 

register. For debug purposes only. 


1'bO: RADM is not idle in status 
1'bi: RADM is in idle status 


rdih_link_up 

Data link layer up/down indicator: This status from the flow 

control initialization state machine indicates that flow control has 
1 0x0 been initiated and the Data link layer is ready to transmit and 


receive packets. For multi-VC designs, this signal indicates status 
for VCO only. 

1'bO: Data link layer down 

1'b1: Data link layer up 
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| Bit |Attr|ResetValue| Ci@eescription 


smlh_link_up 

0x0 PHY Link up/down indicator. 
1'bO: PHY link is down 
1'b1: PHY link is up 


PCIE CLIENT SLC DEBUG INFO CMN 
Address: Operational Base + offset (0x0108 


| Bit _|Attr| Reset Value 


bus_ select 
Select the 16bit of total 78 bit of common silicon debug 
information: 
3'b000: Select bit 15 to 0 
31:28/RW |0x0 3'b001: Select bit 31 to 16 
3'b010: Select bit 47 to 32 
3'b011: Select bit 63 to 48 
3'b100: Select bit 79 to 64 
Other: Reserved 


27:16|RO_|0x000 


cdm_ras_des_sd_info_common 
Common debug signal bus that is used in RAS D.E.S. silicon 
debug 
Bit [78]: init_eq_pending_g4: Level: Equalization sequence Gen5 
Bit [77:75]: llsub_state: Level: L1 sub state 
Bit [74]: init_eq_pending_g4: Level: Equalization sequence Gen4 
Bit [73]: init_eq_pending: Level: Equalization sequence Gen3 
Bit [72:61]: xdlh_curnt_seqnum [11:0]: Level: Tx TLP SEQ# 
Bit [60:49]: rdlh_curnt_rx_ack_seqnum[11:0]: Level: Rx ACK 
SEQ# 
Bit [48]: rdlh_vcO_initfc2_status: Level: Init-FC Flag2 VCO 

15:0 0x0000 Bit [47]: rdih_vcO_initfc1_status: Level: Init-FC Flag1 VCO 
Bit [46:45]: rdlh_dlicntrl_state [1:0]: Level: DLCM 
Bit [44:37]: latched_ts_nfts[7:0]: Level: Latched NFTS 
Bit [36:34]: Itssm_powerdown[1:0]: Level: PIPE: Power Down 
Bit [33:18]: smlh_Itssm_variable [15:0]: Level: LTSSM Variable 
Bit [17]: pm_pme_resend_flag: Pulse: PME Re-Send flag 
Bit [16]: smlh_lane_reversed: Level: Lane Reversal Operation 
Bit [15:9]: rmlh_framing_err_ptr[6:0]: Pulse: 1st Framing Error 
Pointer 
Bit [8:5]: pm_slave_state[3:0]: Level: PM Internal State (Slave) 
Bit [4:0]: pm_master_state[4:0]: Level: PM Internal State 
(Master) 


PCIE CLIENT SLC DEBUG INFO LN 
Address: Operational Base + offset (0x010C 


| Bit_|Attr| Reset Value 


bus_ select 
Select the 16bit of total 78 bit of Lane N silicon debug 
information: 
3'b000: Select bit 15 to 0 
31:28/RW |0x0 3'b001: Select bit 31 to 16 
3'b010: Select bit 47 to 32 
3'b011: Select bit 63 to 48 
3'b100: Select bit 79 to 64 
Others: Reserved 
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| Bit |Attr|ResetValue| Ci eescription 


lane_sel 
cdm_ras_des_sd_info_li source selects 
. 4'hO: Lane 0 
27:24|1RW |0xO AiKas Lanes 
4'h2: Lane 2 
4'h3: Lane 3 


23:16|RO_|0x0O [reserved 


cdm_ras_des_sd_info_li 
16 of total 78-bit lane N silicon debug information, selected by 
bus_ select field. 
[77:76]: eq_convergence_sts [1:0]: Level: Equalization 
convergence information Gen3 
[75]: eqpa_violate_rule_123[2]: Level: Rule C Violation Event 
Status Gen3 
[74]: eqpa_violate_rule_123[1]: Level: Rule B Violation Event 
Status Gen3 
[73]: eqpa_violate_rule_123[0]: Level: Rule A Violation Event 
Status Gen3 
[72]: mac_cdm_ras_des_reject_rtx: Level: Receive Reject 
Coefficient Event status Gen3 
[71:64]: phy_cdm_ras_des_fomfeedback: Level: Current Figure 
of Merit Gen3 
[63:61]: mac_cdm_ras_des_pset_Irx: Level: Current Local 
Receiver Preset Hint Gen3 
[60:55]: mac_cdm_ras_des_coef_Itx[5:0]: Level: Current Local 

15:0 0x0000 Transmitter Pre Cursor coefficient Gen3 

: [54:49]: mac_cdm_ras_des_coef_Itx[11:6]: Level: Current Local 

Transmitter Cursor coefficient Gen3 
[48:43]: mac_cdm_ras_des_coef_ltx[17:12]: Level: Current 
Local Transmitter Post Cursor coefficient Gen3 
[42:37]: mac_cdm_ras_des_coef_rtx[5:0]: Level: Current 
Remote Transmitter Pre Cursor coefficient Gen3 
[36:31]: mac_cdm_ras_des_coef_rtx[11:6]: Level: Current 
Remote Transmitter Cursor coefficient Gen3 
[30:25]: mac_cdm_ras_des_coef_rtx[17:12]: Level: Current 
Remote Transmitter Post Cursor coefficient Gen3 
[24:19]: mac_cdm_ras_des_ lf: Level: Remote Device LF Gen3 
[18:13]: mac_cdm_ras_des_ fs: Level: Remote Device FS Gen3 
[12:5]: rmlh_deskew_fifo_ptr: Level: Deskew Pointer 
[4]: mac_phy_rxpolarity: Level: PIPE: RxPolarity 
[3]: latched_rxdetected: Level: PIPE: Detect Lane 
[2]: phy_mac_rxvalid_rxburst: Level: PIPE: RxValid/RxBurst 
[1]: phy_mac_rxelec_rxh8exit: Level: PIPE: 
RxElecIdle/RxHibern8ExitType1 
[0]: mac_phy_txelec_txburst: Level: PIPE: TxElecIdle/TxBurst 


PCIE CLIENT SLC DEBUG INFO VO 
Address: Operational Base + offset (0x0114) 
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| Bit |Attr|ResetValue| Ci@eescription 


bus_ select 
Select the 16bit of total 240 bit of virtual channel O silicon debug 
information: 
. 4'dO0: Select bit 15 to 0 
Ere oie [Oe 4'd1: Select bit 31 to 16 
4'd14: Select bit 239 to bit 224 
Other: Reserved 


27:16|RO_|0x000 


cdm_ras_des_sd_info_vi 
16 of total 240-bit 11 silicon debug information, selected by 
bus_select field. 
[239:228]: rtlh_fc_allctd_cpld: Level: Credit Allocated (CD) 
[227:220]: rtlh_fc_allctd_cplh: Level: Credit Allocated (CH) 
[219:208]: rtlh_fc_allctd_npd: Level: Credit Allocated (ND) 
[207:200]: rtlh_fc_allctd_nph: Level: Credit Allocated (NH) 
[199:188]: rtlh_fc_allctd_pd: Level: Credit Allocated (PD) 
[187:180]: rtlh_fc_allctd_ph: Level: Credit Allocated (PH) 
[179:168]: rtlh_fc_rcvd_cpld: Level: Credit Received (CD) 
[167:160]: rtlh_fc_rcvd_cplh: Level: Credit Received (CH) 
[159:148]: rtlh_fc_rcvd_npd: Level: Credit Received (ND) 
[147:140]: rtlh_fc_rcvd_nph: Level: Credit Received (NH) 
15:0 0x0000 [139:128]: rtlh_fc_rcvd_pd: Level: Credit Received (PD) 
[127:120]: rtlh_fc_rcvd_ph: Level: Credit Received (PH) 
[119:108]: xadm_fc_limit_cpld: Level: Credit Limit (CD) 
[107:100]: xadm_fc_limit_cplh: Level: Credit Limit (CH) 
[99:88]: xadm_fc_limit_npd: Level: Credit Limit (ND) 
[87:80]: xadm_fc_limit_nph: Level: Credit Limit (NH) 
[79:68]: xadm_fc_limit_pd: Level: Credit Limit (PD) 
[67:60]: xadm_fc_limit_ph: Level: Credit Limit (PH) 
[59:48]: xadm_fc_cnsmd_cpld: Level: Credit Consumed (CD) 
[47:40]: xadm_fc_cnsmd_cplh: Level: Credit Consumed (CH) 
[39:28]: xadm_fc_cnsmd_npd: Level: Credit Consumed (ND) 
[27:20]: xadm_fc_cnsmd_nph: Level: Credit Consumed (NH) 
[19:8]: xadm_fc_cnsmd_pd: Level: Credit Consumed (PD) 
[7:0]: xadm_fc_cnsmd_ph: Level: Credit Consumed (PH) 


PCIE CLIENT DIAG STATUS BUS SEL 
Address: Operational Base + offset (0x0118) 
| Bit |Attr|ResetValue| CC‘ eScritiom 
[31:5 |RO [0x0000000_|reserved Cd 


diag_bus_sel 
Select the 32bit of total 1024 bit of diag_status_bus that present 
on register DIAG_STATUS_BUS_INFO. 
4:0 |RW |0x00 5'dO: bit 31 to 0 
5'd1: bit 63 to 32 
5'd31: bit 1023 to 992 


PCIE CLIENT DIAG STATUS BUS INFO 
Address: Operational Base + offset (0x011C) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


diag_status_bus 
; 32 bit of total 1024-bit width diag_status_bus. Selected by 
ae pxogooen? DIAG_STATUS_BUS_SEL register. Contains all the important 
status signals from each controller module. Debug only. 


PCIE CLIENT CDM RASDES EC INFO CON 
Address: Operational Base + offset (0x0140 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:8 |RO_ |0x00___—|reserved 


cdm_rasdes_ec_info_lane_sel 
cdm_ras_des_ec_info_li source selects 
: 4'hO: Lane O 
BS Oe 4'h1: Lane 1 
4'h2: Lane 2 
4'h3: Lane 3 
cdm_rasdes_ec_info_con 
Select the 32bit rasdes_ec_info_cmn 
? 4'dO: Select bit 31 to O 
B20; RN One 4'd1: Select bit 63 to 32 
Others: Reserved 


PCIE CLIENT CDM RASDES EC INFO CMN 
Address: Operational Base + offset (0x0144) 


| Bit _|Attr| Reset Value 


cdm_ras_des_ec_info_common 
31:0 0x00000000 |Common event signal bus that is used in RAS D.E.S. event 
counters 


PCIE CLIENT CDM RASDES EC INFO LN 
Address: Operational Base + offset (0x0148 


| Bit |Attr|ResetValue| ss) —/——C—C‘iescription = 
31:13|RO_[0x00000 


; cdm_ras_des_ec_info_li 
12:0 |Ro- Ox8000 Lanei event signal bus that is used in RAS D.E.S. event counters. 


PCIE CLIENT CDM RASDES TBA CON 
Address: Operational Base + offset (0x0150) 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 [RO [0x0000 
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| Bit [Attr|ResetValue| —Ci@Deesscription 
app_ras_des_tba_ctrl 
Controls the start/end of time-based analysis. You must only set 
the pins to the required value for the duration of one clock cycle. 
This signal must be 2'bOO while the TIMER_START field in 
TIME_BASED_ANALYSIS_CONTROL_REG register is controlled by 
the DBI interface or the accesses from the wire side. 
2'b00: No action 
2'bO1: Start 
2'b10: End. This setting is only used when the 
TIME_BASED_DURATION_SELECT field of 
TIME_BASED_ANALYSIS_CONTROL_REG is set to "manual 
control". 
2'b11: Reserved 
These pins also set the contents of the TIMER_START field in 
TIME_BASED_ANALYSIS_CONTROL_REG register. 


PCIE CLIENT CDM RASDES TBA INFO CMN 
Address: Operational Base + offset (0x0154 


| Bit |Attr|ResetValue| ss) —/—C—C‘iecription = 
31:7 |RO_|0x0000000 


cdm_ras_des_tba_info_common 
Common event signal status bus used in RAS D.E.S. time-based 
analysis. Indicates the internal signals that are used in the time- 
based analysis. The results are in 
TIME_BASED_ANALYSIS_DATA_REG. Each bit indicates the state 
that the controller stays in. All signals are level sensitive unless 
otherwise indicated. 

RYE Ee [6]: smlh_link_in_training: Config/Recovery 
[5]: pm_in_l12: L1.2 
[4]: pm_in_l11: L1.1 
[3]: smlh_in_l1: L1 
[2]: smlh_in_lO: LO 
[1]: smlh_in_rlOs: Rx LOs 
[0]: smlh_in_lOs: Tx LOs 


PCIE CLIENT HOT RESET CTRL 
Address: Operational Base + offset (0x0180) 


| Bit |Attr| Reset Value, 


write_enable 
31:16|wo |ox0000 Write enable for lower 16 bits, each bit is individual. 


1'bO: Write access disable 
1'b1i: Write access enable 

15:5 [RO |Ox000O_——sireserved ee —“(‘“‘CS*S™S™S™C™C™C™C™C™CSY 
app_Itssm_enable_enhance 

4 RW |0x0 Set "1" to enable Itssm_enbale enhance mode. 


Available after version 50600. 


app_dly2_done 

Set "1" to end the delaying of the link training after Hot Reset. 
This bit is self-cleared. 

Available after version 50600. 

app_dly1_done 

Set "1" to end the delaying of the controller Hot Reset. This bit is 
self-cleared. 

Available after version 50600. 
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| Bit |Attr| Reset Value, 


Po escription 
app_dly2_en 

1 RW {0x0 Set "1" to enable delaying the link training after Hot Reset 
Available after version 50600. 


app_dly1_en 
RW |0x0 Set "1" to enable delaying the controller Hot Reset 
Available after version 50600. 


PCIE CLIENT INTR EN MSG RX 
Address: Operational Base + offset (0x0190) 


| Bit |Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
BATS WO" /0x0000 1'bO: Write access disable 
1'b1: Write access enable 
15 |RO [0xO_—sireserved 
obff_cpu_active_int_en 
Enable bit of interrupt. 
14 RW |0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
obff_obff_int_en 
Enable bit of interrupt. 
13 RW /0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


obff_idle_int_en 
Enable bit of interrupt. 
12 RW |0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
reserved 


41 |RO_|ox0 [reserved 


pm_turnoff_int_en 
Enable bit of interrupt. 
10 RW /0x1 1'bO: Interrupt status disable 

1'b1: Interrupt status enable 
Available after version 50610. 
pm_to_ack_int_en 
Enable bit of interrupt. 

RW /0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
pm_pme_int_en 
Enable bit of interrupt. 

RW |0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
reserved 


7:6 |RO |0x0___—|reserved 


cfg_pme_msi_en 
Enable bit of interrupt. 

5 RW |Ox1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1236 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


cfg_pme_int_en 
Enable bit of interrupt. 
4 RW |0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
reserved 


3 |RO_|oxo [reserved 


Itr_msg_int_en 
Enable bit of interrupt. 

2 RW /|0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


unlock_int_en 
Enable bit of interrupt. 

1 RW /0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


ven_msg_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


PCIE CLIENT INTR EN LEGACY 
Address: Operational Base + offset (0x0194) 


| Bit _|Attr| Reset Value 


write_enable 
Write enable for lower 16 bits, each bit is individual. 
31:16/WO |0x0000 1'bO: Write access disable 
1'bi: Write access enable 
yew fo eae 
Pew 
Reserved 
tx_intc_int_en 
pb 
Reserved 
Reserved 
Reserved 
a 
Reserved 
Reserved 
rx_inta_int_en 
pwn ee 


PCIE CLIENT INTR EN ERR 
Address: Operational Base + offset (0x0198) 


| Bit |Attr| Reset Value 


write_enable 
‘ Write enable for lower 16 bits, each bit is individual. 
SL LOO) 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
reserved —SsSSSC‘(S 


15:13/RO_|0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


radm_qoverflow_en 
Enable bit of interrupt. 
12 RW |0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
reserved 


‘ii [RO [Oxo [reserved 
f_err_rx_int_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
nf_err_rx_int_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
cor_err_rx_int_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
f_err_sent_int_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 


1'b1: Interrupt status enable 
Available after version 50610. 


nf_err_sent_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
cor_err_sent_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
tx_cpl_timeout_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
rx_cpl_timeout_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
aer_rc_err_msi_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
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| Bit |Attr|ResetValue| Ci@eescription 


aer_rc_err_int_en 
Enable bit of interrupt. 

RW |0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


PCIE CLIENT INTR EN MISC 
Address: Operational Base + offset (0x019C) 


| Bit _|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SL TG WO: (Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


ep_elbi_app_int_en 
Enable bit of interrupt. 

Ox1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
link_eq_req_int_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
rbar_update_int_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
dpa_sub_upd_int_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


edma_rd_int_en 
Enable bit of interrupt. 

Ox1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


edma_wr_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
bw_mgt_msi_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
bw_mgt_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


z 
Z 
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| Bit |Attr[ResetValue| ss ——Cti—“C;*C*C*C~Ci escrito 
link_auto_bw_msi_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
link_auto_bw_int_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
hp_msi_en 
Enable bit of interrupt. 
1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


hp_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 


Available after version 50610. 
hp_pme_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
link_req_rst_not_int_en 
Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
dll_link_up_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
phy_link_up_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 


PCIE CLIENT INTR EN PMC 
Address: Operational Base + offset (0Ox01A0 


| Bit_|Attr| Reset Value 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)RW |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:9 [RO |0x0O___—reserved 
pm_dstate_update_int_en 
Enable bit of interrupt. 
RW /0x1 1'bO: Interrupt status disable 
1'b1: Interrupt status enable 
Available after version 50610. 
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| Bit |Attr|ResetValue| ss Ci@eescription 


linkst_out_lOs_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 

Available after version 50610. 
linkst_out_l2_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 

Available after version 50610. 
linkst_out_l1_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 

Available after version 50610. 


linkst_out_l1sub_int_en 
Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 


Available after version 50610. 
linkst_in_lOs_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 

Available after version 50610. 
linkst_in_I2_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 

Available after version 50610. 
linkst_in_l1_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 

Available after version 50610. 
linkst_in_l1sub_int_en 

Enable bit of interrupt. 

1'bO: Interrupt status disable 
1'b1: Interrupt status enable 

Available after version 50610. 


PCIE CLIENT AXI MSTR MISC CON 

Address: Operational Base + offset (0x0200 

| Bit |Attr[ResetValue|  ——s<s——“‘CSC‘é escritiom® 
write_enable 

Write enable for lower 16 bits, each bit is individual. 

1'bO: Write access disable 

1'bi: Write access enable 


15:5 |RO_|0x000 


31:16}WO |0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


mstr_rmisc_ep 

AXI Master Read Response Transaction Associated Misc 

Information. This is a signal that the application can optionally 

use. It is not part of standard AXI interface. For more 

information, see 'AXI Master Interface Sideband Signals’. All 
4 RW /|0x0 reserved bits must be connected to logic '0'. 

[1:0]: Reserved 

[2]: Reserved 

[6:3]: Reserved 

[7]: TLP's EP bit 

[12:8]: Reserved 


mstr_rmisc_info_cpl_stat 
AXI Master Read Response selection bus. This bus controls the 
response sent on the PCIe wire in the case of successful read 
requests. The controller always sends a CA (Completer Abort) 
response when it receives SLVERR/DECERR. For more 
information, see the "Master AXI-to-PCIe Error Mapping" section 
in the AXI chapter of the Databook. 
2'b00: SC (Successful Completion) 
2'b01: CA (Completer Abort) 

3:2 |RW |Ox0 2'b10: UR (Unsupported Request) 
2'bi1: SC (Successful Completion) 
Your application must drive the same value on 
mstr_rmisc_info_cpl_stat throughout the complete response. For 
a multi-beat response, when you set mstr_rmisc_info_cpl_stat to 
UR: 
1. If the first beat of the response produces a slave error/decode 
error, the controller sends a CPL with status as CA. 
2. If any beat (other than the first beat) of the response has a 
slave/decode error, the controller sends a CPL with status as UR. 


mstr_bmisc_info_cpl_stat 
AXI Master Write Response selection bus. This controls the 
response to be sent on the wire in the case of successful write 
requests. The controller always sends a CA (Completer Abort) 
response when it receives SLVERR/DECERR. For more 
information, see the "Master AXI-to-PCIe Error Mapping" section 
in the AXI chapter of the Databook. 
2'b00: SC (Successful Completion) 
2'b01: CA (Completer Abort) 

1:0 |RW |0x0 2'b10: UR (Unsupported Request) 
2'bi1: SC (Successful Completion) 
Your application must drive the same value on 
mstr_bmisc_info_cpl_stat throughout the complete response. For 
a multi-beat response, when you set mstr_bmisc_info_cpl_stat to 
UR: 
1. If the first beat of the response produces a slave error/decode 
error, the controller sends a CPL with status as CA. 
2. If any beat (other than the first beat) of the response has a 
slave/decode error, the controller sends a CPL with status as UR. 


PCIE CLIENT AXI SLV ATU BYPASS 
Address: Operational Base + offset (0x0204) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
ot TS RW (0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:2 [RO |0xo000_ [reserved 
slv_armisc_info_atu_bypass 
AXI Slave Read Request Internal ATU Bypass. When set it 
indicates that this request should not be processed by the 


internal address translation unit. 

1'bO: Not bypass 

1'b1: AXI slave read address ATU b 
slv_awmisc_info_atu_bypass 

AXI Slave Write Request Internal ATU Bypass. When set it 
indicates that this request should not be processed by the 
internal address translation unit. 

1'bO: Not bypass 

1'b1: AXI slave write address ATU b 


PCIE CLIENT AXI SLV AWMISC HDR 
Address: Operational Base + offset (0x0208) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:22[RO |[0x000_ reserved 


slv_awmisc_info 
AXI Slave Write Transaction Associated Misc Information. This is a 
signal that the application can optionally use. It is not part of the 
standard AXI interface. For more information, see 'AXI Slave 
Interface Sideband Signals’. You must set all reserved bits to 
'0'.[4:0]: TLP's TYPE. For more information, see 'I/O and CFG 
Transaction Handling’ 
[5]: Serialize NP Requests 
[6]: TLP's EP bit 
[7]: Reserved 
[8]: TLP's NS bit 
[9]: TLP's RO bit 
[12:10]: TLP's TC bits 
[20:13]: TLP’s MSG code 

eh 0 Rae exooraue [21]: AXI transaction is a DBI access. This is for SHARED DBI 
mode only. 
[24:22]: TLP’s Function number. Function numbering starts at '0'. 
Not used when CX_SRIOV_ENABLE =1 or CX_ARI_ENABLE =1. 
For more information, see slv_awmisc_info_func_num. This field 
is only present when multifunction support (CX_NFUNC > 1) is 
enabled. For a configuration transfer, you must drive the bus 
number, device number, function number, and register number 
onto the address bus as follows: 
bus_number = addr[31:24] 
dev_number = addr[23:19] 
func_number = addr[18:16] 
ext_reg_number = addr[11:8] 
reg_number = addr[7:2] 


PCIE CLIENT AXI SLV_ AWMISC HDR3 
Address: Operational Base + offset (0x020C) 
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| Bit |Attr|ResetValue| Ci@eescription 


slv_awmisc_info_hdr_3dw 

AXI Slave 3rd and 4th header DWs. The application drives this 
31:0 IRw lox00000000 bus with the 3rd and 4th Header DWs it intends to send ona 

PCIe Msg/MsgD. 

Note: The data is in big endian format, that is, 

slv_awmisc_info_hdr_34dw[7:0] contains byte 15 of header DW. 


PCIE CLIENT AXI SLV AWMISC HDR4 
Address: Operational Base + offset (0x0210) 


| Bit |Attr| Reset Value 


slv_awmisc_info_hdr_4dw 
AXI Slave 3rd and 4th header DWs. The application drives this 
: bus with the 3rd and 4th Header DWs it intends to send ona 
31:0 |RW |0x00000000 PCIe Msg/MsgD. 
Note: The data is in big endian format, that is, 
slv_awmisc_info_hdr_34dw[7:0] contains byte 15 of header DW. 


PCIE CLIENT AXI SLV_ AWMISC TAG 

Address: Operational Base + offset (0x0214) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|0xo00000__—ifreserved sd 


slv_awmisc_info_p_tag 
7:0 Irw loxoo AXI Slave Write Request Tag. Sets the TAG number for output 
, posted requests. It is expected that your application normally 
sets this to '0' except when generating ATS invalidate requests. 


PCIE CLIENT AXI SLV_ MISC INFO 

Address: Operational Base + offset (0x0218) 

| Bit [Attr|ResetValue|  —————CiC‘CiScriptiom 
[31:23[RO_|Ox00O_ reserved 


slv_wmisc_info_ep 
AXI Slave Write Data transaction related misc information. This is 
an optional signal that your application can use to poison write 
22 Rw lox0 requests. When asserted, the controller sets the Poisoned TLP 
(EP) bit in the TLP header of the current and subsequent Write 
Data transactions. It is not a part of the standard AXI interface. 
For more information, see "AXI Slave Interface Sideband Signals" 
section in the Databook. 
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| Bit |Attr|ResetValue| Ci eescription 


slv_armisc_info 
AXI Slave Read Transaction Associated Miscellaneous Information. 
This is a signal that the application can optionally use. It is not 
part of the standard AXI interface. For more information, see 'AXI 
Slave Interface Sideband Signals'. You must set all reserved bits 
to '0'. 
[4:0]: TLP's TYPE 
[5]: Serialize NP Requests 
[6]: TLP's EP bit 
[7]: Reserved 
[8]: TLP's NS bit 
[9]: TLP's RO bit 
[12:10]: TLP's TC bits 
; [20:13]: TLP’s MSG code 

oh) (RN Exoosoe [21]: AXI transaction is a DBI access. This is for SHARED DBI 
mode only. 
[24:22]: TLP's function number. Function numbering starts at '0'. 
Not used when CX_SRIOV_ENABLE =1 or CX_ARI_ENABLE =1. 
For more information, see slv_armisc_info_func_num. This field is 
only present when multifunction support (CX_NFUNC > 1) is 
enabled. For a configuration transfer, you must drive the bus 
number, device number, function number, and register number 
onto the address bus as follows: 
bus number = addr[31:24] 
dev_number = addr[23:19] 
func_number = addr[18:16] 
ext_reg_number = addr[11:8] 
reg_number = addr[7:2] 


PCIE CLIENT AXI SLV AW TLP PRFX 
Address: Operational Base + offset (0x0220 


| Bit_|Attr| Reset Value 


slv_awmisc_info_tlpprfx 
AXI Slave Write Request TLP Prefixes. The field [31:0] represents 
the first prefix to be transmitted. The optional TLP prefixes are 
implemented as little endian. Using the example of a controller 
with just one prefix (CX_NPRFX =1), this means that 
slv_awmisc_info_tlpprfx[31:0] has prefix byte #0 in the lower 
byte position of the dword slv_awmisc_info_tlpprfx[31:0]. That 
: is, FMT =bits 7:5, and Type =bits 4:0. Your application is 

eae ee responsible for passing Local and End-End prefixes in the correct 
order for transmission. Local prefixes must precede End-End 
prefixes. Any parity bits that your application appends (when RAS 
data protection is enabled) to the most significant bits are routed 
but not checked by the controller. The controller passes along and 
appends to the prefix, any protection codes it receives, when 
datapath protection is enabled. 
Available after version 50610. 


PCIE CLIENT AXI SLV AR TLP PRFX 
Address: Operational Base + offset (0x0224 


| Bit _|Attr| Reset Value 


31:1 |RO_|0x00000000 
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| Bit |Attr|ResetValue| Ci eecription 


slv_armisc_info_tlpprfx 
AXI Slave Read Request TLP Prefixes. The field [31:0] represents 
the first prefix to be transmitted. The optional TLP prefixes are 
implemented as little endian. Using the example of a controller 
with just one prefix (CX_NPRFX =1), this means that 
slv_armisc_info_tlpprfx[31:0] has prefix byte #0 in the lower 
byte position of the dword slv_armisc_info_tlpprfx[31:0]. That is, 
Rw lox0 FMT =bits 7:5, and Type =bits 4:0. Your application is responsible 
for passing Local and End-End prefixes in the correct order for 
transmission. Local prefixes must precede End-End prefixes. Any 
parity bits that your application appends (when RAS data 
protection is enabled) to the most significant bits are routed but 
not checked by the controller. The controller passes along and 
appends to the prefix, any protection codes it receives, when 
datapath protection is enabled. 
Available after version 50610. 


PCIE CLIENT DBI MISC CON 
Address: Operational Base + offset (0x0270 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
BL TS WO” | 0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:1 |RO_|0x0000 


dbi_msix_table_access_ctrl 
RW {0x0 Control the bit 30 of the DBI awaddr. Set 1 to enable access, and 
shoud clear to O when access done. 


PCIE CLIENT PORT BDF 
Address: Operational Base + offset (0x0274) 


| Bit |Attr| Reset Value, 


Ps esecription sd 
write_enable 
. Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


app_bus_dev 
15:8 |RW |0x00 Bus number. Your application must drive this signal to set the bus 
number in the Requester ID for RC port and Switch DSP port. 
app_dev_num 
7:3. IRwW loxoo Device number. Your application must drive this signal to set the 
; device number in the Requester ID for RC port and Switch DSP 
port. 


2:0 |RO |OxO reserved 


PCIE CLIENT LTSSM STATUS 

Address: Operational Base + offset (0x0300) 

| Bit [Attr|ResetValue|  ————C‘iScriptiom 
[31:23|[RO_|0x000_——ireserved 
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| Bit |Attr|ResetValue| Ci@eescription 


pm_current_data_rate 
The current link operating rate. 
3'b000: 2.5 GT/s signaling rate 
3'b001: 5.0 GT/s signaling rate 
22:20 3'b010: 8.0 GT/s signaling rate for PCIe mode or ESM data rateO 
for ESM mode 
3'b011: 16.0 GT/s signaling rate for PCIe mode or ESM data 
ratel for ESM mode 
3'b100: 32.0 GT/s =: el rate 


119:18/RO_|OxO_ reserved 


rdih_link_up 

Data link layer up/down indicator: This status from the flow 

control initialization state machine indicates that flow control has 
17 0x0 been initiated and the Data link layer is ready to transmit and 

receive packets. For multi-VC designs, this signal indicates status 


for VCO only. 
1'bO: Link is down 
1'b1: Link is up 


smlh_link_up 

PHY Link up/down indicator: 
16 0x0 1'bO: Link is down 

1'b1: Link is up 


Lie | 


lisub_state 
Power Coe aT L1 sub-states FSM state. 


oe — feceteds = = = ee ee 
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| Bit |Attr|ResetValue| Ci@eescription 


smlh_Itssm_state 

smlh_Itssm_state 

Current state of the LTSSM. Encoding is defined as follows: 

6'h0O: S_DETECT_QUIET 

6'h01: S_DETECT_ACT 

6'h02: S_POLL_ACTIVE 

6'h03: S_POLL_COMPLIANCE 

6'h04: S_POLL_CONFIG 

6'h05: S_PRE_DETECT_QUIET 

6'h06: S_DETECT_WAIT 

6'hO7: S_CFG_LINKWD_START 

6'h08: S_CFG_LINKWD_ACEPT 

6'h09: S_CFG_LANENUM_WAI 

6'hOA: S_CFG_LANENUM_ACEPT 

6'hOB: S_CFG_COMPLETE 

6'hOC: S_CFG_IDLE 

6'hOD: S_RCVRY_LOCK 

6'hOE: S_RCVRY_SPEED 

6'hOF: S_RCVRY_RCVRCFG 
5:0 0x00 6'h10: S_RCVRY_IDLE 

6'h11: S_LO 

6'h12: S_LOS 

6'h13: S_L123_SEND_EIDLE 

6'h14: S_L1_IDLE 

6'h15: S_L2 IDLE 

6'h16: S_L2_ WAKE 

6'h17: S_DISABLED_ENTRY 

6'h18: S_DISABLED_IDLE 

6'h19: S_ DISABLED 

6'h1A: S_LPBK_ENTRY 

6'h1B: S_LPBK_ACTIVE 

6'h1C: S_LPBK_EXIT 

6'h1D: S_LPBK_EXIT_TIMEOUT 

6'h1E: S_HOT_RESET_ENTRY 

6'h1F: S_HOT_RESET 

6'h20: S_RCVRY_EQO 

6'h21: S RCVRY_EQ1 

6'h22: S_ RCVRY_EQ2 

6'h23: S_RCVRY_EQ3 


PCIE CLIENT DBG FIFO MODE CON 
Address: Operational Base + offset (0x0310 


| Bit_|Attr| Reset Value 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
SE TO WO, |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


15:11|RO_|0x00___—|reserved 


reserved 
dbg_fifo_hit_mode 
Hit mode control. 
10:8 |RW /|0x0 BitO enable pattern 0 match mode 
Bit1 enable pattern 1 match mode 
Bit2 enable pattern O transition mode 
reserved 


7:6 |RO [0x0 ___—[reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


dbg_fifo_mode 
Debug FIFO store debug status mode 
; 2'bO00: Default 
Dee ve OKe 2'bO1: If hit pattern, disable FIFO write 
2'b10: If FIFO full, disable FIFO write 
2'bi1: Reserved 


3 |RO_|oxo_ reserved 


dbg_fifo_lisub_en 

Debug FIFO enable for L1SS 
Be 1 RWIOXE 1'bO: Disable 

1'b1: Enable 

dbg_fifo_Itssm_en 

Debug FIFO enable for LTSSM 
BRN 1 OXe 1'bO: Disable 

1'b1: Enable 

dbg_fifo_en 

Debug FIFO enable 

ee 1'b0: Disable 
1'b1: Enable 


PCIE CLIENT DBG FIFO PTN HIT DATAO 

Address: Operational Base + offset (0x0320 

| Bit |Attr[ResetValue|  ——s<s ——“‘;S~Céi scription — 
[31:16[RO |Ox0000_—sireserved — —“‘“‘“CSOOOOOOOOOCSC(!:CdC 


: ptn_hit_dataO 
emone Hit mode data pattern O 


PCIE CLIENT DBG FIFO PTN HIT DATAi1 
Address: Operational Base + offset (0x0324) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: ptn_hit_data1 
ope Hit mode data pattern 1 
PCIE CLIENT DBG FIFO TRN HIT DATAO 
Address: Operational Base + offset (0x0328) 
| Bit [Attr/ResetValue| ——Céecription 
31:16|RO_[0x0000 


: trn_hit_dataO 


PCIE CLIENT DBG FIFO TRN HIT DATA1 

Address: Operational Base + offset (0x032C) 

| Bit [Attr|ResetValue| CC‘ Scriptom — 
[31:16[RO_|0x0000_ si freserved 


: trn_hit_datal 
oon Transition state data 1 


PCIE CLIENT DBG FIFO STATUS 


Address: Operational Base + offset (0x0350 
| Bit [Attr[ResetValue|—“‘*;‘“C;Céi scription =— 
31:23/RO_|0x000 
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| Bit |Attr|ResetValue| Ci@eescription 


dbg_pm_current_data_rate 
The current link operating rate. 
3'b000: 2.5 GT/s signaling rate 
3'b001: 5.0 GT/s signaling rate 
22:20 3'b010: 8.0 GT/s signaling rate for PCIe mode or ESM data rateO 
for ESM mode 
3'b011: 16.0 GT/s signaling rate for PCIe mode or ESM data 
ratel for ESM mode 
3'b100: 32.0 GT/s signaling rate 
Available after version 50610. 


teadleo oo fee sree 
er ieee 

18:16 16|RO | oo Debug FIFO space to empty. 
reserved 


15 |RO_|0x0 [reserved 


dbg_fifo_wr_overfollow 
Debug FIFO overfollow flag 
is Ox 1'bO: Not overfollow 
1'b1: Overfollow 
dbg_fifo_full 
Debug FIFO full flag 
i ox 1'bO: Not full 
1'b1: Full 
dgb_fifo_empty 
Debug FIFO empty flag 
Ae Ont 1'bO: Not empty 
1'b1: Empt 
ei ee 


8 |Ro_|oxo dbg_fifo_lisub_state 
Power age L1 sub-states FSM state. 


ho e— reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


dbg_fifo_Itssm_state 

smlh_Itssm_state 

Current state of the LTSSM. Encoding is defined as follows: 

6'h0O: S_DETECT_QUIET 

6'h01: S_DETECT_ACT 

6'h02: S_POLL_ACTIVE 

6'h03: S_POLL_COMPLIANCE 

6'h04: S_POLL_CONFIG 

6'h05: S_PRE_DETECT_QUIET 

6'h06: S_DETECT_WAIT 

6'hO7: S_CFG_LINKWD_START 

6'h08: S_CFG_LINKWD_ACEPT 

6'h09: S_CFG_LANENUM_WAI 

6'hOA: S_CFG_LANENUM_ACEPT 

6'hOB: S_CFG_COMPLETE 

6'hOC: S_CFG_IDLE 

6'hOD: S_RCVRY_LOCK 

6'hOE: S_RCVRY_SPEED 

6'hOF: S_RCVRY_RCVRCFG 
5:0 0x00 6'h10: S_RCVRY_IDLE 

6'h11: S_LO 

6'h12: S_LOS 

6'h13: S_L123_SEND_EIDLE 

6'h14: S_L1_IDLE 

6'h15: S_L2 IDLE 

6'h16: S_L2_ WAKE 

6'h17: S_DISABLED_ENTRY 

6'h18: S_DISABLED_IDLE 

6'h19: S_ DISABLED 

6'h1A: S_LPBK_ENTRY 

6'h1B: S_LPBK_ACTIVE 

6'h1C: S_LPBK_EXIT 

6'h1D: S_LPBK_EXIT_TIMEOUT 

6'h1E: S_HOT_RESET_ENTRY 

6'h1F: S_HOT_RESET 

6'h20: S_RCVRY_EQO 

6'h21: S RCVRY_EQ1 

6'h22: S_ RCVRY_EQ2 

6'h23: S_RCVRY_EQ3 


PCIE CLIENT CFG ERR STATUS 
Address: Operational Base + offset (0x0354 


| Bit |Attr[ResetValue|  ——s<s ——“‘S™SC#éi scription — 
[31:13[RO_|0x00000__—ireserved ——“(is‘“—s*s‘“‘“‘“(‘(‘(SC‘( dz 
cfg_uncor_internal_err_sts 

Indication from the controller that the controller has detected an 
Uncorrectable Internal Error. 


1 


2 0x0 
cfg_rcvr_overflow_err_sts 
11 0x0 Indication from the controller that the controller has detected an 


Receiver Overflow Error. 


cfg_fc_protocol_err_sts 
10 0x0 Indication from the controller that the controller has detected an 
Flow Control Protocol Error. 
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| Bit |Attr[ResetValue| —— ——“‘CW OCCDesScription =—— Cid 
cfg_mlf_tlp_err_sts 
0x0 Indication from the controller that the controller detected an 
Malformed TLP Error. 
cfg_surprise_down_err_sts 
0x0 Indication from the controller that the controller detected an 
Surprise Down Error. 
cfg_dl_protocol_err_sts 
7 0x0 Indication from the controller that the controller detected an Data 
Link Protocol Error. 
cfg_ecrc_err_sts 
0x0 Indication from the controller that the controller detected an 
ECRC Error. 
cfg_corrected_internal_err_sts 
5 0x0 Indication from the controller that the controller detected an 
Corrected Internal Error. 


cfg_replay_number_rollover_err_sts 

4 0x0 Indication from the controller that the controller detected an 
REPLAY NUMBER Rollover Error. 
cfg_replay_timer_timeout_err_sts 

3 0x0 Indication from the controller that the controller detected an 
Replay Timer Timeout. 
cfg_bad_dllp_err_sts 

2 0x0 Indication from the controller that the controller detected an Bad 
DLLP Error. 
cfg_bad_tlp_err_sts 

1 0x0 Indication from the controller that the controller detected an Bad 
TLP Error. 
cfg_rcvr_err_sts 

0x0 Indication from the controller that the controller detected an 

Receiver Error. 


PCIE CLIENT TLP_PRFX LOGO 
Address: Operational Base + offset (0x0380) 


| Bit |Attr| Reset Value, 


Po ieescription 
app_tlp_prfx_log_0O 
End-End TLP prefixes of the TLP that contained an error. Valid 
when 1. app_hdr_valid is asserted. The header of the TLP that 
contained the error indicated on app_err_bus. For Corrected 
Internal and Uncorrectable Internal errors 

: (app_err_bus[10:9]),and receiver Overflow (app_err_bus[1]), 

Sf Os BM Oxppeeoeee the header information this input is not logged by the controller. 

2. app_dpc_err_valid is asserted. The header of the TLP that 
contained the error indicated on app_dpc_err_bus. When DPC RP 
PIO extensions are supported, it is used to update DPC RP PIO 
Header Log Register. 
Available after version 50610. 


PCIE CLIENT TLP_PRFX LOGI 
Address: Operational Base + offset (0x0384) 
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| Bit |Attr|ResetValue| Ci@eescription 


app_tlp_prfx_log_1 
End-End TLP prefixes of the TLP that contained an error. Valid 
when 1. app_hdr_valid is asserted. The header of the TLP that 
contained the error indicated on app_err_bus. For Corrected 
Internal and Uncorrectable Internal errors 

: (app_err_bus[10:9]),and receiver Overflow (app_err_bus[1]), 

SEU RW OxOOOO0R 0 the header information this input is not logged by the controller. 

2. app_dpc_err_valid is asserted. The header of the TLP that 
contained the error indicated on app_dpc_err_bus. When DPC RP 
PIO extensions are supported, it is used to update DPC RP PIO 
Header Log Register. 
Available after version 50610. 


PCIE CLIENT TLP PRFX LOG2 
Address: Operational Base + offset (0x0388) 


| Bit |Attr| Reset Value 


app_tlp_prfx_log_2 
End-End TLP prefixes of the TLP that contained an error. Valid 
when 1. app_hdr_valid is asserted. The header of the TLP that 
contained the error indicated on app_err_bus. For Corrected 
Internal and Uncorrectable Internal errors 

; (app_err_bus[10:9]),and receiver Overflow (app_err_bus[1]), 

oi 0 RYE Oxoone0e00 the header information this input is not logged by the controller. 

2. app_dpc_err_valid is asserted. The header of the TLP that 
contained the error indicated on app_dpc_err_bus. When DPC RP 
PIO extensions are supported, it is used to update DPC RP PIO 
Header Log Register. 
Available after version 50610. 


PCIE CLIENT TLP PRFX LOG3 
Address: Operational Base + offset (0x038C) 


| Bit |Attr| Reset Value 


app_tlp_prfx_log_3 
End-End TLP prefixes of the TLP that contained an error. Valid 
when 1. app_hdr_valid is asserted. The header of the TLP that 
contained the error indicated on app_err_bus. For Corrected 
Internal and Uncorrectable Internal errors 

: (app_err_bus[10:9]),and receiver Overflow (app_err_bus[1]), 

SEU. RW: /OxD0000000 the header information this input is not logged by the controller. 

2. app_dpc_err_valid is asserted. The header of the TLP that 
contained the error indicated on app_dpc_err_bus. When DPC RP 
PIO extensions are supported, it is used to update DPC RP PIO 
Header Log Register. 
Available after version 50610. 


PCIE CLIENT CLIENT VER 
Address: Operational Base + offset (0x0800) 


| Bit |Attr|/ResetValue| Ci escription 


. version 
31:0 |ro | 0x00050610 Client version ID 
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11.4.3 Downstream Port Register 
11.4.3.1 DSP_PCIE_TYPE1 Registers Summary 


Reset ema 
Fortast sie) Gist | Descrnjon 


DSP _ PCIE TYPE1 DEV ID 

VEND ID REG 0x0000 w  |oxisosio87 Device ID and Vendor ID Register 
DSP PCIE TYPE1 STATUS 

COMMAND REG 0x0004 0x00100000 |Status and Command Register 
DSP PCIE TYPE1 CLASS Class Code and Revision ID 


DSP PCIE TYPE1 BIST H ; 
BIST, Header Type, Latency Timer, 
DR TYPE LAT CACHE LI |0Ox000C 1 [oxooorooe and Cache Line Size Register 


NE SIZE REG 
SEE PCIE TYPE1 BARO_ |9, 9010 0x00000000 |BARO Register 
eee ee 0x0014 |w_ |ox00000000 |BARO Register 


Secondary Latency Timer, 
DSP PCIE TYPE1 SEC LA : f 
T TIMER SUB BUS SEC_|0x0018 Gxodoog000 |oue OP anate Bus Number 
Secondary Bus Number, and 
BUS PRI BUS REG : : 
Primary Bus Number Register 
DSP PCIE TYPE1 SEC ST a 
AT IO LIMIT IO BASE R |0x001C oxoo000000 |Pecondary Status, and 1/0 Limit 
EG and Base Register 
M 


aoe pe b 
ASE_REG 


DSP PCIE TYPE1 IO LIM ais 
IT UPPER IO BASE UPPE|0x0030 GxOgoaoOoG |) > Ae ene Bare HEpelsrOEIs 
R REG Register 


aoa TYPE1_CAP PT) 9.0034 0x00000040 |Capabilities Pointer Register 
DSP PCIE TYPE1 EXP R 0x00000000 Expansion ROM Base Address 
Register 


DSP PCIE TYPE1 EXP R 9.09038 
DSP PCIE TYPE1 BRIDG 
E CTRL INT PIN INT LI /0x003C oxooo001FF [Bridge Control, Interrupt Pin, and 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


OM_ BASE REG 
NE REG Interrupt Line Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.3.2 DSP_PCIE_TYPE1 Detail Registers Description 
DSP PCIE TYPE1 DEV ID VEND ID REG 
Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| Ci ecription 


DEVICE_ID 

Device ID. The Device ID register identifies the particular 

Function. This identifier is allocated by the vendor. 

Note: The access attributes of this field are as follows: 
31:16)RW |0x1808 Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: 0x3588 

Testable: unconstrained 


VENDOR_ID 
Vendor ID. The Vendor ID register identifies the manufacturer of 
the Function. Valid vendor identifiers are allocated by the PCI-SIG 
to ensure uniqueness. It is not permitted to populate this register 
with a value of FFFFh, which is an invalid value for Vendor ID. 
Note: The access attributes of this field are as follows: 

15:0 |RW |0x1d87 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x1d87 
Testable: unconstrained 


DSP PCIE TYPE1 STATUS COMMAND REG 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


DETECTED_PARITY_ERROR 
Detected Parity Error. The bit is set when the Poisoned TLP is 
received by a Function's primary side. 
Values: 

31 Wi 0x0 Oxi (SET): This bit is set by a Function whenever it receives a 

C Poisoned TLP, regardless of the state the Parity Error Response bit 

in the Command register. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


SIGNALED_SYS_ERROR 
Signaled System Error. 


Values: 


Ox1 (SET): This bit is set when a Function sends an ERR_FATAL or 
ERR_NONFATAL Message, and the SERR# Enable bit in the 
Command register is 1b. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 

RCVD_MASTER_ABORT 

Received Master Abort. This bit is set when a Requester receives 
a Completion with Unsupported Request Completion status. The 
bit is set when the Unsupported Request is received by a 
Function's primary side. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

RCVD_TARGET_ABORT 

Received Target Abort. This bit is set when a Requester receives a 
Completion with Completer Abort Completion status. The bit is 
set when the Completer Abort is received by a Function's primary 
side. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

SIGNALED_TARGET_ABORT 

Signaled Target Abort. This bit is set when a Function completes a 
Posted or Non-Posted Request as a Completer Abort error. This 
applies to a Function when the Completer Abort was generated by 
its primary side. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

DEV_SEL_TIMING 

DEVSEL Timing. This field was originally described in the PCI 
Local Bus Specification. Its functionality does not apply to PCI 
Express. The controller hardwires it to OOb. 


Value After Reset: 0x0 
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| Bit |Attr|ResetValue| —Ci@eescription 


MASTER_DPE 

Master Data Parity Error. This bit is set by a Function if the Parity 
Error Response bit in the Command register is 1b and either of 
the following two conditions occurs: 


Port receives a Poisoned Completion going downstream 
Port transmits a Poisoned Request upstream 
If the Parity Error Response bit is Ob, this bit is never set. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

FAST_B2B_CAP 

Fast Back-to-Back Transactions Capable. This bit was originally 
described in the PCI Local Bus Specification. Its functionality does 
not apply to PCI Express. The controller hardwires this bit to Ob. 


Value After Reset: 0x0 

FAST_66MHZ_CAP 

66 MHz Capable. This bit was originally described in the PCI Local 
Bus Specification. Its functionality does not apply to PCI Express. 
The controller hardwires this bit to Ob. 


Value After Reset: 0x0 


Capabilities List. Indicates the presence of an Extended Capability 
list item. Since all PCI Express device Functions are required to 
implement the PCI Express Capability structure, the controller 
hardwires this bit to 1b. 


Value After Reset: Ox1 

INT_STATUS 

Interrupt Status. INTx emulation interrupts forwarded by 
Functions from the secondary side are not reflected in this bit. 
Setting the Interrupt Disable bit has no effect on the state of this 
bit. For Functions that do not generate INTx interrupts, the 
controller hardwires this bit to Ob. 


Oxi (SET): Indicates that an INTx emulation interrupt is pending 
internally in the Function. 
Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


}18:11]RO_|Ox0O [reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


INT_EN 
Interrupt Disable. Controls the ability of a Function to generate 
INTX emulation interrupts. 
Note: 
Any INTx emulation interrupts already asserted by the Function 
must be deasserted when this bit is set. INTx interrupts use 
virtual wires that must, if asserted, be deasserted using the 
appropriate Deassert_INTx message(s) when this bit is set. 

10 Rw loxo Only the INTx virtual wire interrupt(s) associated with the 
Function(s) for which this bit is set are affected. 
For Functions that generate INTx interrupts on their own behalf, 
this bit is required. This bit has no effect on interrupts forwarded 
from the secondary side. For Functions that do not generate INTx 
interrupts on their own behalf this bit is optional. If this bit is not 
implemented, the controller hardwires it to Ob. 
Values: 
Oxi (SET): When set, Functions are prevented from asserting 
INTx interrupts. 
Value After Reset: 0x0 


9 |RO_|0xo_ reserved 


SERREN 
SERR# Enable. 


Note: 


The errors are reported if enabled either through this bit or 
through the PCI Express specific bits in the Device Control 
register. 

In addition, this bit controls transmission by the primary interface 
of ERR_NONFATAL and ERR_FATAL error Messages forwarded 
from the secondary interface. This bit does not affect the 
transmission of forwarded ERR_COR messages. 

Values: 


Oxi (SET): This bit enables reporting upstream of Non-fatal and 
Fatal errors detected by the Function. 
Value After Reset: 0x0 


IDSEL Stepping/Wait Cycle Control. This bit was originally 
described in the PCI Local Bus Specification. Its functionality does 
not apply to PCI Express. The controller hardwires this bit to Ob. 


Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


PERREN 

Parity Error Response. This bit controls the logging of poisoned 

TLPs in the Master Data Parity Error bit in the Status register. 
RW {0x0 Values: 

0x1 (ENABLE): Parity Error Response enable 

0x0 (DISABLE): Parity Error Response disable 

Value After Reset: 0x0 


VGAPS 
VGA Palette Snoop. This bit was originally described in the PCI 
Local Bus Specification and the PCI-to-PCI Bridge Architecture 

5 Specification. Its functionality does not apply to PCI Express. The 
controller hardwires this bit to Ob. 


Value After Reset: 0x0 


MWI_EN 

Memory Write and Invalidate. This bit was originally described in 

the PCI Local Bus Specification and the PCI-to-PCI Bridge 

Architecture Specification. Its functionality does not apply to PCI 
4 Express. The controller hardwires this bit to Ob. For PCI Express 

to PCI/PCI-X Bridges, refer to the PCI Express to PCI/PCI-X 


Bridge Specification for requirements for this register. 


Value After Reset: 0x0 


SCO 

Special Cycle Enable. This bit was originally described in the PCI 
3 Local Bus Specification. Its functionality does not apply to PCI 

Express. The controller hardwires this bit to Ob. 

Value After Reset: 0x0 


BME 

Bus Master Enable. This bit controls forwarding of Memory or I/O 

requests by a port in the Upstream direction. When this bit is Ob, 

Memory and I/O Requests received at a Root Port must be 

handled as Unsupported Requests (UR) For Non-Posted Requests 
2 RW {0x0 a Completion with UR completion status must be returned. This 

bit does not affect forwarding of Completions in either the 


Upstream or Downstream direction. The forwarding of Requests 
other than Memory or I/O Requests is not controlled by this bit. 


Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


MSE 
Memory Space Enable. This bit controls a Function's response to 
Memory Space accesses received on its primary side. You cannot 
write to this register if your configuration has no MEM BARs; that 
is, the internal signal has_mem_bar =0. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: 'has_mem_bar ? RO : RW 

1 RW |0x0O Values: 
Oxi (SET): The Function is enabled to decode the address and 
further process Memory Space accesses. 
0x0 (CLEAR): All received Memory Space accesses are caused to 
be handled as Unsupported Requests. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


IO_EN 
IO Space Enable. This bit controls a Function's response to I/O 
Space accesses received on its primary side. You cannot write to 
this register if your configuration has no IO BARs; that is, the 
internal signal has_io_bar =O. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: !has_io_bar ? RO : RW 

RW |0x0 Values: 
Oxi (SET): The Function is enabled to decode the address and 
further process I/O Space accesses. 
0x0 (CLEAR): All received I/O accesses are caused to be handled 
as Unsupported Requests. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE TYPE1 CLASS CODE REV_ID REG 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr|ResetValue| Ci eecription 


BASE_CLASS_ CODE 

Base Class Code. A code that broadly classifies the type of 

operation the Function performs. Encodings for base class, are 

provided in the PCI Code and ID Assignment Specification. All 

unspecified encodings are reserved. 

Note: The access attributes of this field are as follows: 
31:24/RW |0x00 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: unconstrained 


SUBCLASS _ CODE 
Sub-Class Code. Specifies a base class sub-class, which identifies 
more specifically the operation of the Function. Encodings for 
sub-class are provided in the PCI Code and ID Assignment 
Specification. All unspecified encodings are reserved. 
Note: The access attributes of this field are as follows: 
23:16|}RW |0x00 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 
PROGRAM_INTERFACE 
Programming Interface. This field identifies a specific register 
level programming interface (if any) so that device independent 
software can interact with the Function. Encodings for interface 
are provided in the PCI Code and ID Assignment Specification. All 
unspecified encodings are reserved. 
Note: The access attributes of this field are as follows: 
15:8 |RW |0x00 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eescription 


REVISION_ID 
Revision ID. The value of this field specifies a Function specific 
revision identifier. The value is chosen by the vendor. Zero is an 
acceptable value. The Revision ID should be viewed as a vendor 
defined extension to the Device ID. 
Note: The access attributes of this field are as follows: 

7:0 |RW /Ox0O1 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


DSP PCIE TYPE1 BIST HDR TYPE LAT CACHE LINE SIZE REG 
Address: Operational Base + offset (Ox000C) 


| Bit _|Attr| Reset Value 


BIST 

BIST. This register is used for control and status of BIST. 

Functions that do not support BIST must hardwire the register to 

OOh. A Function whose BIST is invoked must not prevent normal 

operation of the PCI Express Link. Bit descriptions: 

[31]: BIST Capable. 

When set, this bit indicates that the Function supports BIST. 

When Clear, the Function does not support BIST. 

[30]: Start BIST. 

If BIST Capable is set, set this bit to invoke BIST. The Function 
31:24 0x00 resets the bit when BIST is complete. Software is permitted to fail 

the device if this bit is not Clear (BIST is not complete) 2 seconds 

after it had been set. Writing this bit to Ob has no effect. The 

controller hardwires this bit to Ob if BIST Capable is clear. 

[29:28]: Reserved. 

[27:24]: Completion Code. 

This field encodes the status of the most recent test. A value of 

O0000b means that the Function has passed its test. Non-zero 

values mean the Function failed. Function-specific failure codes 

can be encoded in the non-zero values. This field's value is only 

meaningful when BIST Capable is set and Start BIST is Clear. This 

field must be hardwired to 0000b if BIST Capable is clear. 

Value After Reset: 0x0 
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| Bit |Attr|ResetValue| —Ci@eescription 


MULTI_FUNC 

Multi-Function Device. Except where stated otherwise, it is 
recommended that this bit be set if there are multiple Functions, 
and clear if there is only one Function. 

Note: This register field is sticky. 

23 Ox0 Values: 

Oxi (SET): Indicates that the device may contain multiple 
Functions, but not necessarily. Software is permitted to probe for 
Functions other than Function 0. 

0x0 (CLEAR): Software must not probe for Functions other than 
Function O unless explicitly indicated by another mechanism, such 
as an ARI or SR-IOV Capability structure. 

Value After Reset: 0x0 

HEADER_TYPE 

Header Layout. This field identifies the layout of the second part 
of the predefined header. The controller uses 000 0001b 
encoding. 

22:16 0x01 The encoding 000 0010b is reserved. This encoding was originally 
described in the PC Card Standard Electrical Specification and is 
used in previous versions of the programming model. Careful 
consideration should be given to any attempt to re-purpose it. 
Value After Reset: Ox1 


LATENCY_MASTER_TIMER 
Latency Timer. This register is also referred to as Primary Latency 
Timer. The Latency Timer was originally described in the PCI 
15:8 0x00 Local Bus Specification and the PCI-to-PCI Bridge Architecture 
; Specification. Its functionality does not apply to PCI Express. The 
controller hardwires this register to 00h. 
Value After Reset: 0x0 
CACHE_LINE_SIZE 
Cache Line Size. The Cache Line Size register is programmed by 
the system firmware or the operating system to system cache 
line size. However, legacy conventional PCI software may not 
5-0 |rw loxoo always be able to program this register correctly especially in the 
: case of Hot-Plug devices. This read-write register is implemented 
for legacy compatibility purposes but has no effect on any PCI 
Express device behavior. 
Value After Reset: 0x0 


DSP_PCIE TYPE1 BARO REG 
Address: Operational Base + offset (0x0010) 
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| Bit |Attr|ResetValue| Ci@eescription 


BARO_START 

BARO Base Address. 

Memory Space: Base Address. 

IO Space: bits[31:2] are used to map the function into IO 

space/Base. 

Address. 

Note: The access attributes of this field are as follows: 
31:4 |RW |0x0000000 

Wire: No access. 

Dbi: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


BARO_PREFETCH 
BARO Prefetchable. 
Memory Space: Set to one if data is prefetchable. 
A Function is permitted to mark a range as prefetchable. If there 
are no side effects on reads, the function returns all bytes on 
reads regardless of the byte enables, and host bridges can merge 
processor writes into this range without causing errors. Bit must 
me clear otherwise. 
IO Space: Not applicable 

3 RW /0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_RO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


BARO_TYPE 
BARO Type. 
Memory Space: Base Address registers that map into Memory 
Space can be 32 bits or 64 bits wide (to support mapping into a 
64-bit address space). The encodings defined in Values: apply. 
IO Space: Bit 1 is reserved and must return Ob on reads. 
Bits[31:2] are used to map the function into IO space. The 
encodings defined in Values: do not apply. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 

2:1 +=IRW /0xO Note: This register field is sticky. 
Values: 
0x0 (BAR_32): Base register is 32 bits wide and can be mapped 
anywhere in the 32 address bit Memory Space. 
Oxi (RSVD_1): Reserved. 
0x2 (BAR_64): Base register is 64 bits wide and can be mapped 
anywhere in the 64 address bit Memory Space. 
0x3 (RSVD_2): Reserved. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


BARO_MEM_IO 
BARO Memory Space Indicator. This bit is used to determine 
whether the register maps into Memory or I/O Space. Base 
Address registers that map to Memory Space must return a Ob. 
Base Address registers that map to I/O Space must return a 1b. 
Note: The access attributes of this field are as follows: 

rw loxo Wire: No access. 

x Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 

then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE TYPE1 BARi REG 
Address: Operational Base + offset (0x0014) 
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| Bit |Attr|ResetValue| Ci@eescription 


BAR1_START 

BAR1 Base Address. 

Memory Space: Base Address. 

IO Space: bits[31:2] are used to map the function into IO 

space/Base. 

Address. 

Note: The access attributes of this field are as follows: 
31:4 |RW |0x0000000 

Wire: No access. 

Dbi: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


BAR1_PREFETCH 
BAR1 Prefetchable. 
Memory Space: Set to one if data is prefetchable. 
A Function is permitted to mark a range as prefetchable. If there 
are no side effects on reads, the function returns all bytes on 
reads regardless of the byte enables, and host bridges can merge 
processor writes into this range without causing errors. Bit must 
me clear otherwise. 
IO Space: Not applicable 

3 RW /0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_RO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


BAR1_TYPE 
BAR1 Type. 
Memory Space: Base Address registers that map into Memory 
Space can be 32 bits or 64 bits wide (to support mapping into a 
64-bit address space). The encodings defined in Values: apply. 
IO Space: Bit 1 is reserved and must return Ob on reads. 
Bits[31:2] are used to map the function into IO space. The 
encodings defined in Values: do not apply. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 

2:1 +=IRW /0xO Note: This register field is sticky. 
Values: 
0x0 (BAR_32): Base register is 32 bits wide and can be mapped 
anywhere in the 32 address bit Memory Space. 
Oxi (RSVD_1): Reserved. 
0x2 (BAR_64): Base register is 64 bits wide and can be mapped 
anywhere in the 64 address bit Memory Space. 
0x3 (RSVD_2): Reserved. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


BAR1_MEM_IO 
BAR1 Memory Space Indicator. This bit is used to determine 
whether the register maps into Memory or I/O Space. Base 
Address registers that map to Memory Space must return a Ob. 
Base Address registers that map to I/O Space must return a 1b. 
Note: The access attributes of this field are as follows: 

rw loxo Wire: No access. 

x Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 

then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE TYPE1 SEC LAT TIMER SUB BUS SEC BUS PRI BUS REG 
Address: Operational Base + offset (0x0018) 
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| Bit |Attr|ResetValue| Ci@eecription 


SEC_LAT_TIMER 

Secondary Latency Timer. This register does not apply to PCI 
31:24 0x00 Express. The controller hardwires it to OOh. 

Value After Reset: 0x0 


SUB_BUS 

Subordinate Bus Number. The Subordinate Bus Number register 

is used to record the bus number of the highest numbered PCI 

bus segment which is behind (or subordinate to) the bridge. 

Configuration software programs the value in this register. The 
23:16/RW |0x00 bridge uses this register in conjunction with the Secondary Bus 

Number register to determine when to respond to and pass ona 

Type 1 configuration transaction on the primary interface to the 

secondary interface. 

Value After Reset: 0x0 


SEC_BUS 

Secondary Bus Number. The Secondary Bus Number register is 

used to record the bus number of the PCI bus segment to which 

the secondary interface of the bridge is connected. Configuration 

; software programs the value in this register. The bridge uses this 

15:8" |RW. 10x00 register to determine when to respond to and convert a Type 1 

configuration transaction on the primary interface into a Type 0 

transaction on the secondary interface. 

Value After Reset: 0x0 


PRIM_BUS 
Primary Bus Number. This register is not used by PCI Express 
: Functions. It is implemented for compatibility with legacy 
7:0 |RW 0x00 software. 
Value After Reset: 0x0 


DSP_PCIE TYPE1 SEC STAT IO LIMIT IO BASE REG 
Address: Operational Base + offset (0x001C) 


| Bit |Attr| Reset Value, 


Po Cieescription 
SEC_STAT_DPE 
Detected Parity Error. This bit is set by a Function when a 
Poisoned TLP is received by its secondary side, regardless of the 
state the Parity Error Response Enable bit in the Bridge Control 
Wid register. 

31 C 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value 
SEC_STAT_RCVD_SYS_ERR 
Received System Error. This bit is set when the secondary side of 


a Function receives an ERR_FATAL or ERR_NONFATAL message. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

SEC_STAT_RCVD_MSTR_ABRT 

Received Master Abort. This bit is set when the secondary side of 
a Function (for requests initiated by the Type 1 header Function 
itself) receives a Completion with Unsupported Request 
Completion status. 


Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
SEC_STAT_RCVD_TRGT_ABRT 


Received Target Abort. This bit is set when the secondary side of 
a Function (for requests initiated by the Type 1 header Function 
itself) receives a Completion with Completer Abort Completion 
status. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

SEC_STAT_SIG_TRGT_ABRT 

Signaled Target Abort. This bit is set when the secondary side of 
the Function (for Requests completed by the Type 1 header 
Function itself) completes a Posted or Non-Posted request as a 
Completer Abort error. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 


26:25/RO_|0xO si reserved 
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| Bit |Attr|ResetValue| Ci eecription 


SEC_STAT_MDPE 
Master Data Parity Error. This bit is set by a Function if the Parity 
Error Response Enable bit in the Bridge Control register is set, 
and either of the following two conditions occurs: 
Port receives a Poisoned Completion coming Upstream 
Port transmits a Poisoned Request Downstream 

24 a 0x0 If the Parity Error Response Enable bit is clear, this bit is never 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


23:16|RO_|Ox0O [reserved 


IO_LIMIT 
I/O Limit Address. These bits correspond to the address[15:12] 
of IO address range. For the purpose of address decoding, the 
bridge assumes that the lower 12 address bits, address[11:0], of 
the I/O limit address (not implemented in the I/O Limit register) 
are FFFh. 

15:12;/RW |0x0 The I/O Limit register can be programmed to a smaller value than 
the I/O Base register, if there are no I/O addresses on the 
secondary side of the bridge. In this case, the bridge will not 
forward any I/O transactions from the primary bus to the 
secondary and will forward all I/O transactions from the 
secondary bus to the primary bus. 
a ——$<— —<—__—_- After Reset: 0x0 


1:9 |RO |oxo reserved 
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| Bit [Attr|ResetValue| —Ci@Deescription 
IO_DECODE_BIT8 
I/O Addressing Encode (IO Limit Address). This bit encodes the 
IO addressing capability of the bridge. 


Note: 


For 16bit I/O address decoding, the bridge must still perform a 
full 32-bit decode of the I/O address (that is, check that 
Address[31:16] are O000h). In this case, the I/O address range 
supported by the bridge will be restricted to the first 64 KB of I/O 
Space (0000 O000h to 0000 FFFFh). 

For 16bit I/O address decoding, the bridge assumes that the 
upper 16 address bits, Address[31:16], of the I/O limit address 
(not implemented in I/O Limit register) are zero. 

For 32bit I/O address decoding, and the I/O Limit Upper 16 Bits 
hold the upper 16 bits, corresponding to Address[31:16], of the 
32-bit Limit address. In this case, system configuration software 
is permitted to locate the I/O address range supported by the 
bridge anywhere in the 4-GB I/O Space. 

The 4-KB alignment and granularity restrictions still apply when 
the bridge supports 32-bit I/O addressing. 

Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R 
Values: 


0x0 (_16b_SUP_IO_ADDR): The bridge supports only 16-bit I/O 
addressing (for ISA compatibility). 

0x1 (_32b_SUP_IO_ADDR): The bridge supports 32-bit I/O 
addressing. 

Value After Reset: 0x0 


Testable: writeAsRead 
Reset Mask: 0x0 


Volatile: true 

IO_BASE 

I/O Base Address. These bits correspond to the address[15:12] of 
IO address range. For the purpose of address decoding, the 
bridge assumes that the lower 12 address bits, address[11:0], of 
the I/O base address (not implemented in the I/O Base register) 
are zero. 


Value After Reset: 0x0 


3:1 |RO |oxO [reserved 
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| Bit |Attr|ResetValue| SCi@eescription 


IO_DECODE 

I/O Addressing Encode (IO Base Address). This bit encodes the 

IO addressing capability of the bridge. 

Note: 

For 16bit I/O address decoding, the bridge must still perform a 

full 32-bit decode of the I/O address (that is, check that 

Address[31:16] are OO00Oh). In this case, the I/O address range 

supported by the bridge will be restricted to the first 64 KB of I/O 

Space (0000 O000h to 0000 FFFFh). 

For 16bit I/O address decoding, the bridge assumes that the 

upper 16 address bits, Address[31:16], of the I/O limit address 

(not implemented in I/O Limit register) are zero. 

For 32bit I/O address decoding, and the I/O Limit Upper 16 Bits 

hold the upper 16 bits, corresponding to Address[31:16], of the 

32-bit Limit address. In this case, system configuration software 
RW 0x0 is permitted to locate the I/O address range supported by the 

bridge anywhere in the 4-GB I/O Space. 

The 4-KB alignment and granularity restrictions still apply when 

the bridge supports 32-bit I/O addressing. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Values: 

0x0 (_16b_SUP_IO_ADDR): The bridge supports only 16-bit I/O 

addressing (for ISA compatibility). 

0x1 (_32b_SUP_IO_ADDR): The bridge supports 32-bit I/O 

addressing. 

Value After Reset: 0x0 

Testable: unconstrained 


DSP PCIE TYPE1 MEM LIMIT MEM BASE REG 
Address: Operational Base + offset (0x0020 


| Bit_|Attr| Reset Value 


MEM_LIMIT 

Memory Limit Address. These bits correspond to the upper 12 

address bits, Address[31:20], of 32-bit addresses. For the 

purpose of address decoding, the bridge assumes that the lower 

20 address bits, Address[19:0], of the memory limit address (not 
31:20;}RW |0x000 implemented in the Memory Limit register) are F FFFFh. The 

Memory Limit register must be programmed to a smaller value 

than the Memory Base register if there is no memory-mapped 

address space on the secondary side of the bridge. 

Value After Reset: 0x0 

reserved 


19:16]RO_ |0x0___—_—reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


MEM_BASE 
Memory Base Address. These bits correspond to the upper 12 
address bits, Address[31:20], of 32-bit addresses. For the 
15:4 Irw loxooo purpose of address decoding, the bridge assumes that the lower 
. 20 address bits, Address[19:0], of the memory base address (not 
implemented in the Memory Base register) are zero. 
Value After Reset: 0x0 


3:0 |RO |oxo [reserved 


DSP_PCIE TYPE1 PREF MEM LIMIT PREF MEM BASE REG 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value, 


Po Cieescription 
PREF_MEM_LIMIT 
Prefetchable Memory Limit Address. 
If the Prefetchable Memory Limit register indicates support for 
32-bit addressing, then the Prefetchable Limit Upper 32 Bits 
register is implemented as a read-only register that returns zero 
when read. 
If the Prefetchable Memory Limit registers indicate support for 
64-bit addressing, then the Prefetchable Limit Upper 32 Bits 
: register is implemented as a read/write register which must be 

S20) RW: 110x000 initialized by configuration software. 
If a 64-bit prefetchable memory address range is supported, the 
Prefetchable Limit Upper 32 Bits register specifies the upper 32 
bits, corresponding to Address[63:32], of the 64-bit limit 
addresses which specify the prefetchable memory address range. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


119:17/RO_|OxO_ [reserved 


PREF_MEM_LIMIT_DECODE 
Prefetchable Memory Limit Decode. This bit encodes whether or 
not the bridge supports 64-bit addresses. 


Note: This bit is a copy of the PREF_MEM_DECODE bit and always 
reflects the current value of that bit. 


0x0 (SUP_32b_ADDR): Indicates that the bridge supports only 32 
bit addresses. 

0x1 (SUP_64b_ADDR): Indicates that the bridge supports 64 bit 
addresses. Prefetchable Limit Upper 32 Bits registers holds the 
rest of the 64-bit prefetchable limit address. 

Value After Reset: Oxi 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr|ResetValue| ss Ci@eescription 


PREF_MEM_BASE 
Prefetchable Memory Base Address. 
If the Prefetchable Memory Base register indicates support for 
32-bit addressing, then the Prefetchable Base Upper 32 Bits 
register is implemented as a read-only register that returns zero 
when read. 
If the Prefetchable Memory Base register indicates support for 
64-bit addressing, then the Prefetchable Limit Upper 32 Bits 
; register is implemented as a read/write register which must be 

23281 RYE OX008 initialized by configuration software. 
If a 64-bit prefetchable memory address range is supported, the 
Prefetchable Base Upper 32 Bits register specifies the upper 32 
bits, corresponding to Address[63:32], of the 64-bit base 
addresses which specify the prefetchable memory address range. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


3:1 [RO |oxo_ reserved 


PREF_MEM_DECODE 
Prefetchable Memory Base Decode. This bit encodes whether or 
not the bridge supports 64-bit addresses. 
Note: By default the bit is set to 1'b1 indicating that 64-bit 
addresses are supported. If the bridge only supports 32-bit 
prefetchable memory address range, or if there is no prefetchable 
memory address range, then the configuration parameter 
MEM_DECODE_64_0 must be changed to 0. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

ee, Dbi: if (DBI_RO_WR_EN == 1) then R/WelseR 
Note: This register field is sticky. 
Values: 
0x0 (SUP_32b_ADDR): Indicates that the bridge supports only 32 
bit addresses. 
0x1 (SUP_64b_ADDR): Indicates that the bridge supports 64 bit 
addresses. Prefetchable Base Upper 32 Bits registers holds the 
rest of the 64-bit prefetchable base address. 
Value After Reset: Oxi 
Testable: unconstrained 


DSP_PCIE TYPE1 PREF BASE UPPER REG 
Address: Operational Base + offset (0x0028) 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘CCC‘*éeScription 
PREF_MEM_BASE_UPPER 
Prefetchable Base Upper 32 Bit. 
If the Prefetchable Memory Base register indicates support for 
32-bit addressing, then this register is implemented as read-only 
register that returns zero when read. 
If the Prefetchable Memory Base register indicate support for 64- 
bit addressing, then this register is implemented as read/write 
register which must be initialized by configuration software. 
This register specifies the upper 32 bits, corresponding to 

31:0 |RW |0x00000000 |Address[63:32], of the 64-bit base addresses which specify the 
prefetchable memory address range. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: 
PREF_MEM_LIMIT_PREF_MEM_BASE_REG.PREF_MEM_DECODE ? 
RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE TYPE1 PREF LIMIT UPPER REG 

Address: Operational Base + offset (Ox002C) 

| Bit [Attr|ResetValue| Ci‘ criti 
[31:1 |RO_ [0x00000000 |reserved 


PREF_MEM_LIMIT_UPPER 
Prefetchable Limit Upper 32 Bit. 
If the Prefetchable Memory Limit register indicate support for 64- 
bit addressing, then this register is implemented as read/write 
register which must be initialized by configuration software. 
This register specifies the upper 32 bits, corresponding to 
Address[63:32], of the 64-bit base addresses which specify the 
prefetchable memory address range. 

RW 0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: 
PREF_MEM_LIMIT_PREF_MEM_BASE_REG.PREF_MEM_DECODE ? 
RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE TYPE1 IO LIMIT UPPER IO BASE UPPER REG 
Address: Operational Base + offset (0x0030) 
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| Bit |Attr|ResetValue| Ci@eescription 


IO_LIMIT_UPPER 

I/O Base Upper 16 Bits. 

If the I/O Base register indicates support for 16-bit I/O address 

decoding, then this register is implemented as a read-only 

register which return zero when read. 

If the I/O base register indicates support for 32-bit I/O 

addressing, then this register must be initialized by configuration 

software. 

If 32-bit I/O address decoding is supported, this register specifies 
31:16}RW |0x0000 the upper 16 bits, corresponding to Address[31:16], of the 32-bit 

base address, that specify the I/O address range. 

See the PCI-to-PCI Bridge Architecture Specification for additional 

details. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: SEC_STAT_IO_LIMIT_IO_BASE_REG.IO_DECODE ? RW : RO 

Value After Reset: 0x0 

Testable: writeAsRead 


IO_BASE_UPPER 

I/O Limit Upper 16 Bits. 

If the I/O Limit register indicates support for 16-bit I/O address 

decoding, then this register is implemented as a read-only 

register which return zero when read. 

If the I/O Limit register indicates support for 32-bit I/O 

addressing, then this register must be initialized by configuration 

software. 

If 32-bit I/O address decoding is supported, this register specifies 
15:0 |RW |0x0000 the upper 16 bits, corresponding to Address[31:16], of the 32-bit 

limit address, that specify the I/O address range. 

See the PCI-to-PCI Bridge Architecture Specification for additional 

details). 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: SEC_STAT_IO_LIMIT_IO_BASE_REG.IO_DECODE ? RW : RO 

Value After Reset: 0x0 

Testable: writeAsRead 


DSP _ PCIE TYPE1 CAP PTR REG 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue|  ———C‘Ci scription — 
[31:8 [RO _|0xo00000__—ifreserved sd 
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| Bit |Attr|ResetValue| Ci@eescription 


CAP_POINTER 

Capabilities Pointer. This register is used to point to a linked list of 

capabilities implemented by this Function. Since all PCI Express 

Functions are required to implement the PCI Express Capability 

structure, this register must point to a valid capability structure 

and either this structure is the PCI Express Capability structure, 

or a subsequent list item points to the PCI Express Capability 

structure. The bottom two bits are Reserved and must be set to 

00b. Software must mask these bits off before using this register 

as a pointer in Configuration Space to the first entry of a linked 
7:0 IRW |l0x40 list of new capabilities. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: 0x40 

Testable: unconstrained 


DSP _ PCIE TYPE1 EXP ROM BASE REG 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value 


EXP_ROM_BASE_ADDRESS 

Expansion ROM Base Address. Upper 21 bits of the Expansion 

ROM base address. The number of bits (out of these 21) that a 

Function actually implements depends on how much address 

space the Function requires. The mask for this ROM BAR exists (if 

implemented) as a shadow register at this address. The assertion 
31:11}RW |Ox000000 of CS2 (that is, assert the dbi_cs2 input, or the CS2 address bit 

for the AXI bridge) is required to write to the second register at 

this address. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1) 

then R/W else R 

reserved 


10:8 |RO 0x0 ____—reserved 
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| Bit |Attr| Reset Value, 


Po Ciescription 
ROM_BAR_VALIDATION_DETAILS 
Expansion ROM Validation Details. The field contains optional, 
implementation-specific details associated with Expansion ROM 
Validation. 
If validation is in progress (Expansion ROM Validation Status is 
001b), non-zero values of this field represent implementation- 
specific indications of the phase of the validation progress (e.g., 
50% complete). The value 0000b indicates that no validation 
progress information is provided. 
If validation is completed (Expansion ROM Validation Status 010b 
to 111b inclusive), non-zero values in this field represent 
additional implementation-specific information. The value 0000b 
indicates that no information is provided. 

7:4 |RW |0x0 When validation is supported and this field is not implemented, 
this field must be hardwired to OOOOb. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1 && 
DBI_RO_WR_EN == 1 ) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
ROM_BAR_VALIDATION_STATUS 
Expansion ROM Validation Status. When this field is non-zero, it 
indicates the status of hardware validation of the Expansion ROM 
contents. 
If the Function does not support validation, this field must be 
hardwired to OOOb. 
It is optional whether an implementation is capable of returning 
Validation Status values 011b, 101b, 110b, or 111b. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1 && 
DBI_RO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 

3:1 |RW |Ox0O 
0x0 (ZERO): Validation not supported. 
0x1 (ONE): Validation in Progress. 
0x2 (TWO): Validation Pass Valid contents, trust test was not 
performed. 
0x3 (THREE): Validation Pass Valid and trusted contents. 
0x4 (FOUR): Validation Fail Invalid contents. 
0x5 (FIVE): Validation Fail Valid but untrusted contents (e.g., Out 
of Date, Expired or Revoked Certificate). 
Ox6 (SIX): Warning Pass Validation Passed with implementation- 
specific warning. Valid contents, trust test was not performed. 
0x7 (SEVEN): Warning Pass Validation Passed with 
implementation-specific warning. Valid and trusted contents. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci ecription 


ROM_BAR_ENABLE 
Expansion ROM Enable. This bit controls whether or not the 
Function accepts accesses to its expansion ROM. The Memory 
Space Enable bit in the Command register has precedence over 
the Expansion ROM Enable bit. A Function must claim accesses to 
its expansion ROM only if both the Memory Space Enable bit and 
the Expansion ROM Enable bit are set. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

rw loxo Dbi: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1) 

as then R/W else R 

Values: 
Ox1 (ONE): Address decoding is enabled using the parameters in 
the other part of the Expansion ROM Base Address register. 
0x0 (ZERO): Function's expansion ROM address space is 
disabled. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE TYPE1 BRIDGE CTRL INT PIN INT LINE REG 

Address: Operational Base + offset (0x003C) 

| Bit [Attr|ResetValue|  ——————C‘Ciecriptiom 
[31:23[RO_|Oxo0O_ reserved 


SBR 
Secondary Bus Reset. Setting this bit triggers a hot reset on the 
corresponding PCI Express Port. Software must ensure a 
minimum reset duration (Trst) as defined in the PCI Local Bus 
Specification. Software and systems must honor first-access- 
following-reset timing requirements, unless the Readiness 

22 A 0X0 Notifications mechanism is used or if the Immediate Readiness bit 
in the relevant Function's Status Register register is set. Port 
configuration registers must not be changed, except as required 
to update Port status. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


MSTR_ABORT_MODE 

Master Abort Mode. This bit was originally described in the PCI- 
to-PCI Bridge Architecture Specification. Its functionality does not 
apply to PCI Express. The controller hardwires this bit to Ob. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 

VGA_16B_DEC 

VGA 16 bit decode. This bit only has meaning if VGA Enable bit is 
set. This bit enables system configuration software to select 
between 10-bit and 16-bit I/O address decoding for all VGA I/O 
register accesses that are forwarded from primary to secondary. 


For Functions that do not support VGA, the controller hardwires 
this bit to Ob. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R 
Values: 


0x0 (_10b_ADDR_DECODE): Execute 10-bit address decodes on 
VGA I/O accesses 

0x1 (_16b_ADDR_DECODE): Execute 16-bit address decodes on 
VGA I/O accesses 

Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci eescription 


VGA_EN 

VGA Enable. Modifies the response by the bridge to VGA 

compatible addresses. If the VGA Enable bit is set, the bridge will 

positively decode and forward the following accesses on the 

primary interface to the secondary interface (and, conversely, 

block the forwarding of these addresses from the secondary to 

primary interface): 

Memory accesses in the range 000A O0000h to OOOB FFFFh 

I/O addresses in the first 64 KB of the I/O address space 

(Address[31:16] are 0000h) where Address[9:0] are in the 

ranges 3BOh to 3BBh and 3COh to 3DFh (inclusive of ISA address 

aliases determined by the setting of VGA 16-bit Decode ) 

If the VGA Enable bit is set, forwarding of these accesses is 

independent of the I/O address range and memory address 

ranges defined by the I/O Base and Limit registers, the Memory 

Base and Limit registers, and the Prefetchable Memory Base and 

Limit registers of the bridge. (Forwarding of these accesses is 

also independent of the setting of the ISA Enable bit (in the 

Bridge Control register) when the VGA Enable bit is set. 

Forwarding of these accesses is qualified by the I/O Space Enable 
19 0x0 and Memory Space Enable bits in the Command register.) 

For Functions that do not support VGA, the controller hardwires 

this bit to Ob. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R 

Values: 

0x0 (NO_FRWD_VGA): Do not forward VGA compatible memory 

and I/O addresses from the primary to the secondary interface 

(addresses defined above) unless they are enabled for forwarding 

by the defined I/O and memory address ranges 

0x1 (FRWD_VGA): Forward VGA compatible memory and I/O 

addresses (addresses defined above) from the primary interface 

to the secondary interface (if the I/O Space Enable and Memory 

Space Enable bits are set) independent of the I/O and memory 

address ranges and independent of the ISA Enable bit 

Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci eescription 


ISA_EN 
ISA Enable. Modifies the response by the bridge to ISA I/O 
addresses. This applies only to I/O addresses that are enabled by 
the I/O Base and I/O Limit registers and are in the first 64 KB of 
I/O address space (0000 O000h to 0000 FFFFh). If this bit is set, 
the bridge will block any forwarding from primary to secondary of 
I/O transactions addressing the last 768 bytes in each 1-KB 
block. In the opposite direction (secondary to primary), I/O 
transactions will be forwarded if they address the last 768 bytes 
in each 1-KB block. 

18 RW {0x0 
Values: 
0x0 (FRWD_DSP): Forward downstream all I/O addresses in the 
address range defined by the I/O Base and I/O Limit registers 
Ox1 (FRWD_USP): Forward upstream ISA I/O addresses in the 
address range defined by the I/O Base and I/O Limit registers 
that are in the first 64 KB of PCI I/O address space (top 768 
bytes of each 1-KB block. 
Value After Reset: 0x0 


SERR_EN 
SERR# Enable. This bit controls forwarding of ERR_COR, 
17 RW /|0x0 ERR_NONFATAL and ERR_FATAL from secondary to primary. 
Value After Reset: 0x0 
PERE 
Parity Error Response Enable. This bit controls the logging of 
poisoned TLPs in the Master Data Parity Error bit in the 
16 RW |0x0 Secondary Status register. 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


INT_PIN 

Interrupt PIN. The Interrupt Pin register register that identifies 

the legacy interrupt Message(s) the Function uses. All encodings 

other than the defined encodings are reserved. 

PCI Express defines one legacy interrupt Message for a single 

Function device and up to four legacy interrupt Messages for a 

multi-Function device. For a single Function device, only INTA 

may be used. 

Any Function on a multi-Function device can use any of the INTx 

Messages. If a device implements a single legacy interrupt 

Message, it must be INTA; if it implements two legacy interrupt 

Messages, they must be INTA and INTB; and so forth. 

For a multi-Function device, all Functions may use the same INTx 

Message or each may have its own (up to a maximum of four 

Functions) or any combination thereof. 

A single Function can never generate an interrupt request on 
15:8 IRW |Ox01 more than one INTx Message. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Values: 

Oxi (INTA): Map to legacy interrupt Messages for INTA 

Ox2 (INTB): Map to legacy interrupt Messages for INTB 

0x3 (INTC): Map to legacy interrupt Messages for INTC 

0x4 (INTD): Map to legacy interrupt Messages for INTD 

0x0 (NO_INT): Indicates that the Function uses no legacy 

interrupt Message(s). 

Value After Reset: Ox1 

Testable: unconstrained 


INT_LINE 

Interrupt Line. The Interrupt Line register communicates 

interrupt line routing information. The register must be 

implemented by any Function that uses an interrupt pin. Values in 
: this register are programmed by system software and are system 

7:0 |RW |Oxff architecture specific. The Function itself does not use this value; 

rather the value in this register is used by device drivers and 

operating systems. 

Value After Reset: Oxff 


11.4.3.3 DSP_PCIE_PM Registers Summary 


Value P 


DSP PCIE PM CAP ID N Power Management Capabilities 
XT_PTR_REG niscaad w_ |oxo7c3soo1 Register 

DSP PCIE PM CON STAT Power Management Control and 
US REG oxen w_ |oxoo000008 Status Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 
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11.4.3.4 DSP_PCIE_PM Detail Registers Description 
DSP PCIE PM CAP ID NXT PTR REG 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value 


PME_SUPPORT 

PME_Support. This 5-bit field indicates the power states in which 

the function may generate a PME and/or forward PME messages. 

A value of Ob for any bit indicates that the function is not capable 

of asserting PME while in that power state. 

bit(27) X XXX1b - PME can be generated from DO 

bit(28) X XX1Xb - PME can be generated from D1 

bit(29) X X1XXb - PME can be generated from D2 

bit(30) X 1XXXb - PME can be generated from D3hot 

bit(31) 1 XXXXb - PME can be generated from D3cold 

Bit 31 (PME can be asserted from D3cold) represents a special 

case. Functions that set this bit require some sort of auxiliary 

power source. Implementation specific mechanisms are 

recommended to validate that the power source is available 

before setting this bit. 

Each bit that corresponds to a supported D-state must be set for 

PCI-PCI Bridge structures representing Ports on Root 

Complexes/Switches to indicate that the Bridge will forward PME 

Messages. Bit 31 must only be set if the Port is still able to 

forward PME Messages when main power is not available. 
31:27/RW |0x00 

The read value from this field is the write value && 

(sys_aux_pwr_det, 1'b1, D2_SUPPORT, D1_SUPPORT, 1'b1), 

where Di_SUPPORT and D2_SUPPORT are fields in this register. 

The reset value PME_SUPPORT_n && (sys_aux_pwr_det, 1'b1, 

D2 SUPPORT, Di_SUPPORT, 1'b1), where PME_SUPPORT_hn is a 

configuration parameter. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: Oxib 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


D2 SUPPORT 
D2_Support. If this bit is set, this function supports the D2 Power 
Management state. Functions that do not support D2 must always 
return a value of Ob for this bit. 
Note: The access attributes of this field are as follows: 
ZO EME Ot Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


Di_ SUPPORT 
Di_Support. If this bit is set, this function supports the D1 Power 
Management state. Functions that do not support D1 must always 
return a value of Ob for this bit. 
Note: The access attributes of this field are as follows: 
cael alll eck Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eescription 


AUX_CURR 

Aux_Current. This 3 bit field reports the Vaux auxiliary current 

requirements for the function. 

If this function implements the Data Register, the controller 

hardwires this field to OOOb. 

If PME_Support is 0 xxxxb (PME assertion from D3cold is not 

supported), the controller hardwires this field to OOOOb. 

For functions where PME_Support is 1 xxxxb (PME assertion from 

D3cold is supported), and which do not implement the Data field, 

the encodings defined in Values: apply: 

Note: The access attributes of this field are as follows: 
24:22/RW |0x7 Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Values: 

0x7 (_370mA_): 375mA Vaux Max. Current Required 

0x6 (_320mA_): 320mA Vaux Max. Current Required 

0x5 (_270mA_): 270mA Vaux Max. Current Required 

0x4 (_220mA_): 220mA Vaux Max. Current Required 

0x3 (_160mA_): 160mA Vaux Max. Current Required 

0x2 (_100mA_): 100mA Vaux Max. Current Required 

Oxi (_055mA_): 55mA Vaux Max. Current Required 

0x0 (SELF_): 0 self powered 

Value After Reset: 0x7 

Testable: unconstrained 


DSI 
Device Specific Initialization. The DSI bit indicates whether 
special initialization of this function is required. 
When set, indicates that the function requires a device specific 
initialization sequence following a transition to the DOuninitialized 
state. 
21 RW |0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


20 |RO |0x0___—reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


PME_CLK 
PME Clock. Does not apply to PCI Express, the controller 
hardwires it to Ob. 
19 0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 


PM_SPEC_VER 

Version. This field provides the Power Management specification 

version. The controller hardwires this field to 011b for functions 

compliant to PCI Express Base Specification, Revision 4.0, Version 

1.0>. 

Note: The access attributes of this field are as follows: 
18:16}/RW |0x3 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: 0x3 

Testable: unconstrained 


PM_NEXT_POINTER 
Next Capability Pointer. This field provides an offset into the 
function's configuration space pointing to the location of next 
item in the capabilities list. If there are no additional items in the 
capabilities list, this field is set to OOh. 
Note: The access attributes of this field are as follows: 
15:8 |RW |0x50 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x50 
Testable: unconstrained 


PM_CAP_ID 
Capability ID. This field returns O1ih to indicate that this is the PCI 
7:0 Ox01 Power Management Capability. Each function may have only one 
: x item in its capability list with Capability ID set to O1h. 
Value After Reset: Oxi 


DSP_PCIE PM CON STATUS REG 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value, 


Po eseription 
DATA_REG_ADD_INFO 
Data. This field is used to report the state dependent data 
31:24 0x00 requested by the Data_Select field. The value of this field is 
f x scaled by the value reported by the Data_Scale field. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value 
BUS _PWR_CLK_CON_EN 
Bus Power/Clock Control Enable. If this field is set, Bus 
Power/Clock Control is Enable. 


Value After Reset: 0x0 

B2_B3_SUPPORT 

B2B3 Support for D3hot. If this field is set, B2B3 support for 
D3hot is available. 


Value After Reset: 0x0 
PME_STATUS 


PME_Status. This bit is set when the function normally generates 
a PME signal. The value of this bit is not affected by the value of 
the PME_En bit. If PME_Support bit 31 of the Power Management 
Capabilities register is clear, this bit is permitted to be hardwired 
to Ob. Functions that consume Aux power must preserve the 
value of this sticky register when Aux power is available. In such 
functions, this register value is not modified by Conventional 
Reset or FLR. 


Note: This register field is sticky. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

DATA_SCALE 

Data_Scale. This field indicates the scaling factor to be used 
when interpreting the value of the Data field. The value and 
meaning of this field varies depending on which data value has 
been selected by the Data_Select field. For more details, see 
7.5.2.3 section of PCI Express Base Specification. 


Value After Reset: 0x0 

DATA_SELECT 

Data_Select. This 4-bit field is used to select which data is to be 
reported through the Data and Data_Scale field. If the Data field 
is not implemented, this field must be hardwired to OO000Ob. 


Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


PME_ENABLE 
PME_En. 
When set, the function is permitted to generate a PME. 
When clear, the function is not permitted to generate a PME. 
If PME_Support is 1 xxxxb (PME generation from D3cold) or the 
function consumes Aux power and Aux power is available this bit 
is RWS and the bit is not modified by Conventional Reset or FLR. 
If PME_Support is 0 xxxxb, this field is not sticky (RW). 

RW 0x0 If PME_Support is 0 0000b, the controller hardwires this bit to Ob. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


7:4 |RO_|OxO reserved 


NO_SOFT_RST 

No_Soft_Reset. This bit indicates the state of the function after 

writing the PowerState field to transition the function from D3hot 

to DO. 

When set, this transition preserves internal function state. The 

function is in DOActive and no additional software intervention is 

required. 

When clear, this transition results in undefined internal function 

state. 

Regardless of this bit, functions that transition from D3hot to DO 
RW |Ox1 by Fundamental Reset will return to DOUninitialized with only PME 

context preserved if PME is supported and enabled. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: Ox1 

ee unconstrained 


2 |RO |oxo reserved 
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| Bit |Attr|ResetValue| ss Ci@eescription 


POWER_STATE 
PowerState. This 2-bit field is used both to determine the current 
power state of a function and to set the function into a new 
power state. You can write to this register; however, the read- 
back value is the actual power state, not the write value. If you 
attempt to write an unsupported, optional state to this field, the 
write operation completes normally; however, the data is 
discarded and no state change occurs. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 

1:0 |RW |0x0 Values: 
0x0 (DO): DO power state 
Oxi (D1): D1 power state 
0x2 (D2): D2 power state 
0x3 (D3hot): D3hot D3hot power state 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


11.4.3.5 DSP_PCIE_ MSI Registers Summary 


en 
EE bow bows gee 
ae ER bow pommel ee 
FeO anv nm geo 
Ege SESE fev osm erage em 
EE SESE ofr eat ee 
Ee SSE ess vs eh oO 


Notes: Notes: Size: B B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.3.6 DSP_PCIE_MSI Detail Registers Description 
DSP PCIE MSI CAP ID NEXT CTRL REG 

Address: Operational Base + offset (0x0000) 

| Bit |Attr| Reset Value Description 
1:27/RO [0x00  —__|reserved 


WW 
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| Bit |Attr| Reset Value, 


PCI_MSI_EXT_DATA_EN 
Extended Message Data Enable. 


If set, the function is enabled to provide Extended Message Data. 
If clear, the function is not enabled to provide Extended Message 
Data. 

Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: 
PCI_MSI_CAP_ID_NEXT_CTRL_REG.PCI_MSI_EXT_DATA_CAP ? 
RW : RO 

Value After Reset: 0x0 


Testable: writeAsRead 
PCI_MSI_EXT_DATA_CAP 
Extended Message Data Capable. 


If set, the function is capable of providing Extended Message 
Data. 

If clear, the function does not support providing Extended 
Message Data. 

Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: unconstrained 
PCI_PVM_SUPPORT 
Per-Vector Masking Capable. 


If set, the function supports MSI Per-Vector Masking. 

If clear, the function does not support MSI Per-Vector Masking. 
This bit must be set if the function is a PF or VF within an SR-IOV 
Device. 


Value After Reset: 0x1 
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| Bit |Attr| Reset Value, 


Po CC—“‘CSC‘éSecription 

PCI_MSI_64_BIT_ADDR_CAP 

64 bit address capable. 

If set, the function is capable of sending a 64-bit message 

address. 

If clear, the function is not capable of sending a 64-bit message 

address. 

This bit must be set if the function is a PCI Express Endpoint. 
23 Ox1 Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: Oxi 

Testable: unconstrained 


PCI_MSI_MULTIPLE_MSG_EN 

Multiple Message Enable. Software writes to this field to indicate 

the number of allocated vectors (equal to or less than the number 

of requested vectors). The number of allocated vectors is aligned 

to a power of two. If a function requests four vectors (indicated 

by a Multiple Message Capable encoding of 010b), system 

software can allocate either four, two, or one vector by writing a 

010b, 001b, or 000b to this field, respectively. When MSI is 

enabled, a function will be allocated at least 1 vector. All 

encodings other than the defined encodings are reserved. 
22:20/Rw loxo Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Values: 

0x0 (_1_VECTOR): 1 vector allocated 

Oxi (_2_VECTOR): 2 vectors allocated 

Ox2 (_4_ VECTOR): 4 vectors allocated 

0x3 (_8 VECTOR): 8 vectors allocated 

0x4 (_16_VECTOR): 16 vectors allocated 

0x5 (_32_VECTOR): 32 vectors allocated 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC*éDeSecription 
PCI_MSI_MULTIPLE_MSG_CAP 
Multiple Message Capable. System software reads this field to 
determine the number of requested vectors. The number of 
requested vectors must be aligned to a power of two (if a 
function requires three vectors, it requests four by initializing this 
field to 010b). All encodings other than the defined encodings are 
reserved. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
19:17/RW |0x5 Note: This register field is sticky. 
Values: 
0x0 (_1_VECTOR): 1 vector requested 
Ox1 (_2_ VECTOR): 2 vectors requested 
Ox2 (_4_VECTOR): 4 vectors requested 
0x3 (_8 VECTOR): 8 vectors requested 
0x4 (_16_VECTOR): 16 vectors requested 
0x5 (_32_VECTOR): 32 vectors requested 
Value After Reset: 0x5 
Testable: unconstrained 


PCI_MSI_ENABLE 

MSI Enable. 

If set and the MSI-X Enable bit in the MSI-X Message Control 

register is clear, the function is permitted to use MSI to request 

service and is prohibited from using INTx interrupts. System 

configuration software sets this bit to enable MSI. A device driver 

is prohibited from writing this bit to mask a function's service 
16 RW {0x0 request. For more details on control of INTx interrupts, see 

section 7.5.1.1 of PCI Express Base Specification. 

If clear, the function is prohibited from using MSI to request 

service. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CCCCC*é@eScription 
PCI_MSI_CAP_NEXT_OFFSET 
Next Capability Pointer. This field contains the offset to the next 
PCI Capability structure or 00h if no other items exist in the 
linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
ca a beard Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x70 
Testable: unconstrained 


PCI_MSI_CAP_ID 
Capability ID. Indicates the MSI Capability structure. This field 
7:0 0x05 returns a Capability ID of 05h indicating that this is an MSI 
: xs Capability structure. 
Value After Reset: 0x5 


DSP PCIE MSI CAP OFF O4H REG 
Address: Operational Base + offset (0x0004 


| Bit |Attr|/ResetValue| Ci escription 


PCI_MSI_CAP_OFF_04H 
Message Address - System-specified message address. If the 
Message Enable bit (bit 16 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG register) is set, the contents 
of this field specify the DWORD-aligned address (Address[31:02]) 
for the MSI t tion. A 1: tt ? 

31:2 Irw loxooo00000 or the ransaction. Address[1:0] are set to OOb 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
reserved 


1:0 |RO 0x0 __—[reserved 


DSP PCIE MSI CAP OFF O8H REG 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CCC‘éD@Scription 

PCI_MSI_CAP_OFF_OAH 

For a function that supports a 32-bit message address, this field 

contains Extended Message Data (System-specified message 

data). For the MSI Capability structures without per-vector 

masking, it must be implemented if the Extended Message Data 

Capable bit is set; otherwise, it is outside the MSI Capability 

structure and undefined. For the MSI Capability structures with 

Per-vector Masking, it must be implemented if the Extended 

Message Data Capable bit is set; otherwise, it is RsvdP. If the 

Extended Message Data Enable bit (bit 26 of the 

PCI_MSI_CAP_ID_NEXT_CTRL_REG) is set, the DWORD Memory 

Write transaction uses Extended Message Data for the upper 16 
31:16/RW |0x0000 bits; otherwise, it uses 0000h for the upper 16 bits. 

For a function that supports a 64-bit message address, it contains 

upper 16 bits of the Message Upper Address. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: PCI_MSI_64_BIT_ADDR_CAP || 

“DEFAULT_EXT_MSI_DATA_CAPABLE ? R/W:R 

Value After Reset: 0x0 

Testable: writeAsRead 


PCI_MSI_CAP_OFF_08H 
For a function that supports a 32-bit message address, this field 
contains Message Data (System-specified message data). If the 
Message Enable bit (bit 16 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG) is set, the function sends a 
DWORD Memory Write transaction using Message Data for the 
lower 16 bits. All 4 Byte Enables are set. The Multiple Message 
Enable field (bits 22:20 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG) defines the number of low 
order message data bits the function is permitted to modify to 
generate its system software allocated vectors. For example, a 
Multiple Message Enable encoding of 010b indicates the function 
has been allocated four vectors and is permitted to modify 

15:0 |RW |0x0000 message data bits 1 and 0 (a function modifies the lower 
message data bits to generate the allocated number of vectors). 
If the Multiple Message Enable field is O00b, the Function is not 
permitted to modify the message data. 
For a function that supports a 64-bit message address, it contains 
lower 16 bits of the Message Upper Address. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP _ PCIE MSI CAP OFF OCH REG 
Address: Operational Base + offset (Ox000C) 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC‘éD@Secription 

PCI_MSI_CAP_OFF_OEH 

For a function that supports a 32-bit message address, this field 

contains the upper Mask Bits when the Per Vector Masking 

Capable bit 

(PCI_MSI_CAP_ID_NEXT_CTRL_REG.PCI_PVM_SUPPORT) is set. 

For a function that supports a 64-bit message address, this field 

contains Message Data (System-specified message data). 
31:16)RW |0x0000 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: (!MSI_64_EN && MSI_PVM_EN_VALUE) ? RW: MSI_64_EN 

&& DEFAULT_EXT_MSI_DATA_CAPABLE ? RW : RO 

Value After Reset: 0x0 

Testable: writeAsRead 


PCI_MSI_CAP_OFF_OCH 
For a function that supports a 32-bit message address, this field 
contains the lower Mask Bits when the Per Vector Masking 
Capable bit 
(PCI_MSI_CAP_ID_NEXT_CTRL_REG.PCI_PVM_SUPPORT) is set. 
For a function that supports a 64-bit message address, this field 
contains Message Data (System-specified message data). If the 
Message Enable bit (bit 16 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG) is set, the function sends a 
DWORD Memory Write transaction using Message Data for the 
lower 16 bits. All 4 Byte Enables are set. The Multiple Message 
Enable field (bits 22:20 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG) defines the number of low 
order message data bits the function is permitted to modify to 
15:0 |RW |0x0000 generate its system software allocated vectors. For example, a 
Multiple Message Enable encoding of 010b indicates the function 
has been allocated four vectors and is permitted to modify 
message data bits 1 and 0 (a function modifies the lower 
message data bits to generate the allocated number of vectors). 
If the Multiple Message Enable field is O00b, the Function is not 
permitted to modify the message data. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: PCI_MSI_64_BIT_ADDR_CAP || MSI_PVM_EN ? R/W:R 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP PCIE MSI CAP OFF 10H REG 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:1 [RO_|Oxo0000000 [reserved sd 
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| Bit |Attr| Reset Value, 


Po C—“‘C‘#éD @Scription 

PCI_MSI_CAP_OFF_10H 

Used for MSI when the Per Vector Masking Capable bit 

(PCI_MSI_CAP_ID_NEXT_CTRL_REG.PCI_PVM_SUPPORT) is set. 

For 32-bit contains Pending Bits. For 64-bit, contains Mask Bits. 
rw loxo Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: PCI_MSI_64_BIT_ADDR_CAP && MSI_PVM_EN ? R/W:R 

Value After Reset: 0x0 

Testable: writeAsRead 


DSP _ PCIE MSI CAP OFF 14H REG 
Address: Operational Base + offset (0x0014) 


| Bit [Attr| Reset Value Description 
[31:1 |RO |0x00000000 |reserved 


PCI_MSI_CAP_OFF_14H 

Pending Bits. For each pending bit that is set, the function has a 
pending associated message. 

Value After Reset: 0x0 


11.4.3.7 DSP_PCIE_CAP Registers Summary 


Reset 
ee 
DSP PCIE CAP ID PCIE ~ 
NEXT CAP PTR PCIE CA |0x0000 Oxio4>B0i0/|" NEP eee -apablitics,, 1D, Next 
P_REG Pointer Srna 
DSP_PCIE CAP DEVICE 
CAPABILITIES REG 0x0004 w_ Joxoooosrco Device Device Capabilities Register Register 
DSP PCIE CAP DEVICE _ 
CONTROL DEVICE STATU|0x0008 jv foxooooaxe Device Sourevandiotarus 
a 
jm emepmieaT PCIE CAP LINK CAP 
ABILITIES REG 0x000C w_ Joxoo726c43 Link Link Capabilities Register Register 


DSP_ PCIE CAP LINK CO 
ee LINK STATUS RE |0x0010 0x10000000 |Link Control and Status Register 


SEI poor _h foonen Ro 
EEE E™ poor homonlgace seas 
Eman ham eae ON 
ae ae Device Device Capabilities 2 Register 2 Register 


DSP PCIE CAP DEVICE 
CONTROL2 DEVICE STAT |0x0028 oxoo000000 |Pevice Control 2 and Status 2 
US2_REG Register 
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Reset 
ST RESEMC ee beatae 
DSP_ PCIE CAP LINK CAP SAPloxo02c | 
ABILITIES2_ REG oxoo2c w_ Joxoooo000e | Link Link Capabilities 2 Register 2 Register 


DSP PCIE CAP LINK CO 
NTROL2 LINK STATUS2_ |0x0030 0x00010003 [LINK Control 2 and Status 2 
REG Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.3.8 DSP_PCIE_CAP Detail Registers Description 
DSP PCIE CAP ID PCIE NEXT CAP PTR PCIE CAP REG 
Address: Operational Base + offset (0x0000) 

| Bit [Attr| Reset Value | Description 
31:30|RO_ |OxO reserved 


resenved).. =. —_..- 4 Ss __ 
PCIE_INT_MSG_ NUM 
PCIE Interrupt Message Number. Interrupt Message Number. This 
field indicates which MSI/MSI-X vector is used for the interrupt 
message generated in association with any of the status bits of 
this Capability structure. 
For MSI, the value in this field indicates the offset between the 
base Message Data and the interrupt message that is generated. 
Hardware is required to update this field so that it is correct if the 
number of MSI Messages assigned to the Function changes when 
software writes to the Multiple Message Enable field in the MSI 
Message Control register. 
For MSI-X, the value in this field indicates which MSI-X Table 
entry is used to generate the interrupt message. The entry must 
be one of the first 32 entries even if the Function implements 
more than 32 entries. For a given MSI-X implementation, the 
entry must remain constant. 

29:25|RW |0x08 
If both MSI and MSI-X are implemented, they are permitted to 
use different vectors, though software is permitted to enable only 
one mechanism at a time. If MSI-X is enabled, the value in this 
field must indicate the vector for MSI-X. If MSI is enabled or 
neither is enabled, the value in this field must indicate the vector 
for MSI. If software enables both MSI and MSI-X at the same 
time, the value in this field is undefined. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x8 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eescription 


PCIE_SLOT_IMP 
Slot Implemented. When set, this bit indicates that the Link 
associated with this Port is connected to a slot (as compared to 
being connected to a system-integrated device or being 
disabled). This bit is valid for Downstream Ports. This bit is 
undefined for Upstream Ports. 

24 RW 0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE_DEV_PORT_TYPE 
Device/Port Type. Indicates the specific type of this PCI Express 
function. 
Note: Different functions in a Multi-Function Device can generally 
be of different types. Defined encodings for functions that 
implement a Type OOh PCI Configuration Space header are: 
Defined encodings for functions that implement a Type Oih PCI 
Configuration Space header are: All other encodings are 
Reserved. 
Note: Different Endpoint types have notably different 
requirements in Section 1.3.2 of PCI Express Base Specification 
regarding I/O resources, Extended Configuration Space, and 
other capabilities. 

23:20 0x4 Values: 
0x0 (PCIE_EP): PCI Express Endpoint 
0x1 (PCIE_LEGACY_EP): Legacy PCI Express Endpoint 
0x4 (ROOT_PORT_PCIE_RC): Root Port of PCI Express Root 
Complex 
Ox5 (USP_PCIE_SWITCH): Upstream Port of PCI Express Switch 
0x6 (DSP_PCIE_SWITCH): Downstream Port of PCI Express 
Switch 
Value After Reset: 0x4 
Testable: untestable 
Reset Mask: 0x0 
Volatile: true 
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| Bit |Attr|ResetValue| ss Ci@eescription 


PCIE_CAP_REG 
Capability Version. Indicates PCI-SIG defined PCI Express 
Capability structure version number. A version of the specification 
that changes the PCI Express Capability structure in a way that is 
not otherwise identifiable (for example, through a new Capability 
field) is permitted to increment this field. All such changes to the 
PCI Express Capability structure must be software-compatible. 
Software must check for Capability Version numbers that are 
; greater than or equal to the highest number defined when the 

19:16 Ox2 software is written, as functions reporting any such Capability 
Version numbers will contain a PCI Express Capability structure 
that is compatible with that piece of software. The controller 
hardwires this field to 2h for functions compliant to PCI Express 
Base Specification, Revision 4.0, Version 1.0. 
Note: This register field is sticky. 
Value After Reset: 0x2 


PCIE_CAP_NEXT_PTR 
Next Capability Pointer. This field contains the offset to the next 
PCI Capability structure or 00h if no other items exist in the 
linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
BSVe | RE | OxD0 Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxb0O 
Testable: unconstrained 


PCIE_CAP_ID 
Capability ID. Indicates the PCI Express Capability structure. This 
7:0 Ox10 field must return a Capability ID of 10h indicating that this is a 
. % PCI Express Capability structure. 
Value After Reset: 0x10 


DSP _ PCIE CAP DEVICE CAPABILITIES REG 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue|  —————C‘Ci Scriptom 
[31:29[RO [Oxo reserved 
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| Bit |Attr|ResetValue| Ci eecription 


PCIE_CAP_FLR_CAP 
Function Level Reset Capability. A value of 1b indicates the 
function supports the optional Function Level Reset mechanism 
described in section 6.6.2 of the PCI Express Base Specification. 
This bit applies to Endpoints only. For all other function types the 
controller hardwires this bit to Ob. 

28 RW |0x0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE_CAP_CAP_SLOT_PWR_LMT_SCALE 
Captured Slot Power Limit Scale. Captured Slot Power Limit Scale 
(Upstream Ports only). Specifies the scale used for the Slot Power 
Limit Value. This value is set by the Set_Slot_Power_Limit 
Message or hardwired to 00b (for more details, see section 6.9 of 
PCI Express Base Specification). 
Values: 
27:26 0x0 OxO (_1.0X): 1.0x 
Ox1 (_0.1X): 0.1x 
Ox2 (_0.01X): 0.01x 
0x3 (_0.001X): 0.001x 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1302 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C‘éi scription 
PCIE_CAP_CAP_SLOT_PWR_LMT_VALUE 
Captured Slot Power Limit Value. Captured Slot Power Limit Value 
(Upstream Ports only). In combination with the Captured Slot 
Power Limit Scale value, specifies the upper limit on power 
available to the adapter. 
Power limit (in Watts) is calculated by multiplying the value in 
this field by the value in the Captured Slot Power Limit Scale field 
except when the Captured Slot Power Limit Scale field equals O00b 
(1.0x) and the Captured Slot Power Limit Value exceeds EFh, 
then alternative encodings are used (for more details, see section 
7.5.3.9 of PCI Express Base Specification). 

25:18 0x00 
This value is set by the Set_Slot_Power_Limit Message or 
hardwired to 0Oh (for more details, see section 6.9 of PCI 
Express Base Specification). 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


117:16|RO_|OxO_ [reserved 


PCIE_CAP_ROLE_BASED_ERR_REPORT 
Role-Based Error Reporting. When set, this bit indicates that the 
function implements the functionality originally defined in the 
Error Reporting ECN for PCI Express Base Specification, Revision 
1.0a, and later incorporated into PCI Express Base Specification, 
Revision 1.1. This bit must be set by all functions conforming to 
the ECN, PCI Express Base Specification, Revision 1.1., or 
subsequent PCI Express Base Specification revisions. 

15 Ox1 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


114:12/RO_|OxO_ [reserved 
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| Bit |Attr| Reset Value, 


Po Céi scription 
PCIE_CAP_EP_L1_ACCPT_LATENCY 
Endpoint L1 Acceptable Latency. This field indicates the 
acceptable latency that an Endpoint can withstand due to the 
transition from L1 state to the LO state. It is essentially an 
indirect measure of the Endpoint's internal buffering. Power 
management software uses the reported L1 Acceptable Latency 
number to compare against the Li Exit Latencies reported (see 
below) by all components comprising the data path from this 
Endpoint to the Root Complex Root Port to determine whether 
ASPM L1 entry can be used with no loss of performance. For 
functions other than Endpoints, this field is Reserved and the 
controller hardwires it to OOOb. 
Note: The access attributes of this field are as follows: 
: Wire: R (sticky) 

11:9 Ox? Dbi: if (DBI_RO_WR_EN == 1) then R/W (Sticky) else R(Sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MAX_1US): Maximum of 1 us 
Ox1 (MAX_2US): Maximum of 2 us 
Ox2 (MAX_4US): Maximum of 4 us 
0x3 (MAX_8US): Maximum of 8 us 
Ox4 (MAX_16US): Maximum of 16 us 
0x5 (MAX_32US): Maximum of 32 us 
0x6 (MAX_64US): Maximum of 64 us 
0x7 (NO_LIMIT): No limit 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
PCIE_CAP_EP_LOS_ACCPT_LATENCY 
Endpoint LOs Acceptable Latency. This field indicates the 
acceptable total latency that an Endpoint can withstand due to 
the transition from LOs state to the LO state. It is essentially an 
indirect measure of the Endpoint's internal buffering. 
Power management software uses the reported LOs Acceptable 
Latency number to compare against the LOs exit latencies 
reported by all components comprising the data path from this 
Endpoint to the Root Complex Root Port to determine whether 
ASPM LOs entry can be used with no loss of performance. For 
functions other than Endpoints, this field is Reserved and the 
controller hardwires it to OOOb. 
Note: The access attributes of this field are as follows: 

RW |0x7 Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (MAX_64NS): Maximum of 64 ns 
Ox1 (MAX_128NS): Maximum of 128 ns 
Ox2 (MAX_256NS): Maximum of 256 ns 
0x3 (MAX_512NS): Maximum of 512 ns 
Ox4 (MAX_1US): Maximum of 1 us 
Ox5 (MAX_2US): Maximum of 2 us 
0x6 (MAX_4US): Maximum of 4 us 
0x7 (NO_LIMIT): No limit 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
PCIE_CAP_EXT_TAG_SUPP 
Extended Tag Field Supported. This bit, in combination with the 
10-Bit Tag Requester Supported bit in the Device Capabilities 2 
register, indicates the maximum supported size of the Tag field as 
a Requester. This bit must be set if the 10-Bit Tag Requester 
Supported bit is set. Note: 8-bit Tag field generation must be 
enabled by the Extended Tag Field Enable bit in the Device 
Control register of the Requester Function before 8-bit Tags can 
be generated by the Requester. See Section 2.2.6.2 of PCI 
Express Base Specification for interactions with enabling the use 
of 10-Bit Tags. 

5 0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (_5b_TAG): 5-bit Tag field supported 
Oxi (_8b_TAG): 8-bit Tag field supported 
Value After Reset: Ox1 
Testable: unconstrained 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1306 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


PoCCéi scription 
PCIE_CAP_PHANTOM_FUNC_SUPPORT 
Phantom Functions Supported. This field indicates the support for 
use of unclaimed function numbers to extend the number of 
outstanding transactions allowed by logically combining 
unclaimed function numbers (called Phantom Functions) with the 
Tag identifier (see Section 2.2.6.2 of PCI Express Base 
Specification for a description of Tag Extensions). 
With every Function in an ARI Device, the Phantom Functions 
Supported field must be set to OOb. The remainder of this field 
description applies only to non-ARI Multi-Function Devices. 
This field indicates the number of most significant bits of the 
Function Number portion of Requester ID that are logically 
combined with the Tag identifier. Note: Phantom Function support 
for the function must be enabled by the Phantom Functions 
Enable field in the Device Control register before the Function is 
permitted to use the Function Number field in the Requester ID 
for Phantom Functions. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

4:3. |IRW |loxo Note: This register field is sticky. 
Values: 
0x0 (NO_PHNATOM_FUNC): No Function Number bits are used for 
Phantom Functions. Multi-Function Devices are permitted to 
implement up to 8 independent functions. 
Oxi (MAX_1_PHANTOM_PER_FUNC): The most significant bit of 
the Function number in Requester ID is used for Phantom 
Functions; a Multi-Function Device is permitted to implement 
Functions 0-3. Functions 0, 1, 2, and 3 are permitted to use 
Function Numbers 4, 5, 6, and 7 respectively as Phantom 
Functions. 
0x2 (MAX_3_PHANTOM_PER_FUNC): The two most significant 
bits of Function Number in Requester ID are used for Phantom 
Functions; a Multi-Function Device is permitted to implement 
Functions 0-1. Function 0 is permitted to use Function Numbers 
2, 4, and 6 for Phantom Functions. Function 1 is permitted to use 
Function Numbers 3, 5, and 7 as Phantom Functions. 
0x3 (SINGLE_FUNC_MAX_7_PHANTOM_FUNC): All 3 bits of 
Function Number in Requester ID used for Phantom Functions. 
The device must have a single Function 0 that is permitted to use 
all other Function Numbers as Phantom Functions. 
Value After Reset: 0x0 
Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Po CCC‘éi scription 
PCIE_CAP_MAX_PAYLOAD_ SIZE 
Max_Payload_Size Supported. This field indicates the maximum 
payload size that the function can support for TLPs. All encodings 
other than the defined encodings are reserved. The functions of a 
Multi-Function Device are permitted to report different values for 
this field. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
2:0 |Rw Joxo Note: This register field is sticky. 
Values: 
0x0 (MAX_128B_SIZE): 128 bytes max payload size 
Ox1 (MAX_256B_SIZE): 256 bytes max payload size 
Ox2 (MAX_512B_SIZE): 512 bytes max payload size 
0x3 (MAX_1024B_SIZE): 1024 bytes max payload size 
0x4 (MAX_2048B_SIZE): 2048 bytes max payload size 
0x5 (MAX_4096B_ SIZE): 4096 bytes max payload size 
Value After Reset: Oxi 
Testable: unconstrained 


DSP _ PCIE CAP DEVICE CONTROL DEVICE STATUS 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:22[RO_|Oxo0O_ [reserved 


PCIE_CAP_TRANS_ PENDING 

Transactions Pending. 

Endpoints: 

When set, this bit indicates that the function has issued Non- 

Posted Requests that have not been completed. A Function 
21 0x0 reports this bit cleared only when all outstanding Non-Posted 

Requests have completed or have been terminated by the 

Completion Timeout mechanism. This bit must also be cleared 

upon the completion of an FLR. 

Root and Switch Ports: The controller hardwires this bit to Ob. 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 
PCIE_CAP_AUX_POWER_DETECTED 
AUX Power Detected. Functions that require Aux power report 
this bit as set if Aux power is detected by the function. 


This bit is derived by sampling the sys_aux_pwr_det input. 
Value After Reset: 0x1 

Testable: writeAsRead 

Reset Mask: 0x0 


Volatile: true 

PCIE_CAP_UNSUPPORTED_REQ_DETECTED 

Unsupported Request Detected. This bit indicates that the 
function received an Unsupported Request. Errors are logged in 
this register regardless of whether error reporting is enabled or 
not in the Device Control register. For a Multi-Function Device, 
each function indicates status of errors as perceived by the 
respective function. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_FATAL_ERR_DETECTED 

Fatal Error Detected. This bit indicates status of Fatal errors 
detected. Errors are logged in this register regardless of whether 
error reporting is enabled or not in the Device Control register. 
For a Multi-Function device, each function indicates status of 
errors as perceived by the respective Function. 


For Functions supporting Advanced Error Handling, errors are 
logged in this register regardless of the settings of the 
Uncorrectable Error Mask register. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr| Reset Value, 


PCIE_CAP_NON_FATAL_ERR_DETECTED 

Non-Fatal Error Detected. This bit indicates status of Non-fatal 
errors detected. Errors are logged in this register regardless of 
whether error reporting is enabled or not in the Device Control 
register. For a Multi-Function device, each function indicates 
status of errors as perceived by the respective Function. 


For functions supporting Advanced Error Handling, errors are 
logged in this register regardless of the settings of the 
Uncorrectable Error Mask register. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_CORR_ERR_DETECTED 

Correctable Error Detected. This bit indicates status of correctable 
errors detected. Errors are logged in this register regardless of 
whether error reporting is enabled or not in the Device Control 
register. For a Multi-Function device, each function indicates 
status of errors as perceived by the respective function. 


For functions supporting Advanced Error Handling, errors are 
logged in this register regardless of the settings of the 
Correctable Error Mask register. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


5 |RO_|oxo_ si reserved 
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| Bit |Attr| Reset Value, 


Pp Céi scription 
PCIE_CAP_MAX_READ_REQ_SIZE 
Max_Read_Request_Size. This field sets the maximum Read 
Request size for the function as a Requester. The function must 
not generate Read Requests with a size exceeding the set value. 
For functions that do not generate Read Requests larger than 128 
bytes and functions that do not generate Read Requests on their 
own behalf, the controller implements this field as Read Only 
(RO) with a value of O0Ob. 
Values: 

14:12)RW |0x2 0x0 (MAX_128B_SIZE): 128 bytes maximum Read Request size 
0x1 (MAX_256B_SIZE): 256 bytes maximum Read Request size 
0x2 (MAX_512B_SIZE): 512 bytes maximum Read Request size 
0x3 (MAX_1024B_SIZE): 1024 bytes maximum Read Request 
size 
0x4 (MAX_2048B_SIZE): 2048 bytes maximum Read Request 
size 
0x5 (MAX_4096B_SIZE): 4096 bytes maximum Read Request 
size 
0x6 (RESERVED1): RESERVED 
0x7 (RESERVED2): RESERVED 
Value After Reset: 0x 


PCIE_CAP_EN_NO_SNOOP 

Enable No Snoop. If this bit is set, the function is permitted to 

Set the No Snoop bit in the Requester Attributes of transactions it 

initiates that do not require hardware enforced cache coherency 

(see section 2.2.6.5 in PCI Express Base Specification). Note: 

Setting this bit to 1b should not cause a function to set the No 

Snoop attribute on all transactions that it initiates. Even when 

this bit is set, a function is only permitted to set the No Snoop 

attribute on a transaction when it can guarantee that the address 
cE E 0x0 of the transaction is not stored in any cache in the system. 

The controller hardwires this bit Ob if a function would never set 

the No Snoop attribute in transactions it initiates. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Céiescription 

PCIE_CAP_AUX_POWER_PM_EN 

Aux Power PM Enable. This bit is derived by sampling the 

sys_aux_pwr_det input. When set this bit, enables a function to 

draw Aux power independent of PME Aux power. Functions that 

require Aux power on legacy operating systems should continue 

to indicate PME Aux power requirements. Aux power is allocated 

as requested in the Aux_Current field of the Power Management 

Capabilities register (PMC), independent of the PME_En bit in the 

Power Management Control/Status register (PMCSR). For Multi- 

Function devices, a component is allowed to draw Aux power if at 

least one of the functions has this bit set. Note: Functions that 

consume Aux power must preserve the value of this sticky 

register when Aux power is available. In such functions, this bit is 
10 Rw loxo not modified by Conventional Reset. 

For functions that do not implement this capability, the controller 

hardwires this bit to Ob. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(C(*éDeScription 

PCIE_CAP_PHANTOM_FUNC_EN 

Phantom Functions Enable. This bit, in combination with the 10- 

Bit Tag Requester Enable bit in the Device Control 2 register, 

determines how many Tag field bits a Requester is permitted to 

use. 

When the 10-Bit Tag Requester Enable bit is clear, 

If this bit is set, it enables a function to use unclaimed functions 

as Phantom functions to extend the number of outstanding 

transaction identifiers 

If this bit is clear, the function is not allowed to use Phantom 

functions 

For more details, see section 2.2.6.2 of PCI Express Base 

Specification. 

Software should not change the value of this bit while the 

function has outstanding Non-Posted Requests; otherwise, the 
0x0 result is undefined. 

For functions that do not implement this capability, the controller 

hardwires this bit to Ob. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: 

DEVICE CAPABILITIES _ REG.PCIE_CAP_PHANTOM_FUNC_SUPPO 

RT ? RW: RO 

Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 
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| Bit |Attr| Reset Value, 


Po Céiescription 
PCIE_CAP_EXT_TAG_EN 
Extended Tag Field Enable. This bit, in combination with the 10- 
Bit Tag Requester Enable bit in the Device Control 2 register, 
determines how many Tag field bits a Requester is permitted to 
use. 
When the 10-Bit Tag Requester Enable bit is clear, 
If the Extended Tag Field Enable bit is set, the function is 
permitted to use an 8-bit Tag field as a Requester 
If the Extended Tag Field Enable bit is clear, the Function is 
restricted to a 5-bit Tag field 
See section 2.2.6.2 of PCI Express Base Specification for required 
behavior when the 10-Bit Tag Requester Enable bit is set. 
If software changes the value of the Extended Tag Field Enable bit 
while the function has outstanding Non-Posted Requests, the 

0x0 result is undefined. 
For functions that do not implement this capability, the controller 
hardwires this bit to Ob. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: DEVICE_CAPABILITIES_REG.PCIE_CAP_EXT_TAG_SUPP ? 
RW : RO 
Value After Reset: Ox1 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CCC‘éi scription 
PCIE_CAP_MAX_PAYLOAD_SIZE_CS 
Max_Payload_Size. This field sets maximum TLP payload size for 
the Function. As a Receiver, the Function must handle TLPs as 
large as the set value. As a Transmitter, the Function must not 
generate TLPs exceeding the set value. Permissible values that 
can be programmed are indicated by the Max_Payload_ Size 
Supported field (PCIE_CAP_MAX_PAYLOAD_SIZE) in the Device 
Capabilities (DEVICE_CAPABILITIES_REG) register (for more 
details, see section 7.5.3.3 of PCI Express Base Specification). 
This field sets the maximum Read Request size for the function as 
a Requester. The function must not generate Read Requests with 
a size exceeding the set value. For Functions that support only 
the 128-byte max payload size, the controller hardwires this field 
to OOOb. 
System software is not required to program the same value for 
this field for all the Functions of a Multi-Function device (for more 
details, see section 2.2.2 of PCI Express Base Specification). 
For ARI Devices, Max_Payload_Size is determined solely by the 

; setting in FunctionO. The settings in the other Functions always 

7:5 |RW /0x0 return whatever value software programmed for each, but 

otherwise are ignored by the component. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Values: 
0x0 (MAX_128B_SIZE): 128 bytes maximum Read Request size 
0x1 (MAX_256B_SIZE): 256 bytes maximum Read Request size 
0x2 (MAX_512B_SIZE): 512 bytes maximum Read Request size 
0x3 (MAX_1024B_SIZE): 1024 bytes maximum Read Request 
size 
0x4 (MAX_2048B_SIZE): 2048 bytes maximum Read Request 
size 
0x5 (MAX_4096B_SIZE): 4096 bytes maximum Read Request 
size 
0x6 (RESERVED1): RESERVED 
0x7 (RESERVED2): RESERVED 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Céi scription 
PCIE_CAP_EN_REL_ORDER 
Enable Relaxed Ordering. If this bit is set, the function is 
permitted to set the Relaxed Ordering bit in the Attributes field of 
transactions it initiates that do not require strong write ordering 
(for more details, see section 2.2.6.4 and section 2.4 of PCI 
Express Base Specification). 

ri Rw loxd For a function that never sets the Relaxed Ordering attribute in 

‘ transactions it initiates as a Requester, the controller hardwires 

this bit to Ob. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox1 


PCIE_CAP_UNSUPPORT_REQ_REP_EN 

Unsupported Request Reporting Enable. This bit, in conjunction 

with other bits, controls the signaling of Unsupported Request 

Errors by sending error Messages (for more details, see section 
3 RW |0x0 6.2.5 and section 6.2.6 of PCI Express Base Specification). For a 

Multi-Function Device, this bit controls error reporting for each 

Function from point-of-view of the respective Function. 

Value After Reset: 0x0 


PCIE_CAP_FATAL_ERR_REPORT_EN 
Fatal Error Reporting Enable. This bit, in conjunction with other 
bits, controls sending ERR_FATAL Messages (for more details, see 
section 6.2.5 and section 6.2.6 of of PCI Express Base 
Specification). For a Multi-Function device, this bit controls error 
reporting for each function from point-of-view of the respective 

2 RW |0x0 function. 
For a Root Port, the reporting of Fatal errors is internal to the 
root. No external ERR_FATAL Message is generated. 
Value After Reset: 0x0 
PCIE_CAP_NON_FATAL_ERR_REPORT_EN 
Non-Fatal Error Reporting Enable. This bit, in conjunction with 
other bits, controls sending ERR_NONFATAL Messages (for more 
details, see section 6.2.5 and Section 6.2.6 of PCI Express Base 
Specification). For a Multi-Function Device, this bit controls error 
reporting for each function from point-of-view of the respective 

1 RW |0x0 Function. 
For a Root Port, the reporting of Non-fatal errors is internal to the 
root. No external ERR_NONFATAL Message is generated. 
Value After Reset: 0x0 
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Po Céi scription 

PCIE_CAP_CORR_ERR_REPORT_EN 

Correctable Error Reporting Enable. This bit, in conjunction with 

other bits, controls sending ERR_COR Messages (for more details, 

see section 6.2.5, section 6.2.6, and section 6.2.10.2 of PCI 

Express Base Specification). For a Multi-Function device, this bit 

controls error reporting for each function from point-of-view of 
RW |0x0 the respective function. 

For a Root Port, the reporting of correctable errors is internal to 

the root. No external ERR_COR Message is generated. 

Value After Reset: 0x0 


DSP_PCIE CAP LINK CAPABILITIES REG 
Address: Operational Base + offset oo ee 


| Bit |Attr| Reset Value, 


SCTE Oto __CAP_PORT_NUM 
Port Number. This field indicates the PCI Express Port number for 
the given PCI Express Link. Multi-Function Devices associated 
with an Upstream Port must report the same value in this field for 
all functions. 

31:24/RW |0x00 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


23, [RO |oxo_ si reserved 


PCIE_CAP_ASPM_OPT_COMPLIANCE 

ASPM Optionality Compliance. For a description of this standard 
22 RW /0x1 PCIe register field, see the PCI Express Specification. 

Wire: R (sticky) 

Dbi: if (DBI_RO_WR_EN == 1) then R/W else R 


PCIE_CAP_LINK_BW_NOT_CAP 
ASPM Optionality Compliance. This field must be set to 1b in all 
functions. Components implemented against certain earlier 
versions of this specification will have this bit set to Ob. 
Software is permitted to use the value of this bit to help 
determine whether to enable ASPM or whether to run ASPM 
compliance tests. 

21 RW |Ox1 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: Oxi 
Testable: unconstrained 
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PCIE_CAP_DLL_ACTIVE_REP_CAP 
Data Link Layer Link Active Reporting Capable. For a Downstream 
Port, the controller hardwires this bit to 1b if the component 
supports the optional capability of reporting the DL_Active state 
of the Data Link Control and Management State Machine. For a 
hot-plug capable Downstream Port (as indicated by the Hot-Plug 
Capable bit of the Slot Capabilities register) or a Downstream 
Port that supports Link speeds greater than 5.0 GT/s, the 
controller hardwires this bit to 1b. 


For Upstream Ports and components that do not support this 
optional capability, the controller hardwires this bit to Ob. 


Value After Reset: Oxi 

PCIE _CAP_SURPRISE_DOWN_ERR_REP_CAP 

Surprise Down Error Reporting Capable. For a Downstream Port, 
this bit must be set if the component supports the optional 
capability of detecting and reporting a Surprise Down error 
condition. 


For Upstream Ports and components that do not support this 
optional capability, the controller hardwires this bit to Ob. 


Note: The access attributes of this field are as follows: 
Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: unconstrained 
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Po C‘éi scription 
PCIE_CAP_CLOCK_POWER_MAN 
Clock Power Management. For Upstream Ports, a value of 1b in 
this bit indicates that the component tolerates the removal of any 
reference clock(s) via the "clock request" (CLKREQ#) mechanism 
when the Link is in the L1 and L2/L3 Ready Link states. A value of 
Ob indicates the component does not have this capability and that 
reference clock(s) must not be removed in these Link states. 
Li PM Substates defines other semantics for the CLKREQ# signal, 
which are managed independently of Clock Power Management. 
This Capability is applicable only in form factors that support 
"clock request" (CLKREQ#) capability. 
For a Multi-Function device associated with an Upstream Port, 
each Function indicates its capability independently. Power 

18 0x0 Management configuration software must only permit reference 
clock removal if all functions of the Multi-Function device indicate 
a 1b in this bit. For ARI Devices, all Functions must indicate the 
same value in this bit. 
For Downstream Ports, the controller hardwires this bit to Ob. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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Po CC‘éi scription 

PCIE_CAP_L1_EXIT_LATENCY 

L1 Exit Latency. This field indicates the L1 exit latency for the 

given PCI Express Link. The value reported indicates the length of 

time this Port requires to complete transition from ASPM L1 to LO. 

If ASPM L1 is not supported, the value is undefined. 

Note: Exit latencies may be influenced by PCI Express reference 

clock configuration depending upon whether a component uses a 

common or separate reference clock. 

Multi-Function Devices associated with an Upstream Port must 

report the same value in this field for all functions. 

There are two each of these register fields, this one and a shadow 

one at the same address. The Common Clock bit 

(PCIE_CAP_COMMON_CLK_CONFIG) of the Link Control Register 

(LINK_CONTROL_LINK_STATUS_REG) determines which one is 

used by the controller and which one is accessed by a read 

request. Common Clock operation is supported (possible) in the 

controller when one or more of the following expressions is true: 

CX_NFTS !=CX_COMM_NFTS 

DEFAULT_LOS_EXIT_LATENCY !=DEFAULT_COMM_LOS_EXIT_LAT 

ENCY 

DEFAULT_L1i_EXIT_LATENCY !=DEFAULT_COMM_L1_EXIT_LATEN 
17:15|RW |0x4 CY 

Common Clock operation is enabled in the controller when you 

set the Common Clock bit (PCIE_CAP_COMMON_CLK_CONFIG) of 

the Link Control Register (LINK_CONTROL_LINK_STATUS_REG). 

The assertion of CS2 (that is, assert the dbi_cs2 input, or the CS2 

address bit for the AXI bridge) is required to write to the shadow 

field at this location. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Values: 

0x0 (LESS_THAN_1US): Less than 1us 

Oxi (_1US_TO_2US): 1 us to less than 2 us 

Ox2 (_2US_TO_4US): 2 us to less than 4 us 

0x3 (_4US_TO_8US): 4 us to less than 8 us 

0x4 (_8US_TO_16US): 8 us to less than 16 us 

0x5 (_16US_TO_32US): 16 us to less than 32 us 

0x6 (_32US_TO_64US): 32 us to 64 us 

0x7 (GREATER_THAN_64US): More than 64 us 

Value After Reset: 0x4 

Testable: writeAsRead 

Volatile: true 
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Po CC—C—“‘“‘CC*é@DeeSecription 
PCIE_CAP_LOS_EXIT_LATENCY 
LOs Exit Latency. This field indicates the LOs exit latency for the 
given PCI Express Link. The value reported indicates the length of 
time this Port requires to complete transition from LOs to LO. If 
LOs is not supported, the value is undefined; however, see the 
Implementation Note "Potential Issues With Legacy Software 
When LOs is Not Supported" in section 5.4.1.1 of PCI Express 
Base Specification for the recommended value. 
Note: Exit latencies may be influenced by PCI Express reference 
clock configuration depending upon whether a component uses a 
common or separate reference clock. 
Multi-Function Devices associated with an Upstream Port must 
report the same value in this field for all functions. 
There are two each of these register fields, this one and a shadow 
one at the same address. The Common Clock bit 
(PCIE_CAP_COMMON_CLK_CONFIG) of the Link Control Register 
(LINK_CONTROL_LINK_STATUS_REG) determines which one is 
used by the controller and which one is accessed by a read 
request. Common Clock operation is supported (possible) in the 
controller when one or more of the following expressions is true: 
CX_NFTS !=CX_COMM_NFTS 
DEFAULT_LOS_EXIT_LATENCY !=DEFAULT_COMM_LOS_EXIT_LAT 
‘ ENCY 

fee RW Ke DEFAULT_L1_EXIT_LATENCY !=DEFAULT_COMM_L1_EXIT_LATEN 
CY 
Common Clock operation is enabled in the controller when you 
set the Common Clock bit (PCIE_CAP_COMMON_CLK_CONFIG) of 
the Link Control Register (LINK_CONTROL_LINK_STATUS_REG). 
The assertion of CS2 (that is, assert the dbi_cs2 input, or the CS2 
address bit for the AXI bridge) is required to write to the shadow 
field at this location. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (LESS_THAN_64NS): Less than 64 ns 
Ox1 (_64NS_TO_128NS): 64 ns to less than 128 ns 
0x2 (_128NS_TO_256NS): 128 ns to less than 256 ns 
0x3 (_256NS_TO_512NS): 256 ns to less than 512 ns 
0x4 (_512NS_TO_1US): 512 ns to less than 1 us 
0x5 (_1US_TO_2US): 1 us to less than 2 us 
Ox6 (_2US_TO_4US): 2 us to 4 us 
0x7 (GREATER_THAN_4US): More than 4 us 
Value After Reset: 0x6 
Testable: writeAsRead 
Volatile: true 
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Po CC—“‘CSCCC*éieSecription 
PCIE_CAP_ACTIVE_STATE_LINK_PM_SUPPORT 
Active State Power Management (ASPM) Support. This field 
indicates the level of ASPM supported on the given PCI Express 
Link. For more details on ASPM support requirements, see section 
5.4.1 of PCI Express Base Specification. Multi-Function devices 
associated with an Upstream Port must report the same value in 
this field for all functions. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

11:10;/RW |0x3 Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (NO_ASPM_SUP): No ASPM Support 
Ox1 (LOS_SUP): LOs Supported 
Ox2 (L1_SUP): Li Supported 
0x3 (LOS_L1_SUP): LOs and L1 Supported 
Value After Reset: 0x2 
Testable: unconstrained 
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Po C—C—“‘CCC*éiDeSecription 
PCIE_CAP_MAX_LINK_WIDTH 
Maximum Link Width. This field indicates the maximum Link 
width (XN - corresponding to N Lanes) implemented by the 
component. This value is permitted to exceed the number of 
Lanes routed to the slot (Downstream Port), adapter connector 
(Upstream Port), or in the case of component-to-component 
connections, the actual wired connection width. All encodings 
other than the defined encodings are reserved. Multi-Function 
devices associated with an Upstream Port must report the same 
value in this field for all functions. 
In M-PCle mode, the reset and dynamic values of this field are 
calculated by the controller. 
Note: The access attributes of this field are as follows: 

poe BN TOROS Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
Oxi (X1): x1 
Ox2 (X2): x2 
Ox4 (X4): x4 
Ox8 (X8): x8 
Oxc (X12): x12 
0x10 (X16): x16 
0x20 (X32): x32 
Value After Reset: 0x4 
Testable: unconstrained 
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Po C—C—“‘C‘#éD @Secription 
PCIE_CAP_MAX_LINK_SPEED 
Max Link Speed. This field indicates the maximum Link speed of 
the associated Port. The encoded value specifies a bit location in 
the Supported Link Speeds Vector (in the Link Capabilities 2 
register) that corresponds to the maximum Link speed. All 
encodings other than the defined encodings are reserved. 
Multi-Function Devices associated with an Upstream Port must 
report the same value in this field for all functions. 
In M-PCle mode, the reset and dynamic values of this field are 
calculated by the controller. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 

3:0 |RW |0x3 
Values: 
Oxi (SUP_LINK_SPEED_FIELD_BIT_0): Supported Link Speeds 
Vector field bit 0 
Ox2 (SUP_LINK_SPEED_FIELD_BIT_1): Supported Link Speeds 
Vector field bit 1 
0x3 (SUP_LINK_SPEED_FIELD_BIT_2): Supported Link Speeds 
Vector field bit 2 
0x4 (SUP_LINK_SPEED_FIELD_BIT_3): Supported Link Speeds 
Vector field bit 3 
0x5 (SUP_LINK_SPEED_FIELD_BIT_4): Supported Link Speeds 
Vector field bit 4 
0x6 (SUP_LINK_SPEED_FIELD_BIT_5): Supported Link Speeds 
Vector field bit 5 
Ox7 (SUP_LINK_SPEED_FIELD_BIT_6): Supported Link Speeds 
Vector field bit 6 
Value After Reset: 0x3 
Testable: unconstrained 


DSP _ PCIE CAP LINK CONTROL LINK STATUS REG 
Address: Operational Base + offset (0x0010) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1324 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po CC(‘éi scription 
PCIE_CAP_LINK_AUTO_BW_STATUS 
Link Autonomous Bandwidth Status. This bit is set by hardware to 
indicate that hardware has autonomously changed Link speed or 
width, without the Port transitioning through DL_Down status, for 
reasons other than to attempt to correct unreliable Link 
operation. 
This bit must be set if the Physical Layer reports a speed or width 
change was initiated by the Downstream component that was 
indicated as an autonomous change. 

31. “2 Ioxo The write value is gated with the PCIE_CAP_LINK_BW_NOT_CAP 

C field in LINK_CAPABILITIES_REG. 

This bit is not applicable and is Reserved for Endpoints, PCI 
Express-to-PCI/PCI-X bridges, and Upstream Ports of Switches. 
For functions that do not implement the Link Bandwidth 
Notification Capability, the controller hardwires this bit to Ob. 
Value After Reset: 0x0 
Reset Mask: 0x0 
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PCIE_CAP_LINK_BW_MAN_STATUS 

Link Bandwidth Management Status. This bit is set by hardware 
to indicate that either of the following has occurred without the 
Port transitioning through DL_Down status: 


A Link retraining has completed following a write of 1b to the 
Retrain Link bit. 

Note: This bit is set following any write of 1b to the Retrain Link 
bit, including when the Link is in the process of retraining for 
some other reason. 


Hardware has changed Link speed or width to attempt to correct 
unreliable Link operation, either through an LTSSM timeout or a 
higher level process. 

This bit must be set if the Physical Layer reports a speed or width 
change was initiated by the Downstream component that was not 
indicated as an autonomous change. This bit is not applicable and 
is Reserved for Endpoints, PCI Express-to-PCI/PCI-X bridges, and 
Upstream Ports of Switches. 


For functions that do not implement the Link Bandwidth 
Notification Capability, the controller hardwires this bit to Ob. The 
default value of this bit is Ob. 


The write value is gated with the PCIE_CAP_LINK_BW_NOT_CAP 
field in LINK_CAPABILITIES_REG. 


Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 

PCIE_CAP_DLL_ACTIVE 

Data Link Layer Link Active. This bit indicates the status of the 
Data Link Control and Management State Machine. It returns a 1b 
to indicate the DL_Active state, Ob otherwise. 

This bit must be implemented if the Data Link Layer Link Active 
Reporting Capable bit is 1b. Otherwise, the controller hardwires it 
to Ob. 

Value After Reset: 0x0 


Testable: writeAsRead 


Reset Mask: 0x0 


Volatile: true 
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PCIE_CAP_SLOT_CLK_CONFIG 

Slot Clock Configuration. This bit indicates that the component 
uses the same physical reference clock that the platform provides 
on the connector. If the device uses an independent clock 
irrespective of the presence of a reference clock on the connector, 
this bit must be clear. 


For a Multi-Function Device, each Function must report the same 
value for this bit. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x1 


Testable: unconstrained 

PCIE_CAP_LINK_TRAINING 

Link Training. This read-only bit indicates that the Physical Layer 
LTSSM is in the Configuration or Recovery state, or that 1b was 
written to the Retrain Link bit but Link training has not yet begun. 
Hardware clears this bit when the LTSSM exits the 
Configuration/Recovery state. 


This bit is not applicable and Reserved for Endpoints, PCI Express 
to PCI/PCI-X bridges, and Upstream Ports of Switches, and the 
controller hardwires it to Ob. 

Value After Reset: 0x0 

Testable: writeAsRead 


Reset Mask: 0x0 


Volatile: true 


26 |RO [0x0 reserved 
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Po Céi scription 
PCIE_CAP_NEGO_LINK_WIDTH 
Negotiated Link Width. This field indicates the negotiated width of 
the given PCI Express Link. All encodings other than the defined 
encodings are reserved. The value in this field is undefined when 
the Link is not up. 
Values: 
Oxi (X1): x1 
Ox2 (X2): x2 
; Ox4 (X4): x4 
Oxc (X12): x12 
0x10 (X16): x16 
0x20 (X32): x32 
Value After Reset: Ox1 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


PCIE_CAP_LINK_SPEED 
Current Link Speed. This field indicates the negotiated Link speed 
of the given PCI Express Link. The encoded value specifies a bit 
location in the Supported Link Speeds Vector (in the Link 
Capabilities 2 register) that corresponds to the current Link 
speed. All encodings other than the defined encodings are 
reserved. The value in this field is undefined when the Link is not 
up. 
Values: 
Oxi (SUP_LINK_SPEED_FIELD_BIT_0): Supported Link Speeds 
Vector field bit 0 
Ox2 (SUP_LINK_SPEED_FIELD_BIT_1): Supported Link Speeds 
Vector field bit 1 
: 0x3 (SUP_LINK_SPEED_FIELD_BIT_2): Supported Link Speeds 

19:16 0x0 Vector field bit 2 
0x4 (SUP_LINK_SPEED_FIELD_BIT_3): Supported Link Speeds 
Vector field bit 3 
Ox5 (SUP_LINK_SPEED_FIELD_BIT_4): Supported Link Speeds 
Vector field bit 4 
Ox6 (SUP_LINK_SPEED_FIELD_BIT_5): Supported Link Speeds 
Vector field bit 5 
Ox7 (SUP_LINK_SPEED_FIELD_BIT_6): Supported Link Speeds 
Vector field bit 6 
Value After Reset: Oxi 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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Po Céieseription 
PCIE_CAP_DRS_SIGNALING_CONTROL 
DRS Signaling Control. Indicates the mechanism used to report 
reception of a DRS message. Must be implemented for 
Downstream Ports with the DRS Supported bit Set in the Link 
Capabilities 2 Register. Encodings are: 
If DRS Supported is set, receiving a DRS Message will set DRS 
Message Received in the Link Status 2 Register but will otherwise 
have no effect 
If the DRS Message Received bit in the Link Status 2 Register 
transitions from 0 to 1, and either MSI or MSI-X is enabled, an 
MSI or MSI-X interrupt is generated using the vector in Interrupt 
Message Number (section 7.5.3.2) 
If the DRS Message Received bit in the Link Status 2 Register 
transitions from O to 1, the Port must send an FRS Message 
Upstream with the FRS Reason field set to DRS Message 
Received. 

15:14)/RW |0x0 Behavior is undefined if this field is set to 10b and the FRS 
Supported bit in the Device Capabilities 2 Register is Clear. 
Behavior is undefined if this field is set to 11b. For Downstream 
Ports with the DRS Supported bit clear in the Link Capabilities 2 
register, the controller hardwires this field to OOb. This field is 
Reserved for Upstream Ports. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: LINK_CAPABILITIES2_REG.DRS_ SUPPORTED ? RW : RO 
Values: 
0x0 (DRS_NOT_REPORTED): DRS not Reported 
0x1 (DRS_INTRRUPT_EN): DRS Interrupt Enabled 
0x2 (FRS_EN): DRS to FRS Signaling Enabled 
Value After Reset: 0x0 
Testable: writeAsRead 


13:12]RO_ |0x0___—_—reserved 
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Po Ciescription 
PCIE_CAP_LINK_AUTO_BW_INT_EN 
Link Autonomous Bandwidth Management Interrupt Enable. When 
set, this bit enables the generation of an interrupt to indicate that 
the Link Autonomous Bandwidth Status bit has been set. The 
write value is gated with the PCIE_CAP_LINK_BW_NOT_CAP field 
in LINK_CAPABILITIES_REG. 
This bit is not applicable and is Reserved for Endpoints, PCI 
Express-to-PCI/PCI-X bridges, and Upstream Ports of Switches. 
For functions that do not implement the Link Bandwidth 
Notification Capability, the controller hardwires this bit to Ob. 

1: RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: LINK_CAPABILITIES_REG.PCIE_CAP_LINK_BW_NOT_CAP ? 
RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


PCIE_CAP_LINK_BW_MAN_INT_EN 
Link Bandwidth Management Interrupt Enable. When set, this bit 
enables the generation of an interrupt to indicate that the Link 
Bandwidth Management Status bit has been set. The write value 
is gated with the PCIE_CAP_LINK_BW_NOT_CAP field in 
LINK_CAPABILITIES_REG. 
This bit is not applicable and is Reserved for Endpoints, PCI 
Express-to-PCI/PCI-X bridges, and Upstream Ports of Switches. 
For functions that do not implement the Link Bandwidth 
Notification Capability, the controller hardwires this bit to Ob. 

10 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: LINK_CAPABILITIES_REG.PCIE_CAP_LINK_BW_NOT_CAP ? 
RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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Po Céiescription 

PCIE_CAP_HW_AUTO_WIDTH_DISABLE 

Hardware Autonomous Width Disable. When set, this bit disables 

hardware from changing the Link width for reasons other than 

attempting to correct unreliable Link operation by reducing Link 

width. 

For a Multi-Function Device associated with an Upstream Port, the 

bit in Function 0 is of type RW, and only Function 0 controls the 

component's Link behavior. In all other Functions of that device, 
RW /0xO this bit is of type RsvdP. 

For components that do not implement the ability autonomously 

to change Link width, the ciontroller hardwires this bit to Ob. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
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Po Céi scription 

PCIE_CAP_EN_CLK_POWER_MAN 

Enable Clock Power Management. Applicable only for Upstream 

Ports and with form factors that support a "Clock Request" 

(CLKREQ#) mechanism, this bit operates as follows: For a non- 

ARI Multi-Function Device, power-management-configuration 

software must only Set this bit if all Functions of the Multi- 

Function Device indicate a 1b in the Clock Power Management bit 

of the Link Capabilities register. The component is permitted to 

use the CLKREQ# signal to power manage Link clock only if this 

bit is Set for all Functions. 

For ARI Devices, Clock Power Management is enabled solely by 

the setting in Function 0. The settings in the other Functions 

always return whatever value software programmed for each, but 

otherwise are ignored by the component. The CLKREQ# signal 

may also be controlled via the L1 PM Substates mechanism. Such 

control is not affected by the setting of this bit. 

For Downstream Ports and components that do not support Clock 

Power Management (as indicated by a Ob value in the Clock 

Power Management bit of the Link Capabilities register), the 

controller hardwires this bit to Ob. 

The write value is gated with the PCIE_CAP_CLOCK_POWER_MAN 
RW |0x0 field in LINK_CAPABILITIES_REG. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: LINK_CAPABILITIES_REG.PCIE_CAP_CLOCK_POWER_MAN ? 

RWS : ROS 

Note: This register field is sticky. 

Values: 

0x0 (PM_DISABLE_LOW_CLKREQ): Clock power management is 

disabled and device must hold CLKREQ# signal low. 

Oxi (CLKREQ_IN_USE): When this bit is set, the device is 

permitted to use CLKREQ# signal to power manage Link clock 

according to protocol defined in appropriate form factor 

specification. 

Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 
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Po Céiescription 
PCIE_CAP_EXTENDED_SYNCH 
Extended Synch. When set, this bit forces the transmission of 
additional Ordered Sets when exiting the LOs state (see section 
4.2.4.5 of PCI Express Base Specification) and when in the 
Recovery state (see section 4.2.6.4.1 of PCI Express Base 
Specification). This mode provides external devices (for example, 
logic analyzers) monitoring the Link time to achieve bit and 
Symbol lock before the Link enters the LO state and resumes 
communication. 

7 RW |0x0 
For Multi-Function devices if any function has this bit set, then 
the component must transmit the additional Ordered Sets when 
exiting LOs or when in Recovery. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PCIE_CAP_COMMON_CLK_CONFIG 

Common Clock Configuration. When set, this bit indicates that 

this component and the component at the opposite end of this 

Link are operating with a distributed common reference clock. 

A value of Ob indicates that this component and the component 

at the opposite end of this Link are operating with asynchronous 

reference clock. 

For non-ARI Multi-Function Devices, software must program the 

same value for this bit in all Functions. If not all Functions are 

Set, then the component must as a whole assume that its 

reference clock is not common with the Upstream component. 
RW {0x0 

For ARI Devices, Common Clock Configuration is determined 

solely by the setting in Function 0. The settings in the other 

Functions always return whatever value software programmed for 

each, but otherwise are ignored by the component. 

Components utilize this common clock configuration information 

to report the correct LOs and L1 Exit Latencies. 

After changing the value in this bit in both components on a Link, 

software must trigger the Link to retrain by writing a 1b to the 

Retrain Link bit of the Downstream Port. 

Value After Reset: 0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1333 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C—C—“‘(C*é@eSecription 
PCIE_CAP_RETRAIN_LINK 

Retrain Link. A write of 1b to this bit initiates Link retraining by 
directing the Physical Layer LTSSM to the Recovery state. If the 
LTSSM is already in Recovery or Configuration, re-entering 
Recovery is permitted but not required. If the Port is in DPC when 
a write of 1b to this bit occurs, the result is undefined. Reads of 
this bit always return Ob. 

It is permitted to write 1b to this bit while simultaneously writing 
modified values to other fields in this register. If the LTSSM is not 
already in Recovery or Configuration, the resulting Link training 
must use the modified values. If the LTSSM is already in Recovery 
or Configuration, the modified values are not required to affect 
the Link training that's already in progress. 

5 RW |0x0 This bit is not applicable and is Reserved for Endpoints, PCI 
Express to PCI/PCI-X bridges, and Upstream Ports of Switches. 
This bit always returns Ob when read. 

Note: The access attributes of this field are as follows: 
Wire: No access. 

Dbi: see description 

Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1334 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po Ciescription 
PCIE_CAP_LINK_DISABLE 
Link Disable. This bit disables the Link by directing the LTSSM to 
the Disabled state when set; this bit is Reserved on Endpoints, 
PCI Express to PCI/PCI-X bridges, and Upstream Ports of 
Switches. 
Writes to this bit are immediately reflected in the value read from 
the bit, regardless of actual Link state. 
After clearing this bit, software must honor timing requirements 
defined in Section 6.6.1 with respect to the first Configuration 
Read following a Conventional Reset. 
In a DSP that supports crosslink, the controller gates the write 

4 RW |0x0 value with the CROSS_LINK_EN field in PORT_LINK_CTRL_OFF. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: CX_CROSSLINK_ENABLE=1 && 
PORT_LINK_CTRL_OFF.CROSS_LINK_EN=1]||CX_CROSSLINK_ENA 
BLE=0 && dsp=1? RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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PCIE_CAP_RCB 

Read Completion Boundary (RCB). 

Root Ports: Indicates the RCB value for the Root Port. Refer to 

section 2.3.1.1 of PCI Express Base Specification for the definition 

of the parameter RCB. The controller hardwires this bit for a Root 

Port and returns its RCB support capabilities. 

Endpoints and Bridges: Optionally set by configuration software 

to indicate the RCB value of the Root Port Upstream from the 

Endpoint or Bridge. Refer to Section 2.3.1.1 of PCI Express Base 

Specification for the definition of the parameter RCB is same as 

Root Port. Configuration software must only set this bit if the Root 

Port Upstream from the Endpoint or Bridge reports an RCB value 
3 RW /0x0O of 128 bytes (a value of 1b in the Read Completion Boundary bit). 

For functions that do not implement this feature, the controller 

hardwires this bit to Ob. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Values: 

Ox0 (_64B): 64 byte 

Oxi (_128B): 128 byte 

Value After Reset: 0x0 

Testable: unconstrained 

reserved 


2 |RO 0x0 [reserved 
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Po Céiescription 
PCIE_CAP_ACTIVE_STATE_LINK_PM_CONTROL 
Active State Power Management (ASPM) Control. This field 
controls the level of ASPM enabled on the given PCI Express Link. 
See section 5.4.1.3 of PCI Express Base Specification for 
requirements on when and how to enable ASPM. 
Note: "LOs Entry Enabled" enables the Transmitter to enter LOs. If 
LOs is supported, the Receiver must be capable of entering LOs 
even when the Transmitter is disabled from entering LOs (O0b or 
10b). 
ASPM Li must be enabled by software in the Upstream 
component on a Link prior to enabling ASPM L1 in the 
Downstream component on that Link. When disabling ASPM L1, 
software must disable ASPM L1 in the Downstream component on 
a Link prior to disabling ASPM L1 in the Upstream component on 
that Link. ASPM L1 must only be enabled on the Downstream 
component if both components on a Link support ASPM L1. 
For Multi-Function Devices (including ARI Devices), it is 

1:0 |rw loxo recommended that software program the same value for this field 

7 in all Functions. For non-ARI Multi-Function Devices, only 

capabilities enabled in all Functions are enabled for the 
component as a whole. 
For ARI Devices, ASPM Control is determined solely by the setting 
in FunctionO, regardless of Function O's D-state. The settings in 
the other Functions always return whatever value software 
programmed for each, but otherwise are ignored by the 
component. 
Software must not enable LOs in either direction on a given Link 
unless components on both sides of the Link each support LOs; 
otherwise, the result is undefined. 
Values: 
0x0 (DISABLED): Disabled 
0x1 (LOS_ENTRY_EN): LOs Entry Enabled 
Ox2 (L1_ENTRY_En): L1 Entry Enabled 
0x3 (LOS_L1_ENTRY_EN): LOs and L1 Entry Enabled 
Value After Reset: 0x0 


DSP_PCIE CAP SLOT CAPABILITIES REG 
Address: Operational Base + offset (0x0014) 
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pC escription 
PCIE_CAP_PHY_SLOT_NUM 
Physical Slot Number. This field indicates the physical slot number 
attached to this Port. This field must be hardware initialized to a 
value that assigns a slot number that is unique within the chassis, 
regardless of the form factor associated with the slot. This field 
must be initialized to zero for Ports connected to devices that are 
either integrated on the system board or integrated within the 
same silicon as the Switch device or Root Port. 

31:19)RW |0x0000 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE_CAP_NO_CMD_CPL_SUPPORT 
No Command Completed Support. When set, this bit indicates 
that this slot does not generate software notification when an 
issued command is completed by the Hot-Plug Controller. This bit 
is only permitted to be set if the hot-plug capable Port is able to 
accept writes to all fields of the Slot Control register without 
delay between successive writes. 

18 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
PCIE_CAP_ELECTROMECH_INTERLOCK 
Electromechanical Interlock Present. When set, this bit indicates 
that an Electromechanical Interlock is implemented on the 
chassis for this slot. 

17 rw loxo Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
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Po C—C—“‘NCC‘*éSecription 
PCIE_CAP_SLOT_POWER_LIMIT_SCALE 
Slot Power Limit Scale. Specifies the scale used for the Slot Power 
Limit Value (for more details, see Section 6.9 of PCI Express Base 
Specification). This register must be implemented if the Slot 
Implemented bit is set. Writes to this register also cause the Port 
to send the Set_Slot_Power_Limit Message. The default value 
prior to hardware/firmware initialization is OOb. 
Note: The access attributes of this field are as follows: 

16:15|RW 

oe oe Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Values: 
Ox0O (_1.0X): 1.0x 
Oxi (_0.1X): 0.1x 
Ox2 (_0.01X): 0.01x 
0x3 (_0.001X): 0.001x 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE_CAP_SLOT_POWER_LIMIT_VALUE 

Slot Power Limit Value. In combination with the Slot Power Limit 

Scale value, specifies the upper limit on power supplied by the 

slot (for more detais, see Section 6.9 of PCI Express Base 

Specification) or by other means to the adapter. Power limit (in 

Watts) is calculated by multiplying the value in this field by the 

value in the Slot Power Limit Scale field except when the Slot 

Power Limit Scale field equals 0O0b (1.0x) and Slot Power Limit 

Value exceeds EFh, the alternative encodings defined in Values: 

are used. Value F3h to FFh are Reserved for Slot Power Limit 

values above 300 W. This register must be implemented if the 

Slot Implemented bit is set. Writes to this register also cause the 

Port to send the Set_Slot_Power_Limit Message. The default 
14:7 |IRW |oxoo value prior to hardware/firmware initialization is 0000 OOOOb. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Values: 

OxfO (_250W_LIMIT): 250 W Slot Power Limit 

Oxf1 (_275W_LIMIT): 275 W Slot Power Limit 

Oxf2 (_300W_LIMIT): 300 W Slot Power Limit 

Value After Reset: 0x0 

Testable: unconstrained 
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Po CC—C—“‘(CC(*éDe@Secription 
PCIE_CAP_HOT_PLUG_CAPABLE 
Hot-Plug Capable. When set, this bit indicates that this slot is 
capable of supporting hot-plug operations. 
Note: The access attributes of this field are as follows: 
RW |0x0 

Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
PCIE_CAP_HOT_PLUG_SURPRISE 
Hot-Plug Surprise. When set, this bit indicates that an adapter 
present in this slot might be removed from the system without 
any prior notification. This is a form factor specific capability. This 
bit is an indication to the operating system to allow for such 
removal without impacting continued software operation. 

° BME 10X0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE _CAP_POWER_INDICATOR 
Power Indicator Present. When set, this bit indicates that a Power 
Indicator is electrically controlled by the chassis for this slot. 
Note: The access attributes of this field are as follows: 
4 RW |0x0 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
PCIE_CAP_ATTENTION_INDICATOR 
Attention Indicator Present. When set, this bit indicates that an 
Attention Indicator is electrically controlled by the chassis. 
Note: The access attributes of this field are as follows: 
3 RW |0x0 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
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|p Ctt—i‘“‘CNWScription Cd 
PCIE _CAP_MRL_SENSOR 
MRL Sensor Present. When set, this bit indicates that an MRL 
Sensor is implemented on the chassis for this slot. 
Note: The access attributes of this field are as follows: 
2 RW |0x0 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE _CAP_POWER_CONTROLLER 
Power Controller Present. When set, this bit indicates that a 
software programmable Power Controller is implemented for this 
slot/adapter (depending on form factor). 

1 rw loxo Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
PCIE_CAP_ATTENTION_INDICATOR_BUTTON 
Attention Button Present. When set, this bit indicates that an 
Attention Button for this slot is electrically controlled by the 
chassis. 

rw loxo Note: The access attributes of this field are as follows: 

Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


DSP_PCIE CAP SLOT CONTROL SLOT STATUS 

Address: Operational Base + offset (0x0018 

| Bit |Attr[ResetValue| = s<s——“‘;‘“C;C™Ci escrito 
31:25[RO [0x00 ——sireserved — eC“ —“‘“‘“‘“(“(;CS*S*S*™*™*™*C*™C™C™C™C™C™C™C™C~C~*@CYS 


PCIE_CAP_DLL_STATE_CHANGED 
Data Link Layer State Changed. This bit is set when the value 
reported in the Data Link Layer Link Active bit of the Link Status 
register is changed. In response to a Data Link Layer State 
Wi Changed event, software must read the Data Link Layer Link 

24 Cc 0x0 Active bit of the Link Status register to determine if the Link is 
active before initiating configuration cycles to the hot plugged 
device. 
Value After Reset: 0x0 
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PCIE_CAP_ELECTROMECH_INTERLOCK_STATUS 
Electromechanical Interlock Status. If an Electromechanical 
Interlock is implemented, this bit indicates the status of the 
Electromechanical Interlock. 


Values: 


0x0 (DISENGAGED): Electromechanical Interlock Disengaged 
0x1 (ENGAGED): Electromechanical Interlock Engaged 

Value After Reset: 0x0 

PCIE_CAP_PRESENCE_DETECT_STATE 

Presence Detect State. This bit indicates the presence of an 
adapter in the slot, reflected by the logical "OR" of the Physical 
Layer in-band presence detect mechanism and, if present, any 
out-of-band presence detect mechanism defined for the slot's 
corresponding form factor. Note that the in-band presence detect 
mechanism requires that power be applied to an adapter for its 
presence to be detected. Consequently, form factors that require 
a power controller for hot-plug must implement a physical pin 
presence detect mechanism. This bit must be implemented on all 
Downstream Ports that implement slots. For Downstream Ports 
not connected to slots (where the Slot Implemented bit of the PCI 
Express Capabilities register is Ob), the controller hardwires this 
bit to 1b. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R 
Values: 


0x0 (EMPTY_SLOT): Slot Empty 
0x1 (ADAPTER_PRESENT_IN_SLOT): Adapter Present in slot 
Value After Reset: Ox1 


Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 

PCIE_CAP_MRL_SENSOR_STATE 

MRL Sensor State. This bit reports the status of the MRL sensor if 
implemented. Encodings are define as above. 

Values: 

0x0 (MRL_CLOSED): MRL Closed 


Oxi (MRL_OPEN): MRL Open 
Value After Reset: 0x0 
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PCIE_CAP_CMD_CPLD 

Command Completed. If Command Completed notification is 
supported (if the No Command Completed Support bit in the Slot 
Capabilities register is Ob), this bit is set when a hot-plug 
command has completed and the Hot-Plug Controller is ready to 
accept a subsequent command. The Command Completed status 
bit is set as an indication to host software that the Hot-Plug 
Controller has processed the previous command and is ready to 
receive the next command; it provides no guarantee that the 
action corresponding to the command is complete. 


If Command Completed notification is not supported, the 
controller hardwires this bit to Ob. 


Value After Reset: 0x0 
PCIE_CAP_PRESENCE_DETECTED_CHANGED 

Presence Detect Changed. This bit is set when the value reported 
in the Presence Detect State bit is changed. 


Value After Reset: 0x0 

PCIE_CAP_MRL_SENSOR_CHANGED 

MRL Sensor Changed. If an MRL sensor is implemented, this bit is 
set when a MRL Sensor state change is detected. If an MRL 
sensor is not implemented, this bit must not be set. 


Value After Reset: 0x0 

PCIE_CAP_POWER_FAULT_DETECTED 

Power Fault Detected. If a Power Controller that supports power 
fault detection is implemented, this bit issSet when the Power 
Controller detects a power fault at this slot. 


Note: Depending on hardware capability, it is possible that a 
power fault can be detected at any time, independent of the 
Power Controller Control setting or the occupancy of the slot. If 
power fault detection is not supported, this bit must not be set. 


Value After Reset: 0x0 
PCIE_CAP_ATTENTION_BUTTON_PRESSED 

Attention Button Pressed. If an Attention Button is implemented, 
this bit is set when the attention button is pressed. If an 
Attention Button is not supported, this bit must not be set. 


Value After Reset: 0x0 

PCIE_CAP_DLL_STATE_CHANGED_EN 

Data Link Layer State Changed Enable. If the Data Link Layer 
Link Active Reporting capability is 1b, this bit enables software 
notification when Data Link Layer Link Active bit is changed. 


If the Data Link Layer Link Active Reporting Capable bit is Ob, this 
bit is permitted to be read-only with a value of Ob. 


Value After Reset: 0x0 
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| t—“‘CONCOOOCCC(#wescription—s—“‘sSCiz 
PCIE _CAP_ELECTROMECH_INTERLOCK_CTRL 
Electromechanical Interlock Control. If an Electromechanical 
Interlock is implemented, a write of 1b to this bit causes the state 
of the interlock to toggle. A write of Ob to this bit has no effect. A 
read of this bit always returns a Ob. 

11 WO |0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PCIE_CAP_POWER_CONTROLLER_CTRL 

Power Controller Control. If a Power Controller is implemented, 
this bit when written sets the power state of the slot per the 
defined encodings. Reads of this bit must reflect the value from 
the latest write, even if the corresponding hot-plug command is 
not complete, unless software issues a write, if required to, 
without waiting for the previous command to complete in which 
case the read value is undefined. Note: In some cases the power 
controller may autonomously remove slot power or not respond 
to a power-up request based on a detected fault condition, 

10 RW |0x0 independent of the Power Controller Control setting. If the Power 
Controller Present bit in the Slot Capabilities register is clear, then 
writes to this bit have no effect and the read value of this bit is 
undefined. 

Values: 

0x0 (PWR_ON): Power On 
Ox1 (PWR_OFF): Power Off 
Value After Reset: 0x0 


PCIE_CAP_POWER_INDICATOR_CTRL 

Power Indicator Control. If a Power Indicator is implemented, 

writes to this field set the Power Indicator to the written state. 

Reads of this field must reflect the value from the latest write, 

even if the corresponding hot-plug command is not complete, 

unless software issues a write without waiting, if required to, for 

the previous command to complete in which case the read value 

is undefined. Note: The default value of this field must be one of 

the non-Reserved values. If the Power Indicator Present bit in the 
RW |0x3 Slot Capabilities register is Ob, this bit is permitted to be read- 

only with a value of OOb. 

Values: 

0x0 (RESERVED): Reserved 

Oxi (ON): On 

Ox2 (BLINK): Blink 

0x3 (OFF): Off 

Value After Reset: 0x3 
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Po CC—“‘CC‘*é @Scription 
PCIE_CAP_ATTENTION_INDICATOR_CTRL 
Attention Indicator Control. If an Attention Indicator is 
implemented, writes to this field set the Attention Indicator to the 
written state. Reads of this field must reflect the value from the 
latest write, even if the corresponding hot-plug command is not 
complete, unless software issues a write without waiting, if 
required to, for the previous command to complete in which case 
the read value is undefined. Note: The default value of this field 
must be one of the non-Reserved values. If the Attention 

7:6 |IRW /0x3 Indicator Present bit in the Slot Capabilities register is Ob, this bit 
is permitted to be read-only with a value of OOb. 
Values: 
0x0 (RESERVED): Reserved 
Oxi (ON): On 
Ox2 (BLINK): Blink 
0x3 (OFF): Off 
Value After Reset: 0x3 


PCIE_CAP_HOT_PLUG_INT_EN 
Hot-Plug Interrupt Enable. When set, this bit enables generation 
of an interrupt on enabled hot-plug events. If the Hot Plug 

5 RW /|0x0O Capable bit in the Slot Capabilities register is clear, this bit is 
permitted to be read-only with a value of Ob. 
Value After Reset: 0x0 


PCIE_CAP_CMD_CPL_INT_EN 
Command Completed Interrupt Enable. If Command Completed 
notification is supported (if the No Command Completed Support 
bit in the Slot Capabilities register is Ob), when set, this bit 
enables software notification when a hot-plug command is 
completed by the Hot-Plug Controller. If Command Completed 
notification is not supported, the controller hardwires this bit 
must to Ob. 
Write value is gated with PCIE_CAP_NO_CMD_CPL_SUPPORT field 
in SLOT_CAPABILITIES_REG. 

4 RW |0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: 
SLOT_CAPABILITIES_REG.PCIE_CAP_NO_CMD_CPL_SUPPORT ? 
RO : RW 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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PCIE_CAP_PRESENCE_DETECT_CHANGE_EN 
Presence Detect Changed Enable. When set, this bit enables 
software notification on a presence detect changed event (for 
more details, see Section 6.7.3 of PCI Express Base 
Specification). If the Hot-Plug Capable bit in the Slot Capabilities 
register is Ob, this bit is permitted to be read-only with a value of 
Ob. 


Value After Reset: 0x0 

PCIE_CAP_MRL_SENSOR_CHANGED_EN 

MRL Sensor Changed Enable. When set, this bit enables software 
notification on a MRL sensor changed event (for more details, see 
Section 6.7.3 of PCI Express Base Specification). If the MRL 
Sensor Present bit in the Slot Capabilities register is Clear, this bit 
is permitted to be read-only with a value of Ob. 


Value After Reset: 0x0 

PCIE_CAP_POWER_FAULT_DETECTED_EN 

Power Fault Detected Enable. When set, this bit enables software 
notification on a power fault event (for more details, see Section 
6.7.3 of PCI Express Base Specification). If a Power Controller 
that supports power fault detection is not implemented, this bit is 
permitted to be read-only with a value of Ob. 


Value After Reset: 0x0 
PCIE_CAP_ATTENTION_BUTTON_PRESSED_EN 

Attention Button Pressed Enable. When set to 1b, this bit enables 
software notification on an attention button pressed event (for 
more details, see Section 6.7.3 of PCI Express Base 
Specification). If the Attention Button Present bit in the Slot 
Capabilities register is Ob, this bit is permitted to be read-only 
with a value of Ob. 


Value After Reset: 0x0 


DSP PCIE CAP ROOT CONTROL ROOT CAPABILITIES REG 
Address: Operational Base + offset (Ox001C 


Reset Value 
PCIE_CAP_CRS_SW_VISIBILITY 
CRS Software Visibility Capable. When set, this bit indicates that 
the Root Port is capable of returning Configuration Request Retry 
Status (CRS) Completion Status to software (for more details, 
see section 2.3.1 of PCI Express Base Specification). 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W (Sticky) else R (Sticky) 
Note: This register field is sticky. 


Value After Reset: 0x1 


Testable: unconstrained 
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15:5 [RO |0xo00. reserved 
PCIE_CAP_CRS_SW_VISIBILITY_EN 
CRS Software Visibility Enable. When set, this bit enables the 
Root Port to return Configuration Request Retry Status (CRS) 
Completion Status to software (for more details, see section 2.3.1 
of PCI Express Base Specification). For Root Ports that do not 
implement this capability, the controller hardwires this bit to Ob. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: 

ROOT_CONTROL_ROOT_CAPABILITIES_ REG.PCIE_CAP_CRS SW 
VISIBILITY ? RW : RO 

Value After Reset: 0x0 


Testable: writeAsRead 

PCIE_CAP_PME_INT_EN 

PME Interrupt Enable. When set, this bit enables PME interrupt 
generation upon receipt of a PME Message as reflected in the PME 
Status bit (for more details, see Table 7-29 of PCI Express Base 
Specification). A PME interrupt is also generated if the PME Status 
bit is set when this bit is changed from clear to set. 


Value After Reset: 0x0 

PCIE_CAP_SYS_ERR_ON_FATAL_ERR_EN 

System Error on Fatal Error Enable. If set, this bit indicates that a 
System Error should be generated if a Fatal error (ERR_FATAL) is 
reported by any of the devices in the Hierarchy Domain 
associated with this Root Port, or by the Root Port itself. The 
mechanism for signaling a System Error to the system is system 
specific. 


Value After Reset: 0x0 
PCIE_CAP_SYS_ERR_ON_NON_FATAL_ERR_EN 

System Error on Non-Fatal Error Enable. If set, this bit indicates 
that a System Error should be generated if a Non-fatal error 
(ERR_NONFATAL) is reported by any of the devices in the 
Hierarchy Domain associated with this Root Port, or by the Root 
Port itself. The mechanism for signaling a System Error to the 
system is system specific. 


Value After Reset: 0x0 

PCIE_CAP_SYS_ERR_ON_CORR_ERR_EN 

System Error on Correctable Error Enable. If set, this bit indicates 
that a System Error should be generated if a correctable error 
(ERR_COR) is reported by any of the devices in the Hierarchy 
Domain associated with this Root Port, or by the Root Port itself. 
The mechanism for signaling a System Error to the system is 
system specific. 


Value After Reset: 0x0 


DSP _ PCIE CAP ROOT STATUS REG 
Address: Operational Base + offset (0x0020) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:18]RO_|0x0000 


PCIE_CAP_PME_PENDING 

PME Pending. This bit indicates that another PME is pending when 

the PME Status bit is s et. When the PME Status bit is cleared by 

software; the PME is delivered by hardware by setting the PME 
17 0x0 Status bit again and updating the PME Requester ID field 

appropriately. The PME Pending bit is cleared by hardware if no 

more PMEs are pending. 

Value After Reset: 0x0 


PCIE_CAP_PME_STATUS 
PME Status. This bit indicates that PME was asserted by the PME 
W1 Requester indicated in the PME Requester ID field. Subsequent 

16 C 0x0 PMEs are kept pending until the status register is cleared by 

software by writing a 1b. 

Value After Reset: 0x0 

PCIE_CAP_PME_REQ_ID 

PME Requester ID. This field indicates the PCI Requester ID of the 
15:0 0x0000 last PME Requester. This field is only valid when the PME Status 

bit is set. 

Value After Reset: 0x0 


DSP _ PCIE CAP DEVICE CAPABILITIES2 REG 

Address: Operational Base + offset (0x0024) 

| Bit [Attr|ResetValue|  ————C‘CiScription = 
[31:24[RO_|OxOO si freserved 


WW 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘“‘CC*é@WDeeScription 
PCIE_CAP2_CFG_MAX_END2END_TLP_PRFXS 
Max End-End TLP Prefixes. Indicates the maximum number of 
End-End TLP Prefixes supported by this Function. For more 
details, see Section 2.2.10.2 of PCI Express Base Specification. If 
End-End TLP Prefix Supported is clear, this field is RsvdP. 
Different Root Ports that have the End-End TLP Prefix Supported 
bit set are permitted to report different values for this field. 
For Switches where End-End TLP Prefix Supported is set, this field 
must be 00b indicating support for up to four End-End TLP 
Prefixes. 

23:22IRw lox Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
Oxi (ONE_END_END_TLP_PREFIX): 1 End-End TLP Prefix 
Ox2 (TWO_END_END_TLP_PREFIX): 2 End-End TLP Prefixes 
0x3 (THREE_END_END_TLP_PREFIX): 3 End-End TLP Prefixes 
0x0 (FOUR_END_END_TLP_PREFIX): 4 End-End TLP Prefixes 
Value After Reset: Oxi 
Testable: unconstrained 


PCIE_CAP2_CFG_END2END_TLP_PRFX_SUPPORT 
End-End TLP Prefix Supported. Indicates whether End-End TLP 
Prefix support is offered by a Function. Values are: All Ports of a 
Switch must have the same value for this bit. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
21 RW |Ox1 Note: This register field is sticky. 
Values: 
0x0 (NO_SUP): No Support 
Ox1 (SUP): Support is provided to receive TLPs containing End- 
End TLP Prefixes. 
Value After Reset: Oxi 
Testable: unconstrained 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1349 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C—C—“‘“‘(CC‘#éeScription 
PCIE_CAP2_CFG_EXTND_FMT_SUPPOR 
Extended Fmt Field Supported. If set, the Function supports the 
3-bit definition of the Fmt field. If clear, the Function supports a 
2-bit definition of the Fmt field. For more details, see section 2.2 
of PCI Express Base Specification. 
Must be set for Functions that support End-End TLP Prefixes. All 
Functions in an Upstream Port must have the same value for this 
bit. Each Downstream Port of a component may have a different 
value for this bit. 

20 RW /Ox1 It is strongly recommended that Functions support the 3-bit 
definition of the Fmt field. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 
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| Bit |Attr| Reset Value, 


PCIE_CAP_OBFF_SUPPORT 

OBFF Supported. This field indicates if OBFF is supported and, if 
so, what signaling mechanism is used. The value reported in this 
field must indicate support for WAKE# signaling only if: 


for a Downstream Port, driving the WAKE# signal for OBFF is 
supported and the connector or component connected 
Downstream is known to receive that same WAKE# signal 

for an Upstream Port, receiving the WAKE# signal for OBFF is 
supported and, if the component is on an add-in-card, that the 
component is connected to the WAKE# signal on theconnector. 
Root Ports, Switch Ports, and Endpoints are permitted to 
implement this capability. 


For a Multi-Function Device associated with an Upstream Port, 
each Function must report the same value for this field. 


For Bridges and Ports that do not implement this capability, the 
controller hardwires this field to OOb. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(Sticky) else R(Sticky) 
Note: This register field is sticky. 


Values: 


0x0 (NOT_SUP): OBFF Not Supported 

Ox1 (SUP_USING_MSG): OBFF supported using Message 
signaling only 

0x2 (SUP_USING_WAKE): OBFF supported using WAKE# 
signaling only 

0x3 (SUP_USING_MSG_AND_WAKE): OBFF supported using 
WAKE# and Message signaling 

Value After Reset: 0x3 


Testable: unconstrained 

PCIE_CAP2_10_BIT_TAG_ REQ SUPPORT 

10-Bit Tag Requester Supported. If this bit is set, the Function 
supports 10-Bit Tag Requester capability; otherwise, the Function 
does not. 


This bit must not be set if the 10-Bit Tag Completer Supported bit 
is clear. 


Note: 10-Bit Tag field generation must be enabled by the 10-Bit 
Tag Requester Enable bit in the Device Control 2 register of the 
Requester Function before 10-Bit Tags can be generated by the 
Requester. For more details, see section 2.2.6.2. of PCI Express 
Base Specification. 


Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


PCIE_CAP2_10_BIT_TAG_COMP_SUPPORT 

10-Bit Tag Completer Supported. If this bit is set, the Function 
supports 10-Bit Tag Completer capability; otherwise, the Function 
does not. For more details, see section 2.2.6.2. of PCI Express 
Base Specification. 


Value After Reset: 0x0 

PCIE_CAP2_LN_SYS_CLS 

LN System CLS. Applicable only to Root Ports and RCRBs; must 
be OOb for all other Function types. This field indicates if the Root 
Port or RCRB supports LN protocol as an LN Completer, and if so, 
what cacheline size is in effect. All encodings other than the 
defined encodings are reserved. 


Note: This register field is sticky. 
Values: 


0x0 (LN_COMPLETER_NO_SUP): LN Completer either not 
supported or not in effect 

Oxi (LN_COMPLETER_64B_CACHE): LN Completer with 64-byte 
cachelines in effect 

Ox2 (LN_COMPLETER_128B_ CACHE): LN Completer with 128- 
byte cachelines in effect 

Value After Reset: 0x0 

PCIE_CAP_TPH_CMPLT_SUPPORT_1 

TPH Completer Supported Bit 1. 


Value After Reset: 0x0 

PCIE_CAP_TPH_CMPLT_SUPPORT_0O 

TPH Completer Supported Bit 0. Value of this bit along with TPH 
Completer Supported Bit 1 indicates Completer support for TPH 
or Extended TPH. Applicable only to Root Ports and Endpoints. For 
all other Functions, this field is Reserved. For more details, see 
section 6.17 of PCI Express Base Specification. 


Values: 


0x0 (TPH_EXT_TPH_CMPL_NOT_SUP_OR_RSVD): TPH and 
Extended TPH Completer not supported (if TPH Completer 
Supported Bit is 0) or Reserved ((if TPH Completer Supported Bit 
is 1). 

Oxi (TPH_SUP_EXT_TPH_NOT_SUP_OR_BOTH_SUPP): TPH 
Completer supported; Extended TPH Completer not supported (if 
TPH Completer Supported Bit is 0) or Both TPH and Extended TPH 
Completer supported ((if TPH Completer Supported Bit is 1). 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


PCIE_CAP_LTR_SUPP 

LTR Mechanism Supported. A value of 1b indicates support for the 
optional Latency Tolerance Reporting (LTR) mechanism. Root 
Ports, Switches and Endpoints are permitted to implement this 
capability. For a Multi-Function Device associated with an 
Upstream Port, each Function must report the same value for this 
bit. For Bridges and other Functions that do not implement this 
capability, the controller hardwires this bit to Ob. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(Sticky) else R(Sticky) 
Note: This register field is sticky. 


Value After Reset: 0x1 


Testable: unconstrained 

PCIE_CAP_NO_RO_EN_PR2PR_PAR 

No RO-enabled PR-PR Passing. If this bit is set, the routing 
element never carries out the passing permitted by Table 2-39 of 
PCI Express Base Specification entry A2b that is associated with 
the Relaxed Ordering Attribute field being Set. This bit applies 
only for Switches and RCs that support peer-to-peer traffic 
between Root Ports. This bit applies only to Posted Requests 
being forwarded through the Switch or RC and does not apply to 
traffic originating or terminating within the Switch or RC itself. All 
Ports on a Switch or RC must report the same value for this bit. 
For all other functions, this bit must be Ob. 


Value After Reset: 0x1 
PCIE_CAP_128 CAS CPL_SUPP 


128-bit CAS Completer Supported. Applicable to Functions with 
Memory Space BARs as well as all Root Ports; must be 0b 
otherwise. This bit must be set to 1b if the Function supports this 
optional capability. For more details, see section 6.15 of PCI 
Express Base Specification. 


Value After Reset: 0x0 

PCIE_CAP_64_ATOMIC_CPL_SUPP 

64-bit AtomicOp Completer Supported. Applicable to Functions 
with Memory Space BARs as well as all Root Ports; must be Ob 
otherwise. Includes FetchAdd, Swap, and CAS AtomicOps. This bit 
must be set to 1b if the Function supports this optional capability. 
For more details on additional RC requirements, see section 
6.15.3.1 of PCI Express Base Specification. 


Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


PCIE_CAP_32_ATOMIC_CPL_SUPP 

32-bit AtomicOp Completer Supported. Applicable to Functions 
with Memory Space BARs as well as all Root Ports; must be 0b 
otherwise. Includes FetchAdd, Swap, and CAS AtomicOps. This bit 
must be set to 1b if the Function supports this optional capability. 
For more details on additional RC requirements, see section 
6.15.3.1 of PCI Express Base Specification. 


Value After Reset: 0x0 

PCIE_CAP_ATOMIC_ROUTING_SUPP 

AtomicOp Routing Supported. Applicable only to Switch Upstream 
Ports, Switch Downstream Ports, and Root Ports; must be Ob for 
other Function types. This bit must be set to 1b if the Port 
supports this optional capability. For more details, see section 
6.15 of PCI Express Base Specification. 


Value After Reset: 0x0 

PCIE_CAP_ARI_FORWARD_SUPPORT 

ARI Forwarding Supported. Applicable only to Switch Downstream 
Ports and Root Ports; must be Ob for other Function types. This 
bit must be set to 1b if a Switch Downstream Port or Root Port 
supports this optional capability. For more details, see section 
6.13 of PCI Express Base Specification. 


Value After Reset: Ox1 
PCIE_CAP_CPL_TIMEOUT_DISABLE_SUPPORT 

Completion Timeout Disable Supported. A value of 1b indicates 
support for the Completion Timeout Disable mechanism. The 
Completion Timeout Disable mechanism is required for Endpoints 
that issue Requests on their own behalf and PCI Express to 
PCI/PCI-X Bridges that take ownership of Requests issued on PCI 
Express. 


This mechanism is optional for Root Ports. 


For all other Functions this field is Reserved and the controller 
hardwires this bit to Ob. 


Value After Reset: 0x1 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
PCIE_CAP_CPL_TIMEOUT_RANGE 
Completion Timeout Ranges Supported. This field indicates device 
Function support for the optional Completion Timeout 
programmability mechanism. This mechanism allows system 
software to modify the Completion Timeout value. This field is 
applicable only to Root Ports, Endpoints that issue Requests on 
their own behalf, and PCI Express to PCI/PCI-X Bridges that take 
ownership of Requests issued on PCI Express. For all other 
Functions this field is Reserved and must be hardwired to OOOOb. 
Four time value ranges are defined: 
Range A: 50 us to 10 ms 
Range B: 10 ms to 250 ms 
Range C: 250 ms to4s 
Range D: 4s to 64s 

3-0 0x0 Bits are set according to the list below to show timeout value 

, ranges supported. All encodings other than the defined encodings 

are reserved. It is strongly recommended that the Completion 
Timeout mechanism not expire in less than 10 ms. 
Values: 
0x0 (NOT_SUP): Completion Timeout programming not 
supported, the Function must implement a timeout value in the 
range 50 us to 50 ms. 
0x1 (RANGE_A): Range A 
0x2 (RANGE_B): Range B 
0x3 (RANGE_A_B): Ranges A and B 
0x6 (RANGE_B_C): Ranges B and C 
0x7 (RANGE_A_B_C): Ranges A, B, and C 
Oxe (RANGE_B_C_D): Ranges B, C, and D 
Oxf (RANGE_A_B_C_D): Ranges A, B, C, and D 
Value After Reset: 0x0 


DSP_PCIE CAP DEVICE CONTROL2 DEVICE STATUS2 REG 

Address: Operational Base + offset (0x0028) 

| Bit [Attr|ResetValue|  — ———C‘i scription 
[31:16{RO [0x0000_ reserved CS 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
PCIE_CTRL2_CFG_END2END_TLP_PFX_BLCK 
End-End TLP Prefix Blocking. Controls whether the routing 
function is permitted to forward TLPs containing an End-End TLP 
Prefix. This bit affects TLPs that exit the Switch/Root Complex 
using the associated Port. It does not affect TLPs forwarded 
internally within the Switch/Root Complex. It does not affect TLPs 
that enter through the associated Port, that originate in the 
associated Port or originate in a Root Complex Integrated Device 
integrated with the associated Port. Blocked TLPs are reported by 
the TLP Prefix Blocked Error. 
This bit is hardwired to 1b in Root Ports that support End-End TLP 
Prefixes but do not support forwarding of End-End TLP Prefixes. 
This bit is applicable to Root Ports and Switch Ports where the 
End-End TLP Prefix Supported bit is set. This bit is not applicable 
and is RsvdP in all other cases. 

15 RW |0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: 
DEVICE_CAPABILITIES2_REG.PCIE_CAP2_CFG_END2END_TLP_P 
RFX_SUPPORT ? RW : RO 
Values: 
0x0 (FORWARDING_EN): Forwarding Enabled, Function is 
permitted to send TLPs with End-End TLP Prefixes. 
0x1 (FORWARDING_BL): Forwarding Blocked, Function is not 
permitted to send TLPs with End-End TLP Prefixes. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci ecription 


PCIE_CAP_OBFF_EN 

OBFF Enable. This field enables the OBFF mechanism and selects 

the signaling method. For more details on these encodings, see 

section 6.19 of PCI Express Base Specification. 

This field is required for all Ports that support the OBFF 

Capability. 

For a Multi-Function Device associated with an Upstream Port of a 

Device that implements OBFF, the field in Function 0 is of type 

RW, and only Function 0 controls the Component's behavior. In all 

other Functions of that Device, this field is of type RsvdP. 

Ports that do not implement OBFF are permitted to hardwire this 

field to OOb 

Note: RW for function #0 and RsdvP for all other functions. 
14:13}RW |0x0 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (pf=0 && 

DEVICE_CAPABILITIES2_REG.PCIE_CAP_OBFF_SUPPORT) then 

R/W else R 

Values: 

0x0 (DISABLED): Disabled 

Oxi (EN_USING_MSG_SIG_A): Enabled using Message signaling 

[Variation A] 

0x2 (EN_USING_MSG_SIG_B): Enabled using Message signaling 

[Variation B] 

0x3 (EN_USING_WAKE_SIG): Enabled using WAKE signaling 

Value After Reset: 0x0 

Testable: writeAsRead 


12:11]RO_|OxO_ [reserved 
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| Bit |Attr|ResetValue| Ci ecription 


PCIE_CAP_LTR_EN 

LTR Mechanism Enable. When set to 1b, this bit enables 

Upstream Ports to send LTR messages and Downstream Ports to 

process LTR Messages. 

For a Multi-Function Device associated with an Upstream Port of a 

device that implements LTR, the bit in Function 0 is RW, and only 

Function 0 controls the component's Link behavior. In all other 

Functions of that device, this bit is RsvdP. 

Functions that do not implement the LTR mechanism are 

permitted to hardwire this bit to Ob. 

For Downstream Ports, this bit must be reset to the default value 

if the Port goes to DL_Down status. 

The write value is gated with the PCIE_CAP_LTR_SUPP field of 
10 |RW |0x0 DEVICE_CAPABILITIES2_REG. 

Note: RW for function #0 and RsdvP for all other functions. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (pf=O0 && 

DEVICE _CAPABILITIES2_REG.PCIE_CAP_LTR_SUPP) then R/W 

else R 

Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 

reserved 


9:6 |RO |0x0 [reserved 


PCIE_CAP_ARI_FORWARD_SUPPORT_CS 

ARI Forwarding Enable. When set, the Downstream Port disables 

its traditional Device Number field being 0 enforcement when 

turning a Type 1 Configuration Request into a Type 0 

Configuration Request, permitting access to Extended Functions 

in an ARI Device immediately below the Port. For more details, 
5 0x0 see Section 6.13 of PCI Express Base Specification. 

Note: The access attributes of this field are as follows: 


Wire: No access. 


Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Cescription 
PCIE_CAP_CPL_TIMEOUT_DISABLE 
Completion Timeout Disable. When set, this bit disables the 
Completion Timeout mechanism. This bit is required for all 
Functions that support the Completion Timeout Disable 
Capability. Functions that do not support this optional capability 
are permitted to hardwire this bit to Ob 
Software is permitted to set or clear this bit at any time. When 
4 RW {0x0 set, the Completion Timeout detection mechanism is disabled. If 
there are outstanding Requests when the bit is cleared, it is 
permitted but not required for hardware to apply the completion 
timeout mechanism to the outstanding Requests. If this is done, 
it is permitted to base the start time for each Request on either 
the time this bit was cleared or the time each Request was 
issued. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Céi scription 

PCIE_CAP_CPL_TIMEOUT_VALUE 

Completion Timeout Value. In device Functions that support 

Completion Timeout programmability, this field allows system 

software to modify the Completion Timeout value. This field is 

applicable to Root Ports, Endpoints that issue Requests on their 

own behalf, and PCI Express to PCI/PCI-X Bridges that take 

ownership of Requests issued on PCI Express. For all other 

Functions this field is Reserved and controller hardwires it to 

0O000b. A Function that does not support this optional capability 

must hardwire this field to 0000b and is required to implement a 

timeout value in the range 50 us to 50 ms. Functions that support 

Completion Timeout programmability must support the values 

given below corresponding to the programmability ranges 

indicated in the Completion Timeout Ranges Supported field. All 

encodings other than the defined encodings are reserved. 

It is strongly recommended that the Completion Timeout 

mechanism not expire in less than 10 ms. 

Values available if Range A (50 us to 10 ms) programmability 

range is supported: Values available if Range B (10 ms to 250 

ms) programmability range is supported: Values available if 

Range C (250 ms to 4 s) programmability range is supported: 

Values available if the Range D (4 s to 64 s) programmability 
3:0 0x0 range is supported: 

Software is permitted to change the value in this field at any 

time. For Requests already pending when the Completion Timeout 

Value is changed, hardware is permitted to use either the new or 

the old value for the outstanding Requests, and is permitted to 

base the start time for each Request either on when this value 

was changed or on when each request was issued. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Values: 

0x0 (DEFAULT): Default range: 50 us to 50 ms 

0x1 (_50_TO_100_US): 50 us to 100 us 

Ox2 (_1_TO_10_MS): 1 ms to 10 ms 

0x5 (_16_TO_55_MS): 16 ms to 55 ms 

0x6 (_65_TO_210_MS): 65 ms to 210 ms 

0x9 (_260_TO_900_MS): 260 ms to 900 ms 

Oxa (_1_TO_3_5_S): 1sto3.5s 

Oxd (_4_TO_13_S):4sto13s 

Oxe (_17_TO_64_S): 17 sto 64s 

Value After Reset: 0x0 


DSP _ PCIE CAP LINK CAPABILITIES2 REG 

Address: Operational Base + offset (0x002C) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:9 [RO _|0xo00000__—ifreserved Sd 
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| Bit |Attr| Reset Value | 
PCIE_CAP_CROSS_LINK_SUPPORT 
Crosslink Supported. When set to 1b, this bit indicates that the 
associated Port supports crosslinks (for more details, see section 
4.2.6.3.1 of PCI Express Base Specification). When set to Ob ona 
Port that supports Link speeds of 8.0 GT/s or higher, this bit 
indicates that the associated Port does not support crosslinks. 
When set to Ob on a Port that only supports Link speeds of 2.5 
GT/s or 5.0 GT/s, this bit provides no information regarding the 
Port's level of crosslink support. It is recommended that this bit 
be Set in any Port that supports crosslinks even though doing so 
is only required for Ports that also support operating at 8.0 GT/s 
or higher Link speeds. 


Note: Software should use this bit when referencing fields whose 
definition depends on whether or not the Port supports crosslinks 
(for more details, see section 7.7.3.4 of PCI Express Base 
Specification). 


Multi-Function Devices associated with an Upstream Port must 
report the same value in this field for all Functions. 


Value After Reset: 0x0 
PCIE_CAP_SUPPORT_LINK_SPEED_VECTOR 

Supported Link Speeds Vector. This field indicates the supported 
Link speed(s) of the associated Port. For each bit, a value of 1b 
indicates that the corresponding Link speed is supported; 
otherwise, the Link speed is not supported. For more details, see 


section 8.2.1 of PCI Express Base Specification. Bit definitions 
within this field are: 


Bit O 2.5 GT/s 

Bit 1 5.0 GT/s 

Bit 2 8.0 GT/s 

Bit 3 16.0 GT/s 

Bit 4 32.0 GT/s 

Bits 6:5 RsvdP 

Multi-Function Devices associated with an Upstream Port must 
report the same value in this field for all Functions. 


This field has a default of (PCIE_CAP_MAX_LINK_SPEED == 
0101) ? 0011111 : (PCIE_CAP_MAX_LINK_SPEED == 0100) ? 
0001111 : (PCIE_CAP_MAX_LINK_SPEED == 0011) ? 0000111: 
(PCIE_CAP_MAX_LINK_SPEED == 0010) ? 0000011 : 0000001 
where PCIE_CAP_MAX_LINK_SPEED is a field in the 
LINK_CAPABILITIES_REG register. 


Value After Reset: 0x7 
Testable: writeAsRead 
Reset Mask: 0x0 


Volatile: true 


jo RO _|oxo_sreserved 
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DSP_PCIE CAP LINK CONTROL2 LINK _STATUS2 REG 

Address: Operational Base + offset (0x0030) 

| Bit |Attr|ResetValue| CC‘ eScritiom 

31:22|RO_[0x000.s reserved 
PCIE_CAP_LINK_EQ_ REQ 
Link Equalization Request 8.0 GT/s. This bit is set by hardware to 
request the 8.0 GT/s Link equalization process to be performed 
on the Link. For more details, see sections 4.2.3 and 4.2.6.4.2 of 
PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 


Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_EQ_CPL_P3 

EEqualization 8.0 GT/s Phase 3 Successful. When set to 1b, this 
bit indicates that Phase 3 of the 8.0 GT/s Transmitter Equalization 
procedure has successfully completed. Details of the Transmitter 
Equalization process and when this bit needs to be set to 1b is 
provided in section 4.2.6.4.2 of PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 

Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr|ResetValue| Cé@eecription 


; | 


, | 


PCIE_CAP_EQ_CPL_P2 

Equalization 8.0 GT/s Phase 2 Successful. When set to 1b, this bit 
indicates that Phase 2 of the 8.0 GT/s Transmitter Equalization 
procedure has successfully completed. Details of the Transmitter 
Equalization process and when this bit needs to be set to 1b is 
provided in section 4.2.6.4.2 of PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 


Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_EQ_CPL_P1 

Equalization 8.0 GT/s Phase 1 Successful. When set to 1b, this bit 
indicates that Phase 1 of the 8.0 GT/s Transmitter Equalization 
procedure has successfully completed. Details of the Transmitter 
Equalization process and when this bit needs to be set to 1b is 
provided in section 4.2.6.4.2 of PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 

Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr|ResetValue| Ci eecription 


; | 


PCIE_CAP_EQ_CPL 

Equalization 8.0 GT/s Complete. When set to 1b, this bit indicates 
that the Transmitter Equalization procedure at the 8.0 GT/s data 
rate has completed. Details of the Transmitter Equalization 
process and when this bit needs to be set to 1b is provided in 
section 4.2.6.4.2 of PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 


Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_CURR_DEEMPHASIS 

Current De-emphasis Level. When the Link is operating at 5.0 
GT/s speed, this bit reflects the level of de-emphasis. The value 
in this bit is undefined when the Link is not operating at 5.0 GT/s 
speed. Components that support only the 2.5 GT/s speed are 
permitted to hardwire this bit to Ob. For components that support 
speeds greater than 2.5 GT/s, Multi-Function Devices associated 
with an Upstream Port must report the same value in this field for 
all Functions of the Port. 


In M-PClIe mode this register is always 0x0. In C-PCIe mode, its 
contents are derived by sampling the PIPE. 


Values: 

Oxi (_3_5DB): -3.5 dB 
0x0 (_6DB): -6 dB 
Value After Reset: 0x1 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
PCIE_CAP_COMPLIANCE_PRESET 
Compliance Preset/De-emphasis. 
For 8.0 GT/s and higher Data Rate: This field sets the Transmitter 
Preset in Polling.Compliance state if the entry occurred due to the 
Enter Compliance bit being 1b. The encodings are defined in 
section 4.2.3.2 of PCI Express Base Specification . Results are 
undefined if a reserved preset encoding is used when entering 
Polling.Compliance in this way. 
For 5.0 GT/s Data Rate: This field sets the de-emphasis level in 
Polling.Compliance state if the entry occurred due to the Enter 
Compliance bit being 1b. 
When the Link is operating at 2.5 GT/s, the setting of this field 
has no effect. Components that support only 2.5 GT/s speed are 
permitted to hardwire this field to OOOOb. 
For a Multi-Function Device associated with an Upstream Port, the 
field in Function 0 is of type RWS, and only Function 0 controls 
the component's Link behavior. In all other Functions of that 
device, this field is of type RsvadP. 

15:12)/RW |0x0 This field is intended for debug and compliance testing purposes. 
System firmware and software is allowed to modify this field only 
during debug or compliance testing. In all other cases, the 
system must ensure that this field is set to the default value. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
Oxi (_3_5_DB): -3.5 dB (for 5.0 GT/s Data Rate) 
0x0 (_6_DB): -6 dB (for 5.0 GT/s Data Rate) 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CCéi scription 
PCIE_CAP_COMPLIANCE_SOS 
Compliance SOS. When set to 1b, the LTSSM is required to send 
SKP Ordered Sets between sequences when sending the 
Compliance Pattern or Modified Compliance Pattern. 
For a Multi-Function Device associated with an Upstream Port, the 
bit in Function 0 is of type RWS, and only Function 0 controls the 
component's Link behavior. In all other Functions of that device, 
this bit is of type RsvdP. 
This bit is applicable when the Link is operating at 2.5 GT/s or 5.0 
GT/s data rates only. 

11 RW /0x0O For components that support only the 2.5 GT/s speed, the 
controller hardwires this bit to Ob. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PCIE_CAP_ENTER_MODIFIED_COMPLIANCE 

Enter Modified Compliance. When this bit is set to 1b, the device 
transmits Modified Compliance Pattern if the LTSSM enters 
Polling.Compliance substate. Components that support only the 
2.5 GT/s speed are permitted to hardwire this bit to Ob. 

For a Multi-Function Device associated with an Upstream Port, the 
bit in Function 0 is of type RWS, and only Function 0 controls the 
component's Link behavior. In all other Functions of that device, 
this bit is of type RsvdP. 

10 RW {0x0 This bit is intended for debug, compliance testing purposes only. 
System firmware and software is allowed to modify this bit only 
during debug or compliance testing. In all other cases, the 
system must ensure that this bit is set to the default value. 
Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W (sticky) 

Note: This register field is sticky. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po CC‘éiescription 
PCIE_CAP_TX_MARGIN 
Transmit Margin, This field controls the value of the non- 
deemphasized voltage level at the Transmitter pins. This field is 
reset to 000b on entry to the LTSSM Polling.Configuration 
substate (see Chapter 4 of PCI Express Base Specification for 
details of how the Transmitter voltage level is determined in 
various states). 
001b-111b: As defined in Section 8.3.4 not all encodings are 
required to be implemented. 
For a Multi-Function Device associated with an Upstream Port, the 
field in Function 0 is of type RWS, and only Function 0 controls 
the component's Link behavior. In all other Functions of that 
device, this field is of type RsvdP. 
For components that support only the 2.5 GT/s speed, the 

9:7. IRW |oxo controller hardwires this bit to OOOb. 
This field is intended for debug, compliance testing purposes only. 
System firmware and software is allowed to modify this field only 
during debug or compliance testing. In all other cases, the 
system must ensure that this field is set to the default value. 
Note: This register field is sticky. 
Values: 
0x0 (NORMAL_RANGE): Normal operating range 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


PCIE_CAP_SEL_DEEMPHASIS 

Selectable De-emphasis. When the Link is operating at 5.0 GT/s 
speed, this bit is used to control the transmit de-emphasis of the 
link in specific situations. For more details, see section 4.2.6 of 
PCI Express Base Specification. When the Link is not operating at 
5.0 GT/s speed, the setting of this bit has no effect. Components 
that support only the 2.5 GT/s speed are permitted to hardwire 
this bit to Ob. 


This bit is not applicable and Reserved for Endpoints, PCI Express 
to PCI/PCI-X bridges, and Upstream Ports of Switches. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 


Values: 


Oxi (_3_5_DB): -3.5 dB 
0x0 (_6_DB): -6 dB 
Value After Reset: 0x0 


Testable: unconstrained 

PCIE_CAP_HW_AUTO_SPEED_DISABLE 

Hardware Autonomous Speed Disable. When set, this bit disables 
hardware from changing the Link speed for device-specific 
reasons other than attempting to correct unreliable Link operation 
by reducing Link speed. Initial transition to the highest supported 
common link speed is not blocked by this bit. 


For a Multi-Function Device associated with an Upstream Port, the 
bit in Function 0 is of type RWS, and only Function 0 controls the 
component's Link behavior. In all other Functions of that device, 
this bit is of type RsvdP. 


Functions that do not implement the associated mechanism are 
permitted to hardwire this bit to Ob. 


Note: The access attributes of this field are as follows: 
Wire: No access. 


Dbi: R/W (sticky) 
Note: This register field is sticky. 


Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
PCIE_CAP_ENTER_COMPLIANCE 
Enter Compliance. Software is permitted to force a Link to enter 
Compliance mode (at the speed indicated in the Target Link 
Speed field and the de-emphasis/preset level indicated by the 
Compliance Preset/De-emphasis field) by setting this bit to 1b in 
both components on a Link and then initiating a hot reset on the 
Link. 
Default value of this bit following Fundamental Reset is Ob. 
For a Multi-Function Device associated with an Upstream Port, the 
bit in Function 0 is of type RWS, and only Function 0 controls the 
component's Link behavior. In all other Functions of that device, 
this bit is of type RsvdP. 
Components that support only the 2.5 GT/s speed are permitted 
to hardwire this bit to Ob. 

4 RW |0x0 
This bit is intended for debug, compliance testing purposes only. 
System firmware and software is allowed to modify this bit only 
during debug or compliance testing. In all other cases, the 
system must ensure that this bit is set to the default value. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 

PCIE_CAP_TARGET_LINK_SPEED 

Target Link Speed. For Downstream Ports, this field sets an upper 

limit on Link operational speed by restricting the values 

advertised by the Upstream component in its training sequences. 

The encoded value specifies a bit location in the Supported Link 

Speeds Vector (in the Link Capabilities 2 register) that 

corresponds to the desired target Link speed. All encodings other 

than the defined encodings are reserved. 

If a value is written to this field that does not correspond to a 

supported speed (as indicated by the Supported Link Speeds 

Vector), the result is undefined. 

If either of the Enter Compliance or Enter Modified Compliance 

bits are implemented, then this field must also be implemented. 

The default value of this field is the highest Link speed supported 

by the component (as reported in the Max Link Speed field of the 

Link Capabilities register) unless the corresponding platform/form 

factor requires a different default value. 

For both Upstream and Downstream Ports, this field is used to set 

the target compliance mode speed when software is using the 

Enter Compliance bit to force a Link into compliance mode. 

For Upstream Ports, if the Enter Compliance bit is Clear, this field 

is permitted to have no effect. 

For a Multi-Function Device associated with an Upstream Port, the 

field in Function 0 is of type RWS, and only Function 0 controls 

the component's Link behavior. In all other Functions of that 

device, this field is of type RsvadP. 

Components that support only the 2.5 GT/s speed are permitted 
3:0 RW |0x3 to hardwire this field to OOOOb. 

In M-PCle mode, the contents of this field are derived from other 

registers. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W (sticky) 

Note: This register field is sticky. 

Values: 

0x1 (SUP_LINK_SPEED_VECTOR_BIT_0): Supported Link Speeds 

Vector field bit 0 

0x2 (SUP_LINK_SPEED_VECTOR_BIT_1): Supported Link Speeds 

Vector field bit 1 

0x3 (SUP_LINK_SPEED_VECTOR_BIT_2): Supported Link Speeds 

Vector field bit 2 

0x4 (SUP_LINK_SPEED_VECTOR_BIT_3): Supported Link Speeds 

Vector field bit 3 

0x5 (SUP_LINK_SPEED_VECTOR_BIT_4): Supported Link Speeds 

Vector field bit 4 

0x6 (SUP_LINK_SPEED_VECTOR_BIT_5): Supported Link Speeds 

Vector field bit 5 

0x7 (SUP_LINK_SPEED_VECTOR_BIT_6): Supported Link Speeds 

Vector field bit 6 

Value After Reset: 0x3 

Testable: unconstrained 
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11.4.3.9 DSP_PCIE_MSIX Registers Summary 


state oe oe tae | Beton 
Value P 

DSP PCIE MSIX CAP ID MSI-X Capability ID, Next Pointer, 

_NEXT_CTRL_REG iota w_ Joxoo3roo1 Control Registers 


DSP PCIE MSIX TABLE MSI-X Table Offset and BIR 
OFFSET REG 0x0004 ww. |oxo0020004 Register 
DSP PCIE MSIX PBA OF MSI-X PBA Offset and BIR 
FSET REG 0x0008 ww Joxoo02s004 Re aicte 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.3.10 DSP_PCIE_MSIX Detail Registers Description 
DSP PCIE MSIX CAP ID NEXT CTRL REG 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value Description 


PCI_MSIX_ENABLE 

MSI-X Enable. If Set and the MSI Enable bit in the MSI Message 

Control Register for MSI is Clear, the Function is permitted to use 

MSI-X to request service and is prohibited from using INTx 

interrupts (if implemented). System configuration software Sets 
31 RW 0x0 this bit to enable MSI-X. A device driver is prohibited from writing 

this bit to mask a Function's service request. If Clear, the 

Function is prohibited from using MSI-X to request service. 

Value After Reset: 0x0 


PCI_MSIX_FUNCTION_MASK 

Function Mask. If Set, all of the vectors associated with the 

Function are masked, regardless of their per-vector Mask bit 

values. If Clear, each vector's Mask bit determines whether the 

vector is masked or not. Setting or Clearing the MSI-X Function 

Mask bit has no effect on the value of the per-vector Mask bits. 
30 RW {0x0 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 


29:27/RO_|Ox0_ [reserved 
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| Bit |Attr| Reset Value, 


Po C—“‘CC(é@DeSecription 

PCI_MSIX_TABLE_SIZE 

MSI-X Table Size. System software reads this field to determine 

the MSI-X Table Size N, which is encoded as N-1. For example, a 

returned value of 000 0000 0011b indicates a table size of 4. 

SRIOV Note: All VFs in a single PF have the same value for "MSI- 

X Table Size" (PCI_MSIX_TABLE_SIZE field in 

SHADOW_PCI_MSIX_CAP_ID_NEXT_CTRL_REG). To write this 

common value, you must perform a DBI_CS2 write (that is, 

assert the dbi_cs2 input, or the CS2 address bit for the AXI 

bridge) while accessing the PCI_MSIX_TABLE_SIZE field in the PF 

26:16)RW |0x03f PCI_MSIX_CAP_ID_NEXT_CTRL_REG register. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: Ox7f 

Testable: unconstrained 


PCI_MSIX_CAP_NEXT_OFFSET 
MSI-X Next Capability Pointer. This field contains the offset to the 
next PCI Capability structure or 00h if no other items exist in the 
linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
BOS) RMY x0 Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


PCI_MSIX_CAP_ID 
MSI-X Capability ID. This field indicates the MSI-X Capability 
7:0 Oxi structure. This field must return a Capability ID of 11h indicating 
. . that this is an MSI-X Capability structure. 
Value After Reset: 0x11 


DSP_PCIE MSIX TABLE OFFSET REG 
Address: Operational Base + offset (0x0004) 
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| Bit |Attr| Reset Value, 


Po CC—“‘CCC‘é@Secription 

PCI_MSIX_TABLE_OFFSET 

MSI-X Table Offset. Used as an offset from the address contained 

by one of the Function's Base Address Registers to point to the 

base of the MSI-X Table. The lower 3 Table BIR bits are masked 

off (set to zero) by software to form a 32-bit QWORD-aligned 

offset. 

SRIOV Note: All VFs in a single PF have the same value for "MSI- 

X Table Offset" (PCI_MSIX_TABLE_OFFSET field in 

SHADOW_MSIX_TABLE_OFFSET_REG). To write this common 

value, you must perform a DBI_CS2 write (that is, assert the 

dbi_cs2 input, or the CS2 address bit for the AXI bridge) while 

31:3 |RW |0x00004000 |accessing the PCI_MSIX_TABLE_OFFSET field in the PF 

MSIX_TABLE_OFFSET_REG register. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: 0x4000 

Testable: unconstrained 
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| Bit |Attr|ResetValue| ss Ci@eescription 


PCI_MSIX_BIR 
MSI-X Table BAR Indicator Register Field. This field indicates 
which one of a Function's Base Address Registers , located 
beginning at 10h in Configuration Space, or entry in the 
Enhanced Allocation capability with a matching BEI , is used to 
map the Function's MSI-X Table into Memory Space. All encodings 
other than the defined encodings are reserved. For a 64-bit Base 
Address Register , the Table BIR indicates the lower DWORD. For 
Functions with Type 1 Configuration Space headers, BIR values 2 
through 5 are also Reserved. 
SRIOV Note: All VFs in a single PF have the same value for "MSI- 
X Table BAR Indicator Register" (PCI_MSIX_BIR field in 
SHADOW_MSIX_TABLE_OFFSET_REG). To write this common 
value, you must perform a DBI_CS2 write (that is, assert the 
dbi_cs2 input, or the CS2 address bit for the AXI bridge) while 
accessing the PCI_MSIX_BIR field in the PF 
MSIX_TABLE_OFFSET_REG register. 

2:0 |RW {0x4 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (BAR_10): Base Address Register 10h 
0x1 (BAR_14): Base Address Register 14h 
Ox2 (BAR_18): Base Address Register 18h 
0x3 (BAR_1C): Base Address Register 1Ch 
0x4 (BAR_20): Base Address Register 20h 
0x5 (BAR_24): Base Address Register 24h 
Value After Reset: 0x4 
Testable: unconstrained 


DSP PCIE MSIX PBA OFFSET REG 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CSCC‘*éeSecription 

PCI_MSIX_PBA_OFFSET 

MSI-X PBA Offset. Used as an offset from the address contained 

by one of the Function's Base Address Registers to point to the 

base of the MSI-X PBA. The lower 3 PBA BIR bits are masked off 

(set to zero) by software to form a 32-bit QWORD-aligned offset. 

SRIOV Note: All VFs in a single PF have the same value for "MSI- 

X PBA Offset" (PCI_MSIX_PBA_OFFSET field in 

SHADOW_MSIX_PBA_OFFSET_REG). To write this common value, 

you must perform a DBI_CS2 write (that is, assert the dbi_cs2 

input, or the CS2 address bit for the AXI bridge) while accessing 
31:3 IRW |/oxo0005000 |the PCI_MSIX_PBA_OFFSET field in the PF 

MSIX_PBA_OFFSET_REG register. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: 0x5000 

Testable: unconstrained 


PCI_MSIX_PBA_BIR 

MSI-X PBA BIR. This field indicates which one of a Function's 

Base Address Registers , located beginning at 10h in 

Configuration Space, or entry in the Enhanced Allocation 

capability with a matching BEI, is used to map the Function's 

MSI-X PBA into Memory Space. The PBA BIR value definitions are 

identical to those for the Table BIR . 

SRIOV Note: All VFs in a single PF have the same value for "MSI- 

X PBA BIR" (PCI_MSIX_PBA_BIR field in 

SHADOW_MSIX_PBA_OFFSET_REG). To write this common value, 

you must perform a DBI_CS2 write (that is, assert the dbi_cs2 
2:0 IRW |0x4 input, or the CS2 address bit for the AXI bridge) while accessing 

the PCI_MSIX_PBA_BIR field in the PF MSIX_PBA_OFFSET_REG 

register. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: 0x4 

Testable: unconstrained 


11.4.3.11 _DSP_PCIE_ AER Registers Summary 


Reoce Description 
Value P 


DSP_PCIE AER EXT CAP Advanced Error Reporting 
HDR_OFF cae irks w_ fox14s20001 Extended Capability Header 
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nme | omet ie] SE | owseton 
w 


DSP PCIE AER ADV _ERR Advanced Error Capabilities and 
CAP_CTRL_OFF Ore x000000A0 |-ontrol Register 
aa gedaan 0x00000000 |Header Log Register 0 


Fic ae 0x0020 w_ |oxo0000000 Header Log Register 1 


oc 
Bee PCIE AER TLP-PREF!ox0038 fw |oxo0000000 {rip Prefix Log Register 1 


DSP PCIE AER _TLP PREF 
IX LOG 2 OFF 0x003C 0x00000000 |TLP Prefix Log Register 2 
DSP PCIE AER TLP PREF 
IX LOG 3 OFF 0x0040 0x00000000 |TLP Prefix Log Register 3 
DSP PCIE AER _TLP PREF 
IX LOG 4 OFF 0x0044 0x00000000 |TLP Prefix Log Register 4 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.3.12 DSP_PCIE_AER Detail Registers Description 

DSP PCIE AER EXT CAP HDR OFF 

Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| —Ci@eescription 


NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Capability structure or 000h if no other items exist in 
the linked list of Capabilities. For Extended Capabilities 
implemented in Configuration Space, this offset is relative to the 
beginning of PCI-compatible Configuration Space and thus must 
always be either 000h (for terminating list of Capabilities) or 
greater than OFFh. 

31:20)/RW |0x148 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x148 
Testable: unconstrained 


CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. This 
field must be 2h if the End-End TLP Prefix Supported bit is set 
and must be 1h or 2h otherwise. 
Note: The access attributes of this field are as follows: 
19:16;/RW |Ox2 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x2 
Testable: unconstrained 
CAP_ID 
AER Extended Capability ID. This field is a PCI-SIG defined ID 
number that indicates the nature and format of the Extended 
Capability. The Extended Capability ID for the Advanced Error 
Reporting Capability is OOO1Lh. 
Note: The access attributes of this field are as follows: 
15:0 |RW |0x0001 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


DSP_PCIE AER _UNCORR ERR STATUS OFF 
Address: Operational Base + offset (0Ox0004 
31:24[RO [0x00 ——sireserved eC —“‘“(‘“‘“(‘(“(CS*S*S™*™*™*™C™C™C~S™Y 
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| Bit |Attr| Reset Value, 


TLP_PRFX_BLOCKED_ERR_STATUS 

TLP Prefix Blocked Error Status. Status bit for TLP Prefix Blocked 
Note: Not supported. 

Note: This register field is sticky. 

Value After Reset: 0x0 

INTERNAL_ERR_STATUS 

Unsupported Request Error Status. This field represents status of 
Unsupported Request Error. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 


Volatile: true 


UNSUPPORTED_REQ_ERR_STATUS 


Unsupported Request Error Status. This field represents status of 
Unsupported Request Error. 


Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

ECRC_ERR_STATUS 

ECRC Error Status. This field represents status of ECRC Error. 
Note:If CX_ECRC_ENABLE=0 the register field always reads 0. 
Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr| Reset Value 
MALF_TLP_ERR_STATUS 
Malformed TLP Status. This field represents status of Malformed 
TLP. 


Note: This register field is sticky. 
Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 


Volatile: true 
REC_OVERFLOW_ERR_STATUS 


Receiver Overflow Status. Status bit for Receiver Overflow. 
Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 


Volatile: true 
UNEXP_CMPLT_ERR_STATUS 


Unexpected Completion Status. Status bit for Unexpected 
Completion. 


Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

CMPLT_ABORT_ERR_STATUS 

Completer Abort Status. Status bit for Completer Abort. 
Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr| Reset Value 
CMPLT_TIMEOUT_ERR_STATUS 
Completion Timeout Status. Status for Completion Timeout. 


Note: This register field is sticky. 
Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
FC_PROTOCOL_ERR_STATUS 


Flow Control Protocol Error Status. Status bit for Flow Control 
Protocol Error. 


Note: This register field is sticky. 
Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 


POIS_TLP_ERR_STATUS 
Poisoned TLP Status. Status bit for Poisoned TLP. 


Note: This register field is sticky. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 


41:6 [RO |OxOO ——ifreserved 


SURPRISE_DOWN_ERR_STATUS 
Surprise Down Error Status (Optional). Status bit for Surprise 
Down Error. 
Note: This register field is sticky. 
Wi ; 

5 C 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CO(OéOScription 
DL_PROTOCOL_ERR_STATUS 
Data Link Protocol Error Status. Status bit for Data Link Protocol 
Error. 
Note: This register field is sticky. 
Wi1 ‘ 

4 C 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


3:0 |RO |oxo_ reserved 


DSP _ PCIE AER UNCORR ERR MASK OFF 
Address: Operational Base + offset (0x0008 


| Bit |Attr|ResetValue|  —— “s—“‘;‘“S:*Céi eScription =— (“Cd 
31:26[RO [0x00 ———sireserved ee —i—‘“‘“‘“‘“‘“‘S*SSSCSC*s 
TLP_PRFX_BLOCKED_ERR_MASK 
TLP Prefix Blocked Error Mask. Mask bit for TLP Prefix Blocked 
Error. 


Note: Not supported. 
Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 


Value After Reset: 0x0 
ATOMIC_EGRESS_BLOCKED_ERR_MASK 

AtomicOp Egress Block Mask (Optional). Mask bit for AtomicOp 
Egress Block Error. 


Note: This register field is sticky. 


Bae After Reset: 0x0 


23 |RO_|oxo reserved 


INTERNAL_ERR_MASK 
Uncorrectable Internal Error Mask (Optional). Mask bit for 
Uncorrectable Internal Error. 
RW |Ox1 
Note: This register field is sticky. 
[= hae After Reset: Oxi 


21 |RO |oxo reserved 
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ResetValue] Ci eescription 


UNSUPPORTED_REQ_ERR_MASK 
Unsupported Request Error Mask. Mask bit for Unsupported 
Request Error. 


Note: This register field is sticky. 


Value After Reset: 0x0 
ECRC_ERR_MASK 
ECRC Error Mask (Optional). Mask bit for ECRC Error. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 


Value After Reset: 0x0 
MALF_TLP_ERR_MASK 
Malformed TLP Mask. Mask bit for Malformed TLP. 


Note: This register field is sticky. 


Value After Reset: 0x0 

REC_OVERFLOW_ERR_MASK 

Receiver Overflow Mask (Optional). This field represents Receiver 
Overflow Mask. 


Note: This register field is sticky. 


Value After Reset: 0x0 

UNEXP_CMPLT_ERR_MASK 

Unexpected Completion Mask. Mask bit for Unexpected 
Completion Error. 


Note: This register field is sticky. 


Value After Reset: 0x0 

CMPLT_ABORT_ERR_MASK 

Completer Abort Error Mask (Optional). Mask bit for Completer 
Abort Error. 


Note: This register field is sticky. 

Value After Reset: 0x0 

CMPLT_TIMEOUT_ERR_MASK 

Completion Timeout Error Mask. Mask bit for Completion Timeout 


Error. 


Note: This register field is sticky. 


Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Pp t—“‘CO;OCOUOScription 
FC_PROTOCOL_ERR_MASK 
Flow Control Protocol Error Mask. Mask bit for Flow Control 
Protocol Error. 
13 RW |0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
POIS TLP_ERR_ MASK 
Poisoned TLP Error Mask. Mask bit for Poisoned TLP Error. 
- RW Ox8 Note: This register field is sticky. 
Value After Reset: 0x0 


(11:6 |RO [0x00 |reserved 
SURPRISE_DOWN_ERR_MASK 
Surprise Down Error Mask. Mask bit for Surprise Down Error. 


Note: The access attributes of this field are as follows: 


Wire: No access. 


_CAP ? RW : RO 
Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 

DL_PROTOCOL_ERR_MASK 

Data Link Protocol Error Mask. This field informs whether Data 
Link Protocol Error is masked or not. 


Note: This register field is sticky. 


Value After Reset: 0x0 


3:0 |RO |Oxo_ reserved 


DSP _ PCIE AER UNCORR ERR SEV OFF 
Address: Operational Base + offset (OxO000C 
| Bit |Attr[ResetValue|  ———s—“‘;C™C*éi scription — 
31:26[RO [0x00 ——sireserved — — —“‘“(“‘“(“(CS*S*S*™*™*™C™C™C™C™C™C~*@CYS 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CO™OOWOScription 
TLP_PRFX_BLOCKED_ERR_SEVERITY 
TLP Prefix Blocked Error Severity (Optional). Severity bit for TLP 
Prefix Blocked Error. 
Note: Not supported. 
25 RW {0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 


ATOMIC_EGRESS_BLOCKED_ERR_SEVERITY 

24 Rw lox0 AtomicOp Egress Blocked Severity (Optional). For a description of 
this standard PCIe register field, see the PCI Express 
Specification. 


23 |RO_|Oxo_ si reserved 


INTERNAL_ERR_SEVERITY 
Uncorrectable Internal Error Severity (Optional). Severity bit for 
Uncorrectable Internal Error. 
RW |0x1 
Note: This register field is sticky. 
a After Reset: 0x1 


21 [RO [oxo.—sédreserved = C—“‘“(;‘;“(;“SSNSCOCOC#C#C#C#C#C#:C(‘(SCCOC”d 


UNSUPPORTED_REQ_ERR_SEVERITY 
Unsupported Request Error Severity. Severity bit for Unsupported 
Request Error. 

20 RW /0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
ECRC_ERR_SEVERITY 
ECRC Error Severity (Optional). Severity bit for ECRC Error. 
Note: The access attributes of this field are as follows: 

1 RW 

P ost Wire: No access. 

Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 


MALF_TLP_ERR_SEVERITY 

Malformed TLP Severity. Severity bit for Malformed TLP. 
Ae es Note: This register field is sticky. 

Value After Reset: Ox1 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1384 


RK3588 TRM-Part2 


REC_OVERFLOW_ERR_SEVERITY 
Receiver Overflow Error Severity (Optional). Severity bit for 
Receiver Overflow Error. 


Note: This register field is sticky. 


Value After Reset: 0x1 

UNEXP_CMPLT_ERR_SEVERITY 

Unexpected Completion Error Severity. Severity bit for 
Unexpected Completion Error. 


0x0 
— Note: This register field is sticky. 
Value After Reset: 0x0 
CMPLT_ABORT_ERR_SEVERITY 
Completer Abort Error Severity (Optional). Severity bit for 
Completer Abort Error. 
0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
CMPLT_TIMEOUT_ERR_SEVERITY 
Completion Timeout Error Severity. Severity bit for Completion 
Timeout Error. 
0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
FC_PROTOCOL_ERR_SEVERITY 
Flow Control Protocol Error Severity (Optional). Severity bit for 
Flow Control Protocol Error. 
Oxi 
Note: This register field is sticky. 


Value After Reset: 0x1 
POIS TLP_ERR_ SEVERITY 


Poisoned TLP Severity. Severity bit for Poisoned TLP. 
Note: This register field is sticky. 


Value After Reset: 0x0 


| Bit_|Attr| 
11:6 |RO_| 
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Pp t—“‘COOUOScription 
SURPRISE_DOWN_ERR_SVRITY 
Surprise Down Error Severity (Optional). Severity bit for Surprise 
Down Error. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
5 RW |Ox1 Dbi: 
LINK_CAPABILITIES_ REG.PCIE_CAP_SURPRISE DOWN_ERR_REP 
_CAP ? RW: RO 
Note: This register field is sticky. 
Value After Reset: Ox1 
Testable: writeAsRead 


DL_PROTOCOL_ERR_SEVERITY 
Data Link Protocol Error Severity. Severity bit for Data Link 
Protocol Error. 
4 RW |0x1 
Note: This register field is sticky. 
Value After Reset: Ox1 
reserved 


3:0 |RO 0x0 __—[reserved 


DSP PCIE AER CORR ERR STATUS OFF 

Address: Operational Base + offset (0x0010 

| Bit |Attr[ResetValue| ——Ci@eescription = 

[31:16[RO_|0x0000_ reserved 
HEADER_LOG_OVERFLOW_STATUS 
Header Log Overflow Error Status (Optional). This field provides 
status of Header Log Overflow Error. 


Note: This register field is sticky. 
Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
CORRECTED_INT_ERR_STATUS 


Corrected Internal Error Status (Optional). This field provides 
status of Corrected Internal Error. 


Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit [Attr| Reset Value 
ADVISORY_NON_FATAL_ERR_STATUS 
Advisory Non-Fatal Error Status. Status bit for Advisory Non-Fatal 
Error. 


Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

RPL_TIMER_TIMEOUT_STATUS 

Replay Timer Timeout Status. Status bit for Replay Timer 
Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


REPLAY_NO ROLEOVER_STATUS 

REPLAY _NUM Rollover Status. Status bit for REPLAY _NUM 
Rollover. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


BAD_DLLP_STATUS 
Bad DLLP Status. Status bit for Bad DLLP. 


Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr|ResetValue| Ci eecription 


BAD_TLP_STATUS 
Bad TLP Status. Status bit for Bad TLP. 
Note: This register field is sticky. 
- Ox0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


5:1 |RO |0x0O [reserved 


RX_ERR_STATUS 
Receiver Error Status (Optional). This field provides status of 
Receiver Error. 
Note: This register field is sticky. 
W1 
C 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP _ PCIE AER CORR ERR MASK OFF 
Address: Operational Base + offset (0x0014 

| Bit |Attr[ResetValue| ss ——“(;i‘“C;C™CSCCéi scription 
[31:16[RO |Ox0000_—sireserved eC —“‘“(‘(‘“‘“(“(“(#;S“S*“(‘(‘(:;(SCidC 


HEADER_LOG_OVERFLOW_MASK 
Header Log Overflow Error Mask (Optional). Masking bit for 
Header Log Overflow Error. 
RW |0x1 
Note: This register field is sticky. 
Value After Reset: Ox1 


CORRECTED_INT_ERR_MASK 
Corrected Internal Error Mask (Optional). Masking bit for 
Corrected Internal Error Mask. 
14 RW |0x1 
Note: This register field is sticky. 
Value After Reset: Ox1 
ADVISORY_NON_FATAL_ERR_MASK 
Advisory Non-Fatal Error Mask. Masking bit for Advisory Non-Fatal 
Error. 
13 RW /0x1 
Note: This register field is sticky. 
Value After Reset: Ox1 
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| Bit |Attr| Reset Value, 


RPL_TIMER STINT OUT ios: + MASK 
Replay Timer Timeout Mask. Masking bit for Replay Timer 
Timeout. 

RW {0x0 
Note: This register field is sticky. 
= After Reset: 0x0 


41:9 [RO |OxO_ si reserved 


REPLAY_NO_ROLEOVER_MASK 
REPLAY_NUM Rollover Mask. Masking bit for REPLAY_NUM 
Rollover. 
RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 


BAD_DLLP_MASK 

ad DLLP Mask. Masking bit for Bad DLLP. 
Z BW 0x0 Note: This register field is sticky. 

Value After Reset: 0x0 

BAD_TLP_MASK 

Bad TLP Mask. Masking bit for Bad TLP. 

RYE |oxe Note: This register field is sticky. 
Value After Reset: 0x0 


5:1 |RO |ox0O [reserved 


RX_ERR_MASK 

Receiver Error Mask (Optional). Masking bit for Receiver Error. 
Oe Note: This register field is sticky. 

Value After Reset: 0x0 


DSP_PCIE AER _ADV_ERR CAP CTRL OFF 

Address: Operational Base + offset (0x0018 

| Bit |Attr|ResetValue|  —— s—“‘;‘SW:Cé eScription =— “Cd 
[31:13|RO [0x00000___—ifreserved ———“(‘“C:;S*SC™*™*™*™~™~™~C™C™CS 


CTO_PRFX_HDR_LOG_CAP 
TLP Prefix Log Present. If Set, this bit indicates that the Function 
12 rw loxo records the prefix/header of Request TLPs that experience a 
x Completion Timeout error. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


TLP_PRFX_LOG_PRESENT 

Completion Timeout Prefix/Header Log Capable. If Set and the 
First Error Pointer is valid, indicates that the TLP Prefix Log 
register contains valid information. If Clear or if First Error Pointer 
is invalid, the TLP Prefix Log register is undefined. Default value 
of this bit is 0. This bit is RsvdP if the End-End TLP Prefix 
Supported bit is Clear. 


Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

MULTIPLE_HEADER_EN 

Multiple Header Recording Enable. When Set, this bit enables the 
Function to record more than one error header. Functions that do 
not implement the associated mechanism are permitted to 
hardwire this bit to Ob. Default value of this bit is Ob. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R (sticky) 
Note: This register field is sticky. 


Value After Reset: 0x0 

MULTIPLE_HEADER_CAP 

Multiple Header Recording Capable. If Set, this bit indicates that 
the Function is capable of recording more than one error header. 


Note: This register field is sticky. 


Value After Reset: 0x0 

ECRC_CHECK_EN 

ECRC Check Enable. When Set, ECRC checking is enabled. 
Functions that do not implement the associated mechanism are 
permitted to hardwire this bit to Ob. Default value of this bit is 
Ob. 


Note: This register field is sticky. 

Value After Reset: 0x0 

ECRC_CHECK_CAP 

ECRC Check Capable. If Set, this bit indicates that the Function is 
capable of checking ECRC. 

Note: This register field is sticky. 


Value After Reset: 0x1 
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| Bit [Attr|ResetValue| C(@Deescription 
ECRC_GEN_EN 
ECRC Generation Enable. When Set, ECRC generation is enabled. 
Functions that do not implement the associated mechanism are 
permitted to hardwire this bit to Ob. Default value of this bit is 
Ob. 


Note: This register field is sticky. 


Value After Reset: 0x0 

ECRC_GEN_CAP 

ECRC Generation Capable. If Set, this bit indicates that the 
Function is capable of generating ECRC. 


Note: This register field is sticky. 

Value After Reset: 0x1 

FIRST_ERR_POINTER 

First Error Pointer. The First Error Pointer is a field that identifies 
the bit position of the first error reported in the Uncorrectable 
Error Status register. 

Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


DSP PCIE AER HDR LOG O OFF 
Address: Operational Base + offset (0x001C 


| Bit_|Attr| Reset Value 


FIRST_DWORD_FOURTH_BYTE 
Byte 3 of Header log register of First 32-bit Data Word. This field 
represents fourth byte of First DW of Header. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po CC—“‘CCC(*éieScription 
FIRST_DWORD_THIRD_BYTE 
Byte 2 of Header log register of First 32-bit Data Word. This field 
represents third byte of First DW of Header. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FIRST_DWORD_SECOND_BYTE 
Byte 1 of Header log register of First 32-bit Data Word. This field 
represents second byte of First DW of Header. 
Note: This register field is sticky. 
15:8 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FIRST_DWORD_FIRST_BYTE 
Byte O of Header log register of First 32-bit Data Word. This field 
represents first byte of First DW of Header. 
Note: This register field is sticky. 
7:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE AER HDR LOG 1 OFF 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value 


SECOND_DWORD_FOURTH_BYTE 
Byte 3 of Header log register of Second 32-bit Data Word. This 
field represents fourth byte of Second DW of Header. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po Céiescription 
SECOND_DWORD_THIRD_BYTE 
Byte 2 of Header log register of Second 32-bit Data Word. This 
field represents third byte of Second DW of Header. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


SECOND_DWORD_SECOND_ BYTE 
Byte 1 of Header log register of Second 32-bit Data Word. This 
field represents second byte of Second DW of Header. 
Note: This register field is sticky. 
15:8 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 
SECOND_DWORD_FIRST_BYTE 
Byte O of Header log register of Second 32-bit Data Word. This 
field represents first byte of Second DW of Header. 
Note: This register field is sticky. 
7:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE AER HDR LOG 2 OFF 
Address: Operational Base + offset (0x0024) 


| Bit _|Attr| Reset Value 


THIRD_DWORD_FOURTH_BYTE 
Byte 3 of Header log register of Third 32-bit Data Word. This field 
represents fourth byte of Third DW of Header. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Pp CC‘éiScription 
THIRD_DWORD_THIRD_BYTE 
Byte 2 of Header log register of Third 32-bit Data Word. This field 
represents third byte of Third DW of Header. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


THIRD_DWORD_SECOND_ BYTE 
Byte 1 of Header log register of Third 32-bit Data Word. This field 
represents second byte of Third DW of Header. 
Note: This register field is sticky. 
15:8 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
THIRD_DWORD_FIRST_BYTE 
Byte O of Header log register of Third 32-bit Data Word. This field 
represents first byte of Third DW of Header. 
Note: This register field is sticky. 
7:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE AER HDR LOG 3 OFF 
Address: Operational Base + offset (0x0028) 


| Bit _|Attr| Reset Value 


FOURTH_DWORD_FOURTH_BYTE 
Byte 3 of Header log register of Fourth 32-bit Data Word. This 
field represents fourth byte of Fourth DW of Header. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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PoCéi scription 
FOURTH_DWORD_THIRD_BYTE 
Byte 2 of Header log register of Fourth 32-bit Data Word. This 
field represents third byte of Fourth DW of Header. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FOURTH_DWORD_SECOND_BYTE 
Byte 1 of Header log register of Fourth 32-bit Data Word. This 
field represents second byte of Fourth DW of Header. 
Note: This register field is sticky. 
15:8 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FOURTH_DWORD_FIRST_BYTE 
Byte O of Header log register of Fourth 32-bit Data Word. This 
field represents first byte of Fourth DW of Header. 
Note: This register field is sticky. 
7:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE AER ROOT ERR CMD OFF 

Address: Operational Base + offset (Ox002C) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:3 [RO_|0xo0000000 [reserved sd 


FATAL_ERR_REPORTING_EN 
Fatal Error Reporting Enable. When Set, this bit enables the 
generation of an interrupt when a Fatal error is reported by any 
of the Functions in the Hierarchy Domain associated with this 

2 RW 0x0 Root Port. Root Complex Event Collectors provide support for the 
above described functionality for RCiEPs. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Céi scription 

NON_FATAL_ERR_REPORTING_EN 

Non-Fatal Error Reporting Enable. When Set, this bit enables the 

generation of an interrupt when a Non-fatal error is reported by 

any of the Functions in the Hierarchy Domain associated with this 
1 RW 0x0 Root Port. Root Complex Event Collectors provide support for the 

above described functionality for RCiEPs. 

Value After Reset: 0x0 


CORR_ERR_REPORTING_EN 
Correctable Error Reporting Enable. When Set, this bit enables 
the generation of an interrupt when a correctable error is 
reported by any of the Functions in the Hierarchy Domain 

RW {0x0 associated with this Root Port. Root Complex Event Collectors 
provide support for the above described functionality for RCiEPs 
(Root Complex integrated Endpoint). 
Value After Reset: 0x0 


DSP_PCIE AER ROOT ERR STATUS OFF 
Address: Operational Base + offset (0x0030) 


| Bit |Attr|/ResetValue| Ci eescription 


ADV_ERR_INT_MSG_ NUM 

Advanced Error Interrupt Message Number. This register indicates 

which MSI/MSI-X vector is used for the interrupt message 

generated in association with any of the status bits of this 

Capability. For MSI, the value in this register indicates the offset 

between the base Message Data and the interrupt message that 

is generated. For MSI-X, the value in this register indicates which 

MSI-X Table entry is used to generate the interrupt message. The 

entry must be one of the first 32 entries even if the Function 

implements more than 32 entries. For a given MSI-X 

implementation, the entry must remain constant. If MSI-X is 

enabled, the value in this register must indicate the vector for 

MSI-X. If MSI is enabled or neither is enabled, the value in this 
31:27 0x09 register must indicate the vector for MSI. If software enables 

both MSI and MSI-X at the same time, the value in this register is 

undefined. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: 0x9 

Testable: unconstrained 


26:7 |RO_|0x00000 
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| Bit |Attr|ResetValue| CC‘i@eecription 


FATAL_ERR_MSG_RX 
One or more Fatal Error Messages Received. Set when one or 
more Fatal Uncorrectable error Messages have been received. 
Note: This register field is sticky. 

Wi 

C 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
NON_FATAL_ERR_MSG_RX 
One or more Non-Fatal Error Messages Received. Set when one 
or more Non-Fatal Uncorrectable error Messages have been 
received. 

W1 Note: This register field is sticky. 

5 C 0x0 

Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FIRST_UNCORR_FATAL 
First Uncorrectable Error is Fatal. Set when the first Uncorrectable 
error Message received is for a Fatal error. 
Note: This register field is sticky. 
Wi1 
4 C 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
MUL_ERR_FATAL_NON_FATAL_RX 
Multiple Fatal or Non-Fatal Errors Received. Set when either a 
Fatal or a Non-fatal error is received and 
ERR_FATAL_NON_FATAL_RX is already Set. 
W1 Note: This register field is sticky. 
3 C 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


ERR_FATAL_NON_FATAL_RX 

Fatal or Non-Fatal Error Received. Set when either a Fatal or a 
Non-fatal error Message is received and this bit is not already 
Set. 


Note: This register field is sticky. 
Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 

MUL_ERR_COR_RX 

Multiple Correctable Errors Received. Set when a Correctable 
error Message is received and ERR_COR_RX is already Set. 


Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

ERR_COR_RX 

Correctable Error Received. Set when a Correctable error 
Message is received and this bit is not already Set. 

Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


DSP_PCIE AER _ERR_ SRC ID OFF 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value, 


Po eseription 
ERR_FATAL_NON_FATAL_SOURCE_ID 
Source of Fatal/Non-Fatal Error. Loaded with the Requester ID 
indicated in the received ERR_FATAL or ERR_NONFATAL Message 
when the ERR_FATAL/NONFATAL Received bit is not already set. 
Note: This register field is sticky. 

31:16 0x0000 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


| t—“‘ONONCOCOCOCOC#Uwescription——‘CC‘*zC 
ERR_COR_SOURCE_ID 
Source of Correctable Error. Loaded with the Requester ID 
indicated in the received ERR_COR Message when the ERR_COR 
Received bit is not already set. 
Note: This register field is sticky. 

15:0 0x0000 - : 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE AER _TLP_PREFIX LOG 1 OFF 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value, 


CFG_TLP_PFX_LOG_1_FOURTH_BYTE 
31:24 0x00 Byte 3 of Error TLP Prefix Log 1. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_1_ THIRD_BYTE 
23:16 0x00 Byte 2 Error TLP Prefix Log 1. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_1_SECOND_BYTE 
15:8 0x00 Byte 1 Error TLP Prefix Log 1. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_1_FIRST_BYTE 
7:0 0x00 Byte O Error TLP Prefix Log 1. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


DSP PCIE AER TLP PREFIX LOG 2 OFF 
Address: Operational Base + offset (Ox003C) 


| Bit |Attr| Reset Value 


CFG_TLP_PFX_LOG_2_ FOURTH_BYTE 

31:24 0x00 Byte 3 Error TLP Prefix Log 2. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_2_THIRD_BYTE 

23:16 0x00 Byte 2 Error TLP Prefix Log 2. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_2_SECOND_BYTE 

15:8 0x00 Byte 1 Error TLP Prefix Log 2. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_2_FIRST_BYTE 

7:0 0x00 Byte O Error TLP Prefix Log 2. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


DSP_PCIE AER TLP_PREFIX LOG 3 OFF 
Address: Operational Base + offset (0x0040) 


| Bit |Attr| Reset Value, 


CFG_TLP_PFX_LOG_3_FOURTH_BYTE 
31:24}WO |0x00 Byte 3 Error TLP Prefix Log 3. For a description of this standard 


PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_3_THIRD_BYTE 

23:16 0x00 Byte 2 Error TLP Prefix Log 3. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
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| Bit |Attr| Reset Value, 


CFG_TLP_PFX_LOG_3_SECOND_BYTE 
15:8 0x00 Byte 1 Error TLP Prefix Log 3. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_3_FIRST_BYTE 
7:0 0x00 Byte O Error TLP Prefix Log 3. For a description of this standard 


PCIe register field, see the PCI Express Specification. 


DSP PCIE AER TLP PREFIX LOG 4 OFF 
Address: Operational Base + offset (0x0044) 


| Bit |Attr| Reset Value 


CFG_TLP_PFX_LOG_4 FOURTH_BYTE 

31:24 0x00 Byte 3 Error TLP Prefix Log 4. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_4_THIRD_BYTE 


23:16 0x00 Byte 2 Error TLP Prefix Log 4. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_4_SECOND_BYTE 

15:8 0x00 Byte 1 Error TLP Prefix Log 4. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_4_FIRST_BYTE 

7:0 0x00 Byte O Error TLP Prefix Log 4. For a description of this standard 
PCIe register field, see the PCI Express Specification. 

11.4.3.13 _DSP_PCIE_SPCIE Registers Summary 

ee _ 

Value De 

DSP PCIE SPCIE CAP HE 

ADER REG 0x0000 w_ |ox19010019 SPCIE Capability Header 

DSP PCIE SPCIE LINK C ; ' 

ONTROL3 REG 0x0004 w_ |oxoo000000 Link Control 3 Register 

DSP PCIE SPCIE LANE E ; 

RR STATUS REG 0x0008 w_ |oxo0000000 Lane Error Status Register 

DSP PCIE SPCIE CAP OF Lane Equalization Control Register 

F_ OCH REG oxto0e Ww. |oxor7e7F7F for lanes 1 and 0 

DSP PCIE SPCIE CAP OF Lane Equalization Control Register 

F 10H REG pee. w  |ox7e7F7F7F for lanes 3 and 2 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.3.14 DSP_PCIE_SPCIE Detail Registers Description 

DSP_PCIE SPCIE CAP HEADER REG 

Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Extended Capability structure or 000h if no other 
items exist in the linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
31:20)/RW |0x190 Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxfff (MAX_VAL): Max value. 
Value After Reset: 0x190 
Testable: unconstrained 


CAP_VERSION 

Capability Version. This field is a PCI-SIG defined version number 

that indicates the version of the Capability structure present. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19:16|)RW /Ox1 Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

Oxf (MAX_VAL): Max value 

Value After Reset: Oxi 

Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci eecription 


EXTENDED_CAP_ID 
Secondary PCI Express Extended Capability ID. This field is a PCI- 
SIG defined ID number that indicates the nature and format of 
the Extended Capability. PCI Express Extended Capability ID for 
the Secondary PCI Express Extended Capability is 0019h. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

15:0 |RW /0x0019 Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxffff (MAX_VAL): Max value 
Value After Reset: 0x19 
Testable: unconstrained 


DSP_PCIE SPCIE LINK _CONTROL3 REG 
Address: Operational Base + offset (0x0004) 
| Bit [Attr|ResetValue| ————Ci‘Ciecritiom 
[31:2 [RO_|0xo0000000 [reserved 


EQ REQ_INT_EN 
Link Equalization Request Interrupt Enable. This bit is RW for 
Downstream Ports and for Upstream Ports when Crosslink 
Supported is 1b. This bit is not applicable and is RsvdP for 
Upstream Ports when the Crosslink Supported bit is Ob. If the 
Port does not support 8.0 GT/s, this bit is permitted to be 
hardwired to Ob by the controller. 
Note: The access attributes of this field are as follows: 

: oxo Wire: No access. 
Dbi: R/W 
Values: 
0x0 (CLEAR): Clear 
Ox1 (SET): When Set, this bit enables the generation of an 
interrupt to indicate that the Link Equalization Request 8.0 GT/s 
bit, the Link Equalization Request 16.0 GT/s bit, or the Link 
Equalization Request 32.0 GT/s bit has been set. 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eecription 


PERFORM_EQ 
Perform Equalization. This bit is RW for Downstream Ports and for 
Upstream Ports when Crosslink Supported is 1b. This bit is not 
applicable and is RsvdP for Upstream Ports when the Crosslink 
Supported bit is Ob. If the Port does not support 8.0 GT/s, this bit 
is permitted to be hardwired to Ob by the controller. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Values: 

0x0 
0x0 (CLEAR): Clear 
Ox1 (SET): When this bit is 1b and a 1b is written to the Retrain 
Link bit with the Target Link Speed field set to 8.0 GT/s or higher, 
the Downstream Port must perform Link Equalization. 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


DSP_PCIE SPCIE LANE ERR STATUS REG 

Address: Operational Base + offset (0x0008 

| Bit |Attr[ResetValue| ss —(i‘S Ci scription — 
[31:2 [RO |0x00000000 [reserved  —s—“‘“‘(‘“‘“(“(“(;™;S;S;(;O!OCOCCSY 


LANE_ERR_STATUS 

Lane Error Status Bits per Lane. Each bit indicates if the 

corresponding Lane detected a Lane-based error. A value of 1b 

indicates that a Lane based-error was detected on the 

corresponding Lane Number. For Ports that are narrower than 32 

Lanes, the unused upper bits [31: Maximum Link Width] are 

RsvdZ. For Ports that do not support 8.0 GT/s and do not set 

these bits based on 8b/10b errors , this field is permitted to be 
1:0 = 0x0 hardwired to 0 by the controller. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP_PCIE SPCIE CAP OFF OCH REG 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue| Ci‘ @Scritiom 
31 |RO [oxo si reserved 
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| Bit |Attr| Reset Value, 


Po CC—“‘“‘CC‘*é @Secription 

USP_RX_PRESET_HINT1 

Upstream Port 8.0 GT/s Receiver Preset Hint 1. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Receiver preset 

hint 1 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
30:28)}RW |Ox0 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Value After Reset: 0x7 

Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci eescription 


USP_TX_PRESET1 

Upstream Port 8.0 GT/s Transmitter Preset 1. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Transmitter preset 

1 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
27:24|RW |Oxf Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwiInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Value After Reset: Oxf 

eR ——— unconstrained 


23 [RO [Oxo sireserved ——“‘“‘“‘“C;S;™SCCCC*d 


DSP_RX_PRESET_HINT1 
Downstream Port 8.0 GT/s Receiver Preset Hint 1. Receiver 
preset hint 1 value that may be used as a suggested setting for 
8.0 GT/s receiver equalization by this Port when the Port is 
operating as a Downstream Port. This field is ignored when the 
Port is operating as an Upstream Port. For an Upstream Port if 
Crosslink Supported is Ob, this field is RsvdP. Otherwise, this field 
is HwInit. 

22:20/RW |0x7 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr|ResetValue| ss Ci@eecription 


DSP_TX_PRESET1 
Downstream Port 8.0 GT/s Transmitter Preset 1. Transmitter 
preset 1 value used for 8.0 GT/s equalization by this Port when 
the Port is operating as a Downstream Port. This field is ignored 
when the Port is operating as an Upstream Port. For an Upstream 
Port if Crosslink Supported is Ob, this field is RsvdP. Otherwise, 
this field is HwInit. 

19:16/RW |Oxf 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Value After Reset: Oxf 
Sa —————— unconstraine 


a5 [RO [oxo_—édreserved = —“‘“(“(‘“(“(‘(<“#S$]SSC‘;SS;;*;*;™;™C~* 


USP_RX_PRESET_HINTO 

Upstream Port 8.0 GT/s Receiver Preset Hint 0. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Receiver preset 

hint O value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
14:12)/RW |0x7 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Value After Reset: 0x7 

Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci ecription 


USP_TX_PRESETO 

Upstream Port 8.0 GT/s Transmitter Preset 0. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Transmitter preset 

0 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
11:8 |RW |Oxf Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwiInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Value After Reset: Oxf 

eRe —— unconstrained 


7 [RO [oxo sireserved ——“‘“‘“‘“‘(“(“(‘(S;*™CC(‘*d 


DSP_RX_PRESET_HINTO 
Downstream Port 8.0 GT/s Receiver Preset Hint 0. Receiver 
preset hint 0 value that may be used as a suggested setting for 
8.0 GT/s receiver equalization by this Port when the Port is 
operating as a Downstream Port. This field is ignored when the 
Port is operating as an Upstream Port. For an Upstream Port if 
Crosslink Supported is Ob, this field is RsvdP. Otherwise, this field 
is HwInit. 

RW |0x7 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci ecription 


DSP_TX_PRESETO 
Downstream Port 8.0 GT/s Transmitter Preset 0. Transmitter 
preset 0 value used for 8.0 GT/s equalization by this Port when 
the Port is operating as a Downstream Port. This field is ignored 
when the Port is operating as an Upstream Port. For an Upstream 
Port if Crosslink Supported is Ob, this field is RsvdP. Otherwise, 
this field is HwInit. 

3:0 |RW |Oxf 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Value After Reset: Oxf 
Testable: unconstrained 


DSP_PCIE SPCIE CAP OFF 10H REG 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| Ci‘ ection 
31 |RO [oxo si reserved 


USP_RX_PRESET_HINT1 

Upstream Port 8.0 GT/s Receiver Preset Hint 1. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Receiver preset 

hint 1 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
30:28)/RW |0x7 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Value After Reset: 0x7 

Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci eescription 


USP_TX_PRESET1 

Upstream Port 8.0 GT/s Transmitter Preset 1. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Transmitter preset 

1 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
27:24|RW |Oxf Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Value After Reset: Oxf 

eR —— unconstrained 


23 [RO [Oxo sireserved ——“‘“‘“C;C;*™SC‘*d 


DSP_RX_PRESET_HINT1 
Downstream Port 8.0 GT/s Receiver Preset Hint 1. Receiver 
preset hint 1 value that may be used as a suggested setting for 
8.0 GT/s receiver equalization by this Port when the Port is 
operating as a Downstream Port. This field is ignored when the 
Port is operating as an Upstream Port. For an Upstream Port if 
Crosslink Supported is Ob, this field is RsvdP. Otherwise, this field 
is HwInit. 

22:20/RW |0x7 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr|ResetValue| SCé@eescription 


DSP_TX_PRESET1 
Downstream Port 8.0 GT/s Transmitter Preset 1. Transmitter 
preset 1 value used for 8.0 GT/s equalization by this Port when 
the Port is operating as a Downstream Port. This field is ignored 
when the Port is operating as an Upstream Port. For an Upstream 
Port if Crosslink Supported is Ob, this field is RsvdP. Otherwise, 
this field is HwInit. 

19:16/RW |Oxf 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Value After Reset: Oxf 
Sa — unconstraine 


a5 [RO [oxo.—édreserved = —“‘“‘(“‘(#(NNNNNNCOCOC#C(NNNNCOC;#(#‘z« 


USP_RX_PRESET_HINTO 

Upstream Port 8.0 GT/s Receiver Preset Hint 0. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Receiver preset 

hint O value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
14:12)/RW |0x7 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Value After Reset: 0x7 

Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci ecription 


USP_TX_PRESETO 

Upstream Port 8.0 GT/s Transmitter Preset 0. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Transmitter preset 

0 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
11:8 |RW |Oxf Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Value After Reset: Oxf 

eR —— unconstrained 


7 [RO [oxo sireserved —“‘“‘“‘“‘“(“(“(;C;:;™CC‘*d 


DSP_RX_PRESET_HINTO 
Downstream Port 8.0 GT/s Receiver Preset Hint 0. Receiver 
preset hint 0 value that may be used as a suggested setting for 
8.0 GT/s receiver equalization by this Port when the Port is 
operating as a Downstream Port. This field is ignored when the 
Port is operating as an Upstream Port. For an Upstream Port if 
Crosslink Supported is Ob, this field is RsvdP. Otherwise, this field 
is HwInit. 

RW |0x7 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci ecription 


DSP_TX_PRESETO 
Downstream Port 8.0 GT/s Transmitter Preset 0. Transmitter 
preset 0 value used for 8.0 GT/s equalization by this Port when 
the Port is operating as a Downstream Port. This field is ignored 
when the Port is operating as an Upstream Port. For an Upstream 
Port if Crosslink Supported is Ob, this field is RsvdP. Otherwise, 
this field is HwInit. 

3:0 |RW |Oxf 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Value After Reset: Oxf 
Testable: unconstrained 


11.4.3.15 _DSP_PCIE_L1iSUB Registers Summary 


a 
EERE EE paw fe froomalage oem 
EERE SESE oor epsom same oe 
Erg SEER oon |e [paowe| sao 
iE SEES pone x [pao saeco 


Notes: Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.3.16 DSP_PCIE_LiSUB Detail Registers Description 
DSP_PCIE LiSUB_ CAP HEADER REG 
Address: Operational Base + offset (0x0000 


| Bit |Attr| Reset Value, 


NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Capability structure or 000h, if no other items exist 
in the linked list of Capabilities. For Extended Capabilities 
implemented in Configuration Space, this offset is relative to the 
beginning of PCI-compatible Configuration Space and thus must 
always be either 000h (for terminating list of Capabilities) or 
greater than OFFh. The bottom 2 bits of this offset are Reserved 
and must be implemented as 00b although software must mask 
them to allow for future uses of these bits. 

31:20/RW |0xidO 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x1d0 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eescription 


CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. This 
field is depends on version of the specification. 
Note: The access attributes of this field are as follows: 

pe OR OXt Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


EXTENDED_CAP_ID 
L1SUB Extended Capability ID. This field is a PCI-SIG defined ID 
number that indicates the nature and format of the Extended 
Capability. Extended Capability ID for L1 PM Substates is OO01Eh. 
Note: The access attributes of this field are as follows: 

POO RW ExOutS Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxle 
Testable: unconstrained 


DSP _ PCIE LiSUB CAPABILITY REG 
Address: Operational Base + offset (0x0004 

| Bit |Attr/ResetValue| =< —“‘S Ci escription — 
31:24[RO [0x00 ——sireserved — — —“‘“(‘(‘“‘“(‘“(‘(;:S*S*S*™*™*™C™C™C™C~*CY 


PWR_ON_VALUE_SUPPORT 

Port T Power On Value. Along with the Port T.POWER_ON_SCALE 

field in the L1 PM Substates Capabilities register sets the time (in 

us) that this Port requires the port on the opposite side of Link to 

wait in L1.2.Exit after sampling CLKREQ# asserted before actively 

driving the interface. The value of Port T.POWER_ON is 

calculated by multiplying the value in this field by the scale value 

in the Port T.POWER_ON_SCALE field in the L1 PM Substates 

Capabilities register. Required for all Ports for which either the 

PCI-PM L1.2 Supported bit is Set, ASPM L1.2 Supported bit is Set, 
23:191IRW |0x05 or both are Set, otherwise this field is of type RsvdP. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: 

L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 

LITY_REG.L1_2 PCIPM SUPPORT ? RWS : RSVDP 

Value After Reset: 0x5 

Testable: writeAsRead 
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| Bit |Attr|/ResetValue| Ci escription 
18 [RO [0x0 reserved 


PWR_ON_SCALE_ SUPPORT 
Port T Power On Scale. Specifies the scale used for the Port 
T_POWER_ON_VALUE field in the L1 PM Substates Capabilities 
register. Range of values are given below. Required for all Ports 
for which either the PCI-PM L1.2 Supported bit is Set, ASPM L1.2 
Supported bit is Set, or both are Set, otherwise this field is of 
type RsvaP. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

17:16;/RW |0x0 Dbi: 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_ SUPPORT ? RWS : RSVDP 
Values: 
0x0 (_2us): Scale is 2us 
Oxi (_10us): Scale is 10us 
0x2 (_100us): Scale is 100us 
0x3 (Reserved): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 


COMM_MODE_SUPPORT 
Port Common Mode Restore Time. Time (in us) required for this 
Port to re-establish common mode. Required for all Ports for 
which either the PCI-PM L1.2 Supported bit is Set, ASPM L1.2 
Supported bit is Set, or both are Set, otherwise this field is of 
type RsvaP. 

15:3 IRW lox0a Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_ SUPPORT ? RWS : RSVDP 
Value After Reset: Oxa 
Testable: writeAsRead 


7:5 [RO |OxO _—_—i| reserved 
Li PMSUB_SUPPORT 
Li PM Substates ECN Supported. When Set this field indicates 
that this Port supports Li PM Substates. 
4 RW |Ox1 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Value After Reset: Ox1 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
L1_1_ASPM_SUPPORT 
ASPM L11 Supported. When Set this field indicates that ASPM 
L1.1 is supported. 
3 RW |0x1 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Value After Reset: Ox1 
L1_2 ASPM_SUPPORT 
ASPM L12 Supported. When Set this field indicates that ASPM 
L1.2 is supported. 
2 RW |0x1 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Value After Reset: Ox1 


Li_1 PCIPM_SUPPORT 
PCI-PM L11i Supported. When Set this field indicates that PCI-PM 
L1.1 is supported, and must be Set by all Ports implementing L1 
PM Substates. 

BOs! Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Value After Reset: Oxi 
Li 2 PCIPM_SUPPORT 
PCI-PM L12 Supported. When Set this field indicates that PCI-PM 
L1.2 is supported. 

RW |Ox1 Note: The access attributes of this field are as follows: 

Wire: No access. 
Dbi: R/W (sticky) 
Value After Reset: Oxi 


DSP_PCIE LiSUB CONTROLi1 REG 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr|ResetValue| Ci@eescription 


Li 2 TH_SCA 

LTR L12 Threshold Scale. This field provides a scale for the value 

contained within the LTR_L1.2_THRESHOLD_Value. Hardware 

operation is undefined if software writes a Not-Permitted value to 

this field. Required for all Ports Ports for which the ASPM L12 

Supported bit is Set, otherwise this field is of type RsvdP. 
31:29/RW |0Ox0 Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT ? RW : 

RSVDP 

Value After Reset: 0x0 

a ——$—<—$— writeAsRead 


28:26|RO_|OxO_sireserved 


L1_2 TH_VAL 
LTR L12 Threshold Value. Along with the 
LTR_L1.2_THRESHOLD_ Scale, this field indicates the LTR 
threshold used to determine if entry into L1 results in L1.1 (if 
enabled) or L1.2 (if enabled). Required for all Ports for which the 
ASPM L12 Supported bit is Set, otherwise this field is of type 
RsvdP. 

25:16/RW |0x000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT ? RW : 
RSVDP 
Value After Reset: 0x0 
Testable: writeAsRead 
T_COMMON_MODE 
Common Mode Restore Time. Sets value of TTOMMONMODE (in 
us), which must be used by the Downstream Ports for timing the 
re-establishment of common mode. This field is of type RsvdP for 
Upstream Ports. 
Note: The access attributes of this field are as follows: 

15:8 |RW |Ox0a 
Wire: No access. 
Dbi: 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_SUPPORT ? RW : RSVDP 
Value After Reset: Oxa 
Testable: writeAsRead 


7:4 |RO [Oxo reserved 
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| Bit |Attr|ResetValue| Ci eescription 


Li_i1 ASPM_EN 
ASPM L11 Enable. When Set this field, enables ASPM L1.1. For 
Ports for which the ASPM L1.1 Supported bit is clear, this bit is 
permitted to be hardwired to 0. Required for both Upstream and 
Downstream Ports. For compatibility with possible future 

3 RW |0x0 extensions, software must not enable L1 PM Substates unless the 
L1 PM Substates Supported field in the L1 PM Substates 
Capabilities Register is Set. 
Value After Reset: 0x0 
Li 2 ASPM_EN 
ASPM L12 Enable. When Set this field, enables ASPM L1.2. For 
Ports for which the ASPM L1.2 Supported bit is clear, this bit is 
permitted to be hardwired to 0. Required for both Upstream and 
Downstream Ports. For compatibility with possible future 

2 RW 0x0 extensions, software must not enable L1 PM Substates unless the 
L1 PM Substates Supported field in the L1 PM Substates 
Capabilities Register is Set. 
Value After Reset: 0x0 


Li_i PCIPM_EN 
PCI-PM Lii Enable. When Set this field, enables PCI-PM L1.1. 
Required for both Upstream and Downstream Ports. For 
compatibility with possible future extensions, software must not 
1 RW 0x0 enable Li PM Substates unless the L1 PM Substates Supported 

field in the L1 PM Substates Capabilities Register is Set. 
Value After Reset: 0x0 
Li 2 PCIPM_EN 
PCI-PM Li2 Enable. When Set this field, enables PCI-PM L1.2. For 
Ports for which the PCI-PM L1.2 Supported bit is clear, this bit is 
permitted to be hardwired to 0. Required for both Upstream and 
Downstream Ports. For compatibility with possible future 

RW |0x0 extensions, software must not enable L1 PM Substates unless the 
L1 PM Substates Supported field in the L1 PM Substates 
Capabilities Register is Set. 
Value After Reset: 0x0 


DSP_PCIE LiSUB_ CONTROL2 REG 

Address: Operational Base + offset (Ox000C) 

Bit _|Attr| Reset Value|______Deseription _ 
[31:8 |RO [oxo00000_—ifreserved Sd 


1c) 
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| Bit |Attr| Reset Value, 


Po C—“‘CC‘é @Secription 
T_POWER_ON_VALUE 
T Power On Value. Along with the T.POWER_ON_SCALE sets the 
minimum amount of time (in us) that the Port must wait in 
L1.2.Exit after sampling CLKREQ# asserted before actively 
driving the interface. T.POWER_ON is calculated by multiplying 
the value in this field by the value in the T.POWER_ON_SCALE 
field. Required for all Ports that support L1.2, otherwise this field 
is of type RsvdP.This field must only be modified when the ASPM 
L1i.2 Enable and PCI-PM L1.2 Enable bits are both Clear. The Port 
behavior is undefined if this field is modified when either the 

7:3. |RW /0ox05 ASPM L1.2 Enable and/or PCI-PM L1.2 Enable bit(s) are set. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_SUPPORT ? RWS : RSVDP 
Value After Reset: 0x5 
(= a writeAsRead 


2 |RO_|oxo_ si reserved 


T_POWER_ON_SCALE 
T Power On Scale. Specifies the scale used for 
T_POWER_ON_VALUE. Range of values are given below. Required 
for all Ports that support L1.2, otherwise this field is of type 
RsvdP. This field must only be modified when the ASPM L1.2 
Enable and PCI-PM L1.2 Enable bits are both Clear. The Port 
behavior is undefined if this field is modified when either the 
ASPM L1.2 Enable and/or PCI-PM L1.2 Enable bit(s) are set. 
Note: The access attributes of this field are as follows: 

Rw lox0 sie No access. 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_SUPPORT ? RWS : RSVDP 
Values: 
0x0 (_2us): Scale is 2us 
Oxi (_10us): Scale is 10us 
0x2 (_100us): Scale is 100us 
0x3 (Reserved): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 


11.4.3.17 DSP_PCIE_RAS_DES Registers Summary 


Reset Description 
Value P 


DSP PCIE RAS DES CAP Vendor-Specific Extended 
HEADER REG prnnee w_ foxzao10008 Capability Header 
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[ones [owe] Sais [Seton 
Value P 
DSP PCIE RAS DES VEN 


DOR SPECIFIC HEADER |0x0004 W |0x10040002 |Vendor-Specific Header 


DSP PCIE RAS DES EVE 

NT COUNTER CONTROL_ |Ox0008 00000000 |Event Counter Contro 
DSP PCIE RAS DES EVE 

NT COUNTER DATA REG COUNTER DATA REG 0x000C 00000000 |Event Counter Data 


menooen en Comerbate 
DSP_ PCIE RAS DES TIM 
E BASED ANALYSIS CON |0x0010 0x00000000 |Time-based Analysis Control 
DSP_ PCIE RAS DES TIM 
0x00000000 |Time-based Analysis Data 
Upper 32 bits of Time-based 
paegenenoe Analysis Data 


re) 
m 
a 


ie 
m 
(9) 


+ 
re) 
oO 
= 
7) 
m 
(a) 


E BASED _ANALYSIS_DAT |0x0014 


> 
D 
m 
(-) 


DSP PCIE RAS DES TIM 
E BASED ANALYSIS DAT |0x0018 
A_63_32 REG 


DSP PCIE RAS DES EINJ 
ENABLE REG 0x0030 
DSP PCIE RAS DES EINJ 
0 CRC REG pxg0er 


DSP_PCIE RAS DES EINJ 
1_ SEQNUM_REG 


DSP PCIE RAS DES EINJ 
2 DLLP REG 0x003C 
DSP_PCIE RAS DES EINJ|, 045 


3_SYMBOL_ REG 


0x00000000 |Error Injection Enable 
0x00000000 Error Injection Control 0 (CRC 
Error) 
Error Injection Control 1 
OAAOOR ONO (Sequence Number Error) 
0x00000000 Error Injection Control 2 (DLLP 
Error) 
0x00000000 Error Injection Control 3 (Symbol 
Error) 


0x0038 


Error Injection Control 4 (FC 
ceased Credit Error) 
DSP PCIE RAS DES EINJ Error Injection Control 5 (Specific 
5 SP TLP REG Onions 0x00000000 Ir b Error) 
DSP PCIE RAS DES EINJ Error Injection Control 6 
6 COMPARE POINT HO R|jOx004C 0x00000000 |(Compare Point Header DWORD 
EG #0) 
DSP PCIE RAS DES EINJ Error Injection Control 6 
0x00000000 |(Compare Point Header DWORD 
#1 
DSP PCIE RAS DES EINJ Error Injection Control 6 
6 COMPARE POINT H2 R|Ox0054 0x00000000 |(Compare Point Header DWORD 
EG #2) 
DSP PCIE RAS DES EINJ Error Injection Control 6 
6 COMPARE POINT H3_ R|Ox0058 0x00000000 |(Compare Point Header DWORD 
#3) 
Error Injection Control 6 
0x00000000 |(Compare Value Header DWORD 
#0 
Error Injection Control 6 
0x00000000 |(Compare Value Header DWORD 
#1) 
Error Injection Control 6 
0x00000000 |(Compare Value Header DWORD 
#2) 
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rN 
7 
O 
7) 
m 
G 


m 
(9) 


6 COMPARE POINT _H1_R|Ox0050 


ta 


m 
i?) 


m 
(9) 


DSP_PCIE RAS DES EINJ 

6 COMPARE VALUE _HO_ |0x005C 
REG 

DSP PCIE RAS DES EINJ 


6 COMPARE VALUE H1_ |0x0060 


REG 
DSP_PCIE RAS DES EINJ 
6 COMPARE VALUE H2_ |0x0064 


DSP PCIE RAS DES EINJ|, oq44 


REG 
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Reset eae 
-omeet ste] Gane |___ bern 
DSP PCIE RAS DES EINJ Error Injection Control 6 
6 COMPARE VALUE H3_ |0x0068 W_ |0x00000000 |(Compare Value Header DWORD 


REG 
6 
G 
6 
6 
6 
6 


rooney en Ge oe 
eronoeon [is tsi i che 
prooonoo fez sr rs crane 


0 
0 
pxcacoooo [ee aes coal cranes 
0 
0 


EG 
DSP PCIE RAS DES EINJ 

CHANGE VALUE _H1 R |0x0080 
EG 
DSP_PCIE RAS DES EINJ 

CHANGE VALUE _H2_ R |0x0084 
EG 
DSP PCIE RAS DES EINJ 

CHANGE VALUE _H3 R |0x0088 
EG 


x00000000 |Silicon Debug Control 1 


0 

0x00000000 |Silicon Debug Control 2 

0x00180000 eae Debug Status(Layer1 Per- 
Silicon Debug Status(Layer1 

0x00000200 LTSSM) 

0 


x00000000 |Silicon Debug Status(PM) 


DSP PCIE RAS DES SD 


STATUS L3FC REG _|°*00C0 


OxOOFFFOOO |Silicon Debug Status(Layer2) 


0x00000000 |Silicon Debug Status(Layer3 FC) 


0x00000000 |Silicon Debug Status(Layer3) 


DSP PCIE RAS DES SD = 
STATUS L3 REG ox00c* 
0x00000000 |Silicon Debug EQ Control 1 


DSP PCIE RAS DES SD 
EQ CONTROL1 REG 0x00D0 
DSP PCIE RAS DES SD 
EQ CONTROL2 REG 0x00D4 


0x00000000 |Silicon Debug EQ Control 2 
DSP PCIE RAS DES SD 

EQ CONTROL3 REG Ox00D8 0x00000000 |Silicon Debug EQ Control 3 
DSP PCIE RAS DES SD 

EQ STATUS1 REG Ox00E0O 0x00000000 |Silicon Debug EQ Status 1 
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ee 
Value pu 


DSR_PCIE :RAS- DES SD. PCIE RAS DES SD 

Eo STATUSD REG Ox00E4 w_ |oxoo000000 Silicon Debug EQ Status 2 
= PCIE RAS DES SD 
EO: STATUSS°REG Ox00E8 w_ |oxoo000000 Silicon Debug EQ Status 3 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.3.18 DSP_PCIE_RAS_DES Detail Registers Description 
DSP PCIE RAS DES CAP HEADER REG 
Address: Operational Base + offset (0x0000 


| Bit _|Attr| Reset Value 


NEXT_OFFSET 

Next Capability Offset. This field contains the offset to the next 

PCI Express Capability structure or 000h if no other items exist in 

the linked list of Capabilities. For Extended Capabilities 

implemented in Configuration Space, this offset is relative to the 

beginning of PCI-compatible Configuration Space and thus must 

always be either O0Oh (for terminating list of Capabilities) or 

greater than OFFh. 

Note: The access attributes of this field are as follows: 
31:20/RW /0x2a0 Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

Oxfff (MAX_VAL): Max value 

Value After Reset: Ox2d0 

Testable: writeAsRead 


CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. 
Value of this field is depends on the version of the specification. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
: Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
TO RW | OxE Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxf (MAX_VAL): Max value 
Value After Reset: Ox1 
Testable: writeAsRead 
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| Bit |Attr|ResetValue| Ci@eecription 


EXTENDED_CAP_ID 
PCI Express Extended Capability ID. This field is a PCI-SIG 
defined ID number that indicates the nature and format of the 
Extended Capability. Extended Capability ID for the Vendor- 
Specific Extended Capability is OOOBh. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

15:0 |RW |0x000b Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxffff (MAX_VAL): Max value 
Value After Reset: Oxb 
Testable: writeAsRead 


DSP_PCIE RAS DES VENDOR SPECIFIC HEADER REG 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value, 


Po Cieescription 
VSEC_LENGTH 
VSEC Length. This field indicates the number of bytes in the 
entire VSEC structure, including the Vendor-Specific Extended 
Capability Header, the Vendor-Specific Header, and the vendor- 
specific registers. 

31:20 0x100 
Values: 
0x0 (MIN_VAL): Min value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x100 


VSEC_REV 
VSEC Rev. This field is a vendor-defined version number that 
indicates the version of the VSEC structure. Software must 
qualify the Vendor ID and VSEC ID before interpreting this field. 
19:16 0x4 Wales: 
0x0 (MIN_VAL): Min value 
Oxf (MAX_VAL): Max value 
Value After Reset: 0x4 
VSEC_ID 
VSEC ID. This field is a vendor-defined ID number that indicates 
the nature and format of the VSEC structure. Software must 
qualify the Vendor ID before interpreting this field. 
15:0 0x0002 valde: 
0x0 (MIN_VAL): Min value 
Oxffff (MAX_VAL): Max value 
Value After Reset: 0x2 
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DSP_PCIE RAS DES EVENT COUNTER CONTROL REG 
Address: Operational Base + offset (0x0008) 

spit Atty Reset Value /_____,_______Deseription 
31:28|RO [OxO —_—sifreserved a ——s 


EVENT_COUNTER_EVENT_SELECT 
Event Counter Data Select. This field in conjunction with the 
EVENT_COUNTER_LANE_SELECT field indexes the Event Counter 
data returned by the EVENT_COUNTER_DATA_REG register. 
27-24: Group number(4-bit: 0..0x7) 
23-16: Event number(8-bit: 0..0x13) within the Group 
For detailed definitions of Group number and Event number, see 
the RAS DES chapter in the Databook. 
27:16/RW |0x000 Note: This register field is sticky. 
Values: 
0x0 (EBUF_OVERFLOW): Ebuf Overflow 
0x1 (EBUF_UNDERRUN): Ebuf Underrun 
0x700 (TX_MEM_WRITE): Tx Memory Write 
0x713 (RX_MSG_TLP): Rx Message TLP 
Value After Reset: 0x0 
Sa SS writeAsRead 


15:12/RO_ [Oxo [reserved 
EVENT_COUNTER_LANE_SELECT 
Event Counter Lane Select. This field in conjunction with 
EVENT _COUNTER_EVENT_SELECT indexes the Event Counter 
data returned by the EVENT_COUNTER_DATA_REG register. 
Note: This register field is sticky. 

11:8 |RW |Ox0 Wales: 
0x0 (MIN_VAL): LaneO 
Oxf (MAX_VAL): Lane15 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr| Reset Value, 


EVENT_ SENT COUNT ER Set; STATUS 

Event Counter Status. This register returns the current value of 
the Event Counter selected by the following fields: 
EVENT_COUNTER_EVENT_SELECT 
EVENT_COUNTER_LANE_SELECT 

Note: This register field is sticky. 

0x0 (CLEAR): Clear 

Oxi (SET): Set 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


6:5 |RO |Oxo [reserved 


EVENT_COUNTER_ENABLE 
Event Counter Enable. Enables/disables the Event Counter 
selected by the EVENT_COUNTER_EVENT_SELECT and 
EVENT_COUNTER_LANE_SELECT fields in this register. By default, 
all event counters are disabled. You can enable/disable a specific 
Event Counter by writing the 'per event off' or 'per event on' 
codes. You can enable/disable all event counters by writing the 
‘all on' or ‘all off’ codes. The read value is always '0’. For other 
values no change. 

4:2 |WO |0x0 Values: 
Ox1 (PER_EVENT_OFF): per event off 
0x3 (PER_EVENT_ON): per event on 
0x5 (ALL_OFF): all off 
0x7 (ALL_ON): all on 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CC—“‘CCC‘#é@Scription 
EVENT_COUNTER_CLEAR 
Event Counter Clear. Clears the Event Counter selected by the 
EVENT_COUNTER_EVENT_SELECT and 
EVENT_COUNTER_LANE_ SELECT fields in this register. You can 
clear the value of a specific Event Counter by writing the 'per 
clear’ code and you can clear all event counters at once by 
writing the ‘all clear' code. The read value is always '0'. Other 
values are reserved. 
Values: 

1:0 |WO |Ox0 
0x0 (NO_CHANGE): no change 
Oxi (PER_CLEAR): per clear 
0x2 (NO_CHANGE_2): no change 
0x3 (ALL_CLEAR): all clear 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE RAS DES EVENT COUNTER DATA REG 
Address: Operational Base + offset (OxO00C 


| Bit_|Attr| Reset Value 


EVENT_COUNTER_DATA 

Event Counter Data. This register returns the data selected by 

the following fields: 

EVENT_COUNTER_EVENT_SELECT in 

EVENT_COUNTER_CONTROL_REG 

Note: This register field is sticky. 
31:0 0x00000000 |Values: 

0x0 (MIN_VAL): Min value 

OxfffffffF (MAX_VAL): Max value 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP PCIE RAS DES TIME BASED ANALYSIS CONTROL REG 
Address: Operational Base + offset (0x0010) 
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| Bit |Attr| Reset Value, 


PoC‘éi scription 

TIME_BASED_REPORT_SELECT 

Time-based Report Select. Selects what type of data is measured 

for the selected duration (TIME_BASED_DURATION_SELECT), and 

returned in TIME_BASED_ANALYSIS_DATA. Each type of data is 

measured using one of three types of units: 

Core_clk Cycles for 2.5GT/s, 5.0GT/s, 8.0GT/s, 16.0GT/s, 

32GT/s. Total time in ps is [Value of 

TIME_BASED_ANALYSIS_DATA returned when 

TIME_BASED_REPORT_SELECT=0x00] * 

TIME_BASED_ANALYSIS_DATA. Values 0-4 and 7-8 correspond to 

Core_clk Cycles for 2.5GT/s, 5.0GT/s, 8.0GT/s, 16.0GT/s, 

32GT/s. 

Aux_clk Cycles. Total time in ps is [Period of platform specific 

clock] * TIME_BASED_ANALYSIS_DATA. Values 5, 6, and 9 

correspond to aux_clk Cycles. 

Core_clk Cycles for 20GT/s, 25GT/s (CCIX ESM data rate). Total 

time in ps is [Value of TIME_BASED_ANALYSIS_ DATA returned 

when TIME_BASED_REPORT_SELECT=0x10] * 

TIME_BASED_ANALYSIS_ DATA. Values 10-14 and 17-18 

correspond to Core_clk Cycles for 2.5GT/s, 5.0GT/s, 8.0GT/s, 

16.0GT/s, 32GT/s. 

Data Bytes. Actual amount of bytes is 16 * 

TIME_BASED_ANALYSIS_ DATA. Values 20-23 correspond to data 

bytes. 

All encodings other than the defined encodings are reserved. 
31:24)RW |0x00 Note: This register field is sticky. 

Values: 

0x0 (ONE_CYCLE): Duration of 1 cycle 

0x1 (TX_LOS): TxLOs 

0x2 (RX_LOS): RxLOs 

0x3 (LO): LO 

Ox4 (L1): L1 

0x7 (CFG_RCVRY): Configuration/Recovery 

0x8 (TX_RX_LOS): TxLOs and RxLOs 

OxS (Li 1)) Lid 

Ox6: (LL 2) Li2 

0x9 (L1_AUX): L1 aux 

0x10 (_1_CYCLE): Duration of 1 cycle 

0x11 (TX_LOS_): TxLOs 

0x12 (RX_LOS_): RxLOs 

0x13 (LO_): LO 

0x14 (L1_): L1 

0x17 (CFG_RCVRY_): Configuration/Recovery 

0x18 (TX_RX_LOS_): TxLOs and RxLOs 

0x20 (TX_PCIE_TLP): Tx PCIe TLP data payload Bytes 

0x21 (RX_PCIE_TLP): Rx PCIe TLP data payload Bytes 

Ox22 (TX_CCIX_TLP): Tx CCIX TLP data payload Bytes 

0x23 (RX_CCIX_TLP): Rx CCIX TLP data payload Bytes 

Value After Reset: 0x0 

Testable: writeAsRead 
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| Bit |Attr/ResetValue| Ci escription 
23:16/RO_|Ox0O [reserved 


TIME_BASED_DURATION_SELECT 
Time-based Duration Select. Selects the duration of time-based 
analysis. When "manual control" is selected and TIMER_START is 
set to '1', this analysis never stops until TIMER_STOP is set to '0'. 
All encodings other than the defined encodings are reserved. 
Note: This register field is sticky. 
Values: 
15:8 |RW |0x00 0x0 (MANUAL): Manual control 
Oxi (_1_MS): ims 
Ox2 (_2_MS): 10ms 
0x3 (_100_MS): 100ms 
0x4 (_1_S): 1s 
Ox5 (_2_S): 2s 
Ox6 (_4_S): 4s 
Oxff (_4_US): 4us (Debug purpose) 
Value After Reset: Oxi 
Testable: writeAsRead 


7:1 |RO |0x00__—|reserved 


TIMER_START 
Timer Start. This bit will be cleared automatically when the 
measurement is finished. Note: The app_ras_des_tba_ctrl input 
also sets the contents of this field and controls the measurement 
start/stop. 
Note: This register field is sticky. 
RW |0x0 Values: 
Oxi (START_RESTART): Start/Restart 
0x0 (STOP): Stop 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE RAS DES TIME BASED ANALYSIS DATA REG 
Address: Operational Base + offset (0x0014) 
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| Bit |Attr| Reset Value, 


Pi‘; OScription 
TIME_BASED_ANALYSIS_ DATA 
Time Based Analysis Data. This register returns the data selected 
by the TIME_BASED_REPORT_SELECT field in 
TIME_BASED_ANALYSIS_ CONTROL_REG. The results are cleared 
when next measurement starts. 
Note: This register field is sticky. 

31:0 0x00000000 |Values: 
0x0 (MIN_VAL): Min value 
OxffffffffF (MAX_VAL): Max value 
Value After Reset: 0x0 
Testable: untestable 
Volatile: true 


DSP _ PCIE RAS DES TIME BASED ANALYSIS DATA 63 32 REG 

Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:1 [RO_|0x00000000 [reserved 


TIME_BASED_ANALYSIS_DATA_63_32 
Upper 32 bits of Time Based Analysis Data. 
Note: This register field is sticky. 
Values: 
Oxo 0x0 (MIN_VAL): Min value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE RAS DES EINJ ENABLE REG 


Address: Operational Base + offset (0x0030 
| Bit [Attr[ResetValue| —“i*‘“;CSCéi scription — sd 
[31:7 _|RO_[0x0000000 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 

ERROR_INJECTION6_ENABLE 

Error Injection6 Enable (Specific TLP Error). Enables insertion of 

errors into the packets that you select. 

You can set this bit to '1' when you have disabled RAS datapath 

protection (DP) by setting CX_RASDP = CX_RASDP_RAM_PROT 

=0. 

You can set this bit to '1' when you have disabled the address 

translation by setting ADDR_TRANSLATION_SUPPORT_EN=0O. For 

more details, see the 

EINJ6_COMPARE_*_REG/EINJ6_CHANGE_*_REG/EINJ6_TLP_REG 
RW /0xO registers. 

Note: This register field is sticky. 

Values: 

0x0 (DISABLE): Disable 

Ox1 (ENABLE): Enable 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


ERROR_INJECTIONS5_ENABLE 
Error Injection5 Enable (TLP Duplicate/Nullify Error). Enables 
insertion of duplicate/nullified TLPs. For more details, see the 
EINJ5_SP_TLP_REG register. 
Note: This register field is sticky. 
5 rw loxo Values: 
0x0 (DISABLE): Disable 
Oxi (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CCC‘éi scription 
ERROR_INJECTION4_ENABLE 
Error Injection4 Enable (FC Credit Update Error). Enables 
insertion of errors into UpdateFCs. For more details, see the 
EINJ4_FC_REG register. 
Note: This register field is sticky. 
ri RW lox0 Values: 
0x0 (DISABLE): Disable 
Ox1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


ERROR_INJECTION3_ENABLE 
Error Injection3 Enable (Symbol DataK Mask Error or Sync 
Header Error). Enables DataK masking of special symbols or the 
breaking of the sync header. For more details, see the 
EINJ3_SYMBOL_REG register. 
Note: This register field is sticky. 
3 RW {0x0 Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
ERROR_INJECTION2_ENABLE 
Error Injection2 Enable (DLLP Error). Enables insertion of DLLP 
errors. For more details, see the EINJ2_DLLP_REG register. 
Note: This register field is sticky. 
Values: 
2 RW {0x0 
0x0 (DISABLE): Disable 
Ox1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CCC‘éi scription 
ERROR_INJECTION1_ENABLE 
Error Injectionl Enable (Sequence Number Error). Enables 
insertion of errors into sequence numbers. For more details, see 
the EINJ1_SEQNUM_REG register. 
Note: This register field is sticky. 
1 RW lox0 Values: 
0x0 (DISABLE): Disable 
Ox1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


ERROR_INJECTIONO_ENABLE 
Error InjectionO Enable (CRC Error). Enables insertion of errors 
into various CRC. For more details, see the EINJO_CRC_REG 
register. 
Note: This register field is sticky. 
RW lox0 Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE RAS DES EINJO_ CRC REG 


Address: Operational Base + offset (0x0034 
| Bit |Attr| Reset Value 
31:12|/RO_|0x00000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1431 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eecription 


EINJO_CRC_TYPE 

Error injection type. Selects the type of CRC error to be inserted. 

All encodings other than the defined encodings are reserved. 

Note: This register field is sticky. 

Values: 

0x0 (TLP_LCRC_ERR): (TX Path) New TLP's LCRC error injection 

Ox1 (_16b_CRC_ERR_ACK_NAK_DLLP): (TX Path) 16bCRC error 

injection of ACK/NAK DLLP 

0x2 (_16b_CRC_ERR_UPD_FC): (TX Path) 16bCRC error injection 
11:8 |RW {0x0 of Update-FC DLLP 

0x3 (TLP_ECRC_ERR): (TX Path) New TLP's ECRC error injection 

0x4 (FCRC_ERR_TLP): (TX Path) TLP's FCRC error injection 

(128b/130b) 

Ox5 (PARITY_TSOS_ERR): (TX Path) Parity error of TSOS 

(128b/130b) 

0x6 (PARITY_SKPOS_ERR): (TX Path) Parity error of SKPOS 

(128b/130b) 

0x8 (LCRC_ERR): (RX Path) LCRC error injection 

Oxb (ECRC_ERR): (RX Path) ECRC error injection 

Value After Reset: 0x0 

Testable: writeAsRead 


EINJO_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented when the errors have been inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTIONO_ENABLE in EINJ_ENABLE_REG returns Ob. 

If the counter value is OxOO0 and ERROR_INJECTIONO_ENABLE=1, 

the errors are inserted until ERROR_INJECTIONO_ENABLE is set 
RW |0x00 to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP _ PCIE RAS DES EINJ1 SEQNUM REG 
Address: Operational Base + offset (0x0038) 


| Bit _|Attr| Reset Value 
31:29|RO_ [Oxo si freserved 
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| Bit |Attr| Reset Value, 


EINJ1_ BAD SRST SE tot: 
Bad sequence number. Indicates the value to add/subtract from 
the naturally-assigned sequence numbers. This value is 
represented by two's complement. For example: 
Set Type, SEQ# and Count 
EINJ1_SEQNUM_TYPE =0 (Insert errors into new TLPs) 
EINJ1_BAD_SEQNUM =0x1FFD (represents -3) 
EINJ1_COUNT =1 
Enable Error Injection 
ERROR_INJECTION1_ ENABLE =1 
Send a TLP From the Core's Application Interface 
Assume SEQ#5 is given to the TLP. 
28:16/RW |0x0000 The SEQ# is Changed to #2 by the Error Injection Function in 
Layer2. 
5+(-3) =2 
The TLP with SEQ#2 is Transmitted to PCIe Link. 
Note: This register field is sticky. 
Values: 
Oxfff (MAX_VAL): +4095 
0x1001 (MIN_VAL): -4095 
Value After Reset: 0x0 
Testable: writeAsRead 


15:9 [RO |Oox0O_ [reserved 
EINJ1_ SEQNUM_TYPE 
Sequence number type. Selects the type of sequence number. 
Note: This register field is sticky. 
Values: 

RW |0xO 

0x0 (TLP_ERR): Insertion of New TLP's SEQ# error 
Oxi (ACK_NAK_DLLP_ERR): Insertion of ACK/NAK DLLP's SEQ# 
Error 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr|ResetValue| Ci@eescription 


EINJ1_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented as the errors are being inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION1_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is Ox00 and ERROR_INJECTION1_ENABLE=1, 

the errors are inserted until ERROR_INJECTION1_ENABLE is set 
7:0 |RW |0x00 to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP PCIE RAS DES EINJ2 DLLP REG 
Address: Operational Base + offset (Ox003C) 


| Bit_|Attr| Reset Value 
[31:10/RO_|0x000000 


EINJ2_DLLP_TYPE 
DLLP Type. Selects the type of DLLP errors to be inserted. 
Note: This register field is sticky. 
Values: 
RW {0x0 
0x0 (ACK_NACK_DLLP): ACK/NAK DLLP's transmission block 
Ox1 (UPD_FC_DLLP): Update FC DLLP's transmission block 
0x2 (NAK_DLLP): Always Transmission for NAK DLLP 
0x3 (RSVD): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 


EINJ2_COUNT 
Error injection count. Indicates the number of errors. This 
register is decremented as the errors are being inserted. 
If the counter value is 0x01 and the error is inserted, 
ERROR_INJECTION2_ENABLE in EINJ_ENABLE_REG returns '0'. 
If the counter value is Ox00 and ERROR_INJECTION2_ENABLE 
=1, the errors are inserted until ERROR_INJECTION2_ENABLE is 
set to '0'. 

7:0  |RW |0x00 This register is affected only when EINJ2_DLLP_TYPE =2'10b. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1434 


RK3588 TRM-Part2 


DSP PCIE RAS DES EINJ3 SYMBOL REG 
Address: Operational Base + offset (0x0040 


| Bit |Attr|/Reset Value| Ci eescription 
31:11]RO_|0x000000 


EINJ3_SYMBOL_TYPE 

Error Type. 8b/10b encoding - Mask K symbol. It is not supported 
to insert errors into the first ordered-set after exiting from 
TxElecIdle when CX_FREQ_STEP_EN has been enabled. All 
encodings other than the defined encodings are reserved. 

Note: This register field is sticky. 

Values: 

10:83 IRW |oxo 0x0 (RSVD_OR_INVRT_SYNC_HDR): Invert sync header for 
128b/130b encoding or this field is reserved for 8b/10b encoding. 
0x1 (COM_PAD_TS1): COM/PAD(TS1 Order set) 
0x2 (COM_PAD_TS2): COM/PAD(TS2 Order set) 
0x3 (COM_FTS): COM/FTS(FTS Order set) 
0x4 (COM_IDL): COM/IDL(E-Idle Order set) 
0x5 (END_EDB): END/EDB Symbol 
0x6 (STP_SDP): STP/SDP Symbol 
0x7 (COM_SKP): COM/SKP(SKP Order set) 

Value After Reset: 0x0 
Testable: writeAsRead 


EINJ3_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented as the errors are being inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION3_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is Ox00 and ERROR_INJECTION3_ENABLE 

=1, the errors are inserted until ERROR_INJECTION3_ENABLE is 
7:0 RW |0x00 1"! 

set to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP PCIE RAS DES EINJ4 FC REG 
Address: Operational Base + offset (0x0044) 


| Bit |Attr| Reset Value 
31:29]RO [Oxo reserved 
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| Bit |Attr| Reset Value, 


EINJ4_BAD_ SRST UR Ree _ VALUE 
Bad update-FC credit value. Indicates the value to add/subtract 
from the UpdateFC credit. This value is represented by two's 
complement. 
Note: This register field is sticky. 
28:16|RW |0x0000 Values: 
Oxfff (MAX_VAL): +4095 
0x1001 (MIN_VAL): -4095 
Value After Reset: 0x0 
Se ——— writeAsRead 


a5 |RO_|OxO_ [reserved 


EINJ4_VC_NUMBER 

VC Number. Indicates target VC Number. 

Note: This register field is sticky. 
14:12/RW Joxo NaNeS: 

0x0 (MIN_VAL): Min Value 

0x7 (MAX_VAL): Min Value 

Value After Reset: 0x0 

Testable: writeAsRead 


41 |RO_|0x0_ [reserved 


reserved 
EINJ4_UPDFC_TYPE 
Update-FC type. Selects the credit type. 
Note: This register field is sticky. 
Values: 
0x0 (POSTED_TLP_HDR): Posted TLP Header Credit value control 
Ox1 (NON_POSTED_TLP_HDR): Non-Posted TLP Header Credit 
value control 

10:8 |RW {0x0 0x2 (CMPL_TLP_HDR): Completion TLP Header Credit value 
control 
0x3 (RSERVED): Reserved 
0x4 (POSTED_TLP_DATA): Posted TLP Data Credit value control 
0x5 (NON_POSTED_TLP_DATA): Non-Posted TLP Data Credit 
value control 
0x6 (CMPL_TLP_DATA): Completion TLP Data Credit value control 
0x7 (RSVD): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr|ResetValue| Ci@eescription 


EINJ4_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented as the errors are being inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION4_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is Ox00 and ERROR_INJECTION4_ENABLE 

=1, the errors are inserted until ERROR_INJECTION4_ENABLE is 
7:0 RW |0x00 "1! 

set to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP PCIE RAS DES EINJ5 SP TLP REG 
Address: Operational Base + offset (0x0048) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:9 [RO _|0xo00000__—ifreserved SY 


EINJ5_SPECIFIED_TLP 
Specified TLP. Selects the specified TLP to be inserted. 
Note: This register field is sticky. 
Values: 
RW {0x0 
0x0 (DUPLICATE_DLLP): Generates duplicate TLPs by handling 
ACK DLLP as NAK DLLP. 
Ox1 (NULLIFIED_TLP): Generates Nullified TLP (Original TLP will 
be stored in retry buffer). 
Value After Reset: 0x0 
Testable: writeAsRead 


EINJ5_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented as the errors are being inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION5_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is 0x00 and ERROR_INJECTION5_ENABLE 

=1, the errors are inserted until ERROR_INJECTION5_ENABLE is 
7:0 RW |0x00 "1! 

set to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP_PCIE RAS DES EINJ6 COMPARE POINT HO REG 
Address: Operational Base + offset (0x004C) 
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| Bit |Attr| Reset Value, 


PoCCéiescription 
EINJ6_COMPARE_POINT_HO 
Packet Compare Point: ist DWORD. 
Specifies which Tx TLP header DWORD#O0 bits to compare with 
the corresponding bits in the Packet Compare Value registers 
(EINJ6_COMPARE_VALUE*). 
: When all specified bits (in the Tx TLP header and 

31:0 |RW /0x00000000 EINJ6_COMPARE_VALUE*) match, the controller inserts errors 
into the TLP. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP PCIE RAS DES EINJ6 COMPARE POINT Hi REG 
Address: Operational Base + offset (0x0050 


| Bit_|Attr| Reset Value 


EINJ6_COMPARE_POINT_H1 
Packet Compare Point: 2nd DWORD. 
Specifies which Tx TLP header DWORD#O0 bits to compare with 
the corresponding bits in the Packet Compare Value registers 
(EINJ6_COMPARE_VALUE*). 
: When all specified bits (in the Tx TLP header and 

31:0 |RW |0x00000000 EINJ6_COMPARE_VALUE*) match, the controller inserts errors 
into the TLP. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE RAS DES EINJ6 COMPARE POINT H2 REG 
Address: Operational Base + offset (0x0054) 
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| Bit |Attr| Reset Value, 


Pp oCéiescription 
EINJ6_COMPARE_POINT_H2 
Packet Compare Point: 3rd DWORD. 
Specifies which Tx TLP header DWORD#O0 bits to compare with 
the corresponding bits in the Packet Compare Value registers 
(EINJ6_COMPARE_VALUE*). 
: When all specified bits (in the Tx TLP header and 

31:0 |RW /0x00000000 EINJ6_COMPARE_VALUE*) match, the controller inserts errors 
into the TLP. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP PCIE RAS DES EINJ6 COMPARE POINT H3 REG 
Address: Operational Base + offset (0x0058 


| Bit_|Attr| Reset Value 


EINJ6_COMPARE_POINT_H3 
Packet Compare Point: 4th DWORD. 
Specifies which Tx TLP header DWORD#O0 bits to compare with 
the corresponding bits in the Packet Compare Value registers 
(EINJ6_COMPARE_VALUE*). 
: When all specified bits (in the Tx TLP header and 

31:0 |RW |0x00000000 EINJ6_COMPARE_VALUE*) match, the controller inserts errors 
into the TLP. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE RAS DES EINJ6 COMPARE VALUE HO REG 
Address: Operational Base + offset (Ox005C) 


| Bit |Attr| Reset Value, 


Po Cieescription 
EINJ6_COMPARE_VALUE_HO 
Packet Compare Value: 1st DWORD. 
Specifies the value to compare against Tx the TLP header 
DWORD#0 bits specified in the Packet Compare Point registers 
(EINJ6_COMPARE_POINT*). 

31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_ PCIE RAS DES EINJ6 COMPARE VALUE H1 REG 
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Address: Operational Base + offset (0x0060 


| Bit_|Attr| Reset Value 


EINJ6_COMPARE_VALUE_H1 
Packet Compare Value: 2nd DWORD. 
Specifies the value to compare against Tx the TLP header 
DWORD#O0 bits specified in the Packet Compare Point registers 
(EINJ6_COMPARE_POINT*). 
31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP PCIE RAS DES EINJ6 COMPARE VALUE H2 REG 
Address: Operational Base + offset (0x0064 


| Bit_|Attr| Reset Value 


EINJ6_COMPARE_VALUE_H2 
Packet Compare Value: 3rd DWORD. 
Specifies the value to compare against Tx the TLP header 
DWORD#O0 bits specified in the Packet Compare Point registers 
(EINJ6_COMPARE_POINT*). 
31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP PCIE RAS DES EINJ6G6 COMPARE VALUE H3 REG 
Address: Operational Base + offset (0x0068) 


| Bit |Attr| Reset Value 


EINJ6_COMPARE_VALUE_H3 
Packet Compare Value: 4th DWORD. 
Specifies the value to compare against Tx the TLP header 
DWORD#O0 bits specified in the Packet Compare Point registers 
(EINJ6_COMPARE_POINT*). 
31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE RAS DES EINJ6 CHANGE POINT HO REG 
Address: Operational Base + offset (Ox006C) 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
EINJ6_CHANGE_POINT_HO 
Packet Change Point: 1st DWORD. 
Specifies which Tx TLP header DWORD #0 bits to replace with the 
corresponding bits in the Packet Change Value registers 
EINJ6_CHANGE_VALUE*). 
31:0 |RW |0x00000000 ( a _ ) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE RAS DES EINJ6 CHANGE POINT Hi REG 
Address: Operational Base + offset (0x0070) 


| Bit |Attr| Reset Value, 


Po Cieescription 
EINJ6_CHANGE_POINT_H1 
Packet Change Point: 2nd DWORD. 
Specifies which Tx TLP header DWORD#O0O bits to replace with the 
corresponding bits in the Packet Change Value registers 
(EINJ6_CHANGE_VALUE*). 

31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP _ PCIE RAS DES EINJ6 CHANGE POINT H2 REG 
Address: Operational Base + offset (0x0074) 


| Bit |Attr| Reset Value 


EINJ6_CHANGE_POINT_H2 
Packet Change Point: 3rd DWORD. 
Specifies which Tx TLP header DWORD #0 bits to replace with the 
corresponding bits in the Packet Change Value registers 
EINJ6_CHANGE_VALUE*). 
31:0 |RW |0x00000000 ( = = ) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE RAS DES EINJ6 CHANGE POINT H3_ REG 
Address: Operational Base + offset (0x0078) 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
EINJ6_CHANGE_POINT_H3 
Packet Change Point: 4th DWORD. 
Specifies which Tx TLP header DWORD #0 bits to replace with the 
corresponding bits in the Packet Change Value registers 
(EINJ6_CHANGE_VALUE*). 

31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE RAS DES EINJ6 CHANGE VALUE HO REG 
Address: Operational Base + offset (0x007C) 


| Bit |Attr| Reset Value, 


Po eseription 
EINJ6_CHANGE_VALUE_HO 
Packet Change Value: 1st DWORD. 
Specifies replacement values for the Tx TLP header DWORD#0 
bits defined in the Packet Change Point registers 
(EINJ6_CHANGE_POINT*). 

31:0 |RW |Ox00000000 |Only applies when the EINJ6_INVERTED_CONTROL field in 
EINJ6_TLP_REG is '0'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP PCIE RAS DES EINJ6 CHANGE VALUE Hi REG 
Address: Operational Base + offset (0x0080) 


| Bit |Attr| Reset Value 


EINJ6_CHANGE_VALUE_Hi 
Packet Change Value: 2nd DWORD. 
Specifies replacement values for the Tx TLP header DWORD#0 
bits defined in the Packet Change Point registers 
(EINJ6_CHANGE_POINT*). 

31:0 |RW |Ox00000000 |Only applies when the EINJ6_INVERTED_CONTROL field in 
EINJ6_TLP_REG is '0'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE RAS DES EINJ6 CHANGE VALUE H2 REG 
Address: Operational Base + offset (0x0084) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC(*é@WDeeSecription 
EINJ6_CHANGE_VALUE_H2 
Packet Change Value: 3rd DWORD. 
Specifies replacement values for the Tx TLP header DWORD#0 
bits defined in the Packet Change Point registers 
(EINJ6_CHANGE_POINT*). 

31:0 |RW |Ox00000000 |Only applies when the EINJ6_INVERTED_CONTROL field in 
EINJ6_TLP_REG is '0'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP PCIE RAS DES EINJ6 CHANGE VALUE H3 REG 
Address: Operational Base + offset (0x0088 


| Bit_|Attr| Reset Value 


EINJ6_CHANGE_VALUE_H3 
Packet Change Value: 4th DWORD. 
Specifies replacement values for the Tx TLP header DWORD#0 
bits defined in the Packet Change Point registers 
(EINJ6_CHANGE_POINT*). 

31:0 |RW |Ox00000000 |Only applies when the EINJ6_INVERTED_CONTROL field in 
EINJ6_TLP_REG is '0'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP _ PCIE RAS DES EINJ6 TLP REG 
Address: Operational Base + offset (Ox008C) 

| Bit [Attr|ResetValue|  —————C‘iScription = 
[31:12[RO_|Oxo0000_—sifreserved 


EINJ6_PACKET_TYPE 
Packet type. Selects the TLP packets to inject errors into. All 
encodings other than the specified encodings are reserved. 
Note: This register field is sticky. 
11:9 |RW |0x0 Nanles: 
0x0 (HEADER): TLP Header 
Oxi (TLP_FIRST_4_ DW): TLP Prefix 1st 4-DWORDs 
Ox2 (TLP_SECOND_DW): TLP Prefix 2nd -DWORDs 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘CSCCC‘CD@Secription 
EINJ6_INVERTED_CONTROL 
Inverted Error Injection Control. Encodded viues given as above. 
Note: This register field is sticky. 
Values: 

RW /|0x0 ; 
0x0 (REPLACE): EINJ6_CHANGE_VALUE_H[0/1/2/3] is used to 
replace bits specified by EINJ6_CHANGE_POINT_H[0/1/2/3]. 
Oxi (IGNORE): EINJ6_CHANGE_VALUE_H[0/1/2/3] is ignored 
and inverts bits specified by EINJ6_CHANGE_POINT_H[0/1/2/3]. 
Value After Reset: 0x0 
Testable: writeAsRead 


EINJ6_ COUNT 

Error Injection Count. Indicates the number of errors to insert. 

This counter is decremented while errors are been inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION6_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is OxOO and ERROR_INJECTION6_ENABLE=1, 

errors are inserted until ERROR_INJECTION6_ENABLE is set to 
7:0 |RW {0x00 ‘OD. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP PCIE RAS DES SD CONTROL1 REG 

Address: Operational Base + offset (Ox00A0) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:24[RO_|OxOO ——sifreserved 


LOW_POWER_INTERVAL 
Low Power Entry Interval Time. 
Interval Time that the controller starts monitoring RXELECIDLE 
signal after LOs/L1/L2 entry. You should set the value according 
to the latency from receiving EIOS to, RXELECIDLE assertion at 
the PHY. 
Note: This register field is sticky. 
23:22/RW |0x0 
Values: 
0x0 (_40NS): 40ns 
Oxi (_160NS): 160ns 
0x2 (_320NS): 320ns 
0x3 (_640NS): 640ns 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr|ResetValue| ss Ci@eescription 


TX_EIOS_NUM 
Number of Tx EIOS. This register sets the number of transmit 
EIOS for LOs/L1 entry and Disable/Loopback/Hot-reset exit. The 
controller selects the greater value between this register and the 
value defined by the PCI-SIG specification. 
Note: This register field is sticky. 
Values: 

21:20)/RW |0x0 0x0 (G2_2_EIOS_OTHER_SPEED_1_EIOS): (2.5GT/s, 8.0GT/s or 
higher) 1 or (5.0GT/s ) 2 
Ox1 (G2_8_EIOS_OTHER_SPEED_4_EIOS): (2.5GT/s, 8.0GT/s or 
higher) 4 or (5.0GT/s ) 8 
Ox2 (G2_16_EIOS_OTHER_SPEED_8_EIOS): (2.5GT/s, 8.0GT/s 
or higher) 8 or (5.0GT/s ) 16 
0x3 (G2_32_EIOS_OTHER_SPEED_16_EIOS): (2.5GT/s, 8.0GT/s 
or higher) 16 or (5.0GT/s ) 32 
Value After Reset: 0x0 
Testable: writeAsRead 
reserved 


119:17/RO_|0x0_ [reserved 


FORCE_DETECT_LANE_EN 
Force Detect Lane Enable. 
Note: This register field is sticky. 
Values: 
16 RW |0x0 
0x0 (CLEAR): Clear 
0x1 (SET): When this bit is set, the controller ignores receiver 
detection from PHY during LTSSM Detect state and uses 
FORCE_DETECT_LANE. 
Value After Reset: 0x0 
Testable: writeAsRead 
FORCE_DETECT_LANE 
Force Detect Lane. When the FORCE_DETECT_LANE_EN field is 
set, the controller ignores receiver detection from PHY during 
LTSSM Detect state and uses this value instead. Value represents 
lane number. 
Note: This register field is sticky. 
15:0 |RW /0x0000 
Values: 
0x0 (MIN_VAL): LaneO 
Oxf (MAX_VAL): Lane15 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP_PCIE RAS DES SD CONTROL2 REG 
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Address: Operational Base + offset (OxO00A4 


= Bit_{attr Reset Value 
[31:17/RO |0x0000 reserved ti(‘i‘—s‘“‘i;O!WOOUUUUUU 


FRAMING_ERR_RECOVERY_DISABLE 
Framing Error Recovery Disable. 
This bit disables a transition to Recovery state when a Framing 
Error is occurred. 
RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


}U5:11/RO_|Ox0O_ [reserved 


DIRECT_LPBKSLV_TO_EXIT 
Direct Loopback Slave To Exit. 
Note: This register field is sticky. 
Values: 

10 RW {0x0 
0x0 (CLEAR): Clear 
0x1 (SET): When this bit is set and the LTSSM is in Loopback 
Slave Active State, the LTSSM transitions to Loopback Slave Exit 
state. 
Value After Reset: 0x0 
Testable: writeAsRead 
DIRECT_POLCOMP_TO_DETECT 
Direct Polling.Compliance to Detect. 
Note: This register field is sticky. 
Values: 

RW {0x0 

0x0 (CLEAR): Clear 
Ox1 (SET): When this bit is set and the LTSSM is in Polling 
Compliance State, the LTSSM transitions to Detect state. 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr| Reset Value, 


SS RECIDLE_TO_CONFIG 
Direct Recovery.Idle to Configuration. 
Note: This register field is sticky. 
Values: 
RW /|0x0 
0x0 (CLEAR): Clear 
Oxi (SET): When this bit is set and the LTSSM is in Recovery Idle 
State, the LTSSM transitions to Configuration state. 
Value After Reset: 0x0 
Testable: writeAsRead 


7:3 |RO_|Ox0O [reserved 


NOACK_FORCE_LINKDOWN 
Force LinkDown. 
Note: This register field is sticky. 
Values: 
2 RW |0x0 
0x0 (CLEAR): Clear 
0x1 (SET): When this bit is set and the controller detects 
REPLY_NUM rolling over 4 times, the LTSSM transitions to Detect 
State. 
Value After Reset: 0x0 
Testable: writeAsRead 
RECOVERY_REQUEST 
Recovery Request. 
Values: 
0x0 (CLEAR): Clear 
1 wo |oxo 0x1 (SET): When this bit is set to '1' in LO or LOs, the LTSSM 
starts transitioning to Recovery State. This request does not 
cause a speed change or re-equalization. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| —Ci@eescription 


HOLD_LTSSM 
Hold and Release LTSSM. 
Note: This register field is sticky. 
Values: 
RW |0x0 
0x0 (CLEAR): Clear 
Oxi (SET): As long as this field is '1', the controller stays in the 
current LTSSM. 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP PCIE RAS DES SD STATUS LiLANE REG 
Address: Operational Base + offset (OxOOBO 


| Bit_|Attr| Reset Value 


DESKEW_POINTER 
Deskew Pointer. 
Indicates Deskew pointer of internal Deskew buffer of selected 
lane number(LANE_SELECT). 
31:24 0x00 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


23:21]RO_|OxO_ reserved 


PIPE_TXELECIDLE 
PIPE: TxElecldle. 
Indicates PIPE TXELECIDLE signal of selected lane 
number(LANE_SELECT). 
2 ons Note: This register field is sticky. 
Value After Reset: 0x1 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po C—C—“‘“‘CCC‘*éScription 
PIPE_RXELECIDLE 
PIPE:RxElecldle. 
Indicates PIPE RXELECIDLE signal of selected lane 
number(LANE_SELECT). 
19 Ox1 Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 
PIPE_RXVALID 
PIPE:RxValid. 
Indicates PIPE RXVALID signal of selected lane 
number(LANE_SELECT). 
18 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PIPE_DETECT_LANE 
PIPE:Detect Lane. 
Indicates whether PHY indicates receiver detection or not on 
selected lane number(LANE_SELECT). 
17 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
PIPE_RXPOLARITY 
PIPE:RxPolarity. 
Indicates PIPE RXPOLARITY signal of selected lane 
number(LANE_SELECT). 
16 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


15:4 |RO_|0x000 
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| Bit |Attr|ResetValue| —Ci@eescription 


LANE_SELECT 

Lane Select. 

Lane Select register for Silicon Debug Status Register of Layer1- 

PerLane. 

Note: This register field is sticky. 
3:0 |RW |0x0 

Values: 

0x0 (MIN_VAL): LaneO 

Oxf (MAX_VAL): Lane1i5 

Value After Reset: 0x0 

Testable: writeAsRead 


DSP PCIE RAS DES SD STATUS LiLTSSM REG 
Address: Operational Base + offset (OxO00B4 


| Bit_|Attr| Reset Value 


LTSSM_VARIABLE 

LTSSM Variable. 

Indicates internal LTSSM variables defined in the PCI Express 

Base Specification. For other value idle_to_rlock_transitioned. 

Note: This register field is sticky. 

Values: 

0x0 (DIR_SPEED_CHANGE): directed_speed_change 

0x1 (CHANGED_SPEED_RCVRY): changed_speed_recovery 
31:16 0x0000 0x2 (SUCCESSFUL_SPEED_NEGO): successful_speed_negotiation 

0x3 (UPCFG_CAPABLE): upconfigure_capable; Set to '1' if both 

ports advertised the UpConfigure capability in the last 

Config.Complete. 

0x4 (SEL_DE_EMPHASIS): select_deemphasis 

0x5 (START_EQ_W_PRESET): start_equalization_w_preset 

0x6 (EQ_DONE_8GT): equalization_done_8GT_data_rate 

0x7 (EQ_DONE_16GT): equalization_done_16GT_data_rate 

Value After Reset: 0x0 

Testable: untestable 

Volatile: true 
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| Bit |Attr|ResetValue| ss Ci@eescription 


LANE_REVERSAL 

Lane Reversal Operation. 

Receiver detected lane reversal. 

This field is only valid in the LO LTSSM state. 
15 0x0 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


14:11[RO |OxO.——sireserved) ee —s—“s‘“‘“‘“‘“‘“‘(‘;:SCS*™r 
PIPE_POWER_DOWN 
PIPE: PowerDown. 


Indicates PIPE PowerDown signal. 


Note: This register field is sticky. 


Value After Reset: 0x2 

Testable: writeAsRead 

Volatile: true 

FRAMING_ERR 

Framing Error. 

Indicates Framing Error detection status. 
Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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FRAMING_ERR_PTR 
First Framing Error Pointer. 


Identifies the first Framing Error using the following encoding. 
The field contents are only valid value when FRAMING_ERR =1. 


Received Unexpected Framing Token (Values 01h to 06h) 
Received Unexpected STP Token (Values 11h to 13h) 
Received Unexpected Block (Values 21h to 2Eh) 

All encodings other than the defined encodings are reserved. 


Note: This register field is sticky. 
Values: 


0x1 (STP_OR_SDP_OR_IDL_RECEIVED_NO_TLP_OR_DLLP): 
When non- STP/SDP/IDL Token was received and it was not in 
TLP/DLLP reception 

0x2 (CURRENT_NO_VALID_EDB_PREVIOUS_VALID_EDB): When 
current token was not a valid EDB token and previous token was 
an EDB. (128/256 bit controller only) 

0x3 (SDP_RECEIVED_NOT_EXPECTED): When SDP token was 
received but not expected. (128 bit & (x8 | x16) controller only) 
Ox4 (STP_RECEIVED_NOT_EXPECTED): When STP token was 
received but not expected. (128 bit & (x8 | x16) controller only) 
0x5 (EDS_RECEIVED_NOT_EXPECTED): When EDS token was 
expected but not received or whenever an EDS token was 
received but not expected. 

0x6 (FRE_ERR_DESKEW_PKT_IN_PROGRESS): When a framing 
error was detected in the deskew block while a packet has been 
in progress in token_finder. 

0x11 (CRC_STP_NOT_MATCH): When Framing CRC in STP token 
did not match 

0x12 (PARITY_STP_NOT_MATCH): When Framing Parity in STP 
token did not match. 

0x13 (TLP_LENGTH_SMALLER_THEN_5DW): When Framing TLP 
Length in STP token was smaller than 5 DWORDs. 

0x21 (RECEVING_OS_AFTER_SDS_IN_DATA_STREAM): When 
Receiving an OS Block following SDS in Datastream state 

0x22 (AFTER_DATA_BLK_OS_BLK_NOT_SKP_EI_EIE): When Data 
Block followed by OS Block different from SKP, EI, EIE in 
Datastream state 

0x23 (UNDEFINE_BLK_TYPE): When Block with an undefined 
Block Type in Datastream state 

0x24 (DATA_STREAM_WITHOUT_3_CYCLE_DATA_STREAM_S): 
When Data Stream without data over three cycles in Datastream 
state 

0x25 (OS_BLK_DURING_DATA_STREAM): When OS Block during 
Data Stream in Datastream state 

0x26 (RXSTATUS_ERR_DATA_STREAM_STATE): When RxStatus 
Error was detected in Datastream state 

0x27 (NOT_ALL_LANE_START_RECEVING_SKP_OS_SAME_T): 
When Not all active lanes receiving SKP OS starting at same cycle 
time in SKPOS state 

0x28 (_2_BLK_TIMEOUT_SKP_OS_SKPOS_STATE): When a 2- 
Block timeout occurs for SKP OS in SKPOS state 
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| Bit |Attr| Reset Value, 


PoCC‘éiescription 
0x29 (CONSECUTIVE_OS_WITHIN_DATA_IN_SKPOS_ STATE): 
When Receiving consecutive OS Blocks within a Data Stream in 
SKPOS state 

Ox2a (PHYSTATUS_ERR_IN_SKPOS_STATE): When Phy status 
error was detected in SKPOS state 

Ox2b (NOT_ALL_LANE_START_RECEVING_EIOS_ SAME_T): When 
Not all active lanes receiving EIOS starting at same cycle time in 
EIOS state 

Ox2c (AT_LEAST_1_ SYM_IS_ NOT_EIOS_ FROM_4 SYM): When At 
least one Symbol from the first 4 Symbols is not EIOS Symbol in 
EIOS state (CX_NB=z2 only) 

Ox2d (NOT_ALL_LANE_START_RECEVING_EIEOS_SAME_T): 
When Not all active lanes receiving EIEOS starting at same cycle 
time in EIEOS state 

Ox2e (NOT_16_EIEOS_SYM_RECEIVED): When Not full 16 eieos 
symbols are received in EIEOS state 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP _ PCIE RAS DES SD STATUS PM _ REG 

Address: Operational Base + offset (OxOOB8 

| Bit |Attr/ResetValue| = —<s ———“(‘(S Ci scription — 
31:24[RO [0x00 ——sireserved — — —“‘“(‘“‘(‘(‘(S#S*S*™C™C™C‘~*dCY 


LATCHED_NFTS 
Latched N_FTS. Indicates the value of N_FTS in the received TS 
Ordered Sets from the Link Partner. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci eescription 


LISUB_STATE 
LiSub State. Indicates internal state machine of L1Sub state. 
Note: This register field is sticky. 
Values: 
Ox0 (S_L1_U): S_L1_U: idle state 
Oxi (S_L1_0): S_L1_0: wait for aux_clk_active 
Ox2 (S_L1_0_ WAIT4_ACK): S_L1_0 WAIT4 ACK : wait for 
pclkack 
0x3 (S_L1_0 WAIT4_CLKREQ): S_Li_ 0 WAIT4_CLKREQ : wait 
. for clkreq 

15:13 0x0 
Ox4 (S_L1_N_ENTRY): S_L1_N_ENTRY : check clkreq_in_n is de- 
asserted for t_power_off time (only for L1.2, reduces to one cycle 
for L1.1) 
Ox5 (S_L1_N): S_L1_N : L1 substate, turn off txcommonmode 
circuits (L1.2 only) and rx electrical idle detection circuits 
Ox6 (S_L1_N_EXIT): S_L1_N_EXIT : locally/remotely initiated 
exit, assert pclkreq, wait for pclkack 
0x7 (S_L1_N_ABORT): S_L1_N_ABORT : wait for pclkack when 
aborting an attempt to enter L1_N 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PME_RESEND_FLAG 
PME Re-send flag. 
When the DUT sends a PM_PME message TLP, the DUT sets 
PME_ Status bit. If host software does not clear PME_ Status bit for 
100ms(+50%/-5%), the DUT resends the PM_PME Message. This 
bit indicates that a PM_PME was resent. 
12 RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po C‘éi scription 
INTERNAL_PM_SSTATE 
Internal PM State(Slave). 
Indicates internal state machine of Power Management Slave 
controller. 
Note: This register field is sticky. 
Values: 
0x0 (S_IDLE): S_IDLE 
0x1 (S_RESPOND_NAK): S_RESPOND_NAK 
0x2 (S_BLOCK_TLP): S_-BLOCK_TLP 
11:8 0x0 0x3 (S_WAIT_LAST_TLP_ACK): S_WAIT_LAST_TLP_ACK 
0x4 (S_WAIT_EIDLE): S_WAIT_EIDLE 
Ox5 (S_LINK_ENTR_L1): S_LINK_ENTR_L1 
Ox6 (S_L1): S_L1i 
Ox7 (S_L1_EXIT): S_L1_ EXIT 
Ox8 (S_L23RDY): S_L23RDY 
0x9 (S_LINK_ENTR_L23): S_LINK_ENTR_L23 
Oxa (S_L23RDY_WAIT4ALIVE): S_L23RDY_WAIT4ALIVE 
Oxb (S_ACK_WAIT4IDLE): S_ACK_WAIT4IDLE 
Oxc (S_WAIT_LAST_PMDLLP): S_WAIT_LAST_PMDLLP 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7:5 |RO |Oxo_ reserved 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC‘#éDeScription 
INTERNAL_PM_MSTATE 
Internal PM State(Master). 
Indicates internal state machine of Power Management Master 
controller. 
Note: This register field is sticky. 
Values: 
0x0 (IDLE): IDLE 
Oxi (LO): LO 
Ox2 (LOS): LOS 
0x3 (ENTER_LOS): ENTER_LOS 
0x4 (EXIT_LOS): LOS_EXIT 
Ox5 (WAIT_PMCSR_CPL_SENT): WAIT_PMCSR_CPL_SENT 
Ox8 (L1): L1 
0x9 (L1_BLOCK_TLP): Li_BLOCK_TLP 
4:0 0x00 Oxa (L1_WAIT_LAST_TLP_ACK): L1_WAIT_LAST_TLP_ACK 
Oxb (L1_WAIT_PMDLLP_ACkK): L1_WAIT_PMDLLP_ACK 
Oxc (L1_LINK_ENTR_L1): Li_LINK_ENTR_L1 
Oxd (L1_EXIT): L1_EXIT 
Oxf (PREP_4L1): PREP_4L1 
0x10 (L23_ BLOCK_TLP): L23_ BLOCK_TLP 
Oxii (L23_WAIT_LAST_TLP_ACK): L23_WAIT_LAST_TLP_ACK 
0x12 (L23_WAIT_PMDLLP_ACK): L23_ WAIT_PMDLLP_ACK 
0x13 (L23_ENTR_L23): L23_ENTR_L23 
0x14 (L23RDY): L23RDY 
0x15 (PREP_4L23): PREP_4L23 
0x16 (L23RDY_WAIT4ALIVE): L23RDY_WAIT4ALIVE 
0x17 (LOS_BLOCK_TLP): LOS_ BLOCK_TLP 
0x18 (WAIT_LAST_PMDLLP): WAIT_LAST_PMDLLP 
0x19 (WAIT_DSTATE_UPDATE): WAIT_DSTATE_UPDATE 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE RAS DES SD STATUS L2 REG 

Address: Operational Base + offset (OxOOBC) 

| Bit [Attr|ResetValue| Ci cription = 
31:28[RO_|OxO_ si [reserved 


FC_INIT2 
FC_INIT2. Indicates the controller is in FC_INIT2(VCO) state. 
Note: This register field is sticky. 
ad oxo Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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FC_INIT1 
FC_INIT1. Indicates the controller is in FC_INIT1(VCO) state. 


Note: This register field is sticky. 


Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

DLCMSM 

DLCMSM. Indicates the current DLCMSM. 
Note: This register field is sticky. 
Values: 

0x0 (DL_INACTIVE): DL_INACTIVE 
Oxi (DL_FC_INIT): DL_FC_INIT 
0x3 (DL_ACTIVE): DL_ACTIVE 
Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


RX_ACK_SEQ_NO 
Tx Ack Sequence Number. Indicates ACKD_SEQ which is updated 
by receiving ACK/NAK DLLP. 
Note: This register field is sticky. 
23:12 Oxfff 
Value After Reset: Oxfff 
Testable: writeAsRead 
Volatile: true 
TX_TLP_SEQ_NO 
Tx Tlp Sequence Number. Indicates next transmit sequence 
number for transmit TLP. 
Note: This register field is sticky. 
11:0 0x000 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE RAS DES SD STATUS L3FC_REG 
Address: Operational Base + offset (Ox00CO) 
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| Bit |Attr|ResetValue| ss Ci@eecription 


CREDIT_DATA1 
Credit Data1. Current FC credit data selected by the 
CREDIT_SEL_VC, CREDIT_SEL_CREDIT_TYPE, 
CREDIT_SEL_TLP_TYPE, and CREDIT_SEL_HD viewport-select 
fields. 
Rx: Credit Allocated Value 

; Tx: Credit Limit Value. This value is valid when 

31:20 0x000 DLCMSM=0x3(DL_ACTIVE). 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: untestable 
Volatile: true 
CREDIT_DATAO 
Credit DataO. Current FC credit data selected by the 
CREDIT_SEL_VC, CREDIT_SEL_CREDIT_TYPE, 
CREDIT_SEL_TLP_TYPE, and CREDIT_SEL_HD viewport-select 
fields. 
Rx: Credit Received Value 
19:8 0x000 Tx: Credit Consumed Value 

Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7 —|RO_|0x0____— reserved 


CREDIT_SEL_HD 
Credit Select(HeaderData). This field in conjunction with the 
CREDIT_SEL_VC, CREDIT_SEL_CREDIT_TYPE, and 
CREDIT_SEL_TLP_TYPE viewport-select fields determines that 
data that is returned by the CREDIT_DATAO and CREDIT_DATA1 
data fields. 
Note: This register field is sticky. 

RW /|0x0 
Values: 
0x0 (HEADER_CREDIT): Header Credit 
0x1 (DATA_CREDIT): Data Credit 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr| Reset Value, 
CREDIT_SEL_TLP_TYPE 
Credit Select(TLP Type). This field in conjunction with the 
CREDIT_SEL_VC, CREDIT_SEL_CREDIT_TYPE, and 
CREDIT_SEL_HD viewport-select fields determines that data that 
is returned by the CREDIT_DATAO and CREDIT_DATA1 data fields. 


Note: This register field is sticky. 
Values: 


0x0 (POSTED): Posted 
0x1 (NON_POSTED): Non-Posted 
0x2 (COMPLETION): Completion 
Value After Reset: 0x0 


Testable: writeAsRead 

CREDIT_SEL_CREDIT_TYPE 

Credit Select(Credit Type). This field in conjunction with the 
CREDIT_SEL_VC, CREDIT_SEL_TLP_TYPE, and CREDIT_SEL_HD 
viewport-select fields determines that data that is returned by the 
CREDIT_DATAO and CREDIT_DATA1 data fields. 


Note: This register field is sticky. 
Values: 


0x0 (RX): Rx 
Oxi (TX): Tx 
Value After Reset: 0x0 


Testable: writeAsRead 

CREDIT_SEL_VC 

Credit Select(VC). This field in conjunction with the 
CREDIT_SEL_CREDIT_TYPE, CREDIT_SEL_TLP_TYPE, and 
CREDIT_SEL_HD viewport-select fields determines that data that 
is returned by the CREDIT_DATAO and CREDIT_DATA1 data fields. 


Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): VCO 


Ox7 (MAX_VAL): VC7 
Value After Reset: 0x0 


DSP_PCIE RAS DES SD STATUS L3_ REG 
Address: Operational Base + offset (Ox00C4) 


|Attr|ResetValue| —Ciescription 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| ss Ci@eescription 


MFTLP_STATUS 
Malformed TLP Status. Indicates malformed TLP has occurred. 
Note: This register field is sticky. 
q BME OR? Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


MFTLP_POINTER 
First Malformed TLP Error Pointer. Indicates the element of the 
received first malformed TLP. This pointer is validated by 
MFTLP_STATUS. All encodings other than the defined encodings 
are reserved. 
Note: This register field is sticky. 
Values: 
0x1 (ATMC_OP_ALIGN): AtomicOp address alignment 
0x2 (ATMC_OP_OPERAND): AtomicOp operand 
0x3 (ATMC_OP_BYTE_EN): AtomicOp byte enable 
0x4 (TLP_LENGTH_MISMATCH): TLP length miss match 
0x5 (MAX_PAYLOAD_SIZE): Max payload size 
Ox6 (TLP_WITHOUT_TCO): Message TLP without TCO 
0x00 0x7 (INVALID_TC): Invalid TC 
0x8 (UNXPCTD_ROUTE_BIT_MSG_TLP): Unexpected route bit in 
Message TLP 
0x9 (UNXPCTD_CRS_STATUS_CMPL_TLP): Unexpected CRS 
status in Completion TLP 
Oxa (BYTE_ENABLE): Byte enable 
Oxb (MEM_ADDR_4KB_BOUNDARY): Memory Address 4KB 
boundary 
Oxc (TLP_PREFIX_RULES): TLP prefix rules 
Oxd (TRANSLATION_RULES): Translation request rules 
Oxe (INVALID_TLP_TYPE): Invalid TLP type 
Oxf (CMPL_RULES): Completion rules 
Ox7f (APPLICATION): Application 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE RAS DES SD EQ CONTROL1 REG 
Address: Operational Base + offset (Ox00DO) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1460 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eescription 


FOM_TARGET 
FOM Target. Indicates figure of merit target criteria value of EQ 
Master(DSP in EQ Phase3/USP in EQ Phase2). 
This field is only valid when GEN3_EQ_FB_MODE is 0001b(Figure 
Of Merit). 
31:24)RW |0x00 

Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
FOM_TARGET_ENABLE 
FOM Target Enable. Enables the FOM_TARGET fields. 

rw loxo Note: This register field is sticky. 
Value After Reset: 0x0 
St writeAsRead 


22:18|RO_|OxoO_ reserved 


EVAL_INTERVAL_TIME 
Eval Interval Time. Indicates interval time of RxEqEval assertion. 
This field is used for EQ Master(DSP in EQ Phase3/USP in EQ 
Phase2). 
Note: This register field is sticky. 
17:16|RW |0x0 Welles: 
0x0 (_500NS): 500ns 
Oxi (_1US): ius 
Ox2 (_2US): 2us 
0x3 (_4US): 4us 
Value After Reset: 0x0 
a $s writeAsRead 


15:10)RO_ |0xoo_ reserved 
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| Bit |Attr|ResetValue| Ci eecription 


EXT_EQ_ TIMEOUT 

Extends EQ Phase2/3 Timeout. This field is used when the LTSSM 

is in Recovery.EQ2/3. When this field is set, the value of EQ2/3 

timeout is extended. 

Note: This register field is sticky. 

Values: 

0x0 (_24MS_OR_32MS): [EQ Master(DSP in EQ Phase3/USP in 

EQ Phase2)] 24ms (default) or [EQ Slave(DSP in EQ Phase2/USP 
rw loxo in EQ Phase3)] 32ms (default) 

Ox1 (_48MS_OR_56MS): [EQ Master(DSP in EQ Phase3/USP in 

EQ Phase2)] 48ms (x2) or [EQ Slave(DSP in EQ Phase2/USP in 

EQ Phase3)] 56ms (32ms+24ms) 

Ox2 (_240MS_OR_248MS): [EQ Master(DSP in EQ Phase3/USP in 

EQ Phase2)] 240ms (x10) or [EQ Slave(DSP in EQ Phase2/USP in 

EQ Phase3)] 248ms (32ms +9*24ms) 

0x3 (NO_TIMEOUT): [EQ Master(DSP in EQ Phase3/USP in EQ 

Phase2)] No timeout or [EQ Slave(DSP in EQ Phase2/USP in EQ 

Phase3)] No timeout 

Value After Reset: 0x0 

Testable: writeAsRead 

reserved 


7:5 [RO |OxO reserved 
EQ RATE_SEL 
EQ Status Rate Select. Setting this field in conjunction with the 
EQ_LANE_SEL field determines the per-lane Silicon Debug EQ 
Status data returned by the SD_EQ_CONTROL[2/3] and 
SD_EQ_ STATUS[1/2/3] viewport registers. 
Note: This register field is sticky. 
- RM Ox8 Values: 
0x0 (_8GT): 8.0GT/s Speed (include ESM data rate) 
Ox1 (_16GT): 16.0GT/s Speed (include ESM data rate) 
Ox2 (_32GT): 32.0GT/s Speed 
Value After Reset: 0x0 
Testable: writeAsRea 
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| Bit |Attr|ResetValue| Ci@eescription 


EQ LANE_SEL 
EQ Status Lane Select. Setting this field in conjunction with the 
EQ _RATE_SEL field determines the per-lane Silicon Debug EQ 
Status data returned by the SD_EQ_CONTROL[2/3] and 
SD_EQ_STATUS[1/2/3] viewport registers. 
Note: This register field is sticky. 
RW /|0x0 
Values: 
0x0 (MIN_VAL): LaneO 
Oxf (MAX_VAL): Lanei5 
Value After Reset: 0x0 
Testable: writeAsRead 


DSP _ PCIE RAS DES SD EQ CONTROL2 REG 

Address: Operational Base + offset (Ox00D4) 

| Bit [Attr|ResetValue| CC‘ scription =— 
31 [RO [Oxo si freserved 


FORCE_LOCAL_TX_PRESET_ENABLE 
Force Local Transmitter Preset Enable. Enables the 
FORCE_LOCAL_TX_PRESET field. If select rate in the 
EQ _RATE_SEL field is 32.0GT/s Speed, this feature is not 
available. 
30 RW |/0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FORCE_LOCAL_RX_HINT_ENABLE 
Force Local Receiver Preset Hint Enable. Enables the 
FORCE_LOCAL_RX_HINT field. If select rate in the EQ_RATE_SEL 
field is other than 8.0GT/s Speed, this feature is not available. 
Note: This register field is sticky. 

29 RW |0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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PORES TS ees LOCAL_TX_COEF_ENABLE 
Force Local Transmitter Coefficient Enable. Enables the following 
fields: 
FORCE_LOCAL_TX_PRE_CURSOR 
FORCE_LOCAL_TX_CURSOR 
FORCE_LOCAL_TX_POST_CURSOR 
RW |0x0 Note: This register field is sticky. 

Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FORCE_LOCAL_TX_PRESET 
Force Local Transmitter Preset. Indicates initial preset value of 
USP in EQ Slave(EQ Phase2) instead of receiving EQ TS2. If 
select rate in the EQ_RATE_SEL field is 32.0GT/s Speed, this 
feature is not available. 

27:24IRW |0x0O Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


23:21]RO_|OxO_ [reserved 


FORCE_LOCAL_RX_HINT 
Force Local Receiver Preset Hint. Indicates the RxPresetHint value 
of EQ Slave(DSP in EQ Phase2/USP in EQ Phase3), instead of 
received or set value. If select rate in the EQ _RATE_SEL field is 
other than 8.0GT/s Speed, this feature is not available. 
20:18/RW |0x0O Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FORCE_LOCAL_TX_POST_CURSOR 
Force Local Transmitter Post-Cursor. Indicates the coefficient 
value of EQ Slave(DSP in EQ Phase2/USP in EQ Phase3), instead 
of the value instructed from link partner. 
Note: This register field is sticky. 
17:12}RW |0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Pp t—i“‘CONOUOScription 
FORCE_LOCAL_TX_CURSOR 
Force Local Transmitter Cursor. Indicates the coefficient value of 
EQ Slave(DSP in EQ Phase2/USP in EQ Phase3), instead of the 
value instructed from link partner. 
Note: This register field is sticky. 

11:6 |RwW |ox00 2 " 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FORCE_LOCAL_TX_PRE_CURSOR 
Force Local Transmitter Pre-cursor. Indicates the coefficient value 
of EQ Slave(DSP in EQ Phase2/USP in EQ Phase3), instead of the 
value instructed from link partner. 
Note: This register field is stick 
Rw |ox00 ve 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP _ PCIE RAS DES SD EQ CONTROL3 REG 

Address: Operational Base + offset (Ox00D8) 

| Bit [Attr|ResetValue|  ———C‘iScription = 
31:29[RO_|OxO_ si freserved 


FORCE_REMOTE_TX_COEF_ENABLE 

Force Remote Transmitter Coefficient Enable. Enables the 

following fields: 

FORCE_REMOTE_TX_PRE_CURSOR 

FORCE_REMOTE_TX_CURSOR 

FORCE_REMOTE_TX_POST_CURSOR 

This function can only be used when GEN3_EQ FB _MODE = 
28 RW |0x0 0O000b(Direction Change) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

reserved —i—“‘“‘“‘“CSOCSC™S™CSCCCidC 


127:18|RO [0x000 reserved 
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| t—“‘CONCCOCOC#(#wWescription——i‘sCiszC 
FORCE_REMOTE_TX_POST_CURSOR 
Force Remote Transmitter Post-Cursor. Indicates the coefficient 
value of EQ Master(DSP in EQ Phase3/USP in EQ Phase2), instead 
of the value instructed from local phy in dirchange mode. 
Note: This register field is sticky. 

17:12|;|RW |0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FORCE_REMOTE_TX_CURSOR 
Force Remote Transmitter Cursor. Indicates the coefficient value 
of EQ Master(DSP in EQ Phase3/USP in EQ Phase2), instead of 
the value instructed from local phy in dirchange mode. 
Note: This register field is sticky. 

11:6 |RW |0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FORCE_REMOTE_TX_PRE_CURSOR 
Force Remote Transmitter Pre-Cursor. Indicates the coefficient 
value of EQ Master(DSP in EQ Phase3/USP in EQ Phase2), instead 
of the value instructed from local phy in dirchange mode. 
Note: This register field is sticky. 

RW {0x00 

Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE RAS DES SD EQ STATUS1 REG 


Address: Operational Base + offset (OxOOEO 
| Bit [Attr[ResetValue| —<“i*‘“;CSC*éi scription — 
[31:8 [RO [0x000000 
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| Bit |Attr|ResetValue| Ci ecription = 


EQ REJECT_EVENT 
EQ Reject Event. Indicates that the controller receives two 
consecutive TS1 OS w/Reject=1b during EQ Master phase(DSP in 
EQ Phase3/USP in EQ Phase2). This bit is automatically cleared 
when the controller starts EQ Master phase again. 

7 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
EQ _RULEC_VIOLATION 
EQ Rule C Violation. Indicates that coefficients rule C violation is 
detected in the values provided by PHY using direction change 
method during EQ Master phase(DSP in EQ Phase3/USP in EQ 
Phase2). The coefficients rule C correspond to the rules c) from 
section "Rules for Transmitter Coefficents" in the PCI Express 
Base Specification. 
This bit is automatically cleared when the controller starts EQ 

0x0 Master phase again. 

Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ RULEB_VIOLATION 
EQ Rule B Violation. Indicates that coefficients rule B violation is 
detected in the values provided by PHY using direction change 
method during EQ Master phase(DSP in EQ Phase3/USP in EQ 
Phase2). The coefficients rules B correspond to the rules b) from 
section "Rules for Transmitter Coefficents" in the PCI Express 
Base Specification. 

This bit is automatically cleared when the controller starts EQ 
0x0 Master phase again. 
Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 
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| Bit |Attr| Reset Value, 


Po C‘iescription 
EQ RULEA_ VIOLATION 
EQ Rule A Violation. Indicates that coefficients rule A violation is 
detected in the values provided by PHY using direction change 
method during EQ Master phase(DSP in EQ Phase3/USP in EQ 
Phase2). The coefficients rules A correspond to the rules a) from 
section "Rules for Transmitter Coefficents" in the PCI Express 
Base Specification. 
This bit is automatically cleared when the controller starts EQ 

4 0x0 Master phase again. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


SP == |ROFJ0x01= ——_- = |feseived = = 


EQ _CONVERGENCE_INFO 
EQ Convergence Info. Indicates equalization convergence 
information. This bit is automatically cleared when the controller 
starts EQ Master phase again. 
Note: This register field is sticky. 
2:1 0x0 Sash aad 
0x0 (EQ_NOT_ATTEMPTED): Equalization is not attempted 
Oxi (EQ_SUCCESSFUL): Equalization finished successfully 
Ox2 (EQ_UNSUCCESSFUL): Equalization finished unsuccessfully 
0x3 (RSVD): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ SEQUENCE 
EQ Sequence. Indicates that the controller is starting the 
equalization sequence. 
Note: This register field is sticky. 
0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP _ PCIE RAS DES SD EQ STATUS2 REG 
Address: Operational Base + offset (Ox00E4) 
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| Bit |Attr| Reset Value, 


EE —— LOCAL_FOM_VALUE 
EQ Local Figure of Merit. Indicates Local maximum Figure of Merit 
value. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


23:21|RO_|OxO si reserved 


EQ _LOCAL_RX_HINT 
EQ Local Receiver Preset Hint. Indicates Local Receiver Preset 
Hint value. If select rate in the EQ _RATE_SEL field is other than 
8.0GT/s Speed, this feature is not available. 
Note: This register field is sticky. 
20:18 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ LOCAL _POST_CURSOR 
EQ Local Post-Cursor. Indicates Local post cursor coefficient 
value. 
Note: This register field is sticky. 
17:12 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
EQ LOCAL CURSOR 
EQ Local Cursor. Indicates Local cursor coefficient value. 
Note: This register field is sticky. 
tie On80 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po Ciescription 
EQ _LOCAL_PRE_CURSOR 
EQ Local Pre-Cursor. Indicates Local pre cursor coefficient value. 
Note: This register field is sticky. 

ot Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP _ PCIE RAS DES SD EQ STATUS3 REG 

Address: Operational Base + offset (OxO0E8) 

| Bit [Attr|ResetValue| CC‘ Scription = 
31:30[RO_|OxO si freserved 


EQ REMOTE_FS 
EQ Remote FS. Indicates Remote FS value. 
Note: This register field is sticky. 
sae ox0e Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ REMOTE_LF 
EQ Remote LF. Indicates Remote LF value. 
Note: This register field is sticky. 
ao:18 x00 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
EQ REMOTE_POST_CURSOR 
EQ Remote Post-Cursor. Indicates Remote post cursor coefficient 
value. 
Note: This register field is sticky. 
17:12 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po Cescription 
EQ _REMOTE_CURSOR 
EQ Remote Cursor. Indicates Remote cursor coefficient value. 
Note: This register field is sticky. 

ane ont Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ REMOTE_PRE_CURSOR 
EQ Remote Pre-Cursor. Indicates Remote pre cursor coefficient 
value. 
Note: This register field is sticky. 
5:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


11.4.3.19 DSP_PCIE_VSECDMA Registers Summary 


Reset Sane 
[vee foe el 
PCIe Extended Capability ID, 
"CAE ap Gee oe 1 loxcooroos Capability Version, and Next 
eigen een ere | Offset Register 
DSP PCIE VSECDMA VEN 
DOR SPECIFIC HDR OFF 0x0004 w_ |oxo1soo006 | Vendor \Vendor Specific Header Register Header Register 
DSP PCIE VSECDMA DE DMA and related AXI Bridge 
VICE INFORMATION OFF OO N08 oa ree Implementation Information 
DSP PCIE VSECDMA_ NU Number of Implemented Channels 
DSP PCIE VSECDMA UN 
DMA Register Map Start Address 
7 Eo OFFSET LO |{0x0010 iF hoe Offset Low Register 
DSP PCIE VSECDMA_UN 
DMA Register Map Start Address 
oe OFFSET HIG |0x0014 1 |oxcoeeeee Offset High Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.3.20 DSP_PCIE_VSECDMA Detail Registers Description 
DSP _ PCIE VSECDMA EXT CAP HDR OFF 
Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| —Ci@eescription 


NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Capability structure or 000h if no other items exist in 
the linked list of Capabilities. For Extended Capabilities 
implemented in Configuration Space, this offset is relative to the 
beginning of PCI-compatible Configuration Space and thus must 
always be either 000h (for terminating list of Capabilities) or 
greater than OFFh. The bottom 2 bits of this offset are Reserved 
and must be implemented as 00b although software must mask 
them to allow for future uses of these bits. 

31:20/RW |0x000 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


CAP 

Capability Version. This field is a PCI-SIG defined version number 

that indicates the version of the Capability structure present. A 

version of the specification that changes the Extended Capability 

in a way that is not otherwise identifiable (that is, through a new 

Capability field) is permitted to increment this field. All such 

changes to the Capability structure must be software-compatible. 

Software must check for Capability Version numbers that are 

greater than or equal to the highest number defined when the 

software is written, as Functions reporting any such Capability 

Version numbers will contain a Capability structure that is 
19:16)RW |0x1 compatible with that piece of software. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: Ox1 

Testable: writeAsRead 
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Bit [attr Reset Value/______Deseription 


ci Express Extended Capability ID. This field is a PCI-SIG 
defined ID number that indicates the nature and format of the 
Extended Capability. 
Note: The access attributes of this field are as follows: 

£o- 0. |W GOx0G0 Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxb 
Testable: writeAsRead 


DSP PCIE VSECDMA VENDOR SPECIFIC HDR OFF 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


VSEC_LENGTH 

VSEC Length. This field indicates the number of bytes in the 

entire VSEC structure, including the Vendor-Specific Extended 
31:20 0x018 Capability Header, the Vendor-Specific Header, and the vendor- 

specific registers. 


Value After Reset: 0x18 


VSEC_REV 
VSEC Rev. This field is a vendor-defined version number that 
: indicates the version of the VSEC structure. Software must 
19-16 qualify the Vendor ID and VSEC ID before interpreting this field. 


Value After Reset: 0x0 


0x0006 qualify the Vendor ID before interpreting this field. 


Value After Reset: 0x6 


VSEC_ID 
VSEC ID. This field is a vendor-defined ID number that indicates 
15:0 the nature and format of the VSEC structure. Software must 


DSP _ PCIE VSECDMA DEVICE INFORMATION OFF 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:27[RO_|OxOO ——sifreserved 


MASTER_PAGE_BOUNDARY_POINTER_WIDTH 
This field provides address page boundary information. It reports 
6 0x0 the value of CC_MSTR_PAGE_BOUNDARY_PW configuration 
a parameter. 
Value After Reset: Oxd 
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| Bit |Attr| Reset Value 
MASTER_BURST_LENGTH 
Reports the CC_MSTR_BURST_LEN configuration parameter. 


Values: 


0x0 (MSTR_BRSTLEN_ 8): 8 bits 

Oxi (MSTR_BRSTLEN_16): 16 bits 

Ox2 (MSTR_BRSTLEN_ 32): 32 bits 

0x3 (MSTR_BRSTLEN_ 64): 64 bits 

0x4 (MSTR_BRSTLEN_128): 128 bits 

0x5 (MSTR_BRSTLEN_256): 256 bits 

Value After Reset: Oxi 

MASTER_BUS_WIDTH 

This field provides information regarding the AXI master data bus 
width. It reports the value of MASTER_BUS_DATA_WIDTH 
configuration parameter. 


Values: 


0x0 (MSTR_BUSWD_32): 32 bits 

0x1 (MSTR_BUSWD_64): 64 bits 

0x2 (MSTR_BUSWD_128): 128 bits 

0x3 (MSTR_BUSWD_256): 256 bits 

0x4 (MSTR_BUSWD_512): 512 bits 

Value After Reset: 0x2 

AXI 

This field provides information about AXI interface usage. It 
reports the value of AXI_POPULATED configuration parameter. 


Value After Reset: Oxi 

CHANNEL_SEPARATION 

If the MAP_FORMAT is set to HDMA_NATIVE, this field specifies 
the read write channel address separation. Other values are 
reserved. 


Values: 


0x0 (CHSEP_256): 256 separated 

Ox1 (CHSEP_512): 512 separated 

Ox2 (CHSEP_1K): 1k separated 

0x3 (CHSEP_2K): 2k separated 

0x4 (CHSEP_4K): 4k separated 

0x5 (CHSEP_8K): 8k separated 

Ox6 (CHSEP_16K): 16k separated 

Ox7 (CHSEP_32K): 32k separated 

Value After Reset: 0x0 

PFN 

Physical Function Number. This field provides information 
regarding the DMA register and physical function mapping. 


Value After Reset: 0x0 
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| Bit |Attr|ResetValue| —Ci@eescription 


Bar Number. This field provides information regarding the DMA 
10:8 0x4 register and BAR number mapping. 
Value After Reset: 0x4 


7:3, |RO [0x00 reserved 
MAP_FORMAT 
Defines the register map format and features to be one of the 
following values: Other values are reserved. 


0x0 (EDMA_LEGACY_PL): Legacy DMA register map accessed by 
the port-logic registers 

0x1 (EDMA_LEGACY_UNROLL): Legacy DMA register map, 
mapped to a PF/BAR 

0x5 (HDMA_COMPATIBILITY_MODE): HDMA compatibility mode 
(CC_LEGACY_DMA_MAP =1) register map, mapped to a PF/BAR 
0x7 (HDMA_NATIVE): HDMA native (CC_LEGACY_DMA_MAP =0) 
register map, mapped to a PF/BAR 

Value After Reset: Oxi 


DSP_PCIE VSECDMA NUM CHAN OFF 
Address: Operational Base + offset (OxO000C 
| Bit |Attr[ResetValue| =< ——“‘S™ Ci scription — 
[31:26[RO [0x00 ——sireserved — — —“‘“(‘“‘“(“(CS*S*S*™*™C™C™C™C™C™C™C~C~*CY 


NUM_DMA_RD_CHAN 
This field provides information regarding the number of 
; implemented read channels. It reports the value of 
25:16 0x002 CC_NUM_DMA_RD_CHAN parameter. 
Value After Reset: 0x2 


115:10/RO_|0x00___—[reserved 


reserved 
NUM_DMA_WR_CHAN 
This field provides information regarding the number of 
0x002 implemented write channels. It reports the value of 
‘ CC_NUM_DMA_WR_CHAN parameter. 
Value After Reset: 0x2 


DSP PCIE VSECDMA UNROLL ADDR OFFSET LOW OFF 
Address: Operational Base + offset (0x0010 


| Bit_|Attr| Reset Value 


UNROLL_ADDR_OFFSET_LOW 
31:0 0x00000000 BAR address offset, 32-bit LSB. 
Value After Reset: 0x0 


DSP _ PCIE VSECDMA UNROLL ADDR OFFSET HIGH OFF 
Address: Operational Base + offset (0x0014) 
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| Bit |Attr| Reset Value, 


Pp t—i“‘COCUOScription 
UNROLL_ADDR_OFFSET_HIGH 

31:0 0x00000000 BAR address offset, 32-bit MSB. 
Value After Reset: 0x0 


11.4.3.21 _DSP_PCIE_PL Registers Summary 


Reset ihe 
fone | oft sce S| _oeeriton 
DSP PCIE PL ACK LATEN Ack Latency Timer and Replay 
CY TIMER OFF OxON0e w_ Joxoca30408 Timer Register 
DSP PCIE PL VENDOR S - ; 

PEC DLLP OFF —~™ 0x0004 Ww. |oxFEFFFFFF Vendor Specific DLLP Register 
ee Gee oonos w_ |oxoosooooa Port Force Link Register 

DSP _ PCIE PL ACK F ASP Ack Frequency and LO-L1 ASPM 
M_ CTRL OFF Ox000C w_ fox1s020200 Control Register 

W 


DSP PCIE PL PORT LINK 

CTRL OFF 0x0010 0x00030120 |Port Link Control Register 
Woe 0x0014 0x08000000 |Lane Skew Register 

DSP PCIE PL TIMER CIR Timer Control and Max Function 
L_MAX_FUNC_NUM OFF |?X0018 0x00000000 |i). mber Register 

DSP PCIE PL SYMBOL TI Symbol Timer Register and Filter 
MER FILTER 1 OFF Ox0DIe 0x00000140 |y.ck 1 Register 

DSP PCIE PL FILTER MA ; 

SK 2 OFF 0x0020 0x00000000 |Filter Mask 2 Register 


DSP PCIE PL AMBA MUL AMBA Multiple Outbound 
OB DECOMP NP SUB R |0x0024 W_ |0x00000001 |Decomposed NP SubRequests 
EQ CTRL OFF Control Register 


OEE 028 0x00000000 |Debug Register 0 

cai Sa SEE OOS 0x00000000 |Debug Register 1 

DSP_PCIE PL_TX PFC C ; : 

REDIT STATUS OFF 0x0030 0x00000000 |Transmit Posted FC Credit Status 

DSP _ PCIE PL TX NP FC Transmit Non-Posted FC Credit 

CREDIT STATUS OFF _|°%0034 cre avars 

DSP_PCIE PL TX _CPL FC Transmit Completion FC Credit 

CREDIT STATUS OFF |°*008 ae 

DSP PCIE PL QUEUE ST 

ae See pL_VC 1X AR 0x0040 w_ |oxo000000F VC Transmit Arbitration Register 1 

a 0x0044 w_ |oxo0000000 VC Transmit Arbitration Register 2 

DSP _ PCIE PL VCO P RX Segmented-Buffer VCO Posted 

Q_CTRL OFF Ox0048 Ww |oxas227110 Receive Queue Control 

DSP PCIE PL VCO NP R Segmented-Buffer VCO Non- 

X CTRL OFF isang w  Joxososco17 Posted Receive Queue Control 
Segmented-Buffer VCO 

DSP PCIE PL_VCO CPL R)o, 9959 |w  |ox05000000 Completion Receive Queue 

X_Q CTRL OFF Control 

DSP PCIE PL GEN2 CIR Link Width and Speed Change 

L_OFF eaiebaiebe w_ foxooo10202 Control Register 
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Reset ae 
| Name | offset Size! Ystue | Description 
Soe O10 w_ |oxo0000000 PHY Status Register 
DSP PCIE PL PHY CONT . 
ROL OFF 0x0114 w_ |oxoooo0001 PHY Control Register 
DSP PCIE PL TRGT MAP Programmable Target Map Control 
DSP PCIE PL CLOCK GA RADM clock gating enable control 
DSP PCIE PL GEN3 REL 
ATED OFF 0x0190 w_ oxoo000000 Gen3 Control Register 
DSP PCIE PL _GEN3 EQ 
CONTROL OFF 0x01A8 0x04059F61 |Gen3 EQ Control Register 
DSP PCIE PL GEN3 E 
Gen3 EQ Direction Change 
FB MODE DIR CHANGE /0x01AC 0x00000040 Feedback Mode Control Register 
0x00000000 |/Order Rule Control Register 
OxOOOOOOOF |PIPE Loopback Control Register 
DBI Read-Only Write Enable 
0x00037F40 Register 
0x00000080 UpConfigure Multi-lane Control 
Register 
PHY Interoperability Control 
0x0001E044 Register 
0x00000000 TRGT_CPL_LUT Delete Entry 
Control Register 


OFF 


See eee AXI Bridge Slave Error Response 
OR RESPONSE DEFAULT |0x01D0 0x00009C00 wie p 
Orfeo Register 


DSP PCIE PL_AMBA LIN 
K TIMEOUT OFF OxOLDS 


DSP PCIE PL_AMBA ORD 
ERING CTRL OFF DXOIDS 


Link Down AXI Bridge Slave 
0x00000000 |AMBA Ordering Control 
ACE Cache Coherency Control 
0x00000000 Register 1 
0x00000000 ACE Cache Coherency Control 
Register 2 
ACE Cache Coherency Control 
0x00000000 Register 3 
Lower 32-bits of the 
pce irta chalets Programmable AXI Address 
Upper 32-bits of the 
eas at Programmable AXI Address 
PCIe Controller IIP Release 
0x6C703035 PCIe Controller IIP Release 
Version Type 
DSP_ PCIE PL MSIX ADD MSI-X Address Match Low 
RESS MATCH LOW OFF |0%0240 w_ |oxoo000000 Register 


DSP PCIE PL COHERENC 
Y CONTROL 1 OFF Ox01E0 
DSP PCIE PL COHERENC 
Y CONTROL 2 OFF DxOTEt 
DSP PCIE PL COHERENC 


Y CONTROL 3 OFF OxO1E8 


DSP PCIE PL AXI MSTR 
MSG ADDR Low ofr |2X01FO 
DSP PCIE PL AXI MSTR 


MSG ADDR HIGH OFF  |0X92F4 


DSP PCIE PL PCIE VERS 
ION NUMBER OFF Ox01F8 
DSP PCIE PL PCIE VERS 


ION TYPE OFF DXOIFE 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


DSP _ PCIE PL LINK FLUS Link Reset Request Flush Control 
H_ CONTROL OFF SEOTSS w_ |oxoo000000 Register 
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name [ose [se] G5 | ___Deseinon 
(000000000 |Mst-x Doorbell Register 
DTI Master Control Register 0 


Pee ee ee 0x03C0 0x00000000 |DTI Master Control Register 4 

a7 aaa OC 0x00000000 |DTI Master Control Register 5 
DSP PCIE PL DTIM INT _ DTI Master Interrupt Status 
oie oe oxosce |W _|oxo0000000 
DSP_PCIE PL DITIM_INT 0x03D0 0x00000000 DTI Master Interrupt Enable 
EN OFF Register 
0 
0 


DSP PCIE PL DTIM_INT DTI Master Interrupt Clear 

DTI Master Interrupt Mask 
0x00000000 DTI Master MSI Upper Address 

Register 

DTI Master MSI Lower Address 
0x00000000 Register 
0x00000000 |DTI Master MSI Data Register 
0x00000000 “hs Master Error Logging Register 
0x00000000 ta Master Error Logging Register 


DSP PCIE PL DTIM ERR DTI Master Error Logging Register 
DSP _ PCIE PL DIIM DIA 0x03FC 0x00000010 DTI Master Debug Diagnostic 
G OFF Register 


DSP PCIE _PL_PL_APP BU Application Driven bus and Device 
S DEV NUM STATUS OF |0x0410 0x00000000 |/°PP u 


F Number Register 
DSP PCIE PL PCIPM TRA TLP Traffic during Non-DO State 
FFIC_CTRL_ OFF aoe 0x00000000 | -—cntrol Register 

DSP PCIE PL PL LTR LA 

TENCY OFF 0x0430 0x00000000 |LTR Latency Register 

DSP_ PCIE PL AUX CLK F Auxiliary Clock Frequency Control 
ree SEE PL_Li_SUBSTA 0x0444 w_ |oxooo000n2 Li Substates Timing Register 


DSP PCIE PL POWERDO Powerdown Control and Status 
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Value P 


DSP PCIE PL PIPE RELA ; 
TED OFF 0x0490 w_ |oxo0000000 PIPE Related Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.3.22 DSP_PCIE_PL Detail Registers Description 

DSP_PCIE PL_ACK LATENCY TIMER OFF 

Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


REPLAY _TIME_LIMIT 

Replay Timer Limit. The replay timer expires when it reaches this 

limit. The controller initiates a replay upon reception of a NAK or 

when the replay timer expires. For more details, see "Transmit 

Replay" in the Databook. 

You can modify the effective timer limit through the 

TIMER_MOD_REPLAY_TIMER field of the 

TIMER_CTRL_MAX_FUNC_NUM_OFF register. 

After reset, the controller updates the default according to the 

Negotiated Link Width, Max_Payload_Size, and speed. 

The value is determined from Tables 3-4, 3-5, and 3-6 of the PCI 
31:16/IRW |0x0c23 Express Base Specification. 

If there is a change in the payload size or link speed, the 

controller overrides any value that you have written to this 

register field, and resets the field back to the specification- 

defined value. The controller does not change the value in the 

TIMER_MOD_REPLAY_TIMER field of the 

TIMER_CTRL_MAX_FUNC_NUM_OFF register. 

Value After Reset: 0xc23 

Testable: untestable 

Volatile: true 
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| Bit |Attr| Reset Value, 


Po C*éi scription 
ROUND_TRIP_LATENCY_TIME_LIMIT 
Ack Latency Timer Limit. The Ack latency timer expires when it 
reaches this limit. For more details, see "ACK/NAK Scheduling" in 
the Databook. 
You can modify the effective timer limit through the 
TIMER_MOD_ACK_NAK field of the 
TIMER_CTRL_MAX_FUNC_NUM_OFF register. 
After reset, the controller updates the default according to the 
Negotiated Link Width, Max_Payload_Size, and speed. 
The value is determined from Tables 3-7, 3-8, and 3-9 of the PCI 
Express Base Specification. 

SOO RE OAC The limit must reflect the round trip latency from requester to 
completer. 
If there is a change in the payload size or link width, the 
controller overrides any value that you have written to this 
register field, and resets the field back to the specification- 
defined value. The controller does not change the value in the 
TIMER_MOD_ACK_NAK field of the 
TIMER_CTRL_MAX_FUNC_NUM_OFF register. 
Value After Reset: 0x40b 
Testable: untestable 
Volatile: true 


DSP PCIE PL VENDOR SPEC DLLP OFF 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


VENDOR_SPEC_DLLP 
Vendor Specific DLLP Register. You can use this register to send a 
specific PCI Express DLLP. Your application can write 8-bit DLLP 
Type and 24-bit Payload data into this register, and set the 
VENDOR_SPECIFIC_DLLP_REQ field of the 
PORT_LINK_CTRL_OFF, to send the DLLP. 

; Bits[7:0]: DLLP Type 

31:0 |RW |Oxétftftft Bits[31:8]: Vendor Defined Payload (24 bits) 

Note: This register field is sticky. 
Values: 
0x0 (ZERO): Zero value 
OxfffffffF (MAX): Max value 
Value After Reset: Oxffffffff 


DSP_PCIE PL PORT FORCE OFF 

Address: Operational Base + offset (0x0008) 

Bit |Altr| Reset Value|______Deseription _| 
31:24{RO [oxoo. reserved 
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| Bit |Attr| Reset Value, 


Po C‘éiescription 
DO_DESKEW_FOR_SRIS 
Use the transitions from TS2 to Logical Idle Symbol, SKP OS to 
Logical Idle Symbol, EIEOS to Logical Idle Symbol, and FTS 
Sequence to SKP OS to do deskew instead of using received SKP 
OS or TS1 to TS2 transition if DO_DESKEW_FOR_SRIS is set to 

23 RW |0x1 Wh 
Note: This register field is sticky. 
Value After Reset: Ox1 


SUPPORT_PART_LANES_RXEI_EXIT 
Support LTSSM transition from Polling.Active to Polling.Config 
based on Rx 8 TSs on any lanes which are Rx EI exit too from 
base spec after 24ms timeout. This prevents some lanes detected 
but not Rx EI exit and LTSSM cannot move to Polling.Config. You 
must set the parameter CX_AUTO_LANE_FLIP_CTRL_EN true for 
the auto lanes reversal. 
Note: This register field is sticky. 
Values: 

22 RW |0x0 
0x1 (SUPPORT): Any lanes receives 8 consecutive TS OSs, LTSSM 
moves from Polling.Active to Polling.Config. If all lanes do not 
receive 8 consecutive TS OSs and any predetermined lanes are 
still on Rx ElecIdle, LTSSM moves from Polling.Active to 
Polling.Compliance. 
0x0 (UNSUPPORT): Any lanes receives 8 consecutive TS OS and 
all predetermined lanes have Rx ElecIdle exit, LTSSM moves from 
Polling.Active to Polling.Config. This is legacy mode from Base 
Spec. Any predetermined lanes are still on Rx ElecIdle, LTSSM 
moves from Polling.Active to Polling.Compliance. 
Value After Reset: 0x0 
LINK_STATE 
Forced LTSSM State. The LTSSM state that the controller is forced 
to when you set the FORCE_EN bit (Force Link). LTSSM state 
encoding is defined by the Its_state variable in 

21:16/IRW |0x00 workspace/src/Layer1/smlh_lItssm.v. 
Note: This register field is sticky. 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


FORCE_EN 

Force Link. The controller supports a testing and debug capability 

to allow your software to force the LTSSM state machine into a 

specific state, and to force the controller to transmit a specific 

Link Command. Asserting this bit triggers the following actions: 

Forces the LTSSM to the state specified by the Forced LTSSM 

State field. 

Forces the controller to transmit the command specified by the 

Forced Link Command field. 

This is a self-clearing register field. Reading from this register 
15 WO |0x0 field always returns a '0'. 

Values: 

Ox1 (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


14:12/RO_|OxO_ [reserved 


FORCED_LTSSM 
Forced Link Command. The link command that the controller is 
forced to transmit when you set FORCE_EN bit (Force Link). Link 
command encoding is defined by the Itssm_cmd variable in 
11:8 |RW /0xO workspace/src/Layer1/smlh_lItssm.v. 
Note: This register field is sticky. 
Value After Reset: 0x0 
LINK_NUM 
Link Number. Not used for endpoint. 
PO. ' BNE | OxOe Note: This register field is sticky. 
Value After Reset: 0x4 


DSP_PCIE PL ACK _F_ASPM_ CTRL OFF 
Address: Operational Base + offset (Ox000C) 
| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
31 |RO [oxo reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ENTER_ASPM 
ASPM Li Entry Control. 
Note: This register field is sticky. 
30 |RWw |oxo Values: 
Oxi (IDLE_TO_L1): Controller enters ASPM L1 after a period in 
which it has been idle. 
0x0 (LOS_TO_L1): Controller enters ASPM L1 only after idle 
period during which both receive and transmit are in LOs. 
Value After Reset: 0x0 
Li ENTRANCE_LATENCY 
L1 Entrance Latency. Note: Programming this timer with a value 
greater that 32us has no effect unless extended sync is used, or 
all of the credits are infinite. 
Note: This register field is sticky. 
Values: 
29:27|RW |0x3 
Ox0 (_1_US): 1 us 
Ox1 (_2_US): 2 us 
Ox2 (_4_US): 4 us 
0x3 (_8_US): 8 us 
Ox4 (_16_US): 16 us 
0x5 (_32_US): 32 us 
0x6 (_64_US): 64Us 
Ox7 (_64US_): 64 us 
Value After Reset: 0x3 


LOS_ENTRANCE_LATENCY 
LOs Entrance Latency. 
Note: This register field is sticky. 
Values: 
26:24|RW |0x3 0x0 (_1_US): 1 us 
Ox1 (_2_US): 2 us 
Ox2 (_3_US): 3 us 
0x3 (_4_US): 4 us 
Ox4 (_5_US): 5 us 
Ox5 (_6_US): 6 us 
0x6 (_7_US): 7 US 
Ox7 (_7US_): 7 us 
Value After Reset: 0x3 
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| Bit |Attr| Reset Value, 


Po CC‘i scription 
COMMON_CLK_N_FTS 
Common Clock N_FTS. This is the N_FTS when common clock is 
used. The number of Fast Training Sequence ordered sets to be 
transmitted when transitioning from LOs to LO. This field is only 
writable (sticky) when all of the following configuration parameter 
equations are true: 
CX_NFTS !=CX_COMM_NFTS 
DEFAULT_LOS_EXIT_LATENCY !=DEFAULT_COMM_LOS_EXIT_LAT 
ENCY 
DEFAULT_L1_EXIT_LATENCY !=DEFAULT_COMM_L1i_EXIT_LATEN 
CY. 

23:16 Oxd2 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R 
Values: 
0x0 (ZERO): The controller does not support a value of zero; a 
value of zero can cause the LTSSM to go into the recovery state 
when exiting from LOs. 
Oxff (MAX_VAL): The maximum number of FTS ordered-sets that 
a component can request is 255. 
Value After Reset: Oxd2 


ACK_N_FTS 
The number of Fast Training Sequence(N_FTS) ordered sets to be 
transmitted when transitioning from LOs to LO. 
Note: This register field is sticky. 

15:8 |RW |oxd2 Values: 
0x0 (ZERO): The controller does not support a value of zero; a 
value of zero can cause the LTSSM to go into the recovery state 
when exiting from LOs. 
Oxff (MAX_VAL): The maximum number of FTS ordered-sets that 
a component can request is 255. 
Value After Reset: Oxd2 
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| Bit |Attr|ResetValue| Ci@eescription 


ACK_FREQ 
Ack Frequency. The controller accumulates the number of 
pending ACKs specified here (up to 255) before scheduling an 
ACK DLLP. 
0: Indicates that this Ack Frequency Counter feature is turned off. 
The controller generates a low-priority ACK request for every TLP 
that it receives. The controller waits until the ACK Latency Timer 
expires, then converts the current low-priority ACK request to a 
high-priority ACK request and schedules the DLLP for 
transmission to the remote link partner. 
1-255: Indicates that the controller will schedule a high-priority 
ACK after receiving this number of TLPs. It might schedule the 
ACK before receiving this number of TLPs if the ACK Latency 

7:0 |IRW |/0x00 Timer expires, but never later. 
For a typical system, you do not have to modify the default 
setting. For more details, see "ACK/NAK Scheduling" in the 
Databook. 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): The value '0' indicates that this Ack Frequency 
Counter feature is turned off. 
Oxff (MAX_VAL): Any value between 1 and 255 indicates that the 
controller will schedule a high-priority ACK after receiving the 
specified number of TLPs. 
Value After Reset: 0x0 


DSP_PCIE PL PORT LINK_CTRL OFF 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| ———Cié‘i Scriptom 
31:28|RO [Oxo si reserved 


TRANSMIT_LANE_REVERSALE_ ENABLE 
TRANSMIT_LANE_REVERSALE_ENABLE is an internally reserved 
field. Do not use. 

27 RW |0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 


EXTENDED_SYNCH 

EXTENDED_SYNCH is an internally reserved field. Do not use. 
= RN en Note: This register field is sticky. 

Value After Reset: 0x0 

CORRUPT_LCRC_ENABLE 

CORRUPT_LCRC_ENABLE is an internally reserved field. Do not 

use. 
25 RW |0x0 

Note: This register field is sticky. 

Value After Reset: 0x0 
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BEACON_ENABLE 

BEACON_ENABLE is an internally reserved field. Do not use. 
i BN 0st Note: This register field is sticky. 

—— oe After Reset: 0x0 


23:22|RO_|Oxo_———sreserved 


LINK_CAPABLE 
Link Mode Enable. Sets the number of lanes in the link that you 
want to connect to the link partner. When you have unused lanes 
in your system, then you must change the value in this register 
to reflect the number of lanes. You must also change the value in 
the "Predetermined Number of Lanes" field of the "Link Width and 
Speed Change Control Register". For more information, see "How 
to Tie Off Unused Lanes". For information on upsizing and 
downsizing the link width, see "Link Establishment". 
Note: The access attributes of this field are as follows: 
Wire: No access. 

21:16/RW |0x03 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
Oxi (X1): x1 
Ox3 (X2): x2 
Ox7 (X4): x4 
Oxf (X8): x8 
Oxif (X16): x16 
Ox3f (X32): x32 (not supported) 
Value After Reset: 0x7 
aa $< unconstrained 


15:12|RO_|OxO_ reserved 


LINK_RATE 

LINK_RATE is an internally reserved field. Do not use. 
Bee SOx Note: This register field is sticky. 

Value After Reset: Ox1 
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FAST_LINK_MODE 

Fast Link Mode. Sets all internal LTSSM millisecond timers to Fast 
Mode for speeding up simulation. Forces the LTSSM training (link 
initialization) to use shorter time-outs and to link up faster. 

The default scaling factor can be changed using the 
DEFAULT_FAST_LINK_SCALING_FACTOR parameter or through 
the FAST_LINK_SCALING_FACTOR field in the 
TIMER_CTRL_MAX_FUNC_NUM_OFF register. 

Fast Link Mode can also be activated by setting the 
diag_ctrl_bus[2] pin to '1'. 

7 RW |0x0 For more details, see the "Fast Link Simulation Mode" section in 
the "Integrating the Controller with the PHY or Application RTL or 
Verification IP" chapter of the User Guide. 

Note: This register field is sticky. 
Values: 

Ox1 (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 


LINK_DISABLE 

LINK_DISABLE is an internally reserved field. Do not use. 
RM 0xe Note: This register field is sticky. 

Value After Reset: 0x0 


DLL_LINK_EN 
DLL Link Enable. 
Note: This register field is sticky. 
5 RW /|0x1 Values: 
0x1 (ENABLE): Enables link initialization. 
0x0 (DISABLE): The controller does not transmit InitFC DLLPs 
and does not establish a link. 
Value After Reset: Oxi 


4 |RO_|ox0____—|reserved 


RESET_ASSERT 
Reset Assert. Triggers a recovery and forces the LTSSM to the hot 
reset state (downstream port only). 
Note: This register field is sticky. 
3 RW |0x0 
Values: 
Oxi (SET): Set 
0x0 (CLEAR): Clear 
Value After Reset: 0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1487 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po CCiescription 
LOOPBACK_ENABLE 
Loopback Enable. Turns on loopback. For more details, see 
"Loopback" in the Databook. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
2 RW |0x0 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
Ox1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


SCRAMBLE_DISABLE 
Scramble Disable. Turns off data scrambling. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 


Values: 


0x1 (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 
VENDOR_SPECIFIC_DLLP_REQ 
Vendor Specific DLLP Request. 


Reading from this self-clearing register field always returns a '0'. 


Values: 


Ox1 (SET): When software writes a '1' to this bit, the controller 
transmits the DLLP contained in the VENDOR_SPEC_DLLP field of 
VENDOR_SPEC_DLLP_OFF 

0x0 (CLEAR): This is a self clearing register 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


DSP _ PCIE PL LANE SKEW OFF 
Address: Operational Base + offset (0x0014) 
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Pp t—i“‘OUOScription 
DISABLE_LANE_TO_LANE_DESKEW 
Disable Lane-to-Lane Deskew. Causes the controller to disable 
the internal Lane-to-Lane deskew logic. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
31 RW |0x0 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


IMPLEMENT_NUM_LANES 
Implementation-specific Number of Lanes. Set the 
implementation-specific number of lanes. The number of lanes to 
be used when in Loopback Master. The number of lanes 
programmed must be equal to or less than the valid number of 
lanes set in LINK_CAPABLE field. You must configure this field 
before initiating Loopback by writing in the LOOPBACK_ENABLE 
field. The controller will transition from Loopback.Entry to 
Loopback.Active after receiving two consecutive TS1 Ordered 
Sets with the Loopback bit asserted on the implementation 
specific number of lanes configured in this field. 

30:27|RW |Ox1 
Note: This register field is sticky. 
Values: 
0x0 (_1_LANE): 1 lane 
Oxi (_2_LANE): 2 lanes 
0x3 (_4 LANE): 4 lanes 
0x7 (_8_LANE): 8 lanes 
Oxf (_16_LANE): 16 lanes 
Value After Reset: 0x3 


ELASTIC_BUFFER_MODE 
Selects Elasticity Buffer operating mode: 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
a RN Ox8 Note: This register field is sticky. 
Values: 
0x0 (HALF_FULL): Nominal Half Full Buffer mode 
Ox1 (EMPTY): Nominal Empty Buffer Mode 
Value After Reset: Ox1 
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Po CC—“‘(CC‘#éD @Scription 
ACK_NAK_DISABLE 
Ack/Nak Disable. Prevents the controller from sending ACK and 
NAK DLLPs. 
Note: This register field is sticky. 
25 RW {0x0 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


FLOW_CTRL_DISABLE 
Flow Control Disable. Prevents the controller from sending FC 
DLLPs. 
Note: This register field is sticky. 
24 RW |0x0 
Values: 
Ox1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 
INSERT_LANE_SKEW 
INSERT_LANE_SKEW is an internally reserved field. Do not use. 
Note: This register field is sticky. 
23:0 |RW |0x000000 
Values: 
0x0 (MIN): Zero value 
Oxff (MAX): Max value 
Value After Reset: 0x0 


DSP PCIE PL TIMER CTRL MAX FUNC NUM OFF 

Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue| CC‘ scription = 
31 [RO [Oxo si freserved 


FAST_LINK_SCALING_FACTOR 
Fast Link Timer Scaling Factor. Sets the scaling factor of LTSSM 
timer when FAST_LINK_MODE field in PORT_LINK_CTRL_OFF is 
set to '1'. Default is set by the hidden configuration parameter 
DEFAULT_FAST_LINK_SCALING_FACTOR which defaults to '0'. 
Note: This register field is sticky. 

30:29;RW |0x0 Values: 
0x0 (SF_1024): Scaling Factor is 1024 (ims is 1us). When the 
LTSSM is in Config or L12 Entry State, 1ms timer is 2us, 2ms 
timer is 4us and 3ms timer is 6us. 
Ox1 (SF_256): Scaling Factor is 256 (1ms is 4us) 
Ox2 (SF_64): Scaling Factor is 64 (1ms is 16us) 
0x3 (SF_16): Scaling Factor is 16 (1ms is 64us) 
Value After Reset: 0x2 
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Po Cescription 

UPDATE_FREQ_TIMER 

UPDATE_FREQ_TIMER is an internally reserved field. Do not use. 
20:25 RW) |Ox0e Note: This register field is sticky. 

Value After Reset: 0x0 


TIMER_MOD_ACK_NAK 
Ack Latency Timer Modifier. Increases the timer value for the Ack 
latency timer in increments of 64 clock cycles. A value of '0' 
represents no modification to the timer value. For more details, 
; see the ROUND_TRIP_LATENCY_TIME_LIMIT field of the 

23:19/RW |0x00 ACK_LATENCY_TIMER_OFF register. 
Note: This register field is sticky. 
Value After Reset: 0x0 


TIMER_MOD_REPLAY_TIMER 
Replay Timer Limit Modifier. Increases the time-out value for the 
replay timer in increments of 64 clock cycles at Geni or Gen2 
speed, and in increments of 256 clock cycles at Gen3 speed. A 
value of '0' represents no modification to the timer limit. For 
more details, see the REPLAY_TIME_LIMIT field of the 
ACK_LATENCY_TIMER_OFF register. At Gen3 speed, the controller 
automatically changes the value of this field to 
DEFAULT_GEN3_REPLAY_ADJ. 

18:14;RW |0x00 
Note: This register field is sticky. 
Value After Reset: Oxa 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


13:8 |RO_|Ox0O [reserved 


MAX_FUNC_NUM 
Maximum function number that can be used in a request. 
Configuration requests targeted at function numbers above this 
value are returned with UR (unsupported request). 
5-0 |rRw Jox00 Note: This register field is sticky. 
Values: 
0x0 (MIN): Zero value 
Oxff (MAX): Max value 
Value After Reset: 0x0 


DSP PCIE PL SYMBOL TIMER FILTER 1 OFF 
Address: Operational Base + offset (0x001C) 
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CX_FLT_MASK_RC_CFG_DISCARD 
CX_FLT_MASK_RC_CFG_DISCARD 


0: For RADM RC filter to not allow CFG transaction being received 
1: For RADM RC filter to allow CFG transaction being received 
CX_FLT_MASK_RC_IO_DISCARD 
CX_FLT_MASK_RC_IO_DISCARD 


0: For RADM RC filter to not allow IO transaction being received 
1: For RADM RC filter to allow IO transaction being received 
CX_FLT_MASK_MSG_ DROP 

CX_FLT_MASK_MSG_ DROP 


0: Drop MSG TLP (except for Vendor MSG). Send decoded 
message on the SII. 

1: Do not Drop MSG (except for Vendor MSG). Send message 
TLPs to your application on TRGT1 and send decoded message on 
the SII. 

The default for this bit is the inverse of FLT_DROP_MSG. That is, 
if FLT_DROP_MSG =1, then the default of this bit is '0' (drop 
message TLPs). This bit only controls message TLPs other than 
Vendor MSGs. Vendor MSGs are controlled by Filter Mask Register 
2, bits [1:0]. 

The controller never passes ATS Invalidate messages to the SII 
interface regardless of this filter rule setting. The controller 
passes all ATS Invalidate messages to TRGT1 (or AXI bridge 
master), as they are too big for the SII. 
CX_FLT_MASK_CPL_ECRC_DISCARD 
CX_FLT_MASK_CPL_ECRC_DISCARD 


Only used when completion queue is advertised with infinite 
credits and is in store-and-forward mode. 

0: Discard completions with ECRC errors 

1: Allow completions with ECRC errors to be passed up 
Reserved field for SW. 

CX_FLT_MASK_ECRC_DISCARD 
CX_FLT_MASK_ECRC_DISCARD 


0: Discard TLPs with ECRC errors 
1: Allow TLPs with ECRC errors to be passed up 
CX_FLT_MASK_CPL_LEN_ MATCH 
CX_FLT_MASK_CPL_LEN_MATCH 


0: Enforce length match for completions; a violation results in 
cpl_abort, and possibly AER of unexp_cpl_err 

1: Mask length match for completions 
CX_FLT_MASK_CPL_ATTR_MATCH 
CX_FLT_MASK_CPL_ATTR_MATCH 


0: Enforce attribute match for completions; a violation results in 
a malformed TLP error, and possibly AER of unexp_cpl_err, 
cpl_rcvd_ur, cpl_rcvd_ca 

1: Mask attribute match for completions 
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CX_FLT_MASK_CPL_TC_MATCH 
CX_FLT_MASK_CPL_TC_MATCH 


0: Enforce Traffic Class match for completions; a violation results 
in a malformed TLP error, and possibly AER of unexp_cpl_err, 
cpl_rcvd_ur, cpl_rcvd_ca 

1: Mask Traffic Class match for completions 
CX_FLT_MASK_CPL_FUNC_MATCH 
CX_FLT_MASK_CPL_FUNC_MATCH 


0: Enforce function match for completions; a violation results in 
cpl_abort, and possibly AER of unexp_cpl_err, cpl_rcvd_ur, 
cpl_rcvd_ca 

1: Mask function match for completions 
CX_FLT_MASK_CPL_REQID_MATCH 
CX_FLT_MASK_CPL_REQID_MATCH 


0: Enforce Req. Id match for completions; a violation result in 
cpl_abort, and possibly AER of unexp_cpl_err, cpl_rcvd_ur, 
cpl_rcvd_ca 

1: Mask Req. Id match for completions 
CX_FLT_MASK_CPL_TAGERR_MATCH 
CX_FLT_MASK_CPL_TAGERR_MATCH 


0: Enforce Tag Error Rules for completions; a violation result in 
cpl_abort, and possibly AER of unexp_cpl_err, cpl_rcvd_ur, 
cpl_rcvd_ca 

1: Mask Tag Error Rules for completions 
CX_FLT_MASK_LOCKED_RD_AS_UR 
CX_FLT_MASK_LOCKED_RD_AS_UR 


0: Treat locked Read TLPs as UR for EP; Supported for RC 
1: Treat locked Read TLPs as Supported for EP; UR for RC 
CX_FLT_MASK_CFG_TYPE1_REQ_ AS _ UR 
CX_FLT_MASK_CFG_TYPE1_REQ_ AS _UR 


0: Treat CFG typel TLPs as UR for EP; Supported for RC 

1: Treat CFG typeil TLPs as Supported for EP; UR for RC 

When CX_SRIOV_ENABLE is set then this bit is set to allow the 
filter to process Type 1 Config requests if the EP consumes more 
than one bus number. 


CX_FLT_MASK_UR_OUTSIDE_BAR 
CX_FLT_MASK_UR_OUTSIDE_BAR 


0: Treat out-of-bar TLPs as UR 

1: Do not treat out-of-bar TLPs as UR 
CX_FLT_MASK_UR_POIS 
CX_FLT_MASK_UR_POIS 


0: Treat poisoned request TLPs as UR 

1: Do not treat poisoned request TLPs as UR 

The native controller always passes poisoned completions to your 
application except when you are using the DMA read channel. 
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Pp t—i“‘CO™OCUOScription 
CX_FLT_MASK_UR_FUNC_MISMATCH 
CX_FLT_MASK_UR_FUNC_MISMATCH 
16 Rw lox0 0: Treat Function MisMatched TLPs as UR 
1: Do not treat Function MisMatched TLPs as UR 
Note: This register field is sticky. 
Value After Reset: 0x0 
DISABLE_FC_WD_TIMER 
Disable FC Watchdog Timer. 
Note: This register field is sticky. 
15 RW |0x0O Waiiee: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


EIDLE_TIMER 

EIDLE_TIMER is an internally reserved field. Do not use. 
Lee ER ORG Note: This register field is sticky. 

Value After Reset: 0x0 


SKP_INT_VAL 

SKP Interval Value. The number of symbol times to wait between 
transmitting SKP ordered sets. The controller waits the number of 
symbol times in this register plus 1, between transmitting SKP 
ordered sets. Your application must program this register 
accordingly. 


For example, if 1536 were programmed into this register (in a 
250 MHz controller), then the controller actually transmits SKP 
ordered sets once every 1537 symbol times. 


10:0 |RW /0x140 The value programmed to this register is actually clock ticks and 
not symbol times. In a 125 MHz controller, programming the 
value programmed to this register should be scaled down by a 
factor of 2 (because one clock tick =two symbol times in this 
case). 


Note: This value is not used at Gen3 speed; the skip interval is 
hardcoded to 370 blocks. 


Note: This register field is sticky. 


Value After Reset: 0x140 


DSP_PCIE PL _ FILTER MASK 2 OFF 
Address: Operational Base + offset (0x0020 

[Attr|/Reset Value|——“‘CS™C#*éC @Scription =—— (ss ———CCid 
[31:10|RO |0x000000__—ifreserved — s—“‘“‘“(“#“#TCRNCOCOC(’RN’NUCOCS 
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CX_FLT_MASK_CPL_IN_LUT_CHECK 
CX_FLT_MASK_CPL_IN_LUT_CHECK 


0: Disable masking of checking if the tag of CPL is registered in 
LUT 

1: Enable masking of checking if the tag of CPL is registered in 
LUT 

CX_FLT_MASK_POIS_ ERROR_REPORTING 
CX_FLT_MASK_POIS_ ERROR_REPORTING 


0: Disable masking of error reporting for Poisoned TLPs 
1: Enable masking of error reporting for Poisoned TLPs 
CX_FLT_MASK_PRS_DROP 
CX_FLT_MASK_PRS_DROP 


0: Allow PRS message to pass through 
1: Drop PRS Messages silently 
This bit is ignored when the CX_FLT_MASK_MSG_DROP bit in the 
MASK_RADM_1 field of the SYMBOL_TIMER_FILTER_1_OFF 
ister is set to '1'. 
CX_FLT_UNMASK_TD 
CX_FLT_UNMASK_TD 


0: Disable unmask TD bit if CX_STRIP_ECRC_ENABLE 
1: Enable unmask TD bit if CX_STRIP_ECRC_ENABLE 
CX_FLT_UNMASK_UR_POIS_TRGTO 
CX_FLT_UNMASK_UR_POIS_TRGTO 


0: Disable unmask CX_FLT_MASK_UR_POIS with TRGTO 
destination 

1: Enable unmask CX_FLT_MASK_UR_POIS with TRGTO 
destination 

CX_FLT_MASK_LN_VENMSG1_DROP 
CX_FLT_MASK_LN_VENMSG1_DROP 


0: Allow LN message to pass through 
1: Drop LN Messages silently 
CX_FLT_MASK_HANDLE_FLUSH 
CX_FLT_MASK_HANDLE_FLUSH 


0: Disable controller Filter to handle flush request 
1: Enable controller Filter to handle flush request 
CX_FLT_MASK_DABORT_4UCPL 
CX_FLT_MASK_DABORT_4UCPL 


0: Enable DLLP abort for unexpected completion 

1: Do not enable DLLP abort for unexpected completion 
CX_FLT_MASK_VENMSG1_DROP 
CX_FLT_MASK_VENMSG1_DROP 


0: Vendor MSG Type 1 dropped silently 
1: Vendor MSG Type 1 not dropped 
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Po C—C—“‘CSC‘éeSecription 
CX_FLT_MASK_VENMSGO_DROP 
CX_FLT_MASK_VENMSGO_DROP 
RW |0x0 
0: Vendor MSG Type 0 dropped with UR error reporting 
1: Vendor MSG Type O not dropped 


DSP_PCIE PL_AMBA MUL OB DECOMP_NP SUB REQ CTRL OFF 
Address: Operational Base + offset (0x0024) 

| Bit [Attr|ResetValue| Ci‘ ection 
[31:1 |RO_ [0x00000000 |reserved Sd 


OB_RD_SPLIT_BURST_EN 
Enable AMBA Multiple Outbound Decomposed NP SubRequests. 
You should not clear this register unless your application master 
is requesting an amount of read data greater than 
Max_Read_Request_Size, and the remote device (or switch) is 
reordering completions that have different tags. For more details, 
see "AXI Bridge Ordering" in the AXI chapter of the Databook. 
Note: The access attributes of this field are as follows: 

RW |0x1 Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (DISABLE): This bit when set to '0' disables the possibility of 
having multiple outstanding non-posted requests that were 
derived from decomposition of an outbound AMBA request. 
Oxi (ENABLE): Enable 
Value After Reset: Oxi 


DSP PCIE PL PL DEBUGO OFF 
Address: Operational Base + offset (0x0028 


| Bit_|Attr| Reset Value 


DEB_REG_0O 
The value on cxpl_debug_info[31:0]. 
Values: 
0x0 (ZERO): Zero value. 
210 Jao foxoononoco [OR van); Max ale 
Testable: untestable 
Reset Mask: 0x0 
Volatile: true 


DSP_PCIE PL PL_DEBUG1 OFF 
Address: Operational Base + offset (0x002C) 
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DEB_REG_1 
The value on cxpl_debug_info[63:32]. 
Values: 
0x0 (ZERO): Zero value. 
21:0 Jaw Joxooooooa0 [Ow (MAX): Max yale. 
Testable: untestable 
Reset Mask: 0x0 
Volatile: true 


DSP_PCIE PL _ TX _P_FC_ CREDIT STATUS OFF 

Address: Operational Base + offset (0x0030) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:20/RO_[0x000.s reserved 


TX_P_HEADER_FC_CREDIT 
Transmit Posted Header FC Credits. 
The posted Header credits advertised by the receiver at the other 
end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'bO, xtlh_xadm_ph_cdts, 
xtlh_xadm_pd_cdts]; When the number of advertised posted 

; credits (both header and data) are infinite, then the default would 

19:12 0x00 be [4'bO, 12'hFFF, 16'hFFFF]. 

No Scaling: [12'bO, xtlh_xadm_ph_cdts, xtlh_xadm_pd_cdts]; 
When the number of advertised posted credits (both header and 
data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po C—C—“‘CCC‘*éeScription 
TX_P_DATA_FC_CREDIT 
Transmit Posted Data FC Credits. 
The posted Data credits advertised by the receiver at the other 
end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'b0O, xtlh_xadm_ph_cdts, 
xtlh_xadm_pd_cdts]; When the number of advertised posted 

: credits (both header and data) are infinite, then the default would 

11:0 0x000 be [4'bO, 12'hFFF, 16'hFFFF]. 

No Scaling: [12'bO, xtIlh_xadm_ph_cdts, xtlh_xadm_pd_cdts]; 
When the number of advertised posted credits (both header and 
data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 


DSP_PCIE PL _ TX _NP_FC_ CREDIT STATUS OFF 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| CC‘ criti 
[31:20[RO_|Oxo0O_ reserved 


TX_NP_HEADER_FC_CREDIT 
Transmit Non-Posted Header FC Credits. 
The non-posted Header credits advertised by the receiver at the 
other end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'b0O, xtlh_xadm_nph_cdts, 
xtlh_xadm_npd_cdts]; When the number of advertised non- 
; posted credits (both header and data) are infinite, then the 

19:12 0x00 default would be [4'bO, 12'hFFF, 16'hFFFF]. 
No Scaling: [12'bO, xtlh_xadm_nph_cdts, xtlh_xadm_npd_cdts]; 
When the number of advertised non-posted credits (both header 
and data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1498 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po CC—C—“‘(CC*éWDeSecription 
TX_NP_DATA_FC_CREDIT 
Transmit Non-Posted Data FC Credits. 
The non-posted Data credits advertised by the receiver at the 
other end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'b0O, xtlh_xadm_nph_cdts, 
xtlh_xadm_npd_cdts]; When the number of advertised non- 

11:0 0x000 posted credits (both header and data) are infinite, then the 

; default would be [4'bO, 12'hFFF, 16'hFFFF]. 

No Scaling: [12'bO, xtIlh_xadm_nph_cdts, xtIh_xadm_npd_cdts]; 
When the number of advertised non-posted credits (both header 
and data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE PL TX CPL FC CREDIT STATUS OFF 

Address: Operational Base + offset (0x0038) 

| Bit [Attr|ResetValue|  ———Cé‘C criti 
[31:20[RO_|Oxo0O_ reserved 


TX_CPL_HEADER_FC_CREDIT 
Transmit Completion Header FC Credits. 
The Completion Header credits advertised by the receiver at the 
other end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'b0O, xtlh_xadm_cplh_cdts, 
xtlh_xadm_cpld_cdts]; When the number of advertised 

; completion credits (both header and data) are infinite, then the 

1g. 42 0x00 default would be [4'bO, 12'hFFF, 16'hFFFF]. 

No Scaling: [12'bO, xtlh_xadm_cplh_cdts, xtlh_xadm_cpld_cdts]; 
When the number of advertised completion credits (both header 
and data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


PoCCSCSC‘i scription 

TX_CPL_DATA_FC_CREDIT 

Transmit Completion Data FC Credits. 

The Completion Data credits advertised by the receiver at the 

other end of the link, updated with each UpdateFC DLLP. 

Default value depends on the number of advertised credits for 

header and data 

Scaled Flow Control: [4'bO, xtlh_xadm_cplh_cdts, 

xtlh_xadm_cpld_cdts]; When the number of advertised 

completion credits (both header and data) are infinite, then the 
0x000 default would be [4'b0, 12'hFFF, 16'hFFFF]. 

No Scaling: [12'bO, xtlh_xadm_cplh_cdts, xtlh_xadm_cpld_cdts]; 

When the number of advertised completion credits (both header 

and data) are infinite, then the default would be [12'bO, 8'hFF, 

12'hFFF]. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP_PCIE PL QUEUE STATUS OFF 
Address: Operational Base + offset (0x003C) 


| Bit |Attr|/ResetValue| Ci eescription 


TIMER_MOD_FLOW_CONTROL_EN 
FC Latency Timer Override Enable. 
Note: This register field is sticky. 
Values: 
31 RW {0x0 
Ox1 (SET): When this bit is set, the value from the "FC Latency 
Timer Override Value" field in this register will override the FC 
latency timer value that the controller calculates according to the 
PCle specification. 
0x0 (CLEAR): Clear 
a | After Reset: 0x0 


30:29|RO_|OxO si reserved 


TIMER_MOD_FLOW_CONTROL 

FC Latency Timer Override Value. When you set the "FC Latency 

Timer Override Enable" in this register, the value in this field will 

override the FC latency timer value that the controller calculates 

according to the PCle specification. For more details, see "Flow 
28:16/RW |0x0000 Control" in the Databook. 

Note: This register field is sticky. 

Value After Reset: 0x0 


i5:14]/RO_|OxO [reserved 
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| Bit |Attr| Reset Value, 


RX_ SS _Q_NON_EMPTY 

Receive Serialization Queue Not Empty. 

Oxi (SET): Indicates there is data in the serialization queue. 
0x0 (CLEAR): Clear 

Value After Reset: 0x0 

Testable: writeAsRead 

ae —_<$S——J true 


12:4 |RO |0xo00_ reserved 


RX_QUEUE_OVERFLOW 
Receive Credit Queue Overflow. 


Oxi (SET): Indicates insufficient buffer space available to write to 
the P/NP/CPL credit queue. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 


Testable: writeAsRead 
Volatile: true 


RX_QUEUE_NON_EMPTY 
Receive Credit Queue Not Empty. 


Ox1 (SET): Indicates there is data in one or more of the receive 
buffers. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
TX_RETRY_BUFFER_NE 
Transmit Retry Buffer Not Empty. 


Ox1 (SET): Indicates that there is data in the transmit retry 
buffer. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr| Reset Value 
RX_TLP_FC_CREDIT_NON_ RETURN 
Received TLP FC Credits Not Returned. 


Values: 


Oxi (SET): Indicates that the controller has received a TLP but 
has not yet sent an UpdateFC DLLP indicating that the credits for 


that TLP have been restored by the receiver at the other end of 
the link. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


DSP PCIE PL VC TX ARBI 1 OFF 

Address: Operational Base + offset (0x0040) 

| Bit [Attr/ResetValue| —Céescription 
WRR_WEIGHT_VC_3 
WRR Weight for VC3. 


0x00 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R 
Value After Reset: 0x0 
WRR_WEIGHT_VC_2 
WRR Weight for VC2. 


0x00 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R 
Value After Reset: 0x0 
WRR_WEIGHT_VC_1 
WRR Weight for VC1. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R 

Value After Reset: 0x0 
WRR_WEIGHT_VC_0O 
WRR Weight for VCO. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R 
Value After Reset: Oxf 


DSP_PCIE PL VC TX _ARBI 2 OFF 
Address: Operational Base + offset (0x0044) 
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| Bit |Attr|ResetValue| Cé@eescription 


WRR_WEIGHT_VC_7 
WRR Weight for VC7. 
31:24/RW Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R 
Value After Reset: 0x0 
23: 7 


WRR_WEIGHT_VC_6 
WRR Weight for VC6. 
0x00 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R 
Value After Reset: 0x0 
WRR_WEIGHT_VC_5 
WRR Weight for VC5. 
15:8 IRW loxo0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R 
Value After Reset: 0x0 
WRR_WEIGHT_VC_4 
WRR Weight for VC4. 
0x00 Note: The access attributes of this field are as follows: 
Wire: Ey access. 
Dbi: 
Value rae Reset: 0x0 


DSP_PCIE PL_VCO P_RX_Q CTRL OFF 
Address: Operational Base + offset (0x0048 


| Bit_|Attr| Reset Value 


VC_ORDERING_RX_Q 
VC Ordering for Receive Queues. Determines the VC ordering rule 
for the receive queues, used only in the segmented-buffer 
configuration: 
Note: This register field is sticky. 
31 RW |0x0 
Values: 
0x1 (STRICT_ORDERING): Strict ordering, higher numbered VCs 
have higher priority 
0x0 (ROUND_ROBIN): Round robin 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Céi scription 
TLP_TYPE_ORDERING_VCO 
TLP Type Ordering for VCO. Determines the TLP type ordering rule 
for VCO receive queues, used only in the segmented-buffer 
configuration: 
Note: This register field is sticky. 

30 RW |0x1 Gales 
Ox1 (PCIE_ORDERING_RULE): PCTe ordering rules 
(recommended) 
0x0 (STRICT_ORDERING): Strict ordering: posted, completion, 
then non-posted 
es After Reset: Oxi 


29:28/RO_|oxo_ reserved 


VCO_P_DATA_SCALE 

VCO Scale Posted Data Credits. 

Note: This register field is sticky. 
27:26|RW |0x1 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

Value After Reset: 0x1 


VCO_P_HDR_SCALE 

VCO Scale Posted Header Credits. 

Note: This register field is sticky. 
25:24|IRW |Oxi 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

ae After Reset: Ox1 


23:22/RO_|OxO_ [reserved 


VCO_P_TLP_Q_ MODE 
Reserved. 

ca I Oxt Note: This register field is sticky. 
Value After Reset: Ox1 


20 |RO |oxo__reserved 
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| Bit |Attr| Reset Value, 


Po C—“‘SSC‘éeSecription 
VCO_P_HEADER_CREDIT 
VCO Posted Header Credits. The number of initial posted header 
credits for VCO, used only in the segmented-buffer configuration. 
Note: The access attributes of this field are as follows: 
; Wire: No access. 

peaks oxe? Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxff (MAX_VAL): Max value 
Value After Reset: Ox5c 


VCO_P_DATA_CREDIT 
VCO Posted Data Credits. The number of initial posted data 
credits for VCO, used only in the segmented-buffer configuration. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
0x1i10 Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x110 


DSP _ PCIE PL VCO NP RX QO CTRL OFF 
Address: Operational Base + offset (Ox004C 
| Bit |Attr|ResetValue| ss ——i—“C;*™*Ci Scriptom 
31:28[RO [0x0 ——sifreserved se —“‘“C‘(C‘“‘“‘“(“(‘(;(<:;*‘“;*‘s*‘(C;S™C@z 


VCO_NP_DATA_SCALE 

VCO Scale Non-Posted Data Credits. 

Note: This register field is sticky. 
27:26|RW |Ox1 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

Value After Reset: Ox1 
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| Bit |Attr| Reset Value, 


SOO NE HOR SCRE eiption —_______ NP_HDR_SCALE 

VCO Scale Non-Posted Header Credits. 

Note: This register field is sticky. 
25:24IRW |Oxi 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

as After Reset: Ox1 


23 |RO_|0x0_ reserved 


VCO_NP_TLP_Q_ MODE 
Reserved. 

22:21}/RW |0x0 
Note: This register field is sticky. 
Value After Reset: Ox1 


20 — |RO.|OxG.___ [reserved 


VCO_NP_HEADER_CREDIT 
VCO Non-Posted Header Credits. The number of initial non-posted 
header credits for VCO, used only in the segmented-buffer 
configuration. 
Note: The access attributes of this field are as follows: 
; Wire: No access. 

ats Ome Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxff (MAX_VAL): Max value 
Value After Reset: Ox5c 
VCO_NP_DATA_CREDIT 
VCO Non-Posted Data Credits. The number of initial non-posted 
data credits for VCO, used only in the segmented-buffer 
configuration. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

OxOT? Dbi: R (sticky) 

Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x17 


DSP _ PCIE PL VCO CPL RX Q CTRL OFF 
Address: Operational Base + offset (0x0050) 
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| Bit |Attr/ResetValue| Ci escription = 
31:28/RO_|OxO_ [reserved 


VCO_CPL_DATA_SCALE 

VCO Scale CPL Data Credits. 

Note: This register field is sticky. 
27:26|RW |0x1 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

Value After Reset: Ox1 

VCO_CPL_HDR_SCALE 

VCO Scale CPL Header Credits. 

Note: This register field is sticky. 
25:24|RW |Ox1 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

aa $s ss After Reset: 0x1 


23 [RO [oxo_—=ésd[reserved = —C—“‘“‘“(“(#NNNNNNNOCOC#C(NNNSNSN’N’NC#O@C 


VCO_CPL_TLP_Q_ MODE 
Reserved. 

Sere RW OKU Note: This register field is sticky. 
 ——————— After Reset: 0x1 


20 |RO |oxo reserved 


VCO_CPL_HEADER_CREDIT 
VCO Completion Header Credits. The number of initial Completion 
header credits for VCO, used only in the segmented-buffer 
configuration. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
pea pxne Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxff (MAX_VAL): Max value 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC*éieSecription 
VCO_CPL_DATA_CREDIT 
VCO Completion Data Credits. The number of initial Completion 
data credits for VCO, used only in the segmented-buffer 
configuration. 
Note: The access attributes of this field are as follows: 
: Wire: No access. 

ree ow Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x0 


DSP _ PCIE PL GEN2 CTRL OFF 
Address: Operational Base + offset (0x010C) 

| Bit [Attr|ResetValue| CC‘ scription 
31 [RO [Oxo 


FORCE_LANE_FLIP 
Enable to force the LANE_UNDER_TEST physical lane flips to 
logical lane O. All the other physical lanes are turned off. The 
LINK_CAPABLE register must be set to 1 and only x1 link can be 
formed if the FORCE_LANE_FLIP register is set to 1. 
Note: The access attributes of this field are as follows: 
RW {0x0 Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable 
Value After Reset: 0x0 


29:25|RO_|Ox0O [reserved 
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| Bit |Attr|ResetValue| Ci eecription 


LANE_UNDER_TEST 
The Lane Under Test is the lane for Forced Lane Flip or for 
Loopback Eq. Only one lane is configured each time. The default 
of this field is the CX_DEFAULT_LANE_UNDER_TEST configuration 
parameter. 
Note: The access attributes of this field are as follows: 
24 RW |0x0 Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero 
Ox1 (MAX_VAL): CX_NL 
Value After Reset: 0x0 


SELECTABLE_DEEMPH_BIT_MUX 
The selectable deemphasis bit (Symbol 4 bit 6) of the transmitted 
TS2 Ordered Sets for DSP in Recovery.RcvrCfg state is muxed 
between the Selectable De-emphasis field in the Link Control 2 
register and the value requested by USP in Recovery.RcvrLock 
state through Tx TS1is from USP. 

33 Rw loxo Note: This register field is sticky. 
Values: 
0x0 (FROM_LINK_CTRL_2_REG): The value from the Selectable 
De-emphasis field in the Link Control 2 register 
Ox1 (REQUESTED_BY_USP): The value requested by USP in 
Recovery.RcvrLock state through Tx TS1s from USP 
Value After Reset: 0x0 
SELECT_DEEMPH_VAR_MUX 
The select_deemphasis variable for DSP on entry to 
Recovery.RcvrCfg state is muxed between the Selectable De- 
emphasis field in the Link Control 2 register and the value 
requested by the Upstream Port in the eight consecutive TS1 
Ordered Sets it received. 

32 rw loxo Note: This register field is sticky. 
Values: 
0x0 (REQUESTED_BY_USP): The value requested by USP in 
Recovery.RcvrLock state through Tx TS1s from USP 
Ox1 (FROM_LINK_CTRL_2_REG): The value from the Selectable 
De-emphasis field in the Link Control 2 register 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CC(*éDeScription 
GEN1_EI_INFERENCE 
Electrical Idle Inference Mode at Geni Rate. Programmable mode 
to determine inferred electrical idle (EI) in Recovery.Speed or 
Loopback.Active (as slave) state at Geni speed by looking for a 
'1' value on RxElecIdle instead of looking for a '0’ on RxValid. If 
the PHY fails to deassert the RxValid signal in Recovery.Speed or 
Loopback.Active (because of corrupted EIOS for example), then 
EI cannot be inferred successfully in the controller by just 
detecting the condition RxValid=0. 

21 RW |0x0 
Note: This register field is sticky. 
Values: 
0x0 (RXELECIDLE_TO_INFER): Use RxElecIdle signal to infer 
Electrical Idle 
0x1 (RXVALID_TO_INFER): Use RxValid signal to infer Electrical 
Idle 
Value After Reset: 0x0 


SEL_DEEMPHASIS 
Used to set the de-emphasis level for upstream ports. This bit 
selects the level of de-emphasis the link operates at. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

20 RW |0x0 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (N_6DB): -6 dB 
Ox1 (N_3_5DB): -3.5 dB 
Value After Reset: 0x0 
CONFIG_TX_COMP_RX 
Config Tx Compliance Receive Bit. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 

19 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (SET): When set to 1, signals LTSSM to transmit TS ordered 
sets with the compliance receive bit assert (equal to '1'). 
0x0 (CLEAR): Clear 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Céi scription 
CONFIG_PHY_TX_CHANGE 
Config PHY Tx Swing. Controls the PHY transmitter voltage swing 
level. The controller drives the mac_phy_txswing output from this 
register bit field. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
ze 4 OXe Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (FULL_SWING): Full Swing 
0x1 (LOW_SWING): Low Swing 
Value After Reset: 0x0 


DIRECT_SPEED_CHANGE 

Directed Speed Change. 

When the speed change occurs, the controller will clear the 

contents of this field; and a read to this field by your software will 

return a '0'. To manually initiate the speed change: 

Write to 

LINK_CONTROL2_LINK_STATUS2_REG.PCIE_CAP_TARGET_LINK_ 

SPEED in the local device 

Deassert this field 

Assert this field 

If you set the default of this field using the 

DEFAULT_GEN2_SPEED_CHANGE configuration parameter to '1', 

then the speed change is initiated automatically after link up, and 

the controller clears the contents of this field. If you want to 

prevent this automatic speed change, then write a lower speed 

value to the Target Link Speed field of the Link Control 2 register 
17 |RW |0x0 (LINK_CONTROL2_LINK_STATUS2_OFF.PCIE_CAP_TARGET_LINK_ 

SPEED) through the DBI before link up. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Values: 

Oxi (SET): Writing '1' to this field instructs the LTSSM to initiate a 

speed change to Gen2 or Gen3 after the link is initialized at Geni 

speed. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
AUTO_LANE_FLIP_CTRL_EN 
Enable Auto flipping of the lanes. You must set the 
CX_AUTO_LANE_FLIP_CTRL_EN configuration parameter to 
include the hardware for this feature in the controller. For more 
details, see the 'Lane Reversal’ appendix in the Databook. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

16 RW |0x1 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: Ox1 
Testable: unconstrained 


PRE_DET_LANE 
Predetermined Lane for Auto Flip. This field defines which 
physical lane is connected to logical LaneO by the flip operation 
performed in Detect. This field is used to restrict the receiver 
detect procedure to a particular lane when the default detect and 
polling procedure performed on all lanes cannot be successful. A 
notable example of when it is useful to program this field to a 
value different from the default, is when a lane is asymmetrically 
broken, that is, it is detected in Detect LTSSM state but it cannot 
exit Electrical Idle in Polling LTSSM state. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

15:13/RW |0x0 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (LANEO): Connect logical LaneO to physical lane 0 or CX_NL- 
1 or CX_NL/2-1 or CX_NL/4-1 or CX_NL/8-1, depending on which 
lane is detected 
Oxi (LANE1): Connect logical LaneO to physical lane 1 
0x2 (LANE3): Connect logical LaneO to physical lane 3 
0x3 (LANE7): connect logical laneO to physical lane 7 
0x4 (LANE15): Connect logical LaneO to physical lane 15 
Value After Reset: 0x0 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci eescription 


NUM_OF_LANES 

Predetermined Number of Lanes. Defines the number of lanes 

which are connected and not bad. Used to limit the effective link 

width to ignore 'broken" or "unused" lanes that detect a receiver. 

Indicates the number of lanes to check for exit from Electrical 

Idle in Polling.Active and L2.Idle. It is possible that the LTSSM 

might detect a receiver on a bad or broken lane during the Detect 

Substate. However, it is also possible that such a lane might also 

fail to exit Electrical Idle and therefore prevent a valid link from 

being configured. This value is referred to as the "Predetermined 

Number of Lanes" in section 4.2.6.2.1 of the PCI Express Base 

Specification. When you have unused lanes in your system, then 

you must change the value in this register to reflect the number 

of lanes. You must also change the value in the "Link Mode 

Enable" field of PORT_LINK_CTRL_OFF. The value in this register 

is normally the same as the encoded value in 

PORT_LINK_CTRL_OFF. If you find that one of your used lanes is 

bad then you must reduce the value in this register. For more 
12:8 |RW |Ox02 information, see "How to Tie Off Unused Lanes" in the Databook. 

For information on upsizing and downsizing the link width, see 

"Link Establishment" in the Databook. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W (sticky) 

Note: This register field is sticky. 

Values: 

Ox1 (_1_LANE): 1 lane 

Ox2 (_2_LANE): 2 lanes 

0x3 (_3_LANE): 3 lanes 

Value After Reset: 0x4 

Testable: unconstrained 


FAST_TRAINING_SEQ 
Sets the Number of Fast Training Sequences (N_FTS) that the 
controller advertises as its N_FTS during Gen2 or Gen3 link 
training. This value is used to inform the link partner about the 
PHY's ability to recover synchronization after a low power state. 
The number should be provided by the PHY vendor. Do not set 
N_FTS to zero; doing so can cause the LTSSM to go into the 
recovery state when exiting from LOs. 

7:0 |RW |Oxd2 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxd2 


DSP PCIE PL PHY STATUS OFF 
Address: Operational Base + offset (0x0110) 
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| Bit |Attr|ResetValue| Ci@eecription 


PHY_STATUS 
PHY Status. Data received directly from the phy_cfg_status bus. 
These is a GPIO register reflecting the values on the static 
phy_cfg_status input signals. The usage is left completely to the 
user and does not in any way influence controller functionality. 
You can use it for any static sideband status signalling 
requirements that you have for your PHY. 
Note: This register field is sticky. 

31:0 0x00000000 |Values: 
0x0 (MIN_VAL): Zero value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


DSP_PCIE PL PHY CONTROL OFF 
Address: Operational Base + offset (0x0114) 


| Bit |Attr| Reset Value 


PHY_CONTROL 
PHY Control. Data sent directly to the cfg_phy_control bus. This 
is a GPIO register driving the values on the static cfg_phy_control 
output signals, and does not in any way influence controller 
functionality. It can be used for any static sideband control 
signaling requirements that you have for your PHY. Usage of this 
register and the associated GPIO bus is RESERVED when the 
controller is connected to a Synopsys PHY. 

31:0 |RW |0x00000001 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: Ox1 


DSP_ PCIE PL TRGT MAP CTRL OFF 


Address: Operational Base + offset (0x011C 
| Bit |Attr| Reset Value 
31:21]/RO_|0x000 
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| Bit |Attr| Reset Value, 


TARGET ets MAP_INDEX 
The number of the PF Function on which the Target Values are 
set. This register does not respect the Byte Enable setting, any 
write will affect all register bits. 

20:16)/RW |0x00 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


15:7 |RO_|0x000_reserved 


TARGET_MAP_ROM 
Target Value for the ROM page of the PF Function selected by the 
index number. This register does not respect the Byte Enable 
setting, any write will affect all register bits. 

RW 0x1 Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 


TARGET_MAP_PF 

Target Values for each BAR on the PF Function selected by the 
index number. This register does not respect the Byte Enable 
setting, any write will affect all register bits. 


5:0 RW |0x07 Value After Reset: Ox2f 


Testable: writeAsRead 


Volatile: true 


DSP PCIE PL CLOCK GATING CTRL OFF 

Address: Operational Base + offset (0x018C) 

| Bit [Attr|ResetValue| = ———C‘i Scriptom 
[31:2 [RO _|Oxo0000000 [reserved sd 


1c) 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC(‘éDeScription 
AXI_CLK_GATING_EN 
AXI Clock Gating Enable. This register enables the AXI Bridge to 
autonomously enable and disable the AXI Master clock, the AXI 
Slave clock and the AXI DBI slave clock. The DWC_pcie_clk_rst.v 
module provides the gated clock, mstr_axi_aclk_gated, to the 
AXI Bridge and is enabled when the controllers clock enable 
signal, mstr_aclk_active, is asserted. For the AXI Slave this 
module provides the gated clock, slv_axi_aclk_gated, to the AXI 
Bridge and is enabled when the controllers clock enable signal, 
slv_aclk_active, is asserted. If the AXI DBI Slave is enabled 
(DBI_4SLAVE_POPULATED=1) the module provides the gated 

i RW |0x1 clock, dbi_axi_aclk_gated, to the AXI Bridge and is enabled when 
the controllers clock enable signal, dbi_aclk_active, is asserted. 
The controller de-asserts the clock enable signals when the 
respective AXI Master/Slave interfaces are idle. 
Note: This register field is sticky. 
Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable (default) 
Value After Reset: Oxi 


RADM_CLK_GATING_EN 

RADM Clock Gating Enable. This register, if set, enables the RADM 

to autonomously enable and disable its clock. The 

DWC_pcie_clk_rst.v module provides the gated clock, 

radm_clk_g, to the RADM and is enabled when the controllers 

clock enable signal, en_radm_clk_g, is asserted. The RADM clock 

is a gated version of the controller clock, core_clk. The controller 

de-asserts en_radm_clk_g when there is no Rx traffic, Rx queues 

and pre/post-queue pipelines are empty, RADM completion LUT is 
RW |Ox1 empty, and there are no FLR actions pending. 

Note: This register field is sticky. 

Values: 

0x0 (DISABLE): Disable 

Ox1 (ENABLE): Enable (default) 

Value After Reset: Oxi 


DSP_ PCIE PL GEN3 RELATED OFF 


Address: Operational Base + offset (0x0190 
| Bit |Attr| Reset Value 
31:24/RO [0x00 —sireserved —s—“—s‘“‘“‘“‘“‘;NC*d 
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| Bit |Attr| Reset Value, 


ss _EQ_INVREQ_EVAL_DIFF_DISABLE 

Eq InvalidRequest and RxEqEval Different Time Assertion Disable. 

Disable the assertion of Eq InvalidRequest and RxEqEval at 

different time. 

Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
RW /0x0 shared for Gen3 and Gen4/Gen5 data rate. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: unconstrained 


22:19/RO_|OxO_ reserved 


GEN3_DC_BALANCE_DISABLE 

DC Balance Disable. Disable DC Balance feature. 

Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
18 RW |0x0 shared for Gen3 and Gen4/Gen5 data rate. 

Note: This register field is sticky. 

Value After Reset: 0x0 


GEN3_DLLP_XMT_DELAY_DISABLE 
DLLP Transmission Delay Disable. Disable delay transmission of 
DLLPs before equalization. 
Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
17 RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 
GEN3_EQUALIZATION_DISABLE 
Equalization Disable. Disable equalization feature. This bit cannot 
be changed once the LTSSM starts link training. 
Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
16 RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


i5:14]/RO_|OxO [reserved 
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| Bit |Attr| Reset Value, 


Po C—C—“‘SCDeeScription 
RXEQ_RGRDLESS_RXTS 
When set to '1', the controller as Gen3 EQ master asserts 
RxEqEval to instruct the PHY to do Rx adaptation and evaluation 
after a 500ns timeout from a new preset request. Note: When 
CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is shadow 
register for Gen3 and Gen4/Gen5 data rate. If 
RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 
RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 
RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: The access attributes of this field are as follows: 

13 RW |0x0 Wire: No access. 
Dbi: see description 
Note: This register field is sticky. 
Values: 
0x0 (ASSERT_1US): mac_phy_rxeqeval asserts after lus and 2 
TS1 received from remote partner. 
Oxi (ASSERT_500NS): mac_phy_rxeqgeval asserts after 500ns 
regardless of TS's received or not. 
Value After Reset: Oxi 
Testable: writeAsRead 


RXEQ_PHO1_EN 

Rx Equalization Phase 0/Phase 1 Hold Enable. When this bit is set 

the upstream port holds phase O (the downstream port holds 

phase 1) for 10ms. Holding phase O or phase 1 can be used to 

allow sufficient time for Rx Equalization to be performed by the 

PHY. This bit is used during Virtex-7 Gen3 equalization. The 

programmable bits [RXEQ_PHO1_EN, EQ _PHASE_2_3] can be 

used to obtain the following variations of the equalization 

procedure: Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this 

register is shadow register for Gen3 and Gen4/Gen5 data rate. 

RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 

RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 

RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
12 RW |0x0 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: see description 

Note: This register field is sticky. 

Values: 

0x0 (TX_EQ_23): Tx equalization only in phase 2/3 

0x1 (NO_TX_EQ_NO_RX_EQ): No Tx equalization 

Value After Reset: 0x0 

Testable: writeAsRead 
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| Bit |Attr|ResetValue| SS Ci@eescription 


EQ REDO 
Equalization Redo Disable. Disable autonomous mechanism for 
requesting to redo the equalization process. The received presets 
or coefficients mismatch in Recovery.RcvrLock after Recovery EQ 
phases causes the EQ redo requests. If the EQ redo is infinite or 
you do not want eg requests and redo, setting this bit to 1 will 
stop the EQ requests and EQ redo so that the link can go ahead 
to LO state for packet trasmissions. 

11 RW |0x0 
Note: When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


EQ _EIEOS_CNT 
Equalization EIEOS Count Reset Disable. Disable requesting reset 
of EIEOS count during equalization. 
Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
10 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (DISABLE): Disable 
Value After Reset: 0x0 
Testable: unconstrained 
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| Bit |Attr|ResetValue| ss Ci@eescription 


EQ PHASE 2 3 
Equalization Phase 2 and Phase 3 Disable. This applies to 
downstream ports only. 
Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
shadow register for Gen3 and Gen4/Gen5 data rate. If 
RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 
RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 
RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: The access attributes of this field are as follows: 

RW /|0x0 
Wire: No access. 
Dbi: see description 
Note: This register field is sticky. 
Values: 
Oxi (TX_EQ_23_RX_EQ_PHO1): No Rx equalization 
0x0 (NO_TX_EQ_RX_EQ_PHO1): Rx equalization in phase 0/1 
Value After Reset: 0x0 
Testable: writeAsRead 


DISABLE_SCRAMBLER_GEN_3 
Disable Scrambler for Gen3 and Gen4 Data Rate. The Gen3 and 
Gen4 scrambler/descrambler within the controller needs to be 
disabled when the scrambling function is implemented outside of 
the controller (for example within the PHY). 

RW 0x0 Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
Note: This register field is sticky. 
Value After Reset: 0x0 


7:2 |RO_|0x0O reserved 


NO_SEED_VALUE_CHANGE 

If this bit is set to 1, the seed value of LFSR for scrambler at 

Gen3 rate does not change after LinkUp = 1. This bit takes effect 

only when CX_AUTO_LANE_FLIP_CTRL_EN is supported. This 

feature requires both sides of the link support it. 

Note: this register is shared for Gen3 and Gen4/Gen5 data rates. 
1 RW |0x0 

Note: This register field is sticky. 

Values: 

0x1 (NO_CHANGE): Not Change 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
GEN3_ZRXDC_NONCOMPL 
Gen3 Receiver Impedance ZRX-DC Not Compliant. Receivers that 
operate at 8.0 GT/s with an impedance other than the range 
defined by the ZRX-DC parameter for 2.5 GT/s (40-60 Ohms) 
must meet additional behavior requirements in the following 
LTSSM states: Polling, Rx_LOs, Li, L2, and Disabled. Note: When 
CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is shared for 
Gen3 and Gen4/Gen5 data rates. 

RW /|0x0 Note: This register field is sticky. 
Values: 
0x0 (RCVR_COMPLIES): The receiver complies with the ZRX-DC 
parameter for 2.5 GT/s when operating at 8 GT/s or higher. 
0x1 (RCVR_NOT_COMPLIES): The receiver does not comply with 
the ZRX-DC parameter for 2.5 GT/s when operating at 8 GT/s or 
higher. 
Value After Reset: Ox1 


DSP PCIE PL GEN3 EQ CONTROL OFF 
Address: Operational Base + offset (0x01A8) 

| Bit [Attr|ResetValue| —— ——Ci‘iScription = 
31:27[RO_|OxOO ——sifreserved 


GEN3_REQ_SEND_CONSEC_EIEOS_FOR_PSET_MAP 
Request controller to send back-to-back EIEOS in 
Recovery.RcvrLock state until presets to coefficients mapping is 
complete. Note: Gen3 and Gen4 share the same register bit and 
have the same feature. 
Note: This register field is sticky. 
RW /0x1 Values: 
0x0 (DO_NOT_REQ): Do not request 
Ox1 (REQ): Request 
Value After Reset: Ox1 
Testable: writeAsRead 
Volatile: true 


GEN3_EQ PSET_REQ AS COEF 
GEN3_EQ_ PSET_REQ_AS_COEF is an internally reserved field. Do 
not use. 
Note: This register field is sticky. 
25 RW {0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CC*éDeSecription 

GEN3_EQ FOM_INC_INITIAL_EVAL 

Include Initial FOM. Include or not the FOM feedback from the 

initial preset evaluation performed in the EQ Master, when finding 

the highest FOM among all preset evaluations. Note: 

When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is shadow 

register for Gen3 and Gen4/Gen5 data rate. 

If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 

If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 

If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
24 |RW |0x0 Note: This register field is sticky. 

Values: 

0x0 (DO_NOT_INCLUDE): Do not include 

Oxi (INCLUDE): Include 

Value After Reset: Oxi 

Testable: writeAsRead 

Volatile: true 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
GEN3_EQ_PSET_REQ_VEC 
Preset Request Vector. Requesting of Presets during the initial 
part of the EQ Master Phase. Encoding scheme is as follows: 
Bit [15:0] =0x0: No preset is requested and evaluated in EQ 
Master Phase. 
Bit [i] =1: "Preset=i" is requested and evaluated in EQ Master 
Phase. 
OOOOD0O000000000: No preset be requested and evaluated in EQ 
Master Phase 
OO0000xxxxxxxxx1: Preset 0 is requested and evaluated in EQ 
Master Phase 
OO0000xxxxxxxx1x: Preset 1 is requested and evaluated in EQ 
Master Phase 
OO0000xxxxxxx1xx: Preset 2 is requested and evaluated in EQ 
Master Phase 
OO0000xxxxxx1xxx: Preset 3 is requested and evaluated in EQ 
Master Phase 
OO0000xxxxx1xxxx: Preset 4 is requested and evaluated in EQ 
Master Phase 
OO0000xxxx1xxxxx: Preset 5 is requested and evaluated in EQ 
Master Phase 
OO00000xxx1xxxxxx: Preset 6 is requested and evaluated in EQ 
Master Phase 

: OO00000xx1xxxxxxx: Preset 7 is requested and evaluated in EQ 

23:8 |RW |Ox059f MacterPhase 

O000000x1xxxxxxxx: Preset 8 is requested and evaluated in EQ 
Master Phase 
00000x1xxxxxxxxx: Preset 9 is requested and evaluated in EQ 
Master Phase 
000001xxxxxxxxxx: Preset 10 is requested and evaluated in EQ 
Master Phase 
All other encodings: Reserved 
Note: You must contact your PHY vendor to ensure 24 ms 
timeout does not occur in presets requests in EQ master phase, 
that is, you must set a proper value to the 
GEN3_EQ_PSET_REQ_VEC register so that the EQ tunning for 
Figure of Merit in the EQ master phase completes before 24 ms 
timeout. Note: 
When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is shadow 
register for Gen3 and Gen4/Gen5 data rate. 
If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 
If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 
Value After Reset: Ox59f 
Testable: writeAsRead 
Volatile: true 
reserved 


7_—«|RO_|oxo_____reserved 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘(C*é@DeeScription 
GEN3_LOWER_RATE_EQ_REDO_ENABLE 
Support EQ redo and lower rate change. Note: Gen3 and Gen4 
share the same register bit and have the same feature. 
Note: This register field is sticky. 
Rw loxt Values: 
0x0 (NO_SUP): Not supported 
Ox1 (SUP): Supported 
Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 


GEN3_EQ_ EVAL_2MS_ DISABLE 
Phase2_3 2 ms Timeout Disable. Determine behavior in Phase2 
for USP (Phase3 if DSP) when the PHY does not respond within 
2ms to the assertion of RxEqEval. Note: 
When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is shadow 
register for Gen3 and Gen4/Gen5 data rate. 
If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 
If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 

5 RW /|0x1 Values: 
0x0 (ABORT_CURRENT_EVA): Abort the current evaluation, stop 
any attempt to modify the remote transmitter settings, Phase2 is 
terminated by the 24ms timeout 
0x1 (IGNORE_2MS_TIMEOUT): Ignore the 2ms timeout and 
continue as normal. This is used to support PHYs that require 
more than 2ms to respond to the assertion of RxEqEval. 
Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po Céi scription 
GEN3_EQ_ PHASE23_EXIT_MODE 

Behavior After 24 ms Timeout (when optimal settings are not 
found). 

For a USP: Determine next LTSSM state from Phase2 after 24ms 
Timeout 

0: Recovery.Speed 

1: Recovery.Equalization.Phase3 

When optimal settings are not found then: 

Equalization Phase 2 Successful status bit is not set in the "Link 
Status Register 2" when GEN3_EQ_ PHASE23_EXIT_MODE = 0 
Equalization Phase 2 Successful status bit is set in the "Link 
Status Register 2" when GEN3_EQ_PHASE23_EXIT_MODE = 1 
Equalization Phase 2 Complete status bit is set in the "Link Status 
Register 2" 

For a DSP: Determine next LTSSM state from Phase3 after 24ms 
Timeout 

0: Recovery.Speed 

1: Recovery.Equalization.RcvrLock 

When optimal settings are not found then: 

° BM lene Equalization Phase 3 Successful status bit is not set in the "Link 
Status Register 2" when GEN3_EQ_ PHASE23_EXIT_MODE = 0 
Equalization Phase 3 Successful status bit is set in the "Link 
Status Register 2" when GEN3_EQ_PHASE23_EXIT_MODE = 1 
Equalization Phase 3 Complete status bit is set in the "Link Status 
Register 2" 

Note: GEN3_EQ_ PHASE23_EXIT_MODE = 1 affects Direction 
Change feed back mode. EQ requests for Figure Of Merit mode 
complete before 24 ms timeout. Please see 
GEN3_EQ_PSET_REQ_VEC Register for more. Note: 

When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is shadow 
register for Gen3 and Gen4/Gen5 data rate. 

If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 
If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 

Values: 

0x0 (RCVRY_SPEED): Recovery.Speed 

Oxi (RCVRY_EQ): USP: Recovery.Equalization.Phase3; DSP: 
Recovery.Equalization.RcvrLock 

Value After Reset: Oxi 
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| Bit |Attr|ResetValue| ss Ci@eescription 


GEN3_EQ_FB_MODE 
Feedback Mode. Other values are reserved. Note: 
When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is a 
shadow register for Gen3 and Gen4/Gen5 data rate. 
If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 
If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 
RW |Ox1 
Values: 
0x0 (DIR_CHG): Direction Change 
Oxi (FOM): Figure Of Merit 
Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE PL_GEN3 EQ FB MODE DIR CHANGE OFF 

Address: Operational Base + offset (0x01AC) 

| Bit [Attr|ResetValue| ————C*é‘C scription 
[31:18[RO_|0xo000. reserved 


GEN3_EQ_FMDC_MAX_POST_CUSROR_DELTA 

Convergence Window Aperture for C+1. Post-cursor coefficients 

maximum delta within the convergence window depth. Allowed 

range: 0,1,2,..15. 

Note: 

When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is shadow 

register for Gen3 and Gen4/Gen5 data rate. 

If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
17:14/RW |0x0 If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 

If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 

Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

Oxf (MAX_VAL): Max value 

Value After Reset: 0x0 

Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CCC(é@DeScription 

GEN3_EQ FMDC_MAX_PRE_CUSROR_DELTA 

Convergence Window Aperture for C-1. Pre-cursor coefficients 

maximum delta within the convergence window depth. Allowed 

range: 0,1,2,..15. 

Note: When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is 

shadow register for Gen3 and Gen4/Gen5 data rate. If 

RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 

RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 

RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
13:10;/RW |0x0 

Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

Oxf (MAX_VAL): Max value 

Value After Reset: 0x0 

Testable: unconstrained 


GEN3_EQ_ FMDC_N_EVALS 
Convergence Window Depth. Number of consecutive evaluations 
considered in Phase 2/3 when determining if optimal coefficients 
have been found. Allowed range: 0,1,2,..16 up to a maximum of 
CX_GEN3_EQ COEFQ_DEPTH. 
When set to 0, EQ Master is performed without sending any 
requests to the remote partner in Phase 2 for USP and Phase 3 
for DSP. Therefore, the remote partner will not change its 
transmitter coefficients and will move to the next state. 
Note: When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is 
; shadow register for Gen3 and Gen4/Gen5 data rate. If 

9:5 |RW |0x02 RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 
RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 
RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxif (MAX_VAL): Maximum of CX_GEN3_EQ COEFQ_ DEPTH 
Value After Reset: 0x2 
Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Po Céiescription 

GEN3_EQ_FMDC_T_MIN_PHASE23 

Minimum Time (in ms) To Remain in EQ Master Phase. The LTSSM 

stays in EQ Master phase for at least this amount of time, before 

starting to check for convergence of the coefficients. Allowed 

values 0,1,...,24. 

Note: When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is 

shadow register for Gen3 and Gen4/Gen5 data rate. If 

RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 

RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 
4:0 |IRW /ox00o RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 

Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

0x18 (MAX_VAL): Max value 

Value After Reset: 0x0 

Testable: unconstrained 


DSP_PCIE PL_ORDER RULE CTRL OFF 
Address: Operational Base + offset (0x01B4 
| Bit |Attr[ResetValue| ss ——“‘;S™~C*éi scription — 
[31:16[RO |Ox0000_—sireserved — ——“‘“‘“(“(“(CS*S*C*C*™*™*™*™*™;™C™C‘*C 


CPL_PASS_P 
Completion Passing Posted Ordering Rule Control. 
Determines if CPL can pass halted P queue. 
15:8 |RW /0x00 
Values: 
0x0 (CPL_CAN_NOT_PASS): CPL can not pass P (recommended) 
Ox1 (CPL_CAN_PASS): CPL can pass P 
Value After Reset: 0x0 


NP_PASS P 
Non-Posted Passing Posted Ordering Rule Control. 
Determines if NP can pass halted P queue. 
7:0 |RW |0x00 
Values: 
0x0 (NP_CAN_NOT_PASS): NP can not pass P (recommended). 
Ox1 (NP_CAN_PASS): NP can pass P 
Value After Reset: 0x0 


DSP PCIE PL PIPE LOOPBACK CONTROL OFF 
Address: Operational Base + offset (0x01B8) 
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| Bit |Attr|ResetValue| Ci@eescription 


PIPE_LOOPBACK 

PIPE Loopback Enable. Indicates RMMI Loopback if M-PCTe. 
oe yas Note: This register field is sticky. 

=== After Reset: 0x0 


30:27|RO_|0xO_—sreserved 


RXSTATUS_VALUE 
RXSTATUS_VALUE is an internally reserved field. Do not use. 
Value After Reset: 0x0 
ee cn WOO Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


23:22/RO_|OxO_ reserved 


RXSTATUS_LANE 

RXSTATUS_LANE is an internally reserved field. Do not use. 
ShehO RW! Ox00 Note: This register field is sticky. 

Value After Reset: 0x0 

LPBK_RXVALID 

LPBK_RXVALID is an internally reserved field. Do not use. 
£220) )/ RWW) ExO00r Note: This register field is sticky. 

Value After Reset: Oxf 


DSP _ PCIE PL MISC CONTROL 1 OFF 
Address: Operational Base + offset (Ox01BC 
| Bit |Attr[ResetValue|  ———s<s——“(;i—é‘“;C™C~Ci scription — 
[31:23[RO |Ox000O_——sireserved — — —“‘“‘(‘“‘“(“(CS*S*S*C*C*C*™*™*™*™*™*C*C™C™C™C™C™C™C~C~C~*CYS 


PORT_LOGIC_WR_DISABLE 
Disable port logic register write from wire side. 
Note: The access attributes of this field are as follows: 
22 RW 
eae Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci ecription 


P2P_ERR_RPT_CTRL 
Determines whether to enable Peer to Peer (P2P) error reporting. 
Note: This register field is sticky. 

21 RW {0x0 

‘s Values: 

0x0 (DISABLE): Disable P2P error reporting 
0x1 (ENABLE): Enable P2P error reporting 
Value After Reset: 0x0 
P2P_TRACK_CPL_TO_REG 
Determines whether to track completion of transmitted Non- 
Posted TLPs in P2P mode. 
Note: This register field is sticky. 

20 RW {0x0 
Values: 
0x0 (DO_NOT_TRACk): Do not track completion 
0x1 (TRACK): Track completion 
Value After Reset: 0x0 


TARGET_ABOVE_CONFIG_LIMIT_REG 
Configuration requests with an address greater than 
CONFIG_LIMIT_REG are directed to either ELBI or TRGT1 
interface based on the setting of this field. This field can have the 
following values: 

19:18/RW |0x0O Note: This register field is sticky. 
Values: 
Oxi (ELBI): ELBI 
Ox2 (TRGT1): TRGT1 
Value After Reset: Oxi 
CONFIG_LIMIT_REG 
Configuration requests are directed either to CDM or 
ELBI/RTRGT1 based on the value of this field. 
Configuration requests with an address less CONFIG_LIMIT_REG 
are directed to the CDM 
Configuration requests with an address greater than 
CONFIG_LIMIT_REG are directed to either ELBI or TRGT1 
interface based on the setting of 

17:8 |RW |0x37f TARGET_ABOVE_CONFIG_LIMIT_REG field. 
Your application must set a proper value for this field based on 
your extended configuration registers. For more details, see the 
"CDM/ELBI Register Space Access Through CFG Request" in 
"Register Module, LBC, and DBI" section in the "Controller 
Operations" chapter of the Databook. 
Note: This register field is sticky. 
Value After Reset: 0x37f 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(C*é@DeeSecription 
CFG_TLP_BYPASS_EN_REG 
Setting of this field defines how to decide the destination of 
Configuration requests. Note: When app_req_retry_en is 
asserted, the setting of this field is ignored. 
Note: This register field is sticky. 
Values: 

7 RW {0x0 
0x1 (ONE): Configuration TLPs are routed according to the 
setting of TARGET_ABOVE_CONFIG_LIMIT_REG, regardless the 
value of CONFIG_LIMIT_REG. 
0x0 (ZERO): Configuration TLPs are routed according to the 
setting of TARGET_ABOVE_CONFIG_LIMIT_REG, depending on 
the setting of CONFIG_LIMIT_REG. Refer to the definition of 
CONFIG_LIMIT_REG for details. 
Value After Reset: 0x0 


CPLQ_MNG_EN 
This field enables the Completion Queue Management feature. 
Note: This register field is sticky. 
Be Oe Values: 
0x0 (DISABLE): Disable 
Oxi (ENABLE): Enable 
Value After Reset: 0x1 


ARI_DEVICE_NUMBER 
When ARI is enabled, this field enables use of the device ID. 
Note: This register field is sticky. 
? RW 0X0 Values: 
0x0 (DISABLE): Disable 
Oxi (ENABLE): Enable 
Value After Reset: 0x0 


DISABLE _AUTO_LTR_CLR_MSG 
Disable the autonomous generation of LTR clear message in 
upstream port. This field can have the following values: For more 
details, see "Latency Tolerance Reporting (LTR) Message 
Generation [EP Mode]" in "Message Generation" section of the 
"Controller Operations" chapter of the Databook. 

4 rw loxo Note: This register field is sticky. 
Values: 
0x0 (ALLOW): Allow the autonomous generation of LTR clear 
message. 
0x1 (DISABLE): Disable the autonomous generation of LTR clear 
message. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
SIMPLIFIED_REPLAY_TIMER 
Enables Simplified Replay Timer (Gen4). For more details, see 
"Transmit Replay" in "Transmit TLP Processing" section in the 
"Controller Operations" chapter of the Databook. Simplified 
Replay Timer can have the following Values: 
A value from 24,000 to 31,000 Symbol Times when Extended 
Synch is Ob. 
A value from 80,000 to 100,000 Symbol Times when Extended 
Synch is 1b. 

3 RW |0x0 The Simplified Replay Timer value must not be changed while the 
link is in use. 
Note: This register field is sticky. 
Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable 
Value After Reset: 0x0 


UR_CA_MASK_4_ TRGT1 
When this field is set to '1', the controller suppresses error 
logging, error message generation, and CPL generation for non- 
posted requests TLPs (with UR filtering status) forwarded to your 
application (that is, when DEFAULT_TARGET =1). For more 
details, see "Advanced Error Handling For Received TLPs" chapter 
of the Databook. 

2 RW /0x0 
Note: This register field is sticky. 
Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set 
Value After Reset: 0x0 
DEFAULT_TARGET 
Default target for an IO or MEM request with UR/CA/CRS 
received. Based on the value of this field the controller either 
drops or forwards these requests to your application. For more 
details, see "ECRC Handling" and "Request TLP Routing Rules" in 
"Receive Routing" section of the "Controller Operations" chapter 
of the Databook. 
Note: This register field is sticky. 

1 RW |0x0 
Values: 
0x0 (DROP_IO_MEM_REQ): The controller drops all incoming I/O 
or MEM requests (after corresponding error reporting). A 
completion with UR status is generated for non-posted requests. 
0x1 (FWD_IO_MEM_UR_CA_CRS): The controller forwards all 
incoming I/O or MEM requests with UR/CA/CRS status to your 
application. 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


DBI_RO_WR_EN 
Write to RO Registers Using DBI. For more details, see "Writing to 
Read-Only Registers" in "Register Module, LBC, and DBI" section 
in the "Controller Operations" chapter of the Databook. 
Note: This register field is sticky. 
Values: 

RW {0x0 
0x0 (CLEAR): Clear 
Ox1 (SET): Your application can write to some RO and Hwinit 
register fields through the DBI when you set this field to '1'. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP _ PCIE PL MULTI LANE CONTROL OFF 

Address: Operational Base + offset (0x01C0) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:8 [RO _|0x000000__—ifreserved 


UPCONFIGURE_SUPPORT 
Upconfigure Support. The controller sends this value as the Link 
Upconfigure Capability in TS2 Ordered Sets in 
Configuration.Complete state. 
5 rw loxd Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
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| Bit |Attr| Reset Value, 


Po Céi scription 
DIRECT_LINK_WIDTH_CHANGE 
Directed Link Width Change. 
If the upconfigure_capable variable is '1' and the 
PCIE_CAP_HW_AUTO_WIDTH_DISABLE bit in 
LINK_CONTROL_LINK_STATUS_REG is '0', the controller starts 
upconfigure or autonomous width downsizing (to the 
TARGET_LINK_WIDTH value) in the Configuration state. 
If TARGET_LINK_WIDTH value is 0x0, the controller does not 
start upconfigure or autonomous width downsizing in the 
Configuration state. 
The controller self-clears this field when the controller accepts 
this request. 

RW 0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Values: 
0x0 (CLEAR): Clear 
Oxi (SET): The controller always moves to Configuration state 
through Recovery state when this bit is set to '1’. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


TARGET_LINK_WIDTH 
Target Link Width. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Values: 
5:0 |RW |0x00 
0x0 (NOT_START): Controller does not start upconfigure or 
autonomous width downsizing in the Configuration state. 
Oxi (X1): x1 
Ox2 (X2): x2 
Ox4 (X4): x4 
Ox8 (X8): x8 
0x10 (X16): x16 
0x20 (X32): x32 
Value After Reset: 0x0 


DSP_ PCIE PL PHY INTEROP CTRL OFF 
Address: Operational Base + offset (0x01C4) 


| Bit |Attr|/Reset Value| Ci escription 
31:18]RO_|0x0000 
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| Bit |Attr|ResetValue| —Ci@eescription 


PHY_RST_TIMER 
Decide how many aux clock cycles the PHY reset lasts (0 to 63 
aux clock cycles). 
Note: This register field is sticky. 
17:12/RW |Oxie 
Values: 
0x0 (MIN_VAL): Zero value 
Ox3f (MAX_VAL): Max value 
[> After Reset: Oxle 


di |RO_|OxO_ reserved 


L1_CLK_SEL 
Li Clock control bit. 
This field is reserved for internal use. 
You should not write to this field and change the default unless 
specifically instructed by Synopsys support. 
10 RW |0x0 
Note: This register field is sticky. 
Values: 
0x1 (NO_REQ): Controller does not request aux_clk switch and 
core_clk gating in L1. 
0x0 (CAN_REQ): Controller requests aux_clk switch and core_clk 
gating in L1. 
Value After Reset: 0x0 


Li NOWAIT_P1i 
L1 entry control bit. 
This field is reserved for internal use. 
You should not write to this field and change the default unless 
specifically instructed by Synopsys support. 
Note: The access attributes of this field are as follows: 
RW |0x0 Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x1 (NO_WAIT_FOR_ACK): Controller does not wait for PHY to 
acknowledge transition to P1 before entering L1. 
0x0 (WAIT_FOR_ACK): Controller waits for the PHY to 
acknowledge transition to P1 before entering L1. 
Value After Reset: Ox1 
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| Bit |Attr|ResetValue| Ci ecription 


L1SUB_EXIT_MODE 

L1 Exit Control Using phy_mac_pclkack_n. 

This field is reserved for internal use. 

You should not write to this field and change the default unless 

specifically instructed by Synopsys support. 

If PCLK as PHY input is selected, you should not write to this field 

and change the default value since PCLK as PHY input doesn't 
RW |0x0 support any value other than the default. 

Note: This register field is sticky. 

Values: 

0x1 (NO_WAIT_FOR_PCLKACK): Controller exits L1 without 

waiting for the PHY to assert phy_mac_pclkack_n. 

0x0 (WAIT_FOR_PCLKACK): Controller waits for the PHY to assert 

phy_mac_pclkack_n before exiting L1. 

Value After Reset: 0x0 


7 _—'|RO_|0x0______—reserved 


RXSTANDBY_CONTROL 
Rxstandby Control. Bits 0..5 determine if the controller asserts 
the RxStandby signal (mac_phy_rxstandby) in the indicated 
condition. Bit 6 enables the controller to perform the 
RxStandby/RxStandbyStatus handshake. 
This field is reserved for internal use. 
You should not write to this field and change the default unless 
specifically instructed by Synopsys support. 
RW |0x44 
[0]: Rx EIOS and subsequent T TX-IDLE-MIN 
[1]: Rate Change 
[2]: Inactive lane for upconfigure/downconfigure 
[3]: PowerDown=PiorP2 
[4]: RxLOs.Idle 
[5]: EI Infer in LO 
[6]: Execute RxStandby/RxStandbyStatus Handshake 
Note: This register field is sticky. 
Value After Reset: 0x44 


DSP_PCIE PL TRGT CPL LUT DELETE ENTRY OFF 
Address: Operational Base + offset (0x01C8) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1536 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eescription 


DELETE_EN 
This is a one-shot bit. This is a self-clearing register field. Reading 
from this register field always returns a '0'. 
Values: 
0x0 (CLEAR): Clear 

ot RN Ox? Oxi (SET): A'1' write to this bit triggers the deletion of the target 
completion LUT entry that is specified in the LOOK_UP_ID field. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


LOOK_UP_ID 
30:0 IRw |ox00000000 This number selects one entry to delete of the TRGT_CPL_LUT. 
Value After Reset: 0x0 


DSP_PCIE PL LINK FLUSH CONTROL OFF 

Address: Operational Base + offset (0x01CC) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:1 [RO_|Oxo0000000 [reserved 


AUTO_FLUSH_EN 

Enables automatic flushing of pending requests before sending 

the reset request to the application logic to reset the PCIe 

controller and the AXI Bridge. The flushing process is initiated if 

any of the following events occur: 

Hot reset request. A downstream port (DSP) can "hot reset" an 

upstream port (USP) by sending two consecutive TS1 ordered 

sets with the hot reset bit asserted. 

Warm (Soft) reset request. Generated when exiting from D3 to 

DO and cfg_pm_no_soft_rst=0. 

Link down reset request. A high to low transition on 

smlh_req_rst_not indicates the link has gone down and the 
RW 0x0 controller is requesting a reset. 

If you disable automatic flushing, your application is responsible 

for resetting the PCIe controller and the AXI Bridge. For more 

details see "Warm and Hot Resets" section in the Architecture 

chapter of the Databook. 

Note: This register field is sticky. 

Values: 

0x0 (DISABLE): Disable 

Ox1 (ENABLE): Enable 

Value After Reset: Ox1 


DSP_PCIE PL_AMBA ERROR _ RESPONSE DEFAULT OFF 
Address: Operational Base + offset (0x01D0) 

[Attr|ResetValue| Ci e@cription = 
[31:16/RO [0x0000_— reserved Sd 
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| Bit |Attr| Reset Value, 


Po C—“‘CC‘éeSecription 
AMBA_ERROR_RESPONSE_MAP 
AXI Slave Response Error Map. Allows you to selectively map the 
errors received from the PCIe completion (for non-posted 
requests) to the AXI slave responses, slv_rresp or slv_bresp. The 
recommended setting is SLVERR. CRS is always mapped to OKAY. 
[0] 
0: UR (unsupported request) -> DECERR 
1: UR (unsupported request) -> SLVERR 
[1] 
0: CRS (configuration retry status) -> DECERR 
1: CRS (configuration retry status) -> SLVERR 
[2] 
0: CA (completer abort) -> DECERR 
1: CA (completer abort) -> SLVERR 

15:10|/RW |0x27 [3]: RESERVED (0x0) 
[4]: RESERVED (0x0) 
[5] 
0: Completion Timeout -> DECERR 
1: Completion Timeout -> SLVERR. The AXI bridge internally 
drops (processes internally but not passed to your application) a 
completion that has been marked by the Rx filter as UC or MLF, 
and does not pass its status directly down to the slave interface. 
It waits for a timeout and then signals "Completion Timeout" to 
the slave interface. 
The controller sets the AXI slave read databus to OxFFFF for all 
error responses. 
Note: This register field is sticky. 
Value After Reset: 0x27 
reserved 


9:5 |RO |0x00___—[reserved 


AMBA_ERROR_RESPONSE_CRS 
CRS Slave Error Response Mapping. Determines the AXI slave 
response for CRS completions. For more details see "Error 
Handling" in the AXI chapter of the Databook. 
Note: This register field is sticky. 
Values: 

4:3 {RW |0x0 0x0 (OK_): OKAY 
0x1 (OK_CRS_CMPL): OKAY with all FFFF_FFFF data for all CRS 
completions 
0x2 (OK_READ_REQ): OKAY with FFFF_0001 data for CRS 
completions to vendor ID read requests, OKAY with FFFF_FFFF 
data for all other CRS completions 
0x3 (SLVERR_DECERR): SLVERR/DECERR (the 
AXI_ERROR_RESPONSE_MAP field determines the PCIe-to-AXI 
Slave error response mapping) 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


AMBA __ a RESPONSE_VENDORID 
Vendor ID Non-existent Slave Error Response Mapping. 
Determines the AXI slave response for errors on reads to non- 
existent Vendor ID register. For more details see "Error Handling" 
in the AXI chapter of the Databook. 

rw loxo Note: This register field is sticky. 
Values: 
0x0 (_OK_): OKAY (with FFFF data). 
0x1 (_ERR_): SLVERR/DECERR (the AXI_ERROR_RESPONSE_MAP 
field determines the PCIe-to-AXI Slave error response mapping) 
= After Reset: 0x0 


|d_||RO_|oxo_ si reserved 


AMBA_ERROR_RESPONSE_GLOBAL 
Global Slave Error Response Mapping. Determines the AXI slave 
response for all error scenarios on non-posted requests. For more 
details see "Error Handling" in the AXI chapter of the Databook. 
The error response mapping is not applicable to Non-existent 
Vendor ID register reads. 

RW {0x0 Note: This register field is sticky. 
Values: 
0x0 (OK_): OKAY (with FFFF data for non-posted requests) 
Ox1 (ERR_): SLVERR/DECERR (the AXI_ERROR_RESPONSE_MAP 
field determines the PCIe-to-AXI Slave error response mapping) 
Value After Reset: 0x0 


DSP PCIE PL AMBA LINK TIMEOUT OFF 

Address: Operational Base + offset (0x01D4) 

| Bit [Attr|ResetValue|  —————C‘CiScription = 
[31:9 [RO _|0xo00000__—ifreserved SY 


LINK_TIMEOUT_ENABLE_DEFAULT 
Disable Flush. 
Note: This register field is sticky. 
RW {0x0 Values: 
0x0 (ENABLE): Enable 
0x1 (DISABLE): You can disable the flush feature by setting this 
field to '1'. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Ciescription 
LINK_TIMEOUT_PERIOD_DEFAULT 
Timeout Value (ms). The timer will timeout and then flush the 
bridge TX request queues after this amount of time. The timer 
counts when there are pending outbound AXI slave interface 

; requests and the PCle TX link is not transmitting any of these 

7:0 [RW |0x32 requests. The timer is clocked by core_clk. 

Note: This register field is sticky. 
Value After Reset: 0x32 


DSP PCIE PL AMBA ORDERING CTRL OFF 

Address: Operational Base + offset (0x01D8) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:8 [RO _|0xo00000__—ifreserved 


AX_MSTR_ZEROLREAD_FW 
AXI Master Zero Length Read Forward to the application. 
The DW PCIe controller AXI bridge is able to terminate in order 
with the Posted transactions the zero length read, implementing 
the PCIe express flush semantics of the Posted transactions. 

7 RW 

Ox? Values: 

0x0 (_O_LN_RD_TERMINATE): The zero length Read is 
terminated at the DW PCIe AXI bridge master 
0x1 (_O_LN_RD_FWD): The zero length Read is forward to the 
application. 
Value After Reset: 0x0 


6:5 |RO 0x0 __—|reserved 
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Po Céiescription 
AX_MSTR_ORDR_P_EVENT_SEL 
AXI Master Posted Ordering Event Selector. 
This field selects how the master interface determines when a P 
write is completed when enforcing the PCIe ordering rule, "NP 
must not pass P" at the AXI Master Interface. The AXI protocol 
does not support ordering between channels. Therefore, NP reads 
can pass P on your AXI bus fabric. This can result in an ordering 
violation when the read overtakes a P that is going to the same 
address. Therefore, the bridge master does not issue any NP 
requests until all outstanding P writes reach their destination. It 
does this by waiting for the all of the write responses on the B 
channel. This can affect the performance of the master read 
channel. For scenarios where the interconnect serializes the AXI 
master "AW", "W" and "AR" channels,you can increase the 
performance by reducing the need to wait until the complete 
Posted transaction has effectively reached the application slave. 
4:3 |RW |0x0 Note: This setting will not affect: 
MSI interrupt catcher and P data ordering. This is always driven 
by the B'last event. 
DMA read engine TLP ordering. This is always driven by the B'last 
event. 
NP write transactions which are always serialized with P write 
transactions. 
Values: 
0x0 (B): B'last event: wait for the all of the write responses on 
the B channel thereby ensuring that the complete Posted 
transaction has effectively reached the application slave (default). 
Oxi (AW): AW'last event: wait until the complete Posted 
transaction has left the AXI address channel at the bridge master. 
0x2 (W): W'last event: wait until the complete Posted transaction 
has left the AXI data channel at the bridge master. 
0x3 (RSVD): Reserved 
Value After Reset: 0x0 


2 |RO [Oxo sreserved 


AX_SNP_EN 
AXI Serialize Non-Posted Requests Enable. This field enables the 
AXI Bridge to serialize same ID Non-Posted Read/Write Requests 
on the wire. Serialization implies one outstanding same ID NP 
Read or Write on the wire and used to avoid AXI RAR and WAW 
hazards at the remote link partner. For more details, see the 

1 RW {0x0 "Optional Serialization of AXI Slave Non-posted Requests" section 
in the AXI chapter of the Databook. 
Values: 
0x0 (DISABLE): Disable 
Ox1 (ENABLE): Enable 
Value After Reset: 0x0 


jo RO _|oxosreserved 
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DSP PCIE PL COHERENCY CONTROL 1 OFF 
Address: Operational Base + offset (0x01E0 


| Bit |Attr|/Reset Value| SC‘ escription 


CFG_MEMTYPE_BOUNDARY_LOW_ADDR 
Boundary Lower Address For Memory Type. Bits [31:0] of dword- 
aligned address of the boundary for Memory type. The two lower 
address LSBs are '00'. Addresses up to but not including this 
: value are in the lower address space region; addresses equal or 

31:2 |RW |0x00000000 greater than this value are in the upper address space region. 
Note: This register field is sticky. 
Value After Reset: 0x0 


|d_ [RO |oxo_sreserved 


CFG_MEMTYPE_VALUE 
Sets the memory type for the lower and upper parts of the 
address space: 
Note: This register field is sticky. 

RW /|0x0 
Values: 
0x0 (LOWER_PREPH): lower = Peripheral; upper = Memory 
0x1 (LOWER_MEM): lower = Memory type; upper = Peripheral 
Value After Reset: Ox 


DSP_PCIE PL COHERENCY CONTROL 2 OFF 
Address: Operational Base + offset (0x01E4) 


| Bit |Attr| Reset Value, 


| t—“‘C‘SSCC‘#éi scription ——ssCidz| 

CFG_MEMTYPE_BOUNDARY_HIGH_ADDR 

Boundary Upper Address For Memory Type. Bits [63:32] of the 

64-bit dword-aligned address of the boundary for Memory type. 
31:0 |RW |Ox00000000 

Note: This register field is sticky. 

Value After Reset: 0x0 


DSP _ PCIE PL COHERENCY CONTROL 3 OFF 

Address: Operational Base + offset (Ox01E8 

| Bit |Attr[ResetValue| “ss ———“i;i‘“;C™C~Ci scription — 
31 [RO [Oxo ——sireserved —  — —“(twS™~—“‘(‘“(“(C(SCS*S*S*S*C*C~C~C~C~C~C~C~C~C~C~C~C~C—C—C~C~sdCYS 


CFG_MSTR_AWCACHE_VALUE 
Master Write CACHE Signal Value. Value of the individual bits in 
mstr_awcache when CFG_MSTR_AWCACHE_MODE is '1'. 
: Note: Not applicable to message requests; for message requests 
30:27/RW |0x0 the value of mstr_awcache is always '0000'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
reserved 


26:23|RO [0x0  —_—[reserved 
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| Bit |Attr| Reset Value, 


oS Reet MSTR_ARCACHE_VALUE 

Master Read CACHE Signal Value. Value of the individual bits in 

mstr_arcache when CFG_MSTR_ARCACHE_MODE is '1'. 
22:19/RW |Ox0 

Note: This register field is sticky. 

= —— After Reset: 0x0 


18:15|RO_|OxO reserved 


CFG_MSTR_AWCACHE_MODE 
Master Write CACHE Signal Behavior. Defines how the individual 
bits in mstr_awcache are controlled. 
Note: for message requests the value of mstr_awcache is always 
"0000" regardless of the value of this bit. 

14:11/RW |0x0 Note: This register field is sticky. 
Values: 
0x0 (SET_BY_AXI_MASTER): set automatically by the AXI master 
0x1 (SET_BY_FIELD): set by the value of the corresponding bit of 
the CFG_MSTR_AWCACHE_VALUE field 
a After Reset: 0x0 


10:7 |RO_|OxO_ ss reserved 


CFG_MSTR_ARCACHE_MODE 
Master Read CACHE Signal Behavior. Defines how the individual 
bits in mstr_arcache are controlled. 
Note: This register field is sticky. 

RW 

Oxo Values: 

0x0 (SET_BY_AXI_MASTER): set automatically by the AXI master 
0x1 (SET_BY_FIELD): set by the value of the corresponding bit of 
the CFG_MSTR_ARCACHE_VALUE field 
So ——— <<< 4 After Reset: 0x0 


2:0 [RO [oxo reserved —“‘“‘“C;C;*S*S™C™C™C™CCC*d 


DSP_PCIE PL _AXI_MSTR_MSG ADDR _LOW_OFF 
Address: Operational Base + offset (0x01F0O) 


| Bit |Attr| Reset Value, 


Po ieseription 
CFG_AXIMSTR_MSG_ADDR_LOW 
Lower 20-bits of the programmable AXI address for Messages. 
a eke Rs PRO oe Note: This register field is sticky. 
Value After Reset: 0x0 


CFG_AXIMSTR_MSG_ADDR_LOW_RESERVED 
Reserved for future use. 

es one Note: This register field is sticky. 
Value After Reset: 0x0 
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DSP_ PCIE PL AXI_ MSTR_ MSG ADDR HIGH OFF 
Address: Operational Base + offset (0x01F4) 


| Bit |Attr| Reset Value, 


Po Ciescription 

CFG_AXIMSTR_MSG_ADDR_HIGH 

Upper 32 bits of the programmable AXI address for Messages. 
SEO. RYE  OxDDOOOE HO Note: This register field is sticky. 

Value After Reset: 0x0 


DSP PCIE PL PCIE VERSION NUMBER OFF 
Address: Operational Base + offset (0x01F8 


| Bit_|Attr| Reset Value 


VERSION_NUMBER 
Version Number. 

31:0 0x3536302a | Values: 
0x0 (MIN_VAL): Zero value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: 0x3536302a 


DSP_PCIE PL PCIE VERSION TYPE OFF 
Address: Operational Base + offset (0x01FC) 


| Bit |Attr| Reset Value, 


Po eseription 
VERSION_TYPE 
Version Type. 
31:0 0x6c703035_ | Values: 
0x0 (MIN_VAL): Zero value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: 0x6c703035 


DSP PCIE PL MSIX ADDRESS MATCH LOW OFF 
Address: Operational Base + offset (0x0240) 


| Bit |Attr| Reset Value 


MSIX_ADDRESS_MATCH_LOW 
MSI-X Address Match Low Address. 
ee RW |Oxoueeooue Note: This register field is sticky. 
Value After Reset: 0x0 
reserved —“‘“‘;CS*S*S™S™CCC*idC 


a |RO_|oxo_____—reserved 
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| Bit |Attr| Reset Value, 
MSIX_ADDRESS_MATCH_EN 
MSI-X Match Enable. Enable the MSI-X Address Match feature 
when the AXI bridge is present. 


Note: This register field is sticky. 


Values: 


0x0 (DISABLE): Disable 
Oxi (ENABLE): Enable 
Value After Reset: 0x0 


DSP PCIE PL MSIX ADDRESS MATCH HIGH OFF 
Address: Operational Base + offset (0x0244 


| Bit_|Attr| Reset Value 


MSIX_ADDRESS_MATCH_HIGH 

MSI-X Address Match High Address. 

Note: This register field is sticky. 
31:0 |RW |0x00000000 

Values: 

0x0 (MIN_VAL): Zero value 

OxfffffffF (MAX_VAL): Max value 

Value After Reset: 0x0 


DSP_PCIE PL MSIX_ DOORBELL OFF 
Address: Operational Base + offset (0x0248) 


| Bit |Attr|/ResetValue| Ci escription 


MSIX_DOORBELL_PF 
MSIX Doorbell Physical Function. This register determines the 
Physical Function for the MSI-X transaction. 


Value After Reset: 0x0 

MSIX_DOORBELL_VF 

MSIX Doorbell Virtual Function. This register determines the 
Virtual Function for the MSI-X transaction. 


Value After Reset: 0x0 


MSIX_DOORBELL_VF_ACTIVE 

MSIX Doorbell Virtual Function Active. This register determines 
whether a Virtual Function is used to generate the MSI-X 
transaction. 


Value After Reset: 0x0 

MSIX_DOORBELL_TC 

MSIX Doorbell Traffic Class. This register determines which traffic 
class to generate the MSI-X transaction with. 


Value After Reset: 0x0 


reserved 
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| Bit |Attr| Reset Value, 


Pp oCC‘éi scription 

MSIX_DOORBELL_VECTOR 

MSI-X Doorbell Vector. This register determines which vector to 
10:0 }WO |0x000 generate the MSI-X transaction for. 

Value After Reset: 0x0 


DSP_PCIE PL MSIX_RAM_ CTRL OFF 
Address: Operational Base + offset (0x024C) 


| Bit |Attr|ResetValue| —Fs—s——C—C‘iescription = Cd 
31:26|RO_|0x00_ reserved 


MSIX_RAM_CTRL_DBG_PBA 
MSIX PBA RAM Debug Mode. You can also use the dbg_pba input 
to activate debug mode. Debug mode turns off the PF/VF/Offset- 
based addressing into the RAM and maps the entire table linearly 
from the base address of the BAR (indicated by the BIR) in 
function 0. 
RW /0x0 Note: This register field is sticky. 

Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable. Use this bit to activate the debug mode 
and allow direct read/write access to the PBA. 
Value After Reset: 0x0 
MSIX_RAM_CTRL_DBG_TABLE 
MSIX Table RAM Debug Mode. You can also use the dbg_table 
input to activate debug mode. Debug mode turns off the 
PF/VF/Offset-based addressing into the RAM and maps the entire 
table linearly from the base address of the BAR (indicated by the 
BIR) in function 0. 

24 RW |0x0 Note: This register field is sticky. 
Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable. Use this bit to activate the debug mode 
and allow direct read/write access to the Table. 
Value After Reset: 0x0 
reserved 


23:17/RO_|0x00___—[reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1546 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


SCRE tts: RAM_CTRL_BYPASS 
MSIX RAM Control Bypass. It is up to the application to ensure 
the RAMs are in the proper power state before trying to access 
them. Moreover, the application needs to observe all timing 
requirements of the RAM low power signals before trying to use 
the MSIX functionality. 

RW |0x0 Note: This register field is sticky. 
Values: 
0x0 (CLEAR): Clear 
Oxi (SET): The bypass field, when set, disables the internal 
generation of low power signals for both RAMs. 
a After Reset: 0x0 


15:10/RO_|0x00 reserved 


MSIX_RAM_CTRL_PBA_SD 
MSIX PBA RAM Shut Down. 
Note: This register field is sticky. 
rw loxo Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set this bit to drive the cfg_msix_pba_sd output to 
signal your external logic to place the MSIX PBA RAM in Shut 
Down low-power mode. 
Value After Reset: 0x0 


MSIX_RAM_CTRL_PBA_DS 
MSIX PBA RAM Deep Sleep. 
Note: This register field is sticky. 
rw loxo Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set this bit to drive the cfg_msix_pba_ds output to 
signal your external logic to place the MSIX PBA RAM in Deep 
Sleep low-power mode. 
Value After Reset: 0x0 


7:2 |RO_|Ox0O [reserved 


MSIX_RAM_CTRL_TABLE_SD 
MSIX Table RAM Shut Down. 
Note: This register field is sticky. 
1 Rw loxo Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set this bit to drive the cfg_msix_table_sd output to 
signal your external logic to place the MSIX Table RAM in Shut 
Down low-power mode. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Cescription 
MSIX_RAM_CTRL_TABLE_DS 
MSIX Table RAM Deep Sleep. 
Note: This register field is sticky. 

Rw loxo Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set this bit to drive the cfg_msix_table_ds output to 
signal your external logic to place the MSIX Table RAM in Deep 
Sleep low-power mode. 
Value After Reset: 0x0 


DSP PCIE PL DTIM CTRLO OFF 
Address: Operational Base + offset (0x03B0) 


| Bit |Attr| Reset Value 


DTIM_CTRLO_IREQ_SW_FLUSH_EN 
Invalidate Request Software Flush Enable. If set enables software 
to flush pending DTI-ATS invalidate requests from the invalidate 
request queue. Software forces the flush by writing to the 
DTIM_CTRL1.INV_REQ_FLUSH_SID register. The flushing 
mechansim enables software to remove invalidate requests from 
the request queue in response to a UR from an Endpoint function. 
Prior to removing unsupported invalidate requests software 
should disable the hardware invalidate request timer 
(DTIM_CTRLO.IREQ_TMR_EN=0). To continue monitoring 

31 RW |0x0 outstanding invalidate requests enable the timer once again. The 
timer restarts from its programmed timeout value 
(DTIM_CTRL5.IREQ_TMR_TRGT_TO). 
Note: Software initiated flushing does not result in a sync or 
timeout error. 
Note: This register field is sticky. 
Value After Reset: 0x0 


DTIM_CTRLO_IREQ_TMR_EN 
Invalidate Request Timer Enable. If set enables the DTIM to flush 
timed out DTI-ATS invalidate requests from the invalidate request 
queue. The invalidate request timer times each invalidation 
request sent on the wire. If disabled the responsibilty to flush the 
request is passed to software. Software writes to the 
DTIM_CTRL1.INV_REQ _FLUSH_SID register field to flush all 
pending requests associated with the particular Stream ID (SID). 
30 RW /0x0 Subsequent received PCIe invalidate completions, associated with 
the particular SID, are treated as unexpected completions 
(completion received but no request pending). Timed out 
invalidate requests result in a sync error response to an 
outstanding sync request. 
Note: This register field is sticky. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po C—“‘CSCC*éeScription 

DTIM_CTRLO_IREQ_BYTE_ORDER 

Invalidate Request Byte Order. In normal operation PCIe data 

bytes are transmitted in little endian format, that is, PCIe data 

byte 0 is the first byte transmitted on the wire. The format of the 

DTI-ATS untranslated address and the PCIe untranslated address 

embedded in the two DWORD data field of the invalidate request 

message is defined in big endian format, that is, PCIe byte 0 

contains the most significant byte of the address, byte 7. 

To align the DTI-ATS data byte order to PCIe data byte order the 

bytes are reversed. To be robust against misinterpretation of the 
29 RW |0x0 byte order software can reverse the bytes by setting this bit. 

Note: This register field is sticky. 

Values: 

0x0 (LITTLE_ENDIAN): DTI-ATS Invalidate Request data bytes 

are transmitted in little endian format. 

0x1 (BIG_ENDIAN): DTI-ATS Invalidate Request data bytes are 

transmitted in big endian format. 

Value After Reset: 0x0 


DTIM_CTRLO_TRESP_BYTE_ORDER 

Translation Response Byte Order. In normal operation PCIe data 

bytes are transmitted in little endian format, that is, PCIe data 

byte 0 is the first byte transmitted on the wire. The format of the 

DTI-ATS translated address and the PCIe translated address 

embedded in the two DWORD data field of the translation 

completion is defined in big endian format, that is, PCIe byte 0 

contains the most significant byte of the address, byte 7. 

To align the DTI-ATS data byte order to PCIe data byte order the 

bytes are reversed. To be robust against misinterpretation of the 
28 RW |0x0 byte order software can reverse the bytes by setting this bit. 

Note: This register field is sticky. 

Values: 

0x0 (LITTLE_ENDIAN): DTI-ATS Translation Response data bytes 

are transmitted in little endian format. 

0x1 (BIG_ENDIAN): DTI-ATS Translation Response data bytes are 

transmitted in big endian format. 

Value After Reset: 0x0 

reserved 


27:24|RO_ 0x0 ____—|reserved 
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| Bit |Attr| Reset Value, 


Po C—“‘(C*é@DeScription 
DTIM_CTRLO_TOK_TRANS_REQ 
Number of Translation Request Tokens Requested. Its default 
value is configured by the visible parameter, 
CC_DTIM_NUM_TRANS_ TOKENS REQUESTED. Software can 
; overide this value at initialization time. The number of tokens 
23:16/RW |Oxif requested is equal to TOK_TRANS_REQ + 1 (1 to 256). 
Note: This register field is sticky. 
Value After Reset: Oxif 


DTIM_CTRLO_ROOT_PORT_ID 
Root Port ID. Its default value is configured by the visible 
parameter, CC_ROOT_PORT_ID. Software can overide this value 
at initialization time. 

15:0 |RW_ |Oxffff 
Note: This register field is sticky. 
Value After Reset: Oxffff 


DSP PCIE PL DTIM CTRL1 OFF 
Address: Operational Base + offset (Ox03B4 


| Bit_|Attr| Reset Value 


DTIM_CTRL1_FLUSH_IREQ_GLOB 
Flush Invalidate Requests Global. Flushes all outstanding DTI-ATS 
invalidate requests. The flush is triggered when a 32-bit write to 
the DTIM_CTRL1 register is performed and FLUSH_IREQ_GLOB 
=1. Forcing the errored sync ack avoids deadlocking the SMMU in 
scenarios where the Endpoint function fails to complete the 
outstanding invalidate requests. In normal operation invalidate 
requests are flushed by hardware when the per Stream ID 
invalidate request timer expires. This field is primarily a test 
feature enabling software to force the sync ack to a pending sync 
request without having to wait for hardware to time out and flush 
31 RW /0x0O all prior invalidate requests. Flushing outstanding DTI-ATS 
invalidate requests does not result in a timeout or a sync error 
(sync ack with its ERROR =1) if a sync request is outstanding. 
PCIe invalidate completions received after the flush sequence is 
complete are discarded and treated as unexpected completions 
(completion received but no request pending). If enabled, 
software is notified if unexpected completions are received. This 
field is valid if DTIM_CTRLO.FLUSH_CTRL_SW_EN is set. 
Note: This register field is sticky. 
Value After Reset: 0x0 
reserved 


30:16/RO |0x0000 reserved 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
DTIM_CTRL1_FLUSH_IREQ_SID 
Flush Invalidate Request Stream ID. Flushes all pending DTI-ATS 
invalidate requests, associated with a particuar Stream ID 
(SID/BDF), from the invalidate request queue. The flush is 
triggered when a 32-bit write to the DTIM_CTRL1 register is 
performed and FLUSH_IREQ_GLOB=0. FLUSH_IREQ_SID 
specifies the flushed Stream ID. This flushing mechanism enables 
software to remove invalidate requests from the request queue in 
response to a ERR_NONFATAL message from an Endpoint 
function. Software flushing of invalidate requests prior to a 
hardware invalidate request timeout does not result in a timeout 
15:0 |RW |0x0000 error or a sync error (sync ack with its ERROR=1) if a sync 
request is outstanding. PCIe invalidate completions received with 
the flushed Stream ID are discarded and treated as unexpected 
completions (completion received but no request pending). If 
enabled, software is notified if unexpected completions are 
received. This field is valid if DTIM_CTRLO.FLUSH_CTRL_SW_EN 
is set. 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP PCIE PL DTIM CTRL2 OFF 
Address: Operational Base + offset (0x03B8) 


| Bit |Attr/ResetValue| Ci eescription 
[31:2 [RO |0x00000000 


DTIM_CTRL2_CONDIS_REQ 
Connect/Disconnect Request. Software initiates disconnection of 
the DTI-ATS interface when all ATC's have been invalidated and 
disabled and all outststanding page/translation requests have 
completed. The "Request Connect" and "Force Acknowledge" 
commands are used for debug purposes only. 

rw loxo Note: This register field is sticky. 
Values: 
0x0 (NOT_CARE): Don't care 
Ox1 (REQ_DISCONNECT): Request Disconnect 
0x2 (REQ_CONNECT): Request Connect 
0x3 (FORCE_ACK): Force Acknowledge 
Value After Reset: 0x0 


DSP PCIE PL DTIM CTRL3 OFF 

Address: Operational Base + offset (Ox03BC) 

| Bit [Attr|ResetValue|  ——————Ci‘Cicription = 
31:15|RO_|0x00000_—s [reserved —CSCidC 
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| Bit |Attr| Reset Value, 


DTIM STORES Wie _ TREQ_WEIGHT 

AXI4 Master #0 Translation Request Priority Weighting. This value 

sets the priority of the DTI-ATS translation request messages 

being transmitted from the DTI Master to the DTI Slave. The 

higher the value the lower the priority. If the priority value is the 

same as other requests being transmitted from the DTI Master to 
14:12)RW |0x4 the DTI Slave then the" fairness among equals" arbitration 

scheme applies when requests are valid in the same cycle. 

Note: This register field is sticky. 

Value After Reset: 0x4 


41 [RO _|oxo_ si reserved 


DTIM_CTRL3_PREQ_WEIGHT 

AXI4 Master #0 Page Request Priority Weighting. This value sets 

the priority of the DTI-ATS page request messages being 

transmitted from the DTI Master to the DTI Slave. The higher the 

value the lower the priority. If the priority value is the same as 

other requests being transmitted from the DTI Master to the DTI 
10:8 |RW |0x2 Slave then the" fairness among equals" arbitration scheme 

applies when requests are valid in the same cycle. 

Note: This register field is sticky. 

FS a After Reset: 0x2 


7 |RO_|oxo_ reserved 


DTIM_CTRL3_SREQ_WEIGHT 

DTI-ATS Sync Request Priority Weighting. This value sets the 

priority of the DTI-ATS sync acknowledge message being 

transmitted from the DTI Master to the DTI Slave. The higher the 

value the lower the priority. If the priority value is the same as 

other requests being transmitted from the DTI Master to the DTI 
RW jOx1 Slave then the" fairness among equals" arbitration scheme 

applies when requests are valid in the same cycle. 

Note: This register field is sticky. 

ee ——— After Reset: 0x1 


3 [RO [Oxo —=‘idreserved = —“‘“‘(‘(NNNNNNNNNNN 


DTIM_CTRL3_IACK_WEIGHT 

DTI-ATS Invalidation Ack Priority Weighting. This value sets the 

priority of the DTI-ATS invalidate acknowledge message being 

transmitted from the DTI Master to the DTI Slave. The higher the 

value the lower the priority. If the priority value is the same as 

other requests being transmitted from the DTI Master to the DTI 
2:0 {RW 0x0 Slave then the" fairness among equals" arbitration scheme 

applies when requests are valid in the same cycle. 

Note: This register field is sticky. 

Value After Reset: 0x0 


DSP_PCIE PL _DTIM CTRL4 OFF 
Address: Operational Base + offset (0x03C0) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1552 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 
31:4 |RO_|0x0000000 


DTIM_CTRL4_TREQ_QOS_VCO 

Translation Request Quality of Service Level VCO. 
0? RW Oe Note: This register field is sticky. 

Value After Reset: 0x0 


DSP_PCIE PL_DTIM CTRL5 OFF 

Address: Operational Base + offset (0x03C4 

| Bit |Attr|ResetValue| “ss —“‘“‘;SW:éCé scription =— (Cid 
[31:1 [RO [0x00000000 |reserved ——“‘“‘“‘CS*S*S™C™*™~™~™~™~C~C~C~C~CS 


DTIM_CTRL5_IREQ_TMR_TRGT_TO 
Invalidate Request Timeout Value (msec). 
The target timeout value is set to IREQ_TRGT_TO + 1. For 
example, programming this field to 15 sets the target timeout 
value to 16msec. 
The minimum target timeout value is 2msec. That is, 
IREQ_TRGT_TO must be greater than 0. 

rw loxo The maximum target timeout value is 65536 msec. 
The target timeout value is the guaranteed minimum timeout 
value and must be set to an even number of msec. 
The timeout range is set at the target timeout value -0O%, +50%. 
For example, if the target timeout value is set to 16msec then the 
timeout range is set at 16msec to 24msec. - This field is valid if 
DTIM_CTRLO.IREQ_TMR_EN is set. 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP PCIE PL DTIM INT STATUS OFF 
Address: Operational Base + offset (Ox03CC) 

| Bit [Attr|ResetValue| CC‘ Scriptom — 
[31:10[RO_|0xo00000__—ifreserved 


DTIM_INT_STATUS_ERR_TRESP_OAS 

Translation Response Output Address Size Mismatch Error. 
Indicates that the Distributed Translation Interface Master (DTIM) 
has detected a DTI-ATS translation response output address size 
mismatch error. This is a level interrupt. It is set by hardware and 
cleared by software 
(DTIM_INT_CLR.ERR_TRESP_OAS_INT_CLR=1) 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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| Bit [Attr|Reset Value| = = Description  ——s 
DTIM_INT_STATUS_ERR_TRESP_UID 
Translation Response Unexpected ID Error. Indicates that the 
Distributed Translation Interface Master (DTIM) has detected an 
unexpected DTI-ATS translation response. The translation 
response translation ID can not be associated with an 
outstanding DTI-ATS translation request. This is a level interrupt. 
It is set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_TRESP_UID_INT_CLR=1) 
Value After Reset: 0x0 
Testable: writeAsRead 
S$ — true 


7:5 |RO |OxO reserved 


DTIM_INT_STATUS_ERR_ICPL_UC 

Invalidate Completion Unexpected Completion Error. Indicates 
that the Distributed Translation Interface Master (DTIM) has 
detected an unexpected PCIe invalidate completion error. The 
PCIe invalidate completion tag can not be associated with an 
outstanding DTI-ATS invalidate request. This is a level interrupt. 
It is set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_ICPL_UC_INT_CLR=1) 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


3:2 |RO |OxO reserved 


DTIM_INT_STATUS_ERR_IREQ_OPERTN 
Invalidate Request Operation Code Error. Indicates that the 
Distributed Translation Interface Master (DTIM) has detected an 
illegal DTI-ATS invalidate request operation code. This is a level 
interrupt. It is set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_IREQ_OPERTN_INT_CLR=1) 

1 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po Céiescription 

DTIM_INT_STATUS_ERR_IREQ_ TO 

Invalidate Request Timeout Error. Indicates that the Distributed 

Translation Interface Master (DTIM) has timed out one or more 

DTI-ATS invalidate requests. The Endpoint Translation Cache 

(ATC) has not returned one or more invalidate completions within 

an expected timeframe. The outstanding invalidate completion(s) 

are not expected to be received at this point in time. This is a 
0x0 level interrupt. It is set by hardware and cleared by software 

(DTIM_INT_CLR.ERR_IREQ_TO_INT_CLR=1) 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP_PCIE PL DTIM_INT EN OFF 
Address: Operational Base + offset (0x03D0) 


| Bit |Attr|/Reset Value| Ci eescription 
31:10|RO_|0x000000 


DTIM_INT_EN_ERR_TRESP_OAS_INT_EN 
Translation Response Output Address Size Mismatch Error 
Interrupt Enable. 
RW /0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
DTIM_INT_EN_ERR_TRESP_UID_INT_EN 
Translation Response Unexpected ID Error Interrupt Enable. 
Re ee Note: This register field is sticky. 
a After Reset: 0x0 


7:5 |RO |Oxo_ reserved 


DTIM_INT_EN_ERR_ICPL_UC_INT_EN 
Invalidate Completion Unexpected Completion Error Interrupt 
Enable. 
RW {0x0 
Note: This register field is sticky. 
a After Reset: 0x0 


3:2 [RO [oxo ——sireserved — —“‘“C;*C™S*™OCOCO*#*”OCOCO”*;*;*;C;C;C;C~«z 


DTIM_INT_EN_ERR_IREQ_OPERTN_INT_EN 

Invalidate Request Operation Code Error Interrupt Enable. 
1 ROK Note: This register field is sticky. 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Cieescription 
DTIM_INT_EN_ERR_IREQ_TO_INT_EN 
Invalidate Request Timeout Error Interrupt Enable. 
BN 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 


DSP_PCIE PL DTIM_INT CLR OFF 
Address: Operational Base + offset (0x03D4) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:10]RO_|0x000000 


DTIM_INT_CLR_ERR_TRESP_OAS_INT_CLR 
Translation Response Output Address Size Mismatch Error 
Interrupt Clear. A write to this register automatically clears the 
interrupt status bit, DTIM_INT_STATUS.ERR_TRESP_OAS. 

WO 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
DTIM_INT_CLR_ERR_TRESP_UID_INT_CLR 
Translation Response Unexpected ID Error Interrupt Clear. A write 
to this register automatically clears the interrupt status bit, 
DTIM_INT_STATUS.ERR_TRESP_UID. 

WO 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7:5 |RO |OxO [reserved 


DTIM_INT_CLR_ERR_ICPL_UC_INT_CLR 
Invalidate Completion Unexpected Completion Error Interrupt 
Clear. A write to this register automatically clears the interrupt 
status bit, DTIM_INT_STATUS.ERR_ICPL_UC. 

? WO" |0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


3:2 [RO [0x0 si reserved 


DTIM_INT_CLR_ERR_IREQ_ OPERTN_INT_CLR 
Invalidate Request Operation Code Error Interrupt Clear. A write 
to this register automatically clears the interrupt status bit, 
DTIM_INT_STATUS.ERR_IREQ_OPERTN. 

1 WO 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po Céi scription 
DTIM_INT_CLR_ERR_IREQ TO_INT_CLR 
Invalidate Request Timeout Error Interrupt Clear. A write to this 
register automatically clears the interrupt status bit, 
DTIM_INT_STATUS.ERR_IREQ_TO. 

WO 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE PL DTIM INT MSK OFF 
Address: Operational Base + offset (Ox03D8 


| Bit |Attr|Reset Value| Ci eescription 
31:10|RO_|0x000000 


DTIM_INT_MSK_ERR_TRESP_OAS_INT_MSK 
Translation Response Output Address Size Mismatch Error 
Interrupt Mask. 
RW /|0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
DTIM_INT_MSK_ERR_TRESP_UID_INT_MSK 
Translation Response Unexpected ID Error Interrupt Mask. 
RM 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 


7:5 |RO |0xO si freserved 


DTIM_INT_MSK_ERR_ICPL_UC_INT_MSK 
Invalidate Completion Unexpected Completion Error Interrupt 
Mask. 
RW {0x0 
Note: This register field is sticky. 
ae After Reset: 0x0 
3:2 [RO [oxo [reserved 


DTIM_INT_MSK_ERR_IREQ_OPERTN_INT_MSK 
Invalidate Request Operation Code Error Interrupt Mask. 

; RW 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
DTIM_INT_MSK_ERR_IREQ_TO_INT_MSK 
Invalidate Request Timeout Error Interrupt Mask. 

ye ene Note: This register field is sticky. 

Value After Reset: 0x0 


DSP_PCIE PL _DTIM MSI ADDR _UPR_ OFF 
Address: Operational Base + offset (Ox03DC) 
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| Bit |Attr| Reset Value, 


Pp t—i“‘O™OOéOScription 
DTIM_MSI_ADDR_UPR_MSI_ ADDR 
MSI Target Address [63:32]. 
BUs0. RW: /Ox0G000000 Note: This register field is sticky. 
Value After Reset: 0x0 


DSP_PCIE PL DTIM MSI ADDR _LWR_OFF 
Address: Operational Base + offset (0x03E0) 


| Bit |Attr/ResetValue| Ci eescription 


DTIM_MSI_ADDR_LWR_MSI_ ADDR 
MSI Data. 
Bee RW Ex O000080 Note: This register field is sticky. 
Value After Reset: 0x0 
reserved —“—s—SsSSSSC‘(SY 


1:0 |RO 0x0 __—[reserved 


DSP _ PCIE PL DTIM MSI DATA OFF 

Address: Operational Base + offset (Ox03E4 

| Bit |Attr[ResetValue| ss ——“(;i‘“C;C™CC*Ci scription 
[31:1 [RO |0x00000000 [reserved — —“‘“‘“‘(“(“(“(‘(;C;:;™COC*C*C‘idC 


DTIM_MSI_DATA_MSI_DATA 
MSI Data. 

Rees Note: This register field is sticky. 
Value After Reset: 0x0 


DSP_PCIE PL DTIM ERR LOGO OFF 
Address: Operational Base + offset (0x03E8) 


| Bit |Attr| Reset Value, 


Po Ciescription 
DTIM_ERR_LOGO_ERR_IREQ_OPCODE 
Invalidate Request Illegal Op Code. This field contains the DTI- 
ATS Invalidate Request "Operation" field and is set when an 
illegal invalidate request opcode is detected by the DTI Master. 
These bits are set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_IREQ_OPERTN_INT_CLR=1) 

31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


23:21]RO_|Oxo reserved 
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| Bit |Attr| Reset Value, 


Po Céiescription 
DTIM_ERR_LOGO_ERR_IREQ_ TO_ITAG 
Invalidate Request Timeout ITAG. This field contains the itag 
associated with the first timed out DTI-ATS invalidate request. 
These bits are set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_IREQ_TO_INT_CLR=1) 

20:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DTIM_ERR_LOGO_ERR_IREQ_TO_SID_LWR 

Invalidate Request Timeout Target SID/BDF. This field contains 

the target Stream/Device ID associated with the first timed out 

DTI-ATS invalidate request. These bits are set by hardware and 

cleared by software (DTIM_INT_CLR.ERR_IREQ_TO_INT_CLR=1) 
15:0 0x0000 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP_PCIE PL DTIM ERR LOGI OFF 
Address: Operational Base + offset (Ox03EC) 


| Bit |Attr|ResetValue| Ci eescription 
31:21|RO_|0x000 


DTIM_ERR_LOG1i_ERR_ICPL_UC_ITAG 
Unexpected Invalidate Completion ITAG. This field contains the 
PCIe invalidate completion itag associated with the first 
unexpected completion. A completion is unexpected if a 
completion is received from the Endpoint with a corresponding 
outstanding PCIe invalidate request. These bits are set by 
hardware and cleared by software 

20:16 0x00 (DTIM_INT_CLR.ERR_ICPL_UC_INT_CLR=1) 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
DTIM_ERR_LOG1_ERR_ICPL_UC_REQ_ID 
Unexpected Invalidate Completion Requester ID. This field 
contains the PCle invalidate completion Requester ID associated 
with the first unexpected completion. A completion is unexpected 
if a completion is received from the Endpoint with a 
corresponding outstanding PCle invalidate request. These bits are 
set by hardware and cleared by software 

15:0 0x0000 (DTIM_INT_CLR.ERR_ICPL_UC_INT_CLR=1) 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE PL DTIM ERR LOG2 OFF 

Address: Operational Base + offset (0x03F0) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|0xo00000__—ifreserved 


DTIM_ERR_LOG2_ERR_TRESP_UR_TID 
Unexpected Translation Response ID. This field contains the DTI- 
ATS translation response translation ID associated with the first 
unexpeted translation response. A translation response is 
unexpected when a response is received without a corresponding 
outstanding translation request. These bits are set by hardware 
and cleared by software 

7:0 |RW |0x00 (DTIM_INT_CLR.ERR_TRESP_UID_INT_CLR=1) 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE PL DTIM DIAG OFF 
Address: Operational Base + offset (OxO3FC 


| Bit_|Attr| Reset Value 


DTIM_DIAG_SUP_PRI 
Indicates of DTI-ATS Page Request/Responses are supported by 
the SMMU. The field corresponds to the SUP_PRI field of the 
DTI_ATS_CONDIS_ACK message. 

31 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


30:25]RO_|0x00_ reserved 
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| Bit |Attr| Reset Value, 


DTIM_DIAG_VERSION 
Acknowledged DTI-ATS Protocol Version. The field corresponds to 
the VERSION field of the DTI_LATS CONDIS_ ACK message. 


0000: DTI-ATSv1 
Value After Reset: 0x0 


Testable: writeAsRead 

Volatile: true 

DTIM_DIAG_OAS 

Maximum address size permitted for translated addresses. The 
field corresponds to the OAS field of the DTI_LATS_CONDIS_ACK 
message. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


119:16|RO_|OxO_ [reserved 


DTIM_DIAG_TOK_TREQ_GNT 
This field indicates the number of pre-allocated tokens for 
translation requests that have been granted by the SMMU. The 
number of translation tokens granted is equal to the value of this 
field plus one. The field corresponds to the TOK_TRANS_GNT field 
of the DTI_ATS_CONDIS_ ACK message. 

0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
a  ———_o—_—=|—-2..\>-@/—7>™—_™@§_“_a true 


7_—s|RO_|0xo_ si reserved 
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| Bit |Attr| Reset Value, 


DTIM_DIAG_IREQ_FLUSH_SID_LWR_Q_EMPTY 
Invalidation Request Flush SID Lower Queue Empty Flag. 


If set, this bit indicates that all outstanding invalidate requests 
associated with the flushed Endpoint function, 
DTIM_CTRL1.IREQ_FLUSH_SID_LWR, have been flushed from the 
invalidate request queue. The flag is set when the software 
initiated flush sequence completes. If subsequent in-flight 
invalidate requests are received post the flush sequence then this 
flag will be cleared. Further flushing of the invalidate request 
queue is required in this case. 


Note: It is expected the SMMU stops sending invalidate requests 
to the DTIM prior to triggering the flush sequence. At some point 
all in-flight invalidate requests associated with the Endpoint 
function will be flushed. 


Value After Reset: 0x1 
Testable: writeAsRead 


Volatile: true 

DTIM_DIAG_IREQ_ FLUSH_DONE 

Invalidate Request Flush Done. Invalidate Request Flush Done. If 
set this bit indicates that the software initiated invalidate request 
queue flush sequence has completed. The flag is initially cleared 
by hardware when the flush sequence is initially triggerred by a 
write to the DTIM_CTRL1 register. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 
DTIM_DIAG_IREQ_ORDRQ_EMPTY 


Invalidation Request Order Q Empty Flag. If set this bit indicates 
the DTI-ATS invalidate request queue is empty, that is, all 
invalidate requests have received a completion or invalidate 
request have not be sent to the DTIM or sent to the DTIM but 
discarded (broadcast DTI-ATS invalidate requests). 


Value After Reset: 0x1 
Testable: writeAsRead 


Volatile: true 


3:2 |RO 0x0 __—|reserved 
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| Bit |Attr| Reset Value | 
DTIM_DIAG_CONDIS_ STATE 
Connect/Disconnect FSM state. The field corresponds to the 
current state of the Connect/Disconnect FSM. The following 
encoding applies: Other value are reserved. 


Values: 


0x0 (DISCONNECTED): DISCONNECTED 
Oxi (REQ_CONNECT): REQ _CONNECT 

Ox2 (CONNECTED): CONNECTED 

0x3 (REQ_DISCONNECT): REQ. DISCONNED 
Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


DSP PCIE PL PL APP BUS DEV NUM STATUS OFF 
Address: Operational Base + offset (0x0410) 


| Bit |Attr/ResetValue| Ci eescription 
31:9 [RO |0x000000 


RC_DSW_BUS_ NUM 
This field reflects the value of bus number driven on 
app_bus_num input signal by your application. 
Note: This register field is sticky. 
RW {0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


RC_DSW_DEV_NUM 
This field reflects the value of device number driven on 
app_device_num input signal by your application. 


Note: This register field is sticky. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 


reserved 


DSP_PCIE PL _PCIPM_ TRAFFIC CTRL OFF 
Address: Operational Base + offset (0x041C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:4 |RO_|0x0000000 
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| Bit |Attr| Reset Value, 


PCIPM_NEW_TLP_CLIENT2_BLOCKED 
This field indicates that all TLPs transmitted by Client 2 interface 
are blocked during non-D0O states. 


Note: This register field is sticky. 


Value After Reset: 0x0 

PCIPM_NEW_TLP_CLIENT1_BLOCKED 

This field indicates that all TLPs transmitted by Client 1 interface 
are blocked during non-D0O states. 


Note: This register field is sticky. 


Value After Reset: 0x0 

PCIPM_NEW_TLP_CLIENTO_BLOCKED 

This field indicates that all TLPs transmitted by Client O interface 
are blocked during non-D0O states. 


Note: This register field is sticky. 

Value After Reset: 0x0 

PCIPM_VDM_TRAFFIC_BLOCKED 

This field indicates that VDM Message TLPs are blocked during 
non-D0O states. 


Note: This register field is sticky. 


Value After Reset: Ox 


DSP PCIE PL PL LTR LATENCY OFF 
Address: Roe Base + offset (0x0430) 


Reset Value SNOOP_LATENCY_REQUIRE 
No Snoop Latency Requirement. 


Note: The access attributes of this field are as follows: 
Wire: No access. 


Dbi: R/W 
Value After Reset: 0x0 


NO_SNOOP_LATENCY_SCALE 
No Snoop Latency Scale. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


WO SNOOP UTES VE Ptoe —_______ SNOOP_LATENCY_VALUE 
No Snoop Latency Value. 

25:16/RW |0x000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
SNOOP_LATENCY_REQUIRE 
Snoop Latency Requirement. 

Rw loxo Note: The access attributes of this field are as follows: 

Wire: No access. 
Dbi: R/W 
2 After Reset: 0x0 


14:13/RO_|OxO_ reserved 


SNOOP_LATENCY_SCALE 
Snoop Latency Scale. 

12:10/RW loxo Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
SNOOP_LATENCY_VALUE 
Snoop Latency Value. 

rw |ox000 Note: The access attributes of this field are as follows: 

Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP _ PCIE PL AUX CLK FREQ OFF 

Address: Operational Base + offset (0x0440) 

| Bit [Attr|ResetValue|  —————C‘Ci scription — 
[31:10|RO_|0xo00000__—ifreserved Sd 
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| Bit |Attr|ResetValue| ss Ci@eescription 


AUX_CLK_FREQ 
The aux_clk frequency in MHz. This value is used to provide a 1 
us reference for counting time during low-power states with 
aux_clk when the PHY has removed the pipe_clk. Frequencies 
lower than 1 MHz are possible but with a loss of accuracy in the 
time counted. If the actual frequency (f) of aux_clk does not 
exactly match the programmed frequency (f_prog), then there is 
an error in the time counted by the controller that can be 

RW |/0x018 expressed in percentage as: err% = (f_prog/f-1)*100. For 
example if f=2.5 MHz and f_prog=3 MHz, then err% =(3/2.5- 
1)*100 =20%, meaning that the time counted by the controller 
on aux_clk will be 20% greater than the time in us programmed 
in the corresponding time register (for example T_POWER_ON). 
Note: This register field is sticky. 
Value After Reset: 0x18 


DSP PCIE PL Li SUBSTATES OFF 

Address: Operational Base + offset (0x0444) 

| Bit [Attr|ResetValue|  —— ——C‘ieScription = 
[31:9 [RO _|Oxo00000__—ifreserved 


LiSUB_LOW_POWER_CLOCK_SWITCH_MODE 
If the bit is set to 1'b1 the controller will delay the switching of 
aux_clk to the slow platform clock until it detects that the link 
partner has de-asserted CLKREQ#. 
Note: This register field is sticky. 

BM XD Values: 
0x0 (CLEAR): The reference clock may be gated off when 
CLKREQ# is de-asserted. 
Oxi (SET): The reference clock shall be kept running regardless 
of the CLKREQ# setting. 
Value After Reset: 0x0 


L1SUB_T_PCLKACK 
Max delay (in 1us units) between a MAC request to remove the 
clock on mac_phy_pclkreq_n and a PHY response on 
phy_mac_pclkack_n. If the PHY does not respond within this time 
the request is aborted. Range is 1..4 

7:6 |RW JOx3 Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
0x3 (MAX_VAL): Max value 
Value After Reset: 0x3 
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| Bit |Attr|ResetValue| Ci eescription 


L1SUB_T_L1i_2 
Duration (in lus units) of L1.2. Range is 1..16. 
Note: This register field is sticky. 
5:2. |RW |0x4 
Values: 
0x0 (MIN_VAL): Min value 
Oxf (MAX_VAL): Max value 
Value After Reset: 0x4 


L1SUB_T_POWER_OFF 
Duration (in lus units) of L1.2.Entry. Range is 1..4. 
Note: This register field is sticky. 
1:0 |RW |0x2 Wales: 
0x0 (MIN_VAL): Min value 
0x3 (MAX_VAL): Max value 
Value After Reset: 0x2 


DSP PCIE PL POWERDOWN CTRL STATUS OFF 

Address: Operational Base + offset (0x0448) 

| Bit [Attr|ResetValue|  —————C‘Cicription = 
[31:12[RO_|Oxo0000_—ifreserved 


POWERDOWN_PHY_POWERDOWN 

This field represents the Powerdown value that has been 

acknowledged by the PHY. It is updated with the value of 

Powerdown driven by the controller, when the PHY has returned 

the Phystatus acknowledgment for the Powerdown transition. 
11:8 |RW |0x0 

Value After Reset: 0x2 

Testable: writeAsRead 

Volatile: true 


POWERDOWN_MAC_POWERDOWN 
This field represents the Powerdown value driven by the 
controller to the PHY. 
7:4 |RW JOx2 Value After Reset: 0x2 
Testable: writeAsRead 
Volatile: true 


3:2 |RO [oxo [reserved 
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| Bit |Attr| Reset Value, 


Pp oC‘éi scription 
POWERDOWN_VMAIN_ACK 
Set this bit to 1 if you do not want to perform the handshake with 
the power-switch after PERST# assertion. By default the 
controller will perform the handshake with the power-switch if L1 
power gating is enabled 

1 rw loxo Note: This register field is sticky. 
Values: 
0x0 (CLEAR): Clear 
Oxi (SET): If you do not want to perform the handshake with the 
power-switch after PERST# assertion. 
Value After Reset: 0x0 


POWERDOWN_FORCE 
This field is a one shot field. This field could be used for debug 
purposes in event that the P2 Powerdown transition does not 
complete. It will allow the controller to proceed with the transition 
to the P1 Powerdown state. This field always reads back as 1'bO. 
Values: 

WO |0x0 0x0 (CLEAR): Clear 
Oxi (SET): Writing a value of 1 to this field causes the controller 
to complete the P2 Powerdown handshake regardless of whether 
the PHY has returned Phystatus. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE PL PIPE RELATED OFF 
Address: Operational Base + offset (0x0490 

| Bit [Attr|/ResetValue| ss ———“‘S™:Cé@S eScription — 
[31:9 [RO |Ox000000__—ifreserved eC (i—~—“‘“(“(@;:*C*CS*C*C“(‘##K#K{NCTCYCNC‘C*CdCS 


PIPE_GARBAGE_DATA_MODE 
PIPE Garbage Data Mode. 
RxValid is deasserted 
a valid RxStartBlock is received at 128b/130b encoding 
a valid COM symbol is received at 8b/10b encoding 
Note: This register field is sticky. 

RW {0x0 Values: 
0x0 (COMPLIANT_MODE): PIPE Spec compliant mode: The MAC 
discards any symbols received after the electrical idle ordered-set 
until RxValid is deasserted. 
0x1 (PHY_SUP_MODE): Special PHY Support mode: The MAC 
discards any symbols received after the electrical idle ordered-set 
until when any of the following three conditions are true: 
Value After Reset: 0x0 


7:0 |RO |0x0O reserved 
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11.4. aaa a 23 DSP_ a eae MSIX_CAP_DBI2 Registers Summary 


Reset Description 
Value P 


ee PCIE _MSIX CAP Bg 
12 PCI MSIX CAP ID NE|0x0000 0x007F0000 po eee! Next Pointer, 
XT_CTRL REG g 


DSP_PCIE_MSIX CAP DB 

I2_MSIX TABLE OFFSET_|0x0004 Oxooudoode: |e ems Olschancert 
REG Register 

DSP PCIE MSIX CAP DB 

12_MSIX_PBA_OFFSET_R |0x0008 Gxoooongod | Mots PBA OMset and BIR 
EG Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.3.24 DSP_PCIE_MSIX_CAP_DBI2 Detail Registers Description 
DSP _ PCIE MSIX CAP DBI2 PCI MSIX CAP ID NEXT CTRL REG 

Address: Operational Base + offset (0Ox0000 

| Bit [Attr| Reset Value | Description 
31:27|RO_|0x00__—__—reserved 


PCI_MSIX_TABLE_SIZE 
MSI-X Table Size in the shadow register. 
Note: The access attributes of this field are as follows: 
Wire: No access 
Dbi: No access 
26:16/RW |0x07f Dbi2: if (DBILRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Ox7f 
Testable: untestable 
Volatile: true 


15:0 |RO_|0x0000 


DSP _ PCIE MSIX CAP DBI2 MSIX TABLE OFFSET REG 
Address: Operational Base + offset (0x0004) 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CO™OOUOScription 
PCI_MSIX_TABLE_OFFSET 
MSI-X Table Offset. Used as an offset from the address contained 
by one of the Function's Base Address Registers to point to the 
base of the MSI-X Table. The lower 3 Table BIR bits are masked 
off (set to zero) by software to form a 32-bit QWORD-aligned 
offset. 
Note: The access attributes of this field are as follows: 
Wire: No access 

31:3 |RW |0x00000000 Dbis .Nocaecess 
Dbi2: if (DBILRO_WR_EN == 1 && MSIX_CAP_ENABLE=1 ) then 
R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: untestable 
Volatile: true 


PCI_MSIX_BIR 

MSI-X Table BAR Indicator Register Field. This field indicates 

which one of a Function's Base Address Registers , located 

beginning at 10h in Configuration Space, or entry in the 

Enhanced Allocation capability with a matching BEI , is used to 

map the Function's MSI-X Table into Memory Space. All encodings 

other than the defined encodings are reserved. For a 64-bit Base 

Address Register , the Table BIR indicates the lower DWORD. For 

Functions with Type 1 Configuration Space headers, BIR values 2 

through 5 are also Reserved. 

Note: The access attributes of this field are as follows: 

Wire: No access 

Dbi: No access 

Dbi2: if (DBILRO_WR_EN == 1 && MSIX_CAP_ENABLE=1 ) then 
2:0 RW {0x0 R/W else R 

Note: This register field is sticky. 

Values: 

0x0 (BAR_10): Base Address Register 10h 

0x1 (BAR_14): Base Address Register 14h 

Ox2 (BAR_18): Base Address Register 18h 

0x3 (BAR_1C): Base Address Register 1Ch 

0x4 (BAR_20): Base Address Register 20h 

0x5 (BAR_24): Base Address Register 24h 

Value After Reset: 0x0 

Testable: untestable 

Volatile: true 


DSP_PCIE MSIX_ CAP DBI2_ MSIX_PBA_ OFFSET REG 
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Address: Operational Base + offset (0x0008 


| Bit_|Attr| Reset Value 
31:3 |RW 


PCI_MSIX_PBA_OFFSET 
MSI-X PBA Offset. Used as an offset from the address contained 
by one of the Function's Base Address Registers to point to the 
base of the MSI-X PBA. The lower 3 PBA BIR bits are masked off 
(set to zero) by software to form a 32-bit QWORD-aligned offset. 
Note: The access attributes of this field are as follows: 
Wire: No access 

0x00000100 /|Dbi: No access 
Dbi2: if (DBILRO_WR_EN == 1 && MSIX_CAP_ENABLE=1 ) then 
R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x100 
Testable: untestable 
Volatile: true 


identical to those for the Table BIR . 
Note: The access attributes of this field are as follows: 
Wire: No access 


Dbi: No access 

Dbi2: if (DBILRO_WR_EN == 1 && MSIX_CAP_ENABLE=1 ) then 
R/W else R 

Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: untestable 


PCI_MSIX_PBA_BIR 

MSI-X PBA BIR. This field indicates which one of a Function's 

Base Address Registers , located beginning at 10h in 

Configuration Space, or entry in the Enhanced Allocation 

capability with a matching BEI, is used to map the Function's 

MSI-X PBA into Memory Space. The PBA BIR value definitions are 
RW |0x0 


Volatile: true 


11.4. hae 25 DSP_PCIE_IATU Registers Summary 


Reset aes 
‘cele 
ae PCIE_IATU_REGION , , 
-CTRL_1_OFF OUTBOUN |0x0000 Penn ais Con aaa 


Be ee ESURESION PCIE _IATU REGION 

CTRL 2_OFF_OUTBOUN |0x0004 oxo0000000 |'ATU Region Control 2 Register 
(for i = 0; i <= 15) 

pe nC IE TARE PCIE IATU LWR BA 

SE ADDR OFF OUTBOUN |0x0008 pxooooonde |UAtU Lower Base Adaress: Register 

Di (for i = 0; i <= 15) 
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Reset Fae 
| _Name | offset Size! sive | Description 
DSP PCIE IATU UPPER B | 
ASE ADDR OFF OUTBOU |0x000C W 0x00000000 ele Bare Address Register 
ND_I (for i = 0; i <= 15) 


DSP PCIE IATU LIMIT A iATU Limit Address Registe (for i = 
DDR_OFF OUTBOUND i _|%0010 Ww |oxoo00FrFo 


DSP PCIE IATU LWR TA 


Aaa NGC Aen iATU Lower Target Address 
RGET ADDR OFF OUTBO |0x0014 1 foxooooooe Register (for i = 0; i <= 15) 


UND_i 


DSP PCIE IATU UPPER _T 

iATU Upper Target Address 
ARGET_ADDR OFF_OUTB |0x0018 1 |oxcocecee Pere a 6 
DSP PCIE IATU_UPPR LI = 
MIT_ADDR_OFF_OUTBOU |ox0020 |w_ |oxooo0o000 [ATU Upper Limit Address Register 
ND i (for i = 0; i <= 15) 
DSP PCIE IATU REGION 
CTRL 1 OFF INBOUND |oxo100 |w_ |oxooo00000 |'ATU Region Control 1 Register 
(for i = 0; i <= 15) 


DSP_PCIE_IATU REGION j 

CTRL 2 OFF INBOUND |oxo104 |w_ |oxooo00000 [ATU Region Control 2 Register 
(for i = 0; i <= 15) 
DSP PCIE IATU_LWR BA ; 

SE ADDR OFF INBOUND |oxo108 |w_ |oxooo00000 |/ATU Lower Base Address Register 
(for i = 0; i <= 15) 
DSP PCIE IATU_UPPER B 
ASE ADDR OFF _INBOUN |oxo1oc |w_ |oxo0000000 |ATU Upper Base Address Register 
D i (for i = 0; i <= 15) 


DSP PCIE IATU LIMIT A iATU Limit Address Register (for i 
DDR OFF INBOUND i |0X0110 w_ JoxoooorFFo = 0; i <= 15) 
DSP PCIE IATU LWR TA 
RGET ADDR OFF INBOU |0x0114 |w_ |oxooo00000 |/ATU Lower Target Address 
ND i Register (for i = 0; i <= 15) 
DSP PCIE IATU UPPER _T 

iATU Upper Target Address 
ARGET ADDR OFF INBO |0x0118 1 |oxooecee Reaistsr Gor k= 0:1 <= 15) 


UND_i 


DSP_PCIE_IATU_UPPR LI a | 
MIT ADDR OFF_INBOUN |0x0120 |w_ |oxoooo0000 [ATU Upper Limit Address Register 
D | (for i = 0; i <= 15) 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.3.26 DSP_PCIE_IATU Detail Registers Description 
DSP _ PCIE IATU REGION CTRL 1 OFF OUTBOUND i 
Address: Operational Base + offset (0x0000 
|Attr| Reset Value Description 
3|RO |0x000 reserved 


W 
N 
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| Bit |Attr|ResetValue| Ci eecription 


CTRL_1_FUNC_NUM 

Function Number. 

When the address of an outbound TLP is matched to this region 

and the FUNC_BYPASS field in the "iATU Region Control 2 

Register" is '0', then the function number used in generating the 

function part of the requester ID (RID) field of the TLP is taken 

from this 5-bit register. The value in this register must be 0x0 
22:20|RW |0x0 unless multifunction operation in the controller is enabled 

(CX_NFUNC > 1). 

When you are using the AXI Bridge, then this field is swapped 

before AXI decomposition occurs so that the correct 

"Max_Read_Request_Size" and "Max_Payload_Size" values are 

used. 

Note: This register field is sticky. 

—— a ———_$_—<— After Reset: 0x0 


S16 |ROG|Ox0'— — ——- _ |resetived\ = 


AT 

AT. When the address of an outbound TLP is matched to this 

region, then the AT field of the TLP is changed to the value in this 

register. Only valid when the ATS_ENABLE configuration 
17:16/RW |0x0 parameter is '1'. 

Note: This register field is sticky. 

a —=—$$$$$<$$<_ After Reset: 0x0 


15:14/RO_|Oxo reserved 


INCREASE_REGION_SIZE 
Increase the maximum ATU Region size. When set, the maximum 
ATU Region size is determined by CX_ATU_MAX_REGION_ SIZE. 
When clear, the maximum ATU Region size is 4 GB (default). 
Note: This register field is sticky. 

13 RW {0x0 
Values: 
Oxi (ENABLE): Maximum ATU Region size is determined by 
CX_ATU_MAX_REGION_SIZE 
0x0 (DISABLE): Maximum ATU Region size is 4 GB (default) 
Value After Reset: 0x0 


12:11[RO_ [Oxo si [reserved 
ATIR 
When the address of an outbound TLP is matched to this region, 
then the ATTR field of the TLP is changed to the value in this 
register. 

10:9 |RW |0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
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bit. |attr! Reset Value/______Deseription 


Ue is a reserved field. Do not use. 

yee Note: This register field is sticky. 
Value After Reset: 0x0 
rE 
When the address of an outbound TLP is matched to this region, 
then the TC field of the TLP is changed to the value in this 
register. 

7:5 |RW JOx0 

Note: This register field is sticky. 
Value After Reset: 0x0 


TYPE 
When the address of an outbound TLP is matched to this region, 
then the TYPE field of the TLP is changed to the value in this 
register. 

4:0 |RW |0x00 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP PCIE IATU REGION CTRL 2 OFF OUTBOUND i 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


REGION_EN 
Region Enable. This bit must be set to '1' for address translation 
to take place. 
RW /|0x0 
Note: This register field is sticky. 
a After Reset: 0x0 


30 |RO_|oxo reserved 


INVERT_MODE 
Invert Mode. When set the address matching region is inverted. 
Therefore, an address match occurs when the untranslated 
address is in the region outside the defined range (Base Address 
to Limit Address). 

29 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci ecription 


CFG_SHIFT_MODE 
CFG Shift Mode. 
The iATU uses bits [27:12] of the untranslated address (on the 
XALIO/1/2 interface or AXI slave interface address) to form the 
BDF number of the outgoing CFG TLP. 
This supports the Enhanced Configuration Address Mapping 

28 RW {0x0 (ECAM) mechanism (Section 7.2.2 of the PCI Express Base 3.1 
Specification, revision 1.0) by allowing all outgoing I/O and MEM 
TLPs (that have been translated to CFG) to be mapped from 
memory space into any 256 MB region of the PCIe configuration 
space. 
Note: This register field is sticky. 
Value After Reset: 0x0 
DMA_BYPASS 
DMA Bypass Mode. Allows request TLPs which are initiated by the 
DMA controller to pass through the iATU untranslated. 
Note: This field is reserved for the SW product. You must set it to 
‘o'" 

ne Note: This register field is sticky. 

Values: 
Ox1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
See After Reset: 0x0 


26:24|RO_|Ox0_ si reserved 


HEADER_SUBSTITUTE_EN 
Header Substitute Enable. 
When enabled and region address is matched, the iATU fully 
substitutes bytes 8-11 (for 3 DWORD header) or bytes 12-15 (for 
4 DWORD header) of the outbound TLP header with the contents 
of the LWR_TARGET_RW field in 
IATU_LWR_TARGET_ADDR_OFF_OUTBOUND_i. Encodings are as 
above. 

23 rw loxo Note: This register field is sticky. 
Values: 
Ox1 (FILL_BYTES): LWR_TARGET_RW in the 
iATU_LWR_TARGET_ADDR_OFF_OUTBOUND_i register is used to 
fill bytes 8-to-11 (for 3 DWORD header) or bytes 12-to-15 (for 4 
DWORD header) of the translated TLP header. 
0x0 (FORM_ADDR): LWR_TARGET_RW in the 
iATU_LWR_TARGET_ADDR_OFF_OUTBOUND_i register forms the 
new address of the translated region. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘C*éDeSecription 
INHIBIT_PAYLOAD 
Inhibit TLP Payload Data for TLP's in Matched Region; assign iATU 
region to be TLP without data. When enabled and region address 
is matched, the iATU marks all TLPs as having no payload data by 
forcing the TLP header Fmt[1] bit =0, regardless of the 
application inputs such as slv_wstrb. Encoding are define as 
above. 

22 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (NO_SUPPORT_FOR_DATA_TLP): Fmt[1] =0 so that only TLP 
type without data is sent. For example, a Msg instead of MsgD 
will be sent. 
0x0 (SUPPORT_DATA_TLP): Fmt[1] =0/1 so that TLPs with or 
without data can be sent. 
Value After Reset: 0x0 


21 |RO_|Oxo_ reserved 


SNP 
TLP Header Fields Translation Bypass. In this mode header fields 
of the translated TLP is taken from your application transmit 
interface or, if AMBA is configured, from the AMBA sideband bus 
(slv_awmisc_info) and not from the corresponding fields of the 
IATU_REGION_CTRL_1_OFF_OUTBOUND_i or 
IATU_REGION_CTRL_2_OFF_OUTBOUND_i registers. The header 
fields are 

20 RW {0x0 Tc 
PH 
TH 
ST 
AT 
Attr (IDO, RO and NS). 
Note: This register field is sticky. 
Value After Reset: 0x0 
FUNC_BYPASS 
Function Number Translation Bypass. In this mode, the function 
number of the translated TLP is taken from your application 
transmit interface and not from the CTRL_1_FUNC_NUM field of 
the "iATU Region Control 1 Register" or the VF_NUMBER field of 
the "iATU Control 3 Register." 

19 RW" 0x0 Note: This register field is sticky. 
Values: 
Ox1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 
reserved 


18:17/RO_|0x0_ [reserved 
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| Bit |Attr| Reset Value, 


Po C—C—“‘“‘CC*é@DeSecription 

TAG_SUBSTITUTE_EN 

TAG Substitute Enable. When enabled and region address is 

matched, the iATU substitutes the TAG field of the outbound TLP 

header with the contents of the TAG field in this register. The 

expected usage scenario is translation from AXI MWr to Vendor 

Defined Msg/MsgD. 

Note (CX_TPH_ENABLE=1): TAG substitution for MWr will not 

occur because this field (byte 6) in the TLP header is the ST field. 
16 RW {0x0 ST substitution can still take place using the MSG_CODE field in 

IATU_REGION_CTRL_2_OFF_OUTBOUND_i. 

Note: This register field is sticky. 

Values: 

Oxi (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 


TAG 

TAG. 

The substituted TAG field (byte 6) in the outgoing TLP header 
15:8 |RW {0x00 when TAG_SUBSTITUTE_EN is set. 

Note: This register field is sticky. 

Value After Reset: 0x0 


MSG_CODE 
MSG TLPs (Message Code). When the address of an outbound TLP 
is matched to this region, and the translated TLP TYPE field is 
Msg or MsgD; then the message field of the TLP is changed to the 
value in this register. 
Memory TLPs: (ST: Steering Tag). When the ST field of an 

7:0 |RW {0x00 outbound TLP is matched to this region, and the translated TLP 
TYPE field targets memory space; then the ST field of the TLP is 
changed to the value in this register. Only Valid when the 
CX_TPH_ENABLE configuration parameter is 1. 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP_PCIE IATU LWR_ BASE ADDR _ OFF OUTBOUND i 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


LWR_BASE_RW 
Forms bits [31:n] of the start address of the address region to be 
translated. 
31:16}RW |0x0000 n is log2(CX_ATU_MIN_REGION_ SIZE) 
Note: This register field is sticky. 
Value After Reset: 0x0 


LWR_BASE_HW 
Forms bits [n-1:0] of the start address of the address region to 
be translated. The start address must be aligned to a 
CX_ATU_MIN_REGION_SIZE kB boundary, so these bits are 

15:0 0x0000 always O. A write to this location is ignored by the PCIe controller. 
n is log2(CX_ATU_MIN_REGION_ SIZE) 
Value After Reset: 0x0 


DSP_PCIE IATU UPPER BASE ADDR OFF OUTBOUND i 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr| Reset Value 


UPPER_BASE_RW 

Forms bits [63:32] of the start (and end) address of the address 

region to be translated. In systems with a 32-bit address space, 

this register is not used and therefore writing to this register has 
31:0 J|RW |Ox00000000 Jno effect. 

Note: This register field is sticky. 

Value After Reset: 0x0 


DSP PCIE IATU LIMIT ADDR OFF OUTBOUND i 
Address: Operational Base + offset (0x0010) 


| Bit _|Attr| Reset Value 


LIMIT_ADDR_RW 
Forms upper bits of the end address of the address region to be 
translated. 
31:16 0x0000 
Note: This register field is sticky. 
Value After Reset: 0x0 


LIMIT_ADDR_HW 
Forms lower bits of the end address of the address region to be 
translated. The end address must be aligned to a 
CX_ATU_MIN_REGION_SIZE kB boundary, so these bits are 
: always all ones. A write to this location is ignored by the PCIe 

15:4 Oxfff controller. 
Note: This register field is sticky. 
Value After Reset: Oxfff 
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| Bit |Attr|ResetValue| Ci@eescription 


CBUF_INCR 
Circular Buffer. 

3:0 Oxo Note: This register field is sticky. 
Value After Reset: Oxf 


DSP_PCIE IATU LWR_ TARGET ADDR OFF OUTBOUND i 
Address: Operational Base + offset (0x0014) 


| Bit |Attr|/ResetValue| Ci eescription 


LWR_TARGET_RW_OUTBOUND 
When HEADER_SUBSTITUTE_EN in 
IATU_REGION_CTRL_2_OFF_OUTBOUND_ is '0' (normal 
operation): 
LWR_TARGET_RW[31:n] forms MSB's of the Lower Target part of 
the new address of the translated region; 
LWR_TARGET_RW/[n-1:0] are not used. (The start address must 
be aligned to a CXK_ATU_MIN_REGION_SIZE kB boundary, so the 
lower bits of the start address of the new address of the 
translated region (bits n-1:0) are always '0'). 

31:0 IRW |0x00000000 |n is log2(CX_ATU_MIN_REGION_SIZE). 
When HEADER_SUBSTITUTE_EN in 
IATU_REGION_CTRL_2_OFF_OUTBOUND_i is ''1’: 
LWR_TARGET_RW[31:0] forms bytes 8-11 (for 3 dword header) 
or bytes 12-15 (for 4 dword header) of the outbound TLP header. 
Usage scenarios include the transmission of Vendor Defined 
Messages where the controller determines the content of bytes 
12 to 15 of the TLP header. 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP _ PCIE IATU UPPER TARGET ADDR OFF OUTBOUND i 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value 


UPPER_TARGET_RW 
Forms bits [63:32] of the start address (Upper Target part) of the 
new address of the translated region. 
31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP_PCIE IATU UPPR_ LIMIT ADDR OFF OUTBOUND i 
Address: Operational Base + offset (0x0020) 
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| Bit |Attr| Reset Value, 


| t—“‘O™COOCOCOC#C#(#wWescription——“(‘CC‘*z 
UPPR_LIMIT_ADDR_HW 
Forms MSB's of the Upper Limit part of the region "end address" 
to be translated. Only applies to 64-bit systems and when the 
INCREASE_REGION_ SIZE field in 

31:1 0x00000000 |iaty REGION_CTRL_1_OFF_OUTBOUND jis '1'. These bits are 
always '0'. 
Value After Reset: 0x0 


UPPR_LIMIT_ADDR_RW 
Forms the LSB's of the Upper Limit part of the region "end 
address" to be translated. Only applies to 64-bit systems and 
when the INCREASE_REGION_SIZE field in 

RW |0x0 IATU_REGION_CTRL_1_OFF_OUTBOUND_i is '1' 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP PCIE IATU REGION CTRL 1 OFF INBOUND i 
Address: Operational Base + offset (0x0100 


Bit {Attr| Reset Value|______Description _________ 
31:23|RO_|0x000_ [reserved 


CTRL_1_FUNC_NUM 

Function Number. 

MEM-I/O: When the Address and BAR matching logic in the 

controller indicate that a MEM-I/O transaction matches a BAR in 

the function corresponding to this value, then address translation 

proceeds. This check is only performed if the "Function Number 
22:20IRW |0x0 Match Enable" bit of the "iATU Region Control 2 Register" is set. 

CFGO/CFG1: When the destination function number as specified 

in the routing ID of the TLP header matches the function, then 

address translation proceeds. This check is only performed if the 

"Function Number Match Enable" bit of the "iATU Region Control 2 

Register" is set. 

Note: This register field is sticky. 

= Ss After Reset: 0x0 


119:18]/RO_|OxO_ [reserved 


AT 

When the TYPE field of an inbound TLP is matched to this value, 

then address translation proceeds (when all other enabled field- 

matches are successful). This check is only performed if the "AT 

: Match Enable" bit of the "iATU Region Control 2 Register" is set. 

17:16/RW |0x0 Only valid when the ATS_ENABLE configuration parameter is '1'. 

Note: This register field is sticky. 

Value After Reset: 0x0 


15:14]RO_ |ox0___—_—reserved 
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| Bit |Attr| Reset Value, 


Po Ceescription 
INCREASE_REGION_SIZE 
Increase the maximum ATU Region size. When set, the maximum 
ATU Region size is determined by CX_ATU_MAX_REGION_ SIZE. 
When clear, the maximum ATU Region size is 4 GB (default). 
Note: This register field is sticky. 

3 RW {0x0 
Values: 
Oxi (ENABLE): Maximum ATU Region size is determined by 
CX_ATU_MAX_REGION_SIZE 
0x0 (DISABLE): Maximum ATU Region size is 4 GB (default) 
Value After Reset: 0x0 


12:11]RO_|0x0_ [reserved 


reserved 

ATIR 

When the ATTR field of an inbound TLP is matched to this value, 

then address translation proceeds (when all other enabled field- 

matches are successful). This check is only performed if the 

"ATTR Match Enable" bit of the "iATU Region Control 2 Register" is 
10:9 |RW |Ox0 set. 

Note: This register field is sticky. 

Value After Reset: 0x0 


TD 
When the TD field of an inbound TLP is matched to this value, 
then address translation proceeds (when all other enabled field- 
matches are successful). This check is only performed if the "TD 
RW {0x0 Match Enable" bit of the "iATU Region Control 2 Register" is set. 

Note: This register field is sticky. 
Value After Reset: 0x0 
TC 
When the TC field of an inbound TLP is matched to this value, 
then address translation proceeds (when all other enabled field- 
matches are successful). This check is only performed if the "TC 

7:5. IRW /0xO Match Enable" bit of the "iATU Region Control 2 Register" is set. 
Note: This register field is sticky. 
Value After Reset: 0x0 
TYPE 
When the TYPE field of an inbound TLP is matched to this value, 
then address translation proceeds (when all other enabled field- 
matches are successful). 

4:0 |RW |0x00 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP _ PCIE IATU REGION CTRL 2 OFF INBOUND i 
Address: Operational Base + offset (0x0104) 
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| Bit |Attr|ResetValue| —Ci@eescription 


REGION_EN 
Region Enable. This bit must be set to '1' for address translation 
to take place. 
Note: This register field is sticky. 
31 RW |0x0 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


MATCH_MODE 
Match Mode. Determines Inbound matching mode for TLPs. The 
mode depends on the type of TLP that is received as follows: 
For MEM-I/O TLPs, this field is interpreted as follows: -0: Address 
Match Mode. The iATU operates using addresses as in the 
outbound direction. The Region Base and Limit Registers must be 
setup. -1: BAR Match Mode. BAR matching is used. The "BAR 
Number" field is relevant. Not used for RC. For CFGO TLPs, this 
field is interpreted as follows: -0: Routing ID Match Mode. The 
iATU interprets the Routing ID (Bytes 8 to 11 of TLP header) as 
an address. This corresponds to the upper 16 bits of the address 
in MEM-I/O transactions. The Routing ID of the TLP must be 
within the base and limit of the iATU region for matching to 
proceed. -1: Accept Mode. The iATU accepts all CFGO transactions 
as address matches. The routing ID in the CFGO TLP is ignored. 
This is useful as all received CFGO TLPs should be processed 
regardless of the Bus number. For MSG/MSGD TLPs, this field is 
interpreted as follows: -O: Address Match Mode. The iATU treats 
the third dword and fourth dword of the inbound MSG/MSGD TLP 
30 RW |0x0 as an address and it is matched against the Region Base and 
Limit Registers. -1: Vendor ID Match Mode. This mode is relevant 
for ID-routed Vendor Defined Messages. The iATU ignores the 
Routing ID (Bus, Device, Function) in bits [31:16] of the third 
dword of the TLP header, but matches against the Vendor ID in 
bits [15:0] of the third dword of the TLP header. Bits [15:0] of 
the Region Upper Base register should be programmed with the 
required Vendor ID. The lower Base and Limit Register should be 
programmed to translate TLPs based on vendor specific 
information in the fourth dword of the TLP header. - If 
SINGLE_ADDRESS_LOCATION_TRANSLATE_EN = 1 AND 
MSG_TYPE_MATCH_MODE =1, then Match Mode is ignored. Note: 
This register field is sticky. 
Values: 
0x0 (ZERO): The interpretation is dependent on TLP type, that is, 
MEM/IO, CFGO, or MSG/MSGD TLPs. 
0x1 (ONE): The interpretation is dependent on TLP type, that is, 
MEM/IO, CFGO, or MSG/MSGD TLPs. 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| —Ci@eescription 


INVERT_MODE 
Invert Mode Enable. When set the address matching region is 
inverted. Therefore, an address match occurs when the 
untranslated address is in the region outside the defined range 
(Base Address to Limit Address). When set all regions of that 
type must use address match mode. 

29 RW 0x0 Note: This register field is sticky. 
Values: 
0x1 (ENABLE): Invert Mode Enable 
0x0 (DISABLE): Invert Mode Disable 
Value After Reset: 0x0 
CFG_SHIFT_MODE 
CFG Shift Enable. This is useful for CFG transactions where the 
PCIe configuration mechanism maps bits [27:12] of the address 
to the bus/device and function number. This allows a CFG 
configuration space to be located in any 256MB window of your 
application memory space using a 28-bit effective address. Shifts 
bits [31:16] of the untranslated address to form bits [27:12] of 
the translated address. 

28 RW |0x0O 
Note: This register field is sticky. 
Values: 
Oxi (ENABLE): CFG Shift Enable 
0x0 (DISABLE): CFG Shift Disable 
Value After Reset: 0x0 


FUZZY_TYPE_MATCH_CODE 

Fuzzy Type Match Enable. When enabled, the iATU relaxes the 
matching of the TLP TYPE field against the expected TYPE field so 
that 

CfgRdO and CfgRdi TLPs are seen as identical. Similarly with 
CfgWr0 and CfgWr1. 

MWr, MRd, and MRdLk TLPs are seen as identical 

The Routing field of Msg/MsgD TLPs is ignored 

FetchAdd, Swap, and CAS are seen as identical. 

27 RW |0x0 For example, CFGO in the TYPE field in the "iATU Region Control 1 
Register" matches against an inbound CfgRdO, CfgRdi, CfgWrO, 
or CfgWr1 TLP. 

Note: This register field is sticky. 

Values: 

0x1 (ENABLE): Fuzzy Type Match Enable 

0x0 (DISABLE): Fuzzy Type Match Disable 

Value After Reset: 0x0 

reserved 


26 |RO 0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eecription 


RESPONSE_CODE 
Response Code. Defines the type of response to give for accesses 
matching this region. This overrides the normal RADM filter 
response. Note that this feature is not available for any region 
where Single Address Location Translate is enabled. 
Note: This register field is sticky. 

25:24|/RW |0x0 
Values: 
0x0 (NORMAL_RADM): Normal RADM filter response is used. 
0x1 (UNSUP_REQ): Unsupported request (UR) 
0x2 (COMPL_ABORT): Completer abort (CA) 
0x3 (NOT_USED): Not used / undefined / reserved 
Value After Reset: 0x0 
SINGLE_ADDR_LOC_TRANS_EN 
Single Address Location Translate Enable. 
When enabled, Rx TLPs can be translated to a single address 
location as determined by the target address register of the iATU 
region. The main usage scenario is translation of Messages (such 
as Vendor Defined or ATS Messages) to MWr TLPs when the AXI 
bridge is enabled. 

23. |Rw |oxo = 
Note: This register field is sticky. 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


22 |RO_|OxO si freserved 


MSG_CODE_MATCH_EN 

Message Code Match Enable (Msg TLPS). Ensures that a 

successful message Code TLP field comparison match (see 

Message Code field of the "iATU Region Control 2 Register") 

occurs (in MSG transactions) for address translation to proceed. 

ST Match Enable (Mem TLPs). Ensures that a successful ST TLP 

field comparison match (see ST field of the "iATU Region Control 

2 Register") occurs (in MEM transactions) for address translation 
21 RW {0x0 to proceed. Only Valid when the CX_TPH_ENABLE configuration 

parameter is '1'. 

Note: This register field is sticky. 

Values: 

Oxi (ENABLE): Message Code Match Enable (for Msg TLPS) or ST 

Match Enable (for Mem TLPs) 

0x0 (DISABLE): Virtual Function Number Match Disable 

Value After Reset: 0x0 

reserved 


20 |RO 0x0 [reserved 
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| Bit |Attr| Reset Value, 


PoCéi scription 
FUNC_NUM_MATCH_EN 
Function Number Match Enable. Ensures that a successful 
Function Number TLP field comparison match (see Function 
Number field of the "iATU Region Control 1 Register") occurs (in 
MEM-I/O and CFGO/CFG1 transactions) for address translation to 
proceed. 

19 RW 0x0 Note: This register field is sticky. 
Values: 
0x1 (ENABLE): Function Number Match Enable 
0x0 (DISABLE): Function Number Match Disable 
Value After Reset: 0x0 


8 |RO_|0x0____—reserved 


AT_MATCH_EN 

AT Match Enable. Ensures that a successful AT TLP field 

comparison match (see AT field of the "iATU Region Control 1 

Register") occurs for address translation to proceed. 

Only valid when the ATS_ENABLE configuration parameter is '1'. 
ai BN lone Note: This register field is sticky. 

Values: 

0x1 (ENABLE): AT Match Enable 

0x0 (DISABLE): AT Match Disable 

Value After Reset: 0x0 


ATTR_MATCH_EN 
ATTR Match Enable. Ensures that a successful ATTR TLP field 
comparison match (see ATTR field of the "iATU Region Control 1 
Register") occurs for address translation to proceed. 
16 rw loxo Note: This register field is sticky. 
Values: 
0x1 (ENABLE): ATTR Match Enable 
0x0 (DISABLE): ATTR Match Disable 
Value After Reset: 0x0 
TD_MATCH_EN 
TD Match Enable. Ensures that a successful TD TLP field 
comparison match (see TD field of the "iATU Region Control 1 
Register") occurs for address translation to proceed. 
15 rw loxo Note: This register field is sticky. 
Values: 
0x1 (ENABLE): TD Match Enable 
0x0 (DISABLE): TD Match Disable 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


TC_MATCH_EN 
TC Match Enable. Ensures that a successful TC TLP field 
comparison match (see TC field of the "iATU Region Control 1 
Register") occurs for address translation to proceed. 
14 Rw loxo Note: This register field is sticky. 
Values: 
0x1 (ENABLE): TC Match Enable 
0x0 (DISABLE): TC Match Disable 
Value After Reset: 0x0 


MSG_TYPE_MATCH_MODE 

Message Type Match Mode. When enabled, and if single address 

location translate enable is set, then inbound TLPs of type 

MSG/MSGd which match the type field of the 

IATU_REGION_CTRL_1_VIEWPORT_OFF_INBOUND_i register 

(TYPE[4:3]=2'b10) will be translated. Message type match mode 

overrides any value of MATCH_MODE field in this register. Usage 

scenarios for this are translation of VDM or ATS messages when 
13 RW |0x0O AXI bridge is configured on client interface. 

Note: This register field is sticky. 

Values: 

0x1 (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 

reserved 


12:11]RO_|0x0_ [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


BAR_NUM 
BAR Number. When the BAR number of an inbound MEM or IO 
TLP " that is matched by the normal internal BAR address 
matching mechanism " is the same as this field, address 
translation proceeds (when all other enabled field-matches are 
successful). This check is only performed if the "Match Mode" bit 
of the "iATU Region Control 2 Register" is set. IO translation 
would require either 00100b or 00101b in the inbound TLP TYPE; 
the BAR Number set in the range 000b - 101b and that BAR 
configured as an IO BAR. 

10:8 |RW |0x0 Note: This register field is sticky. 
Values: 
0x0 (BARO): BARO 
Ox1 (BAR1): BAR1 
Ox2 (BAR2): BAR2 
0x3 (BAR3): BAR3 
0x4 (BAR4): BAR4 
0x5 (BARS): BAR5 
0x6 (ROM): ROM 
0x7 (RSVD): reserved 
Value After Reset: 0x0 


MSG_CODE 
MSG TLPs: (Message Code). When the TYPE field of an inbound 
Msg/MsgD TLP is matched to this value, then address translation 
proceeds (when all other enabled field-matches are successful). 
This check is only performed if the "Message Code Match Enable" 
bit of the "iATU Region Control 2 Register" is set. 
Memory TLPs: (ST: Steering Tag). When the ST field of an 

7:0 |IRW {0x00 inbound TLP is matched to this value, then address translation 
proceeds. This check is only performed if the "ST Match Enable" 
bit of the "iATU Region Control 2 Register" is set. The setting is 
independent of the setting of the TH field. Only Valid when the 
CX_TPH_ENABLE configuration parameter is '1'. 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP _ PCIE IATU LWR BASE ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0108) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


LWR_BASE_RW 
Forms bits [31:n] of the start address of the address region to be 
translated. 
State RW. Oxg00e n is log2(CX_ATU_MIN_REGION_ SIZE) 
Note: This register field is sticky. 
Value After Reset: 0x0 


LWR_BASE_HW 
Forms bits [n-1:0] of the start address of the address region to 
be translated. The start address must be aligned to a 
CX_ATU_MIN_REGION_SIZE kB boundary, so these bits are 

15:0 0x0000 always 0. A write to this location is ignored by the PCIe controller. 
n is log2(CX_ATU_MIN_REGION_SIZE) 
Value After Reset: 0x0 


DSP PCIE IATU UPPER BASE ADDR OFF INBOUND i 
Address: Operational Base + offset (0x010C) 


| Bit |Attr| Reset Value 


UPPER_BASE_RW 

Forms bits [63:32] of the start (and end) address of the address 
31:0 IRw |oxo0000000 region to be translated. 

Note: This register field is sticky. 

Value After Reset: 0x0 


DSP PCIE IATU LIMIT ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0110) 


| Bit |Attr| Reset Value 


LIMIT_ADDR_RW 

Forms upper bits of the end address of the address region to be 

translated. When SINGLE_ADDR_LOC_TRANS_EN = 1, 

MSG_TYPE_MATCH_MODE = 1, and CBUF_INCR > 0 then this 

field forms the upper bits of the limit address for the circular 
31:16);RW |0x0000 buffer. 

Note: This register field is sticky. 

Value After Reset: 0x0 
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| Bit |Attr|ResetValue| ss Ci@eecription 


LIMIT_ADDR_HW 

Forms lower bits of the end address of the address region to be 
translated. The end address must be aligned to a 
CX_ATU_MIN_REGION_SIZE kB boundary, so these bits are 
always all ones. When SINGLE_ADDR_LOC_TRANS_EN = 1, 

15:4 Oxfff MSG_TYPE_MATCH_MODE = 1, and CBUF_INCR > 0 then this 
field forms lower bits of the limit address for the circular buffer. A 
write to this location is ignored by the PCIe controller. 

Note: This register field is sticky. 
Value After Reset: Oxfff 


CBUF_INCR 
Circular Buffer Increment. When CX_ATU_SLOC_CBUF = 0, then 
this field is Read-only and forms the lowest bits of the end 
address of the address region to be translated. When 
CX_ATU_SLOC_CBUF = 1, then this field is R/W and forms the 
upper bits of the Circular Buffer Increment size (CBUF_INCR) 
field for Single Location Address translation. The increment value 
(in bytes) is decoded as follows: 
0O000b: O (Default; legacy Single Address Location mode) 
0001b: 4 
0010b: 8 
0011b: 16 
0100b: 32 
0101b: 64 
0110b: 128 
0111b: 256 
1000b: 512 
1001b: 1024 

3:0 |RW /0x0 1010b: 2048 
1011b: 4096 
1100b: 8192 
1101b: rsvd. 
1110b: rsvd. 
1111b: rsvd. 
Note: A write to any bit in the CBUF_INCR field resets the circular 
buffer pointer ? that is, the next matched received Message will 
be translated to the start address of the Circular Buffer. This field 
must be written to AFTER the target and limit registers have been 
updated. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 


DSP PCIE IATU LWR TARGET ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0114) 
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| Bit |Attr|ResetValue| Ci ecription 


LWR_TARGET_RW 
Forms MSB's of the Lower Target part of the new address of the 
translated region. These bits are always 'O'. 

31:16}RW |0x0000 Field size depends on log2(CX_ATU_MIN_REGION_SIZE) in 
address match mode. 
Field size depends on log2(BAR_MASK+1) in BAR match mode. 
Note: This register field is sticky. 
Value After Reset: 0x0 


LWR_TARGET_HW 

Forms the LSB's of the Lower Target part of the new address of 

the translated region. The start address must be aligned to a 

CX_ATU_MIN_REGION_SIZE kB boundary (in address match 

mode); and to the Bar size boundary (in BAR match mode) so 

that these bits are always '0'. If the BAR is smaller than the iATU 

region size, then the iATU target address must align to the iATU 
15:0 0x0000 region size; otherwise it must align to the BAR size. 

A write to this location is ignored by the PCIe controller. 

Field size depends on log2(CX_ATU_MIN_REGION_SIZE) in 

address match mode. 

Field size depends on log2(BAR_MASK+1) in BAR match mode. 

Value After Reset: 0x0 


DSP PCIE IATU UPPER TARGET ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0118 


| Bit |Attr|Reset Value] CiDeescription 
31:1 |RO_|0x00000000 


UPPER_TARGET_RW 

Forms bits [63:32] of the start address (Upper Target part) of the 

new address of the translated region. In systems with a 32-bit 

address space, this register is not used and therefore writing to 
RW /0x0 this register has no effect. 

Note: This register field is sticky. 

Value After Reset: 0x0 


DSP PCIE IATU UPPR LIMIT ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0120 


| Bit_|Attr| Reset Value 


UPPR_LIMIT_ADDR_HW 
Forms MSB's of the Upper Limit part of the region "end address" 
to be translated. Only applies to 64-bit systems and when the 
INCREASE_REGION_ SIZE field in 

31:1 0x00000000 |iaty REGION _CTRL_1_OFF_INBOUND_/ is '1'. These bits are 
always '0'. 
Value After Reset: 0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1590 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


PoC‘éi scription 
UPPR_LIMIT_ADDR_RW 
Forms the LSB's of the Upper Limit part of the region "end 
address" to be translated. Only applies to 64-bit systems and 
when the INCREASE_REGION_SIZE field in 

RW |0x0 IATU_REGION_CTRL_1_OFF_INBOUND_i is '1' 
Note: This register field is sticky. 
Value After Reset: 0x0 


11.4.3.27 _DSP_PCIE_DMA Registers Summary 


Reset Pe 
wane "| onset size! SiS | escrition 
DSP PCIE DMA CTRL DA DMA Arbitration Scheme for 
TA_ARB_ PRIOR OFF pxoege w_ |oxooo0068s TRGT1 Interface 
ee OR0008 w_ |oxo0020002 DMA Number of Channels Register 
DSP PCIE DMA WRITE E ; 3 ; 
NGINE EN OFF 0x000C w_ |oxoo000000 DMA Write Engine Enable Register 
DSP PCIE DMA WRITE D : : 
OORBELL OFF 0x0010 w_ Joxoo000000 DMA Write Doorbell Register 


DSP PCIE DMA WRITE C ; 
HANNEL ARB WEIGHT L |0xo018 |w_ |oxoo00g421 |PM/ Write Engine Channel 
Arbitration Weight Low Register 
OW_OFF 
DSP PCIE DMA WRITE C 
DMA Write Engine Channel 
HANNEL ARB WEIGHT _H |0x001C W_ |0x00000000 Arbitration Weight High Register 
IGH OFF 
DSP PCIE DMA READ E 
NGINE EN OFF 0x002C w_ |oxo0000000 DMA Read Engine Enable Register 
DSP PCIE DMA READ D 
OORBELL OFF 0x0030 w_ |oxo0000000 DMA Read Doorbell Register 


BoP_PCIE DMA _READ_C DMA Read Engine Channel 
HANNEL_ARB_ WEIGHT L |0x0038 W |0x00008421 ieee 9 
OW OFF Arbitration Weight Low Register 


DSP PCIE DMA READ C F 
SP aT Tea Ere oaee DMA Read Engine Channel 
HT GEE ARB _ WEIGHT _H /0x003C W 0x00008421 Arbitration Weight High Register 


DSP PCIE DMA WRITE I 


NT _MASK_OFF 


0x00000000 |DMA Write Error Status Register 


DMA Write Done IMWr Address 
x00000000 Low Register 


0 
DSP PCIE DMA WRITE D 0x00000000 DMA Write Done IMWr Interrupt 
0 


ONE_IMWR_HIGH_OFF Address High Register 


DSP_PCIE DMA WRITE A DMA Write Abort IMWr Address 


DSP PCIE DMA WRITE A DMA Write Abort IMWr Address 
BORT_IMWR HIGH OFF  |2X96C 0x00000000 | Jioh Register 
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[offset size| fess’ | Description 
FN R One |Oxoo70). Wr ontigoo0n0o) PE ye eee rae | 
DSEFCIE-DMA WRITE Clo,.0974 |w foxoooo0o00 [OMA Write Channel 3 and 2 IMWr 
OSE FCIE-DMAWAITE Clo.0078 |w [oxooo00000 [OMA Write Channel 5 and 4 IMWr 
OSE FCIE-DMA WRITE Clo.007c |w [oxoooo0o00 [OMA Write Channel 7 and 6 IMWr 


DSP PCIE DMA WRITE L ‘ ; ; 
INKED LIST ERR EN OF LIST ERR EN OF |0x0090 DMA Write Linked List Error 


Enable Register 
DSP PCIE DMA READ_IN 0x00A0 


x00000000 


7 


0 
DMA Read Interrupt Status 
0x00030003 |DMA Read Interrupt Mask Register 
0x00000000 |DMA Read Interrupt Clear Register 
0x00000000 DMA Read Error Status Low 
Register 
0 
0 


+ 
a) 
5 
| 
Wn 
Oo 
TT 
TT 


DSP PCIE DMA READ _IN 0x00A8 


DSP_ PCIE DMA READ_IN 


Ox00AC 
DSP PCIE DMA READ ER 
R STATUS LOW OFF DxOOBS 
DSP PCIE DMA READ ER 
R STATUS HIGH OFF |2X90B8 


DSP PCIE DMA READ LI 
NKED_ LIST ERR EN OFF oxOue 


DMA Read Error Status High 
x00000000 Reaister 
x00000000 DMA Read Linked List Error Enable 
Register 


ONE IMWR_HIGH OFF 
BORT_IMWR LOW OFF 
SORT IMWR HIGH OFF 
HO1_IMWR_OATA OFF 


DSP PCIE DMA READ C 
H23 IMWR DATA off _ |OX90E0 


x00000000 DMA Read Done IMWr Address 
High Register 
DMA Read Abort IMWr Address 
0x00000000 Low Register 
0x00000000 DMA Read Abort IMWr Address 
High Register 
0x00000000 DMA Read Channel 1 and 0 IMWr 
Data Register 
0x00000000 DMA Read Channel 3 and 2 IMWr 
Data Register 
DSP PCIE DMA READ C DMA Read Channel 5 and 4 IMWr 
H45 IMWR DATA OFF [X04 isciese nia 
DSP PCIE DMA READ C DMA Read Channel 7 and 6 IMWr 
H67_IMWR DATA OFF |X00E8 0x00000000 | «ta Register 


DSP PCIE DMA WRITE E 
NGINE HSHAKE CNT LO |0x0108 oxo0000000 |PMA Write Engine Handshake 


Sjo|A 
Os 
al 
D 

OlG/a 
mq mn 


Counter Channel 0/1/2/3 Register 
AGRE SHEMET pxcooonc oA Ws Ene Hei 
ETE 


DSP_PCIE DMA WRITE C DMA Write Channel 0 Power 
Hi PWR EN OFF eee w_ Joxoo000000 Enable Register (for i = 0; i <= 7) 
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= 
fe) 
TT 
TT 


W 
DSP PCIE DMA READ D DMA Read Done IMWr Address 
ONE IMWR LOW OFF |0X00CC w_ |oxooo00000 Low Register 

wh 


RK3588 TRM-Part2 


Penaeks Description 
Value P 


DSP PCIE DMA READ C DMA Read Channel 0 Power 
Hi PWR EN OFF OxOTSS w_ |oxoo000000 Enable Register (for i = 0; i <= 7) 


DSP PCIE DMA CH CON DMA Write Channel Control 1 
0x0200 w_ |oxoo000000 Register (for i = 0:1 <= 1) 
DSP_ PCIE DMA TRANSFE ; ; ; 
R SIZE OFF WRCH i 0x0208 w_ |oxoo000000 DMA Write Transfer Size Register 
0 


0x020C we | x00000000 |DMA Write SAR Low Register 


0x0214 


HOFF WRCH | | x0210 Ww |0x00000000 ee me High Register (for 
0x00000000 |?" a Low Register (for i 


DSP PCIE DMA DAR HIG 0x00000000 ae aes Fe High Register (for 


DMA Write Linked List Pointer Low 
i coe eevee Register (for i = 0; i <= 1) 


DMA Write Linked List Pointer 

w_ |oxoo000000 High Register (for i= 0;i <= 1 
DMA Read Channel Control 1 

w_ |oxooo00000 Register (for i = 0; i <= 1) 

w_ Joxo0000000 DMA Read Transfer Size Register 
fori=O;i<=1 

w_ |oxo0000000 eM Rea a Low Register (for i 


0x0218 
DSP PCIE DMA LLP LOW 


OFF _WRCH i Ox021C 
DSP PCIE DMA LLP HIG 
H OFF WRCH ji 0x0220 


0x0300 


DSP PCIE DMA TRANSFE 
R SIZE OFF RDCH i 0x0308 


0x00000000 eet High Register (for 


DMA Read DAR Low Register (for i 
= 0;i<=1) 

DMA Read DAR High Register (for 
i= 0; i <= 1) 


0x00000000 


0x00000000 


DSP PCIE DMA LLP LOW 0x031C 0x00000000 DMA Read Linked List Pointer Low 
Register (for i = 0; i <= 1) 


DSP_PCIE_DMA LLP HIG DMA Read Linked List Pointer High 
H_OFF_RDCH i 0x0320 0 [W_ [Px00000000 | Register (fori = 0; i <= 1) 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.3.28 DSP_PCIE_DMA Detail Registers Description 

DSP PCIE DMA CTRL DATA ARB PRIOR OFF 


Address: Operational Base + offset (0x0000 


| Bit | 
0x00000 reserved 


RO_| 
VERSION 
12 0x0 Reports the version of Register Map of eDMA. 
Value After Reset: 0x0 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


RDBUFF_TRGT_WEIGHT 
DMA Read Channel MWr Requests. 
11:9 IRW |ox3 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x3 
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| Bit |Attr| Reset Value, 


Pp t—“‘O;™OCOUOScription 
RD_CTRL_TRGT_WEIGHT 
DMA Read Channel MRd Requests (for LL element/descriptor 
access). 
RW |0x2 Note: The access attributes of this field are as follows: 

Wire: No access. 
Dbi: R/W 
Value After Reset: 0x2 
WR_CTRL_TRGT_WEIGHT 
DMA Write Channel MRd Requests (for DMA data requests and LL 
element/descriptor access). 

5:3 |IRW {Oxi Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox1 
RTRGT1_WEIGHT 
Non-DMA Rx Requests. 

2:0 IrRw loxo Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP_PCIE DMA_CTRL_ OFF 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:26[RO [0x00 reserved 


DIS_C2W_CACHE_RD 
Disable DMA Read Channel's "completion to memory write" 
context cache pre-fetch function. 
Note: For internal debugging only. 
25 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DIS _C2W_CACHE_WR 
Disable DMA Write Channel's "completion to memory write" 
context cache pre-fetch function. 
Note: For internal debugging only. 
24 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


23:20|RO_|0x0____—|reserved 
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| Bit |Attr|ResetValue| CCi@eecription 


NUM_DMA_RD_CHAN 

Number of Read Channels. You can read this register to 
19:16 Ox2 determine the number of read channels configured. 

Value After Reset: 0x2 


15:4 [RO |oxooO. si freserved 
NUM_DMA_WR_CHAN 
Number of Write Channels. You can read this register to 
determine the number of write channels configured. 


Value After Reset: 0x2 


DSP _ PCIE DMA WRITE ENGINE EN OFF 
Address: Operational Base + offset (Ox000C) 
Reset Value|____________Deseriptfon _| 
DMA_WRITE_ENGINE_EN_HSHAKE_CH7 
Enable Handshake for DMA Write Engine Channel 7. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH6 

Enable Handshake for DMA Write Engine Channel 5. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH5 

Enable Handshake for DMA Write Engine Channel 5. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH4 

Enable Handshake for DMA Write Engine Channel 4. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


DMA_WRITE_ENGINE_EN_HSHAKE_CH3 
Enable Handshake for DMA Write Engine Channel 3. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH2 

Enable Handshake for DMA Write Engine Channel 2. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH1 

Enable Handshake for DMA Write Engine Channel 1. 


Note: The access attributes of this field are as follows: 


Wire: No access. 


0x0 
Dbi: R/W 
Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CHO 
Enable Handshake for DMA Write Engine Channel 0. 
0x0 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


0x0000 


15:1 |RO_| 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 

DMA_WRITE_ENGINE 

DMA Write Engine Enable. For normal operation, you must initially 

set this bit to '1', before any other software setup action. You do 

not need to toggle or rewrite to this bit during normal operation. 

You should set this bit to '0' when you want to "Soft Reset" the 

DMA controller write logic. 

There are three possible reasons for resetting the DMA controller 

write logic: 

The "Abort Interrupt Status" bit is set in the DMA Write Interrupt 

Status Register (DMA_WRITE_INT_STATUS_OFF), and any of the 

bits in the DMA Write Error Status Register 

(DMA_WRITE_ERR_STATUS_OFF) are set. Resetting the DMA 

controller write logic re-initializes the control logic, ensuring that 

the next DMA write transfer is executed successfully. 

You have executed the procedure outlined in "Stop Bit", after 

which, the "Abort Interrupt Status" bit is set and the Channel 

Status(CS) field of the DMA Write Channel Control 1 Register 

(DMA_CH_CONTROL1_OFF_WRCH_i) is set to "Stopped". 

Resetting the DMA controller write logic re-initializes the control 

logic ensuring that the next DMA write transfer is executed 

successfully. 

During software development, when you incorrectly program the 
RW |0x0O DMA write engine. 

To "Soft Reset" the DMA controller write logic, you must: 

De-assert the DMA write engine enable bit. 

Wait for the DMA to complete any in-progress TLP transfer, by 

waiting until a read on the DMA write engine enable bit returns a 

'O'. 

Assert the DMA write engine enable bit. 

This "Soft Reset" does not clear the DMA configuration registers. 

The DMA write transfer does not start until you write to the DMA 

Write Doorbell Register (DMA_WRITE_DOORBELL_OFF). 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Values: 

Ox1 (ENABLE): Enable 

0x0 (DISABLE): Disable (Soft Reset) 

Value After Reset: 0x0 

Testable: untestable 

Volatile: true 


DSP_ PCIE DMA WRITE DOORBELL OFF 
Address: Operational Base + offset (0x0010) 
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| Bit |Attr|ResetValue| Cé@eescription 


WR_STOP 
Stop. Set in conjunction with the Doorbell Number field. The DMA 
write channel stops issuing requests, sets the channel status to 
"Stopped", and asserts the "Abort" interrupt if it is enabled. 
Before setting the Stop bit, you must read the channel Status 
field (CS) of the DMA Write Channel Control 1 Register 
(DMA_CH_CONTROL1_OFF_WRCH_0O) to ensure that the write 
channel is "Running" (transferring data). For more information, 
see "Stopping the DMA Transfer (Software Stop)". 

31 RW |0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


30:3 |RO_|0x0000000 


WR_DOORBELL_NUM 
Doorbell Number. You must write the channel number to this 
register to start the DMA write transfer for that channel. The DMA 
detects a write to this register field even if the value of this field 
does not change. You do not need to toggle or write any other 
value to this register to start a new transfer. The range of this 
field is OxO to 0x7, where 0x0 corresponds to channel 0. 
Note: A write to this field triggers the controller to exit L1 
substates. 

2:0 |RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 


DSP_PCIE DMA_WRITE CHANNEL ARB WEIGHT LOW _OFF 
Address: Operational Base + offset (0x0018) 

[Attr|ResetValue| Ci eScription — 
[31:20/RO_[0x000. si reserved SY 
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| Bit |Attr| Reset Value, 


PoC‘éiescription 
WRITE_CHANNEL3_WEIGHT 
Channel 3 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

19:15}RW |Ox01 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x1 
WRITE_CHANNEL2_WEIGHT 
Channel 2 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

14:10;RW |Ox01 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox1 


WRITE_CHANNEL1_WEIGHT 
Channel 1 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

9:5 |RW |Ox01 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox1 
WRITE_CHANNELO_WEIGHT 
Channel 0 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

4:0 |RW |0x01 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox1 


DSP_PCIE DMA_WRITE CHANNEL ARB WEIGHT HIGH OFF 

Address: Operational Base + offset (0x001C) 

Bit lattr| Reset Value| __________Deseription _ 
[31:20/RO [0x000.s reserved SY 


WW 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
WRITE_CHANNEL7_WEIGHT 
Channel 7 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

19:15|RW |0x00 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox1 
WRITE_CHANNEL6_WEIGHT 
Channel 6 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

14:10}RW |0x00 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox1 


WRITE_CHANNEL5_WEIGHT 
Channel 5 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

9:5 |RW |0x00 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox1 
WRITE_CHANNEL4_WEIGHT 
Channel 4 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

4:0 |RW |0x00 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox1 


DSP_PCIE DMA_READ ENGINE EN _ OFF 
Address: Operational Base + offset (0x002C) 
Bit _|attr| Reset Value|___________Deseription _ 
[31:24{RO [0x00 reserved 


WW 
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ResetValue| ss ——C—‘“‘C‘C escrito = Cd 
DMA_READ_ENGINE_EN_HSHAKE_CH7 
Enable Handshake for DMA Read Engine Channel 7. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH6 

Enable Handshake for DMA Read Engine Channel 6. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH5 

Enable Handshake for DMA Read Engine Channel 5. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH4 

Enable Handshake for DMA Read Engine Channel 4. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH3 

Enable Handshake for DMA Read Engine Channel 3. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH2 

Enable Handshake for DMA Read Engine Channel 2. 


Note: The access attributes of this field are as follows: 
Wire: No access. 


Dbi: R/W 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Pp t—(“‘O;™OCOUOScription 

DMA_READ_ENGINE_EN_HSHAKE_CH1 

Enable Handshake for DMA Read Engine Channel 1. 
17 rw loxo Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

DMA_READ_ENGINE_EN_HSHAKE_CHO 

Enable Handshake for DMA Read Engine Channel 0. 
16 rw loxo Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 


[15:1 |RO [0x0000 reserved 


reserved 
DMA_READ_ENGINE 
DMA Read Engine Enable. 
1: Enable 
0: Disable (Soft Reset) 
For normal operation, you must initially set this bit to "1", before 
any other software setup actions. You do not need to toggle or 
rewrite to this bit during normal operation. You should set this 
field to "0" when you want to "Soft Reset" the DMA controller 
read logic. There are three possible reasons for resetting the DMA 
controller read logic: 
The "Abort Interrupt Status" bit is set (in the "DMA Read 
Interrupt Status Register" (DMA_READ_INT_STATUS_OFF), and 
any of the bits in the "DMA Read Error Status Low Register" 
(DMA_READ_ERR_STATUS_LOW_OFF) is set. Resetting the DMA 
controller read logic re-initializes the control logic, ensuring that 
the next DMA read transfer is executed successfully. 
You have executed the procedure outlined in "Stop Bit", after 
which, the "Abort Interrupt Status" bit is set and the channel 

RW |0x0 Status field (CS) of the DMA read "DMA Channel Control 1 
Register " (DMA_CH_CONTROL1_OFF_WRCH_0) is set to 
"Stopped". Resetting the DMA controller read logic re-initializes 
the control logic ensuring that the next DMA read transfer is 
executed successfully. 
During software development, when you incorrectly program the 
DMA read engine. 
To "Soft Reset" the DMA controller read logic, you must: 
De-assert the DMA read engine enable bit. 
Wait for the DMA to complete any in-progress TLP transfer, by 
waiting until a read on the DMA read engine enable bit returns a 
AOD. 
Assert the DMA read engine enable bit. 
This "Soft Reset" does not clear the DMA configuration registers. 
The DMA read transfer does not start until you write to the "DMA 
Read Doorbell Register" (DMA_READ_DOORBELL_OFF). 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
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DSP PCIE DMA READ DOORBELL OFF 
Address: Operational Base + offset (0x0030 


| Bit |Attr|/ResetValue| Ci eescription = 


RD_STOP 
Stop. Set in conjunction with the Doorbell Number field. The DMA 
read channel stops issuing requests, sets the channel status to 
"Stopped", and asserts the "Abort" interrupt if it is enabled. 
Before setting the Stop bit, you must read the channel Status 
field (CS) of the DMA Channel Control 1 Register 
(DMA_CH_CONTROL1_OFF_RDCH_i) to ensure that the read 
channel is "Running" (transferring data). For more information, 
see "Stopping the DMA Transfer (Software Stop)". 

31 RW |0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


30:3 [RO [0xo000000_|reserved 
RD_DOORBELL_NUM 
Doorbell Number. You must write 0x0 to this register to start the 
DMA read transfer for that channel. The DMA detects a write to 
this register field even if the value of this field does not change. 
The range of this field is OxO to 0x7, where 0x0 corresponds to 
channel 0. 


Note: A write to this field triggers the controller to exit L1 
substates. 


Note: The access attributes of this field are as follows: 
Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


DSP_PCIE DMA READ CHANNEL ARB WEIGHT _LOW_OFF 


Address: Operational Base + offset (0x0038 
[Attr[ResetValue|—“‘SSC#@ Scription — sd 
31:20|/RO_|0x000 
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| Bit |Attr| Reset Value, 


PoCCSC‘éi scription 

READ_CHANNEL3_WEIGHT 

Channel 3 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
id al a Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: Oxi 

READ_CHANNEL2_WEIGHT 

Channel 2 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
ite il Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: Oxi 


READ_CHANNEL1_WEIGHT 

Channel 1 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
ero RW) (ONDE Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: Oxi 

READ_CHANNELO_WEIGHT 

Channel 0 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
tele TRE OxOT Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: Oxi 


DSP _ PCIE DMA READ CHANNEL ARB WEIGHT HIGH OFF 

Address: Operational Base + offset (0x003C) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:20[RO_|0xo0O_ reserved 


3 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 

READ_CHANNEL7_WEIGHT 

Channel 7 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
id al a Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: Oxi 

READ_CHANNEL6_WEIGHT 

Channel 6 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
ite il Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: Oxi 


READ_CHANNEL5_WEIGHT 

Channel 5 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
ero RW) (ONDE Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: Oxi 

READ_CHANNEL4_WEIGHT 

Channel 4 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
tele TRE OxOT Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: Oxi 


DSP PCIE DMA WRITE INT STATUS OFF 

Address: Operational Base + offset (Ox004C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:24[RO_|OxOO si freserved 


3 
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| Bit |Attr| Reset Value, 


Po Ceescription 

WR_ABORT_INT_STATUS 

Abort Interrupt Status. The DMA write channel has detected an 

error, or you manually stopped the transfer as described in "Error 

Handling Assistance by Remote Software". Each bit corresponds 

to a DMA channel. Bit [0] corresponds to channel 0. 

Enabling: For more details, see "Interrupts and Error Handling". 

Masking: The DMA write interrupt Mask register has no effect on 

this register. 

Clearing: You must write a 1'b1 to the corresponding channel bit 

in the DMA write interrupt Clear register to clear this interrupt bit. 

Note: You can write to this register to emulate interrupt 
23:16/RW /0x00 generation, during software or hardware testing. A write to the 

address triggers an interrupt, but the DMA does not set the Done 

or Abort bits in this register. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


15:8 [RO |0x00_ reserved 


WR_DONE_INT_STATUS 
Done Interrupt Status. The DMA write channel has successfully 
completed the DMA transfer. For more details, see "Interrupts 
and Error Handling". Each bit corresponds to a DMA channel. Bit 
[0] corresponds to channel 0. 
Enabling: For more details, see "Interrupts and Error Handling". 
Masking: The DMA write interrupt Mask register has no effect on 
this register. 
Clearing: You must write a 1'b1 to the corresponding channel bit 
in the DMA write interrupt Clear register to clear this interrupt bit. 
Note: You can write to this register to emulate interrupt 

7:0 IRW /0x00 generation, during software or hardware testing. A write to the 
address triggers an interrupt, but the DMA does not set the Done 
or Abort bits in this register. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 


DSP PCIE DMA WRITE INT MASK OFF 
Address: Operational Base + offset (0x0054) 
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Bit |Attr| Reset Value|________________Deseription _| 
[31:18]RO_|0x0000 


WR_ABORT_INT_MASK 
Abort Interrupt Mask. Prevents the Abort interrupt status field in 
the DMA write interrupt status register from asserting the 
edma_int output. Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 

17:16;/RW |0x3 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
See After Reset: 0x3 


15:2 [RO |0x0000 reserved eee 


WR_DONE_INT_MASK 
Done Interrupt Mask. Prevents the Done interrupt status field in 
the DMA write interrupt status register from asserting the 
edma_int output. Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 

1:0 |RW |0x3 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x3 


DSP PCIE DMA WRITE INT CLEAR OFF 
Address: Operational Base + offset (0x0058) 
| Bit [Attr|ResetValue| CC‘ Scriptom — 
[31:18[RO_|0xo000_ reserved 


WR_ABORT_INT_CLEAR 

Abort Interrupt Clear. You must write a 1'b1 to clear the 

corresponding bit in the Abort interrupt status field of the DMA 

write interrupt status register. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Note: Reading from this self-clearing register field always returns 
17:16}WO |0x0 a '0'. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


15:2 [RO [0x0000 
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| Bit |Attr| Reset Value, 


Po CC—“‘C‘*éeSecription 

WR_DONE_INT_CLEAR 

Done Interrupt Clear. You must write a 1'b1 to clear the 

corresponding bit in the Done interrupt status field of the DMA 

write interrupt status register. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Note: Reading from this self-clearing register field always returns 
1:0 |WO |0x0 a '0'. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP _ PCIE DMA WRITE ERR STATUS OFF 

Address: Operational Base + offset (Ox005C 

| Bit |Attr[ResetValue| =< —(‘S Ci escription — 
31:24[RO [0x00 ——sireserved — ——“‘“‘(‘“(“(“(CS*™*™*™*™*™C™C™C‘*dCY 


LINKLIST_ELEMENT_FETCH_ERR_DETECT 

Linked List Element Fetch Error Detected. The DMA write channel 

has received an error response from the AXI bus (or TRGT1 

interface when the AXI Bridge is not used) while reading a linked 

list element from local memory. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Enabling: For more details, see "Interrupts and Error Handling". 

: Masking: The DMA write interrupt Mask register has no effect on 

23:16 0x00 this register. 

Clearing: You must write a 1'b1 to the corresponding channel bit 

in the Abort interrupt field of the DMA Write Interrupt Clear 

Register (DMA_WRITE_INT_CLEAR_OFF) to clear this error bit. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


15:8 |RO_|ox0O [reserved 
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| Bit |Attr| Reset Value, 


Po eescription 
APP_READ_ERR_DETECT 
Application Read Error Detected. The DMA write channel has 
received an error response from the AXI bus (or TRGT1 interface 
when the AXI Bridge is not used) while reading data from it. Each 
bit corresponds to a DMA channel. Bit [0] corresponds to channel 
0. 
Enabling: For more details, see "Interrupts and Error Handling". 
: Masking: The DMA write interrupt Mask register has no effect on 

7:0 0x00 this register. 
Clearing: You must write a 1'b1 to the corresponding channel bit 
in the Abort interrupt field of the DMA Write Interrupt Clear 
Register (DMA_WRITE_INT_CLEAR_OFF) to clear this error bit. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE DMA WRITE DONE IMWR LOW OFF 
Address: Operational Base + offset (0x0060) 


| Bit |Attr| Reset Value 


DMA_WRITE_DONE_LOW_REG 
The DMA uses this field to generate bits [31:0] of the address 
field for the Done IMWr TLP. Bits [1:0] must be '00' as this 
address must be dword aligned. 
Bie 0". RW |OXCO0O8000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP PCIE DMA WRITE DONE IMWR HIGH OFF 
Address: Operational Base + offset (0x0064) 


| Bit |Attr| Reset Value 


DMA_WRITE_DONE_HIGH_REG 
The DMA uses this field to generate bits [63:32] of the address 
field for the Done IMWr TLP. 
31:0 |RW |OxO0000000 |Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP_PCIE DMA_WRITE ABORT IMWR_LOW_OFF 
Address: Operational Base + offset (0x0068) 
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| Bit |Attr| Reset Value, 


Pp C—i“‘COONOWOsScription Cd 
DMA_WRITE_ABORT_LOW_REG 
The DMA uses this field to generate bits [31:0] of the address 
field for the Abort IMWr TLP it generates. Bits [1:0] must be '00' 
as this address must be dword aligned. 

21.0) BW OxO000G000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP PCIE DMA WRITE ABORT IMWR_ HIGH OFF 

Address: Operational Base + offset (Ox006C) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:1 [RO_|Oxo0000000 [reserved sd 


DMA_WRITE_ABORT_HIGH_REG 
The DMA uses this field to generate bits [63:32] of the address 
field for the Abort IMWr TLP. 
RW |0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP PCIE DMA WRITE CHO1 IMWR DATA OFF 
Address: Operational Base + offset (0x0070) 


| Bit |Attr| Reset Value 


WR_CHANNEL_1_ DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 1. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


WR_CHANNEL_0O_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 0. 
15:0 |RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP_PCIE DMA_WRITE CH23_ IMWR_DATA OFF 
Address: Operational Base + offset (0x0074) 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
WR_CHANNEL_3_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 3. 
31:16}RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


WR_CHANNEL_2_ DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 2. 
15:0 |RW /0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP PCIE DMA WRITE CH45 IMWR DATA OFF 
Address: Operational Base + offset (0x0078 


| Bit_|Attr| Reset Value 


WR_CHANNEL_5_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 5. 
31:16}RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
WR_CHANNEL_4_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 4. 
15:0 |RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP_PCIE DMA_WRITE CH67_ IMWR_DATA OFF 
Address: Operational Base + offset (0x007C) 


| Bit |Attr| Reset Value, 


Po eseription 
WR_CHANNEL_7_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 7. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
WR_CHANNEL_6_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 6. 
15:0 |RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP _ PCIE DMA WRITE LINKED LIST ERR EN OFF 

Address: Operational Base + offset (Ox0090 

Bit {Attr| Reset Value|________Description 
[31:18[RO [0x0000_—sireserved — — —“‘“(“(‘“‘“‘“(C;S*S*™*™*™*™C*C*™C™C™C‘~*CY 


WR_CHANNEL_LLLAIE 

Write Channel LL Local Abort Interrupt Enable (LLLAIE). You 

enable the write channel local abort interrupt through this bit. 

The LIE and RIE bits in the LL element enable the write channel 

done interrupts. Each bit corresponds to a DMA channel. Bit [0] 

corresponds to channel 0. Used in linked list mode only. For more 
17:16|RW |Ox0O details, see "Interrupt Handling". 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

a ——— — After Reset: 0x0 


15:2 |RO |0x0000 reserved eee 


WR_CHANNEL_LLRAIE 

Write Channel LL Remote Abort Interrupt Enable (LLRAIE). You 

enable the write channel remote abort interrupt through this bit. 

The LIE and RIE bits in the LL element enable the write channel 

done interrupts. Each bit corresponds to a DMA channel. Bit [0] 

corresponds to channel 0. Used in linked list mode only. For more 
1:0 |IRW /0xO details, see "Interrupt Handling". 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 


DSP_PCIE DMA_READ_ INT STATUS OFF 
Address: Operational Base + offset (OxO0A0) 
Bit _|attr| Reset Value| ___________Deseription _ 
[31:24{RO [0x00 reserved 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 

RD_ABORT_INT_STATUS 

Abort Interrupt Status. The DMA read channel has detected an 

error, or you manually stopped the transfer as described in 

"Stopping the DMA Transfer (Software Stop)". Each bit 

corresponds to a DMA channel. Bit [0] corresponds to channel 0. 

You can read the DMA Read Error Status Low Register 

(DMA_READ_ERR_STATUS_LOW_OFF) and DMA Read Error 

Status High Register (DMA_READ_ERR_STATUS_HIGH_OFF) to 

determine the source of the error. 

Enabling: For more details, see "Interrupts and Error Handling". 

Masking: The DMA read interrupt Mask register has no effect on 

this register. 

Clearing: You must write a 1'b1 to the corresponding channel bit 
23:16IRW |0x00 in the DMA read interrupt Clear register to clear this interrupt bit. 

Note: You can write to this register to emulate interrupt 

generation, during software or hardware testing. A write to the 

address triggers an interrupt, but the DMA does not set the Done 

or Abort bits in this register. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


i5:8:/RO® |Ox00\- reserved). 2 _____ 


RD_DONE_INT_STATUS 

Done Interrupt Status. The DMA read channel has successfully 

completed the DMA read transfer. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Enabling: For more details, see "Interrupts and Error Handling". 

Masking: The DMA read interrupt Mask register has no effect on 

this register. 

Clearing: You must write a 1'b1 to the corresponding channel bit 

in the DMA read interrupt Clear register to clear this interrupt bit. 

Note: You can write to this register to emulate interrupt 

generation, during software or hardware testing. A write to the 

7:0 |RW |0x00 address triggers an interrupt, but the DMA does not set the Done 

or Abort bits in this register. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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DSP_PCIE DMA_READ INT MASK_ OFF 
Address: Operational Base + offset (0x00A8) 

| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
[31:18|RO [0x0000_— reserved 


RD_ABORT_INT_MASK 
Abort Interrupt Mask. Prevents the Abort interrupt status field in 
the DMA read interrupt status register from asserting the 
edma_int output. Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 
17:16/RW |0x3 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x3 
reserved 


15:2 |RO |0x0000 reserved 


RD_DONE_INT_MASK 
Done Interrupt Mask. Prevents the Done interrupt status field in 
the DMA read interrupt status register from asserting the 
edma_int output. Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 

1:0 |RW |0x3 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x3 


DSP_PCIE DMA_READ INT CLEAR _ OFF 
Address: Operational Base + offset (OxOOAC) 
| Bit [Attr|ResetValue| Ci‘ eScritiom 
31:24{RO [0x00 reserved 


RD_ABORT_INT_CLEAR 

Abort Interrupt Clear. You must write a 1'b1 to clear the 

corresponding bit in the Abort interrupt status field of the DMA 

read interrupt status register. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Note: Reading from this self-clearing register field always returns 
23:16}]WO |0x00 a '0'. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


15:8 |RO [0x00 reserved 
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| Bit |Attr| Reset Value, 


Po C—C—“‘“‘CC‘#éD @Scription 

RD_DONE_INT_CLEAR 

Done Interrupt Clear. You must write a 1'b1 to clear the 

corresponding bit in the Done interrupt status field of the DMA 

read interrupt status register. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Note: Reading from this self-clearing register field always returns 
7:0 |WO |0x00 a '0'. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP _ PCIE DMA READ ERR STATUS LOW OFF 

Address: Operational Base + offset (Ox00B4 

| Bit |Attr[ResetValue| ss ——“‘“‘;C™C*éi scription — 
[31:24[RO [0x00 ——sireserved — ——“(‘“‘(“‘“(CS*S*S*™*™*C*™C™C™C™C™C™C™C~*@CY 


LINK_LIST_ELEMENT_FETCH_ERR_DETECT 

Linked List Element Fetch Error Detected. 

The DMA read channel has received an error response from the 
AXI bus while reading a linked list element from local memory. 
Each bit corresponds to a DMA channel. Bit [0] corresponds to 
channel 0. 

Enabling: For details, see "Interrupts and Error Handling". 
Masking: The DMA read interrupt Mask register has no effect on 
this register. 

23:16 0x00 Clearing: You must write a 1'bi to the corresponding channel bit 
in the Abort interrupt field of the DMA Read Interrupt Clear 
Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this clears all bits in this register, and also the DMA Read 
Error Status High register 
(DMA_READ_ERR_STATUS_HIGH_OFF). 

Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


15:8 |RO [0x00 reserved 
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| Bit |Attr| Reset Value, 


Po Céiescription 
APP_WR_ERR_DETECT 
Application Write Error Detected. The DMA read channel has 
received an error response from the AXI bus (or TRGT1 interface 
when the AXI Bridge is not used) while writing data to it. This 
error is fatal. You must restart the transfer from the beginning, as 
the channel context is corrupted, and the transfer is not rolled 
back. For more details, see "Linked List Mode". Each bit 
corresponds to a DMA channel. Bit [0] corresponds to channel 0. 
Enabling: For more details, see "Interrupts and Error Handling". 
Masking: The DMA read interrupt Mask register has no effect on 
7:0 0x00 this register. 
Clearing: You must write a 1'b1 to the corresponding channel bit 
in the Abort interrupt field of the "DMA Read Interrupt Clear 
Register" (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this clears all bits in this register, and also the DMA Read 
Error Status High register 
(DMA_READ_ERR_STATUS_HIGH_OFF). 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE DMA READ ERR STATUS HIGH OFF 
Address: Operational Base + offset (OxO0B8 


| Bit _|Attr| Reset Value 


DATA_POISIONING 

Data Poisoning. The DMA read channel has detected data 

poisoning in the completion from the remote device (in response 

to the MRd request). The DMA read channel will drop the 

completion and then be halted. The CX_FLT_MASK_UR_POIS filter 

rule does not affect this behavior. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Enabling: For more details, see "Interrupts and Error Handling". 

Masking: The DMA read interrupt Mask register has no effect on 
31:24 0x00 this register. 

Clearing: You must write a 1'b1 to the corresponding channel bit 

in the Abort interrupt field of the DMA Read Interrupt Clear 

Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 

Note, this also clears the other error bits for the same channel in 

this register and in the DMA Read Error Status Low register. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


CPL_TIMEOUT 
Completion Time Out. The DMA read channel has timed-out while 
waiting for the remote device to respond to the MRd request, or a 
malformed CpID has been received. For more details, see "Linked 
List Mode". Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 
Enabling: For details, see "Interrupts and Error Handling" . 
Masking: The DMA read interrupt Mask register has no effect on 
: this register. 

23:16 0x00 Clearing: You must write a 1'bi to the corresponding channel bit 
in the Abort interrupt field of the DMA Read Interrupt Clear 
Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this also clears the other error bits for the same channel in 
this register and in the DMA Read Error Status Low register. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


CPL_ABORT 
Completer Abort. The DMA read channel has received a PCIe 
completer abort completion status from the remote device in 
response to the MRd request. For more details, see "Linked List 
Mode". Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 
Enabling: For more details, see "Interrupts and Error Handling". 
Masking: The DMA read interrupt Mask register has no effect on 
. this register. 

15:8 0x00 Clearing: You must write a 1'b1 to the corresponding channel bit 
in the Abort interrupt field of the DMA Read Interrupt Clear 
Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this also clears the other error bits for the same channel in 
this register and in the DMA Read Error Status Low register. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po Céiescription 
UNSUPPORTED_REQ 
Unsupported Request. The DMA read channel has received a PCIe 
unsupported request completion status from the remote device in 
response to the MRd request. For more details, see "Linked List 
Mode". Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 
Enabling: For more details, see "Interrupts and Error Handling". 
Masking: The DMA read interrupt Mask register has no effect on 

7:0 0 this register. 

. x00 Clearing: You must write a 1'b1 to the corresponding channel bit 

in the Abort interrupt field of the DMA Read Interrupt Clear 
Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this also clears the other error bits for the same channel in 
this register and in the DMA Read Error Status Low register. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE DMA_READ LINKED LIST ERR_EN_ OFF 

Address: Operational Base + offset (Ox00C4) 

,Bit_{Attr| Reset Value|_________Deseription _| 
[31:17[RO_|0xo000 reserved 


RD_CHANNEL_LLLAIE 

Read Channel LL Local Abort Interrupt Enable (LLLAIE). You 

enable the read channel Local Abort interrupt through this bit. 

The LIE and RIE bits in the LL element enable the read channel 

done interrupts. Each bit corresponds to a DMA channel. Bit [0] 

corresponds to channel O. Used in linked list mode only. For more 
RW |0xO details, see "Interrupt Handling". 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

a After Reset: 0x0 


15:1 |RO |0x0000 reserved 


RD_CHANNEL_LLRAIE 

Read Channel LL Remote Abort Interrupt Enable (LLRAIE). You 

enable the read channel Remote Abort interrupt through this bit. 

The LIE and RIE bits in the LL element enable the read channel 

done interrupts. Each bit corresponds to a DMA channel. Bit [0] 

corresponds to channel 0. Used in linked list mode only. For more 
RW /0x0 details, see "Interrupt Handling". 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 


DSP PCIE DMA READ DONE IMWR LOW OFF 
Address: Operational Base + offset (Ox00CC) 
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| Bit |Attr| Reset Value, 


Pp —i“‘COOUOScription 
DMA_READ_DONE_LOW_REG 
The DMA uses this field to generate bits [63:32] of the address 
field for the Done IMWr TLP. 
31:0 |RW |OxO0000000 |Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP PCIE DMA READ DONE IMWR HIGH OFF 
Address: Operational Base + offset (OxOO0DO 


| Bit_|Attr| Reset Value 


DMA_READ_DONE_HIGH_REG 
The DMA uses this field to generate bits [31:0] of the address 
field for the Abort IMWr TLP. Bits [1:0] must be '00' as this 
address must be dword aligned. 
oon0! |E) Oxoeenve Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP PCIE DMA READ ABORT IMWR LOW OFF 
Address: Operational Base + offset (Ox00D4 


| Bit _|Attr| Reset Value 


DMA_READ_ABORT_LOW_REG 
The DMA uses this field to generate bits [31:0] of the address 
field for the Abort IMWr TLP. Bits [1:0] must be '00' as this 
address must be dword aligned. 
oa 8, BW. OxO0080000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP PCIE DMA READ ABORT IMWR HIGH OFF 
Address: Operational Base + offset (Ox00D8 


| Bit_|Attr| Reset Value 


DMA_READ_ABORT_HIGH_REG 
The DMA uses this field to generate bits [63:32] of the address 
field for the Abort IMWr TLP. 
31:0 |RW |OxO0000000 |Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP_PCIE DMA_READ CHO1 IMWR_ DATA _ OFF 
Address: Operational Base + offset (OxOODC) 
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| Bit |Attr| Reset Value, 


Po CC—“‘“‘C(*éDeSecription 
RD_CHANNEL_1_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 1. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


RD_CHANNEL_0O_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 0. 
15:0 |RW /0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP _ PCIE DMA READ CH23 _ IMWR DATA OFF 
Address: Operational Base + offset (OxOOEO 


| Bit_|Attr| Reset Value 


RD_CHANNEL_3_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 2. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox 
RD_CHANNEL_2_ DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 2. 
15:0 |RW /0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: Ox 


DSP_PCIE DMA_READ CH45 IMWR_ DATA OFF 
Address: Operational Base + offset (Ox00E4) 


| Bit |Attr| Reset Value, 


Po eseription 
RD_CHANNEL_5_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 5. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC‘éD@Secription 
RD_CHANNEL_4 DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 4. 
15:0 |RW /0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP PCIE DMA READ CH67 IMWR DATA OFF 
Address: Operational Base + offset (OxOOE8 


| Bit_|Attr| Reset Value 


RD_CHANNEL_7_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 7. 
31:16}RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
RD_CHANNEL_6_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 6. 
15:0 |RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 


DSP _ PCIE DMA WRITE ENGINE HSHAKE CNT LOW _ OFF 

Address: Operational Base + offset (0x0108) 

| Bit [Attr|ResetValue|  ————Cé‘ie@Scritiom 
31:29/RO [Oxo si [reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH3 
DMA handshake counter for DMA Write Engine Channel 3. If 
28:24 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 


23:21|RO_|0x0___—__—|reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH2 
DMA handshake counter for DMA Write Engine Channel 2. If 
20:16 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 


15:13]RO_|Oxo reserved 
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| Bit |Attr| Reset Value, 


Po C—C—“‘C‘*éDeScription 
DMA_WRITE_ENGINE_HSHAKE_CNT_CH1 
DMA handshake counter for DMA Write Engine Channel 1. If 
12:8 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 
reserved 


7:5 |RO |0x0 [reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CHO 
DMA handshake counter for DMA Write Engine Channel 0. If 
4:0 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: ms starts only when the counter is non-zero. 
Value After Reset: 0x0 


DSP PCIE DMA WRITE ENGINE HSHAKE CNT HIGH OFF 
Address: Operational Base + offset (Ox010C 

spit Atte Reset Value ________Beseriptign 
[31:29/RO [Oxo 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH7 
DMA handshake counter for DMA Write Engine Channel 7. If 
28:24 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
a starts only when the counter is non-zero. 
Value After Reset: 0x0 


f23:21|RO_|OxO_ si reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH6 
DMA handshake counter for DMA Write Engine Channel 6. If 
20:16 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 
FS a 


115:13/RO_|0x0_ [reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH5 
DMA handshake counter for DMA Write Engine Channel 5. If 
12:8 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
5 m starts only when the counter is non-zero. 
Value After Reset: 0x0 


7:5 |RO |OxO [reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH4 
DMA handshake counter for DMA Write Engine Channel 4. If 
4:0 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
. m starts only when the counter is non-zero. 
Value After Reset: 0x0 


DSP PCIE DMA READ ENGINE HSHAKE CNT LOW OFF 
Address: Operational Base + offset (0x0118 


| Bit_|Attr| Reset Value 


31:29/RO_|OxO_ [reserved 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC*éeScription 
DMA_READ_ENGINE_HSHAKE_CNT_CH3 
DMA handshake counter for DMA Read Engine Channel 3. If 
28:24 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
; as starts only when the counter is non-zero. 
Value After Reset: 0x0 
reserved 


23:21]RO_|0x0 [reserved 


DMA_READ_ENGINE_HSHAKE_CNT_CH2 
DMA handshake counter for DMA Read Engine Channel 2. If 
20:16 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 


5:13/RO_ [0x0 si freserved 


DMA_READ_ENGINE_HSHAKE_CNT_CH1 
DMA handshake counter for DMA Read Engine Channel 1. If 
12:8 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
6 x starts only when the counter is non-zero. 
Value After Reset: 0x0 
reserved 


7:5 |RO |0x0 [reserved 


DMA_READ_ENGINE_HSHAKE_CNT_CHO 
DMA handshake counter for DMA Read Engine Channel 0. If 
4:0 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: ‘ starts only when the counter is non-zero. 
Value After Reset: 0x0 


DSP _ PCIE DMA READ ENGINE HSHAKE CNT HIGH OFF 
Address: Operational Base + offset (0x011C 

spit Atte Reset Volue_________Deseription 
31:29/RO [Oxo 


DMA_READ_ENGINE_HSHAKE_CNT_CH7 
DMA handshake counter for DMA Read Engine Channel 7. If 
28:24 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
x starts only when the counter is non-zero. 
Value After Reset: 0x0 


23:21]RO_|OxO_ [reserved 


DMA_READ_ENGINE_HSHAKE_CNT_CH6 
DMA handshake counter for DMA Read Engine Channel 6. If 
20:16 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: m starts only when the counter is non-zero. 
Value After Reset: 0x0 


15:13/RO_|0x0_ [reserved 


reserved 
DMA_READ_ENGINE_HSHAKE_CNT_CH5 
DMA handshake counter for DMA Read Engine Channel 5. If 
12:8 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
, m starts only when the counter is non-zero. 
Value After Reset: 0x0 


7:5 |RO [Oxo reserved 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘C*é@WDeeScription 
DMA_READ_ENGINE_HSHAKE_CNT_CH4 
DMA handshake counter for DMA Read Engine Channel 4. If 
4:0 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
; as starts only when the counter is non-zero. 
Value After Reset: 0x0 


DSP PCIE DMA WRITE CHi PWR EN OFF 
Address: Operational Base + offset (0x0128 


| Bit |Attr|Reset Value] CiDescription 
31:1 |RO_|0x00000000 


DMA_WRITE_CHO_PWR_EN 

DMA Write Channel 0 Power enable/disable. 
Rw loxo Values: 

Oxi (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 


DSP PCIE DMA READ CHi PWR EN OFF 
Address: Operational Base + offset (0x0168 


| Bit |Attr|ResetValue| CiDeescription 
31:1 |RO_|0x00000000 


DMA_READ_CHO_PWR_EN 

DMA Read Channel 0 Power enable/disable. 
Rw loxo Values: 

Oxi (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 


DSP_ PCIE DMA CH CONTROL1 OFF WRCH i 
Address: Operational Base + offset (0x0200) 


| Bit |Attr| Reset Value, 


Pt eseription sd 
DMA_AT 
Address Translation TLP Header Bit (AT). The DMA uses this TLP 
header field when generating MRd/MWr (not IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
31:30)/RW |0x0 Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


DMA_TC 

Traffic Class TLP Header Bit (TC). The DMA uses this TLP header 

field when generating MRd/MWr (not IMWr) TLPs. 

Note: The access attributes of this field are as follows: 
29:27|RW |0Ox0 Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


26 |RO_|OxO reserved 


DMA_RO 
Relaxed Ordering TLP Header Bit (RO). DMA uses this TLP header 
field when generating MRd/MWr (not IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
25 RW |0x0 Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
DMA_NS_SRC 
Source No Snoop TLP Header Bit. The DMA uses this TLP header 
field when generating MRd (SAR addressing space) (not IMWr) 
TLPs. 
Note: The access attributes of this field are as follows: 
oh RW ORE Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


DMA_NS_DST 
Destination No Snoop TLP Header Bit. The DMA uses this TLP 
header field when generating MWr (DAR addressing space) (not 
IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
eo RN OO Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DMA_MEM_TYPE 
Master AXI ACE-Lite Cache Coherency Control. This field sets the 
DMA channel memory type of the address space of the data 
transfer as follows: For more details, see "ACE-Lite Features and 
Limitations" section of the Databook. 
Irrespective of the value of this field, Linked list descriptor 
requests have this attribute set to Ox1. 
Note: The access attributes of this field are as follows: 
ee RMP Ox0 Wire: No access. 
Dbi: R/W 
Values: 
0x0 (PERIPHERAL): peripheral type 
0x1 (MEM_TYPE): memory type 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


21:17|RO_|0x00_—sireserved 


DMA_FUNC_NUM 
Function Number (FN). The controller uses this field when 
generating the requester ID for the MRd/MWr DMA TLP. When you 
have enabled SR-IOV, then this field is ignored if you have set the 
VFE field in the "DMA Write Channel Control 2 Register" 
(DMA_CH_CONTROL2_OFF_WRCH_0O). 
Note: The access attributes of this field are as follows: 

16:12}RW |0x00 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


]11:10/RO_ [0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


LLE 
Linked List Enable (LLE). 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
RW lox0 Values: 
0x1 (ENABLE): Enable linked list operation 
0x0 (DISABLE): Disable linked list operation 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


CCS 
Consumer Cycle State (CCS). Used in linked list mode only. It is 
used to synchronize the producer (software) and the consumer 
(DMA). For more details, see "PCS-CCS-CB-TCB Producer- 
Consumer Synchronization". 
You must initialize this bit. The DMA updates this bit during linked 
list operation. 

RW 0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7 |RO_|oxo_ si reserved 
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Bit Attr| Reset Value|_________Deseription._| 


ee Status (CS). The channel status bits identify the current 
operational state of the DMA channel. The operation state 
encoding for each DMA channel is a s follows: 


Values: 


0x0 (RESERVED): Reserved 

0x1 (RUNNING): This channel is active and transferring data 

0x2 (HALTED): An error condition has been detected, and the 
DMA has stopped this channel 

0x3 (STOPPED): The DMA has transferred all data for this 
channel, or you have prematurely stopped this channel by writing 
to the Stop field of the DMA Write Doorbell Register 
(DMA_WRITE_DOORBELL_OFF) or DMA Read Doorbell Register 
(DMA_READ_DOORBELL_OFF) 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 

RIE 

Remote Interrupt Enable (RIE). You must set this bit to enable 
the generation of the Done or Abort Remote interrupts. For more 
details, see "Interrupts and Error Handling". In LL mode, the DMA 
overwrites this with the RIE of the LL element. The RIE bit in a LL 
element only enables the Done interrupt. In non-LL mode, the 
RIE bit enables the Done and Abort interrupts. 


This field is not defined in a link LL element. 

Note: The access attributes of this field are as follows: 
Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


LIE 
Local Interrupt Enable (LIE). You must set this bit to enable the 
generation of the Done or Abort Local interrupts. For more 
details, see "Interrupts and Error Handling". In LL mode, the DMA 
overwrites this with the LIE of the LL element. The LIE bit in a LL 
element only enables the Done interrupt. In non-LL mode, the 
LIE bit enables the Done and Abort interrupts. 
This field is not defined in a link LL element. 

3 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


LLP 
Load Link Pointer (LLP). Used in linked list mode only. Indicates 
that this linked list element is a link element, and its LL element 
pointer dwords are pointing to the next (non-contiguous) 
element. The DMA loads this field with the LLP of the linked list 
element. 
Note: The access attributes of this field are as follows: 
2 RW |0x0 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
TCB 
Toggle Cycle Bit (TCB). Indicates to the DMA to toggle its 
interpretation of the CB. Used in linked list mode only. It is used 
to synchronize the producer (software) and the consumer (DMA). 
For more details, see "PCS-CCS-CB-TCB Producer-Consumer 
Synchronization". The DMA loads this field with the TCB of the 
linked list element. this field is not defined in a data LL element. 
1 RW /0xO Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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ee Bit (CB). Used in linked list mode only. It is used to 
synchronize the producer (software) and the consumer (DMA). 
For more details, see "PCS-CCS-CB-TCB Producer-Consumer 
Synchronization". The DMA loads this field with the CB of the 
linked list element. 
Note: The access attributes of this field are as follows: 

RW |0x0 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE DMA TRANSFER SIZE OFF WRCH i 
Address: Operational Base + offset (0x0208) 


| Bit _|Attr| Reset Value 


DMA_TRANSFER_SIZE 

DMA Transfer Size. You program this register with the size of the 

DMA transfer. The maximum DMA transfer size is 4Gbytes. The 

minimum transfer size is one byte (0x1). This field is 

automatically decremented by the DMA as the DMA write channel 

transfer progresses. This field indicates the number bytes 

remaining to be transferred. When all bytes are successfully 

transferred the current transfer size is zero. In LL mode, the DMA 

overwrites this register with the corresponding dword of the LL 

element. 

You can read this register to monitor the transfer progress, 

however in some scenarios this register is updated after a delay. 
31:0 |RW |0x00000000 |For example, when less than 3 channels are doorbelled, this 

register is updated only after a descriptor finishes(linked list 

mode), or the transfer ends (non-linked list mode). 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP _ PCIE DMA SAR LOW OFF WRCH i 
Address: Operational Base + offset (0x020C) 
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Po CC—C—“‘C*é@DeeSecription 
SRC_ADDR_REG_LOW 
Source Address Register (lower 32 bits). Indicates the next 
address to be read from. The DMA increments the SAR as the 
DMA transfer progresses. In LL mode, the DMA overwrites this 
with the corresponding dword of the LL element. 
DMA Read: The SAR is the address of the remote memory. 
DMA Write: The SAR is the address of the local memory. 

31:0 IRW /Ox00000000 |Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE DMA_SAR_ HIGH OFF WRCH i 
Address: Operational Base + offset (0x0210) 


| Bit |Attr|/ResetValue| Ci escription 


SRC_ADDR_REG_HIGH 
Source Address Register (higher 32 bits). In LL mode, the DMA 
overwrites this with the corresponding dword of the LL element. 
Note: The access attributes of this field are as follows: 
31:0 |RW |0x00000000 ; 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE DMA DAR LOW OFF WRCH i 
Address: Operational Base + offset (0x0214) 
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Po Ciescription 

DST_ADDR_REG_LOW 

Destination Address Register (lower 32 bits). Indicates the next 

address to be written to. The DMA increments the DAR as the 

DMA transfer progresses. In LL mode, the DMA overwrites this 

with the corresponding dword of the LL element. 

DMA Read: The DAR is the address of the local memory. 

DMA Write: The DAR is the address of the remote memory. 
31:0 IRW |/Ox00000000 |Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP_PCIE DMA _DAR_HIGH OFF WRCH i 
Address: Operational Base + offset (0x0218) 


| Bit |Attr|/ResetValue| Ci eescription = 


DST_ADDR_REG_HIGH 
Destination Address Register (Higher 32 bits). In LL mode, the 
DMA overwrites this with the corresponding dword of the LL 
element. 
Note: The access attributes of this field are as follows: 
31:0 |RW |Ox00000000 WirSe-nio mecess: 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 


DSP PCIE DMA LLP LOW OFF WRCH i 
Address: Operational Base + offset (0x021C) 
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LLP_LOW 
Lower bits of the address of the linked list transfer list in local 
memory. Used in linked list mode only. Updated by the DMA to 
point to the next element in the transfer list after the previous 
element is consumed. 
When the current element is a data element; this field is 
incremented by 6 DWORDS. 
When the current element is a link element; this field is 
31:0 IRW |/Ox00000000 |overwritten by the LL Element Pointer of the element. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP _ PCIE DMA LLP HIGH OFF WRCH i 
Address: Operational Base + offset (0x0220 


| Bit_|Attr| Reset Value 


LLP_HIGH 
Higher 32 bits of the address of the linked list transfer list in local 
memory. Used in linked list mode only. Updated by the DMA to 
point to the next element in the transfer list as elements are 
consumed. 
Note: The access attributes of this field are as follows: 
31:0 |RW |0x00000000 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE DMA_CH CONTROL1 OFF RDCH i 
Address: Operational Base + offset (0x0300) 
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DMA_AT 

Address Translation TLP Header Bit (AT). The DMA uses this TLP 

header field when generating MRd/MWr (not IMWr) TLPs. 

Note: The access attributes of this field are as follows: 
31:30)/RW |0x0 Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

DMA_TC 

Traffic Class TLP Header Bit (TC). The DMA uses this TLP header 

field when generating MRd/MWr (not IMWr) TLPs. 

Note: The access attributes of this field are as follows: 
29:27/|RW |O0x0 Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


26. [RO |OxO———ireserved — — —“(*‘“‘“(CS™*™*™*™*™*™C™C™C™C~SCS 
DMA_RO 
Relaxed Ordering TLP Header Bit (RO) 
The DMA uses this TLP header field when generating MRd/MWr 
(not IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
25 RW {0x0 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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DMA_NS_ SRC 
Source No Snoop TLP Header Bit. The DMA uses this TLP header 
field when generating MRd (SAR addressing space) (not IMWr) 
TLPs. 
Note: The access attributes of this field are as follows: 
24 RW |0x0 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
DMA_NS_DST 
Destination No Snoop TLP Header Bit. The DMA uses this TLP 
header field when generating MWr (DAR addressing space) (not 
IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
a La Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DMA_MEM_TYPE 
Master AXI ACE-Lite Cache Coherency Control. This field sets the 
DMA channel memory type of the address space of the data 
transfer as follows: For more details, see "ACE-Lite Features and 
Limitations" section of the Databook. 
Irrespective of the value of this field, Linked list descriptor 
requests have this attribute set to Ox1. 
Note: The access attributes of this field are as follows: 
cae aa alice Wire: No access. 
Dbi: R/W 
Values: 
0x0 (PERIPHERAL): peripheral 
0x1 (MEM_TYPE): main memory 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


21:17/RO_|ox0o [reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1635 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


DMA_FUNC_NUM 
Function Number (FN). The controller uses this field when 
generating the requester ID for the MRd/MWr DMA TLP. When you 
have enabled SR-IOV, then this field is ignored if you have set the 
VFE field in the DMA Read Channel Control 2 Register 
(DMA_CH_CONTROL2_OFF_RDCH_0). 
Note: The access attributes of this field are as follows: 

16:12}RW |0x00 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


]41:10/RO_|OxO_ reserved 


LLE 
Linked List Enable (LLE). 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
rw loxo Values: 
0x1 (ENABLE): Enable linked list operation 
0x0 (DISABLE): Disable linked list operation 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


CCS 
Consumer Cycle State (CCS). Used in linked list mode only. It is 
used to synchronize the producer (software) and the consumer 
(DMA). For more details, see "PCS-CCS-CB-TCB Producer- 
Consumer Synchronization". 
You must initialize this bit. The DMA updates this bit during linked 
list operation. 

RW 0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7 |RO_|oxo_ si reserved 
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Saas Status (CS). The channel status bits identify the current 
operational state of the DMA channel. The operation state 
encoding for each DMA channel is a s follows: 


Values: 


0x0 (RSVD): Reserved 

Ox1 (RUN): Running. This channel is active and transferring data. 
0x2 (HALT): Halted. An error condition has been detected, and 
the DMA has stopped this channel. 

0x3 (STOP): Stopped. The DMA has transferred all data for this 
channel, or you have prematurely stopped this channel by writing 
to the Stop field of the DMA Read Doorbell Register 
(DMA_WRITE_DOORBELL_OFF) or DMA Read Doorbell Register 
(DMA_READ_DOORBELL_OFF). 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 

RIE 

Remote Interrupt Enable (RIE). You must set this bit to enable 
the generation of the Done or Abort Remote interrupts. For more 
details, see "Interrupts and Error Handling". In LL mode, the DMA 
overwrites this with the RIE of the LL element. The RIE bit in a LL 
element only enables the Done interrupt. In non-LL mode, the 
RIE bit enables the Done and Abort interrupts. 


This field is not defined in a link LL element. 

Note: The access attributes of this field are as follows: 
Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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LIE 
Local Interrupt Enable (LIE). You must set this bit to enable the 
generation of the Done or Abort Local interrupts. For more 
details, see "Interrupts and Error Handling". In LL mode, the DMA 
overwrites this with the LIE of the LL element. The LIE bit in a LL 
element only enables the Done interrupt. In non-LL mode, the 
LIE bit enables the Done and Abort interrupts. 
This field is not defined in a link LL element. 

3 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


LLP 
Load Link Pointer (LLP). Used in linked list mode only. Indicates 
that this linked list element is a link element, and its LL element 
pointer dwords are pointing to the next (non-contiguous) 
element. The DMA loads this field with the LLP of the linked list 
element. 
Note: The access attributes of this field are as follows: 
2 RW |0x0 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
TCB 
Toggle Cycle Bit (TCB). Indicates to the DMA to toggle its 
interpretation of the CB. Used in linked list mode only. It is used 
to synchronize the producer (software) and the consumer (DMA). 
1 Rw oxo For more details, see “PCS-CCS-CB-TCB Producer-Consumer 
Synchronization". The DMA loads this field with the TCB of the 
linked list element. this field is not defined in a data LL element. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
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ee Bit (CB). Used in linked list mode only. It is used to 
synchronize the producer (software) and the consumer (DMA). 
For more details, see "PCS-CCS-CB-TCB Producer-Consumer 
Synchronization". The DMA loads this field with the CB of the 
linked list element. 
Note: The access attributes of this field are as follows: 

RW |0x0 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP PCIE DMA TRANSFER SIZE OFF RDCH i 
Address: Operational Base + offset (0x0308) 


| Bit _|Attr| Reset Value 


DMA_TRANSFER_SIZE 

DMA Transfer Size. You program this register with the size of the 

DMA transfer. The maximum DMA transfer size is 4Gbytes. The 

minimum transfer size is one byte (0x1). This field is 

automatically decremented by the DMA as the DMA read channel 

transfer progresses. This field indicates the number bytes 

remaining to be transferred. When all bytes are successfully 

transferred the current transfer size is zero. In LL mode, the DMA 

overwrites this register with the corresponding dword of the LL 

element. 

You can read this register to monitor the transfer progress, 

however in some scenarios this register is updated after a delay. 
31:0 |RW |0x00000000 |For example, when less than 3 channels are doorbelled, this 

register is updated only after a descriptor finishes(linked list 

mode), or the transfer ends (non-linked list mode). 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


DSP_PCIE DMA_SAR_ LOW _ OFF RDCH i 
Address: Operational Base + offset (0x030C) 
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Po C—C—“‘C(*é@DeeScription 
SRC_ADDR_REG_LOW 
Source Address Register (Lower 32 bits). Indicates the next 
address to be read from. The DMA increments the SAR as the 
DMA transfer progresses. In LL mode, the DMA overwrites this 
with the corresponding dword of the LL element. 
DMA Read: The SAR is the address of the remote memory. 
DMA Read: The SAR is the address of the local memory. 

31:0 IRW /Ox00000000 |Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE DMA_SAR_ HIGH OFF RDCH i 
Address: Operational Base + offset (0x0310) 


| Bit |Attr|/ResetValue| Ci escription = 


SRC_ADDR_REG_HIGH 
Source Address Register (higher 32 bits). In LL mode, the DMA 
overwrites this with the corresponding dword of the LL element. 
Note: The access attributes of this field are as follows: 
31:0 |RW |OxO00000000 |Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_ PCIE DMA DAR LOW OFF RDCH i 
Address: Operational Base + offset (0x0314) 
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Po C—C—“‘(CC‘#éD@Scription 
DST_ADDR_REG_LOW 
Destination Address Register (Lower 32 bits). Indicates the next 
address to be written to. The DMA increments the DAR as the 
DMA transfer progresses. In LL mode, the DMA overwrites this 
with the corresponding dword of the LL element. 
DMA Read: The DAR is the address of the local memory. 
DMA Read: The DAR is the address of the remote memory. 

31:0 IRW |/Ox00000000 |Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP_PCIE DMA _DAR_HIGH OFF RDCH i 
Address: Operational Base + offset (0x0318) 


| Bit |Attr|/ResetValue| Ci eescription 


DST_ADDR_REG_HIGH 
Destination Address Register (higher 32 bits). In LL mode, the 
DMA overwrites this with the corresponding dword of the LL 
element. 
Note: The access attributes of this field are as follows: 
31:0 |RW |Ox00000000 WirSe-nio mecess: 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP _ PCIE DMA LLP LOW OFF RDCH i 
Address: Operational Base + offset (0x031C) 
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LLP_LOW 
Lower bits of the address of the linked list transfer list in local 
memory. Used in linked list mode only. Updated by the DMA to 
point to the next element in the transfer list after the previous 
element is consumed. 
When the current element is a data element; this field is 
incremented by 6 DWORDS. 
When the current element is a link element; this field is 
31:0 JIRW /Ox00000000 |overwritten by the LL Element Pointer of the element. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DSP _ PCIE DMA LLP HIGH OFF RDCH i 
Address: Operational Base + offset (0x0320 


| Bit_|Attr| Reset Value 


LLP_HIGH 
Higher 32 bits of the address of the linked list transfer list in local 
memory. Used in linked list mode only. Updated by the DMA to 
point to the next element in the transfer list as elements are 
consumed. 
Note: The access attributes of this field are as follows: 
31:0 |RW |0x00000000 
Wire: No access. 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


11.4.4 Upstream Port Register 
11.4.4.1 USP_PCIE_TYPEO Registers Summary 


Reset wets 
| Name | offset size Value ee ee 
USP PCIE TYPEQ DEVICE , 
ID VENDOR ID REG 0x0000 w  |ox3sssi087 Device ID and Vendor ID Register 
USP_PCIE TYPEOQ STATUS ; 
COMMAND REG 0x0004 w_ |oxo0100000 Status and Command Register 


USP PCIE TYPEOQ CLASS Class Code and Revision ID 

SeDE SETI = |x0008 |W _|oxooo00001 
USP PCIE TYPEO BIST H 
EADER TYPE LATENCY C |oxoooc |w_ Joxo0000000 ae bles pate Timer, 
ACHE LINE SIZE REG an acne Line size Register 
iT 0x0010 w_ |oxo0000000 BARO Register 
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USP PCIE TYPEO BAR1 
USP_ PCIE TYPEO BAR2 


Reset eee 
0x00000000 |BAR1 Register 


0x00000000 |BAR2 Register 


USP PCIE TYPEO BAR4 
USP PCIE TYPEO BARS5 


NDOR ID REG 


USP_PCIE TYPEO MAX _L 

ATENCY MIN GRANT_INT Max_Lat, Min_Gnt, Interrupt Pin, 
ERRUPT PIN INTERRUPT |2X003C |W = |OxOOO0001FF |. 4 Thterrupt Line Register 

LIN 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.2 USP_PCIE_TYPEO Detail Registers Description 
USP PCIE TYPEO DEVICE ID VENDOR ID REG 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value Description 


PCI_TYPEO_DEVICE_ID 
Device ID. The Device ID register identifies the particular 
Function. This identifier is allocated by the vendor. 

31:16/RW |0x3588 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 


-_ 
" oes 


PCI_TYPEO_VENDOR_ID 

Vendor ID. The Vendor ID register identifies the manufacturer of 

the Function. Valid vendor identifiers are allocated by the PCI-SIG 

to ensure uniqueness. It is not permitted to populate this register 

with a value of FFFFh, which is an invalid value for Vendor ID. 
15:0 |RW |0x1d87 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 


USP PCIE TYPEO STATUS COMMAND REG 
Address: Operational Base + offset (0x0004) 
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DETECTED_PARITY_ERR 
Detected Parity Error. 


Values: 


Oxi (SET): This bit is set by a Function whenever it receives a 
Poisoned TLP, regardless of the state the Parity Error Response bit 
in the Command register. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
SIGNALED_SYS_ERR 
Signaled System Error. 


Values: 


Ox1 (SET): This bit is set when a Function sends an ERR_FATAL or 
ERR_NONFATAL message, and the SERR# Enable bit in the 
Command register is 1b. For Functions that do not send 
ERR_FATAL or ERR_NONFATAL messages, the controller hardwires 
this bit to Ob. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
RCVD_MASTER_ABORT 
Received Master Abort. 


Values: 


Oxi (SET): This bit is set when a Requester receives a 
Completion with Unsupported Request Completion Status. For 
Functions that do not make Non-Posted Requests on their own 
behalf, the controller hardwires this bit to Ob. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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Po Ciescription 
RCVD_TARGET_ABORT 
Received Target Abort. 
Values: 
Oxi (SET): This bit is set when a Requester receives a 
28 Wi 0x0 Completion with Completer Abort Completion Status. For 
C Functions that do not make Non-Posted Requests on their own 
behalf, the controller hardwires this bit to Ob. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
SIGNALED_TARGET_ABORT 
Signaled Target Abort. 
Values: 
Oxi (SET): This bit is set when a Function completes a Posted or 
27 Wi 0x0 Non-Posted Request as a Completer Abort error. The controller 
C hardwires this bit to Ob for Functions that do not signal Completer 
Abort. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DEV_SEL_TIMING 
26:25 0x0 DEVSEL Timing. This field was originally described in the PCI 
, Local Bus Specification. Its functionality does not apply to PCI 


Express. The controller hardwires this field to OOb. 


MASTER_DPE 
Master Data Parity Error. This bit is set by a Function if the Parity 
Error Response bit in the Command register is 1b and either of 
the following two conditions occurs: 
Function receives a Poisoned Completion 
W1 Function transmits a Poisoned Request 

24 C 0x0 If the Parity Error Response bit is Ob, this bit is never set. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FAST_B2B_CAP 

Fast Back to Back Transaction Capable. This bit was originally 

described in the PCI Local Bus Specification. Its functionality does 
23 0x0 not apply to PCI Express. The controller hardwires this bit to Ob. 


Value After Reset: Ox 


22 |RO |ox0____ireserved 
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| Bit [Attr|ResetValue| —C(@Deescription 
FAST_66MHZ_CAP 
66MHz Capable. This bit was originally described in the PCI Local 
Bus Specification. Its functionality does not apply to PCI Express. 
The controller hardwires this bit to Ob. 


Value After Reset: 0x0 


Capabilities List. Indicates the presence of an Extended Capability 
list item. Since all PCI Express device Functions are required to 
implement the PCI Express Capability structure, the controller 
hardwires this bit to 1b. 


Value After Reset: Ox1 

INT_STATUS 

Emulation interrupt pending. When set, indicates that an INTx 
emulation interrupt is pending internally in the Function. Setting 
the Interrupt Disable bit has no effect on the state of this bit. For 
Functions that do not generate INTx interrupts, the controller 
hardwires this bit to Ob. 


Value After Reset: 0x0 


Testable: writeAsRead 
Reset Mask: 0x0 


Volatile: true 


18:11/RO_|0x00 reserved 


PCI_TYPEO_INT_EN 

Interrupt Disable. Controls the ability of a Function to generate 
INTXx emulation interrupts. 

When set, Functions are prevented from asserting INTx 
interrupts. 

Note: 

10 RW lox0 Any INTx emulation interrupts already asserted by the Function 
must be de-asserted when this bit is Set. INTx interrupts use 
virtual wires that must, if asserted, be de-asserted using the 
appropriate Deassert_INTx message(s) when this bit is set. 
Only the INTx virtual wire interrupt(s) associated with the 
Function(s) for which this bit is set are affected. 

For functions that generate INTx interrupts, this bit is required. 
For functions that do not generate INTx interrupts, this bit is 
optional. 

Value After Reset: 0x0 

reserved 


9 JRO _|oxo____—reserved 
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PCI_TYPEO_SERREN 
SERR# Enable. When set, this bit enables reporting upstream of 
Non-fatal and Fatal errors detected by the Function. 


Note: The errors are reported if enabled either through this bit or 
through the PCI Express specific bits in the Device Control 
register. 


Value After Reset: 0x0 

PCI_TYPE_IDSEL_STEPPING 

IDSEL Stepping/Wait Cycle Control. This bit was originally 
described in the PCI Local Bus Specification. Its functionality does 
not apply to PCI Express. The controller hardwires this bit to Ob. 


Value After Reset: 0x0 

PCI_TYPEO_PARITY_ERR_EN 

Parity Error Response. This bit controls the logging of poisoned 
TLPs in the Master Data Parity Error bit in the Status register. 


Value After Reset: 0x0 

PCI_TYPE_VGA_PALETTE_SNOOP 

VGA Palette Snoop. This bit was originally described in the PCI 
Local Bus Specification and the PCI-to-PCI Bridge architecture 
specification. Its functionality does not apply to PCI Express, the 
controller hardwires this bit to Ob. 


Value After Reset: 0x0 

PCI_TYPE_MWI_ENABLE 

Memory Write and Invalidate. This bit was originally described in 
the PCI Local Bus Specification and the PCI-to-PCI Bridge 
architecture specification. Its functionality does not apply to PCI 
Express, the controller hardwires this bit to Ob. 


Value After Reset: 0x0 

PCI_TYPEO_SPECIAL_CYCLE_OPERATION 

Special Cycle Enable. This bit was originally described in the PCI 
Local Bus Specification. Its functionality does not apply to PCI 
Express. The controller hardwires this bit to Ob. 


Value After Reset: 0x0 
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Po C—C—“‘(CC‘*éScription 
PCI_TYPEO_BUS_MASTER_EN 
Bus Master Enable. Controls the ability of a Function to issue 
Memory and I/O Read/Write requests. 
When this bit is set, the Function is allowed to issue Memory or 
I/O Requests. 
When this bit is clear, the Function is not allowed to issue any 
Memory or I/O Requests. 
Requests other than Memory or I/O Requests are not controlled 
by this bit. 

2 RW /|0x0 
Note: MSI/MSI-X interrupt Messages are in-band memory writes, 
setting the Bus Master Enable bit to Ob disables MSI/MSI-X 
interrupt Messages as well. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


PCI_TYPEO_MEM_SPACE_EN 
Memory Space Enable. Controls a Function's response to Memory 
Space accesses. 
When this bit is set, the Function is enabled to decode the 
address and further process Memory Space accesses. 
When this bit is clear, all received Memory Space accesses are 
caused to be handled as Unsupported Requests. 
For a Function does not support Memory Space accesses, the 
controller hardwires this bit to Ob. 
1 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: 'has_mem_bar ? RO : RW 
Dbi: 'has_mem_bar ? RO : RW 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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PCI_TYPEO_IO_EN 
IO Space Enable. Controls a Function's response to I/O Space 
accesses. 
When this bit is set, the Function is enabled to decode the 
address and further process I/O Space accesses. 
When this bit is clear, all received I/O accesses are caused to be 
handled as Unsupported Requests. 
For a Function that does not support I/O Space accesses, the 
controller hardwires this bit to Ob. 
RW |0x0 
Note: The access attributes of this field are as follows: 
Wire: 'has_io_bar ? RO : RW 
Dbi: 'has_io_bar ? RO : RW 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE TYPEO CLASS CODE REVISION ID 
Address: Operational Base + offset (0x0008) 


| Bit |Attr| Reset Value, 


Po Cieescription 

BASE_CLASS_CODE 

Base Class Code. A code that broadly classifies the type of 

operation the Function performs. Encodings for base class, are 

provided in the PCI Code and ID Assignment Specification. All 

unspecified encodings are Reserved. 

Note: The access attributes of this field are as follows: 
31:24/RW |0x00 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: unconstrained 


SUBCLASS _CODE 

Sub-Class Code. Specifies a base class sub-class, which identifies 

more specifically the operation of the Function. Encodings for 

sub-class are provided in the PCI Code and ID Assignment 

Specification. All unspecified encodings are Reserved. 

Note: The access attributes of this field are as follows: 
23:16/RW |0x00 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: unconstrained 
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PoCC‘éi scription 
PROGRAM_INTERFACE 
Programming Interface. This field identifies a specific register- 
level programming interface (if any) so that device independent 
software can interact with the Function. Encodings for interface 
are provided in the PCI Code and ID Assignment Specification. All 
unspecified encodings are Reserved. 
Note: The access attributes of this field are as follows: 

15:8 |RW |0x00 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


REVISION_ID 
Revision ID. The value in this register specifies a Function specific 
revision identifier. The value is chosen by the vendor. Zero is an 
acceptable value. The Revision ID should be viewed as a vendor 
defined extension to the Device ID. 
Note: The access attributes of this field are as follows: 

7:0 |RW /Ox0O1 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


USP_PCIE TYPEO BIST HEADER TYPE LATENCY CACHE LINE SIZE REG 
Address: Operational Base + offset (Ox000C) 
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BIST 

BIST. This register is used for control and status of BIST. For 

Functions that do not support BIST the controller hardwires the 

register to OOh. A Function whose BIST is invoked must not 

prevent normal operation of the PCI Express Link. Bit 

descriptions: 

[31]: BIST Capable. 

When Set, this bit indicates that the Function supports BIST. 

When Clear, the Function does not support BIST. 

[30]: Start BIST. 

If BIST Capable is Set, Set this bit to invoke BIST. The Function 
31:24 0x00 resets the bit when BIST is complete. Software is permitted to fail 

i the device if this bit is not Clear (BIST is not complete) 2 seconds 

after it had been Set. Writing this bit to Ob has no effect. This bit 

must be hardwired to Ob if BIST Capable is Clear. 

[29:28]: Reserved. 

[27:24]: Completion Code. 

This field encodes the status of the most recent test. A value of 

0O000b means that the Function has passed its test. Non-zero 

values mean the Function failed. Function-specific failure codes 

can be encoded in the non-zero values. This field's value is only 

meaningful when BIST Capable is Set and Start BIST is Clear. 

This field must be hardwired to 0000b if BIST Capable is clear. 

Value After Reset: 0x0 


MULTI_FUNC 
Multi-Function Device. Except where stated otherwise, it is 
recommended that this bit be set if there are multiple Functions, 
and clear if there is only one Function. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 

23 RW /|0x0 
Values: 
0x1 (SET): Indicates that the Device may contain multiple 
Functions, but not necessarily. Software is permitted to probe for 
Functions other than Function 0 
0x0 (CLEAR): Software must not probe for Functions other than 
Function O unless explicitly indicated by another mechanism, such 
as an ARI or SR-IOV Capability structure. 
Value After Reset: 0x0 
Testable: unconstrained 
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HEADER_TYPE 
Header Layout. This field identifies the layout of the second part 
: of the predefined header. The controller uses 000 0000b 
22:16 0x00 encoding. 
Value After Reset: 0x0 
LATENCY_MASTER_TIMER 
Latency Timer. The Latency Timer was originally described in the 
PCI Local Bus Specification and the PCI-to-PCI Bridge 
15:8 0x00 Architecture Specification. Its functionality does not apply to PCI 
Express. The controller hardwires this register to 00h. 
Value After Reset: 0x0 


CACHE_LINE_ SIZE 

Cache Line Size. The Cache Line Size register is programmed by 

the system firmware or the operating system to system cache 

line size. However, legacy conventional PCI software may not 
5-0 |rRw Joxo0 always be able to program this register correctly especially in the 

: case of Hot-Plug devices. This read-write register is implemented 

for legacy compatibility purposes but has no effect on any PCI 

Express device behavior. 

Value After Reset: 0x0 


USP PCIE TYPEO BARO REG 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value 


BARO_START 

BARO Base Address. 

Memory Space: Base Address. 

IO Space: bits[31:2] are used to map the function into IO 

space/Base. 

Address. 

Note: The access attributes of this field are as follows: 
31:4 |RW |0x0000000 

Wire: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Dbi: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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BARO_PREFETCH 
BARO Prefetchable. 
Memory Space: Set to one if data is prefetchable. 
A Function is permitted to mark a range as prefetchable. If there 
are no side effects on reads, the function returns all bytes on 
reads regardless of the byte enables, and host bridges can merge 
processor writes into this range without causing errors. Bit must 
me clear otherwise. 
IO Space: Not applicable 

3 RW /0x0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_RO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


BARO_TYPE 
BARO Type. 
Memory Space: Base Address registers that map into Memory 
Space can be 32 bits or 64 bits wide (to support mapping into a 
64-bit address space). The encodings defined in Values: apply. 
IO Space: Bit 1 is reserved and must return Ob on reads. 
Bits[31:2] are used to map the function into IO space. The 
encodings defined in Values: do not apply. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 

2:1 |RW |OxO Note: This register field is sticky. 
Values: 
0x0 (BAR_32): Base register is 32 bits wide and can be mapped 
anywhere in the 32 address bit Memory Space. 
Oxi (RSVD_1): Reserved. 
0x2 (BAR_64): Base register is 64 bits wide and can be mapped 
anywhere in the 64 address bit Memory Space. 
0x3 (RSVD_2): Reserved. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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BARO_MEM_IO 
BARO Memory Space Indicator. This bit is used to determine 
whether the register maps into Memory or I/O Space. Base 
Address registers that map to Memory Space must return a Ob. 
Base Address registers that map to I/O Space must return a 1b. 
Note: The access attributes of this field are as follows: 

rw loxo Wire: R (sticky) 

a Dbi: if (BAR_ENABLED == 1) then (if [DBI_RO_WR_EN == 1] 

then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE TYPEO BARI REG 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value 


BAR1_START 

BAR1 Base Address. 

Memory Space: Base Address. 

IO Space: bits[31:2] are used to map the function into IO 

space/Base. 

Address. 

Note: The access attributes of this field are as follows: 
31:4 |RW |0x0000000 

Wire: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Dbi: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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BAR1_PREFETCH 
BAR1 Prefetchable. 
Memory Space: Set to one if data is prefetchable. 
A Function is permitted to mark a range as prefetchable. If there 
are no side effects on reads, the function returns all bytes on 
reads regardless of the byte enables, and host bridges can merge 
processor writes into this range without causing errors. Bit must 
me clear otherwise. 
IO Space: Not applicable 

3 RW /0x0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_RO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


BAR1_TYPE 
BAR1 Type. 
Memory Space: Base Address registers that map into Memory 
Space can be 32 bits or 64 bits wide (to support mapping into a 
64-bit address space). The encodings defined in Values: apply. 
IO Space: Bit 1 is reserved and must return Ob on reads. 
Bits[31:2] are used to map the function into IO space. The 
encodings defined in Values: do not apply. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 

2:1 |RW |OxO Note: This register field is sticky. 
Values: 
0x0 (BAR_32): Base register is 32 bits wide and can be mapped 
anywhere in the 32 address bit Memory Space. 
Oxi (RSVD_1): Reserved. 
0x2 (BAR_64): Base register is 64 bits wide and can be mapped 
anywhere in the 64 address bit Memory Space. 
0x3 (RSVD_2): Reserved. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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BAR1_MEM_IO 
BAR1 Memory Space Indicator. This bit is used to determine 
whether the register maps into Memory or I/O Space. Base 
Address registers that map to Memory Space must return a Ob. 
Base Address registers that map to I/O Space must return a 1b. 
Note: The access attributes of this field are as follows: 

rw loxo Wire: R (sticky) 

a Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 

then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE TYPEO BAR2 REG 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value 


BAR2_START 

BAR2 Base Address. 

Memory Space: Base Address. 

IO Space: bits[31:2] are used to map the function into IO 

space/Base. 

Address. 

Note: The access attributes of this field are as follows: 
31:4 |RW |0x0000000 

Wire: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Dbi: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1656 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eecription 


BAR2_PREFETCH 
BAR2 Prefetchable. 
Memory Space: Set to one if data is prefetchable. 
A Function is permitted to mark a range as prefetchable. If there 
are no side effects on reads, the function returns all bytes on 
reads regardless of the byte enables, and host bridges can merge 
processor writes into this range without causing errors. Bit must 
me clear otherwise. 
IO Space: Not applicable 

3 RW /0x0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_RO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


BAR2_TYPE 
BAR2 Type. 
Memory Space: Base Address registers that map into Memory 
Space can be 32 bits or 64 bits wide (to support mapping into a 
64-bit address space). The encodings defined in Values: apply. 
IO Space: Bit 1 is reserved and must return Ob on reads. 
Bits[31:2] are used to map the function into IO space. The 
encodings defined in Values: do not apply. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 

2:1 |RW |OxO Note: This register field is sticky. 
Values: 
0x0 (BAR_32): Base register is 32 bits wide and can be mapped 
anywhere in the 32 address bit Memory Space. 
Oxi (RSVD_1): Reserved. 
0x2 (BAR_64): Base register is 64 bits wide and can be mapped 
anywhere in the 64 address bit Memory Space. 
0x3 (RSVD_2): Reserved. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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BAR2_MEM_IO 
BAR2 Memory Space Indicator. This bit is used to determine 
whether the register maps into Memory or I/O Space. Base 
Address registers that map to Memory Space must return a Ob. 
Base Address registers that map to I/O Space must return a 1b. 
Note: The access attributes of this field are as follows: 

rw loxo Wire: R (sticky) 

a Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 

then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE TYPEO BAR3 REG 
Address: Operational Base + offset (0x001C) 


| Bit |Attr| Reset Value 


BAR3_ START 

BAR3 Base Address. 

Memory Space: Base Address. 

IO Space: bits[31:2] are used to map the function into IO 

space/Base. 

Address. 

Note: The access attributes of this field are as follows: 
31:4 |RW |0x0000000 

Wire: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Dbi: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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BAR3_PREFETCH 
BAR3 Prefetchable. 
Memory Space: Set to one if data is prefetchable. 
A Function is permitted to mark a range as prefetchable. If there 
are no side effects on reads, the function returns all bytes on 
reads regardless of the byte enables, and host bridges can merge 
processor writes into this range without causing errors. Bit must 
me clear otherwise. 
IO Space: Not applicable 

3 RW /0x0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_RO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


BAR3_TYPE 
BAR3 Type. 
Memory Space: Base Address registers that map into Memory 
Space can be 32 bits or 64 bits wide (to support mapping into a 
64-bit address space). The encodings defined in Values: apply. 
IO Space: Bit 1 is reserved and must return Ob on reads. 
Bits[31:2] are used to map the function into IO space. The 
encodings defined in Values: do not apply. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 

2:1 |RW |OxO Note: This register field is sticky. 
Values: 
0x0 (BAR_32): Base register is 32 bits wide and can be mapped 
anywhere in the 32 address bit Memory Space. 
Oxi (RSVD_1): Reserved. 
0x2 (BAR_64): Base register is 64 bits wide and can be mapped 
anywhere in the 64 address bit Memory Space. 
0x3 (RSVD_2): Reserved. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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BAR3_MEM_IO 
BAR3 Memory Space Indicator. This bit is used to determine 
whether the register maps into Memory or I/O Space. Base 
Address registers that map to Memory Space must return a Ob. 
Base Address registers that map to I/O Space must return a 1b. 
Note: The access attributes of this field are as follows: 

rw loxo Wire: R (sticky) 

a Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 

then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE TYPEO BAR4 REG 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value 


BAR4_START 

BAR4 Base Address. 

Memory Space: Base Address. 

IO Space: bits[31:2] are used to map the function into IO 

space/Base. 

Address. 

Note: The access attributes of this field are as follows: 
31:4 |RW |0x0000000 

Wire: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Dbi: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1660 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci ecription 


BAR4_PREFETCH 

BAR4 Prefetchable. 

Memory Space: Set to one if data is prefetchable. 

A Function is permitted to mark a range as prefetchable. If there 

are no side effects on reads, the function returns all bytes on 

reads regardless of the byte enables, and host bridges can merge 

processor writes into this range without causing errors. Bit must 
0x0 


me clear otherwise. 


IO Space: Not applicable 
Note: The access attributes of this field are as follows: 


Wire: R (sticky) 

Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


anywhere in the 32 address bit Memory Space. 

Oxi (RSVD_1): Reserved. 

0x2 (BAR_64): Base register is 64 bits wide and can be mapped 
anywhere in the 64 address bit Memory Space. 

0x3 (RSVD_2): Reserved. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


BAR4_TYPE 
BAR4 Type. 
Memory Space: Base Address registers that map into Memory 
Space can be 32 bits or 64 bits wide (to support mapping into a 
64-bit address space). The encodings defined in Values: apply. 
IO Space: Bit 1 is reserved and must return Ob on reads. 
Bits[31:2] are used to map the function into IO space. The 
encodings defined in Values: do not apply. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 

2:1 0x0 Note: This register field is sticky. 
Values: 
0x0 (BAR_32): Base register is 32 bits wide and can be mapped 
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BAR4_MEM_IO 
BAR4 Memory Space Indicator. This bit is used to determine 
whether the register maps into Memory or I/O Space. Base 
Address registers that map to Memory Space must return a Ob. 
Base Address registers that map to I/O Space must return a 1b. 
Note: The access attributes of this field are as follows: 

Ox Wire: R (sticky) 

a Dbi: if (BAR_ENABLED == 1) then (if [DBI_RO_WR_EN == 1] 

then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE TYPEO BARS REG 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


BAR5_START 

BARS5 Base Address. 

Memory Space: Base Address. 

IO Space: bits[31:2] are used to map the function into IO 

space/Base. 

Address. 

Note: The access attributes of this field are as follows: 
31:4 |RW |0x0000000 

Wire: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Dbi: R(Sticky)/W(Sticky) if enabled else R(Sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1662 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Cé@eecription 


BAR5_PREFETCH 
BARS Prefetchable. 
Memory Space: Set to one if data is prefetchable. 
A Function is permitted to mark a range as prefetchable. If there 
are no side effects on reads, the function returns all bytes on 
reads regardless of the byte enables, and host bridges can merge 
processor writes into this range without causing errors. Bit must 
me clear otherwise. 
IO Space: Not applicable 

3 RW /0x0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_RO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


BAR5_TYPE 
BARS Type. 
Memory Space: Base Address registers that map into Memory 
Space can be 32 bits or 64 bits wide (to support mapping into a 
64-bit address space). The encodings defined in Values: apply. 
IO Space: Bit 1 is reserved and must return Ob on reads. 
Bits[31:2] are used to map the function into IO space. The 
encodings defined in Values: do not apply. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 
then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 

2:1 |RW |OxO Note: This register field is sticky. 
Values: 
0x0 (BAR_32): Base register is 32 bits wide and can be mapped 
anywhere in the 32 address bit Memory Space. 
Oxi (RSVD_1): Reserved. 
0x2 (BAR_64): Base register is 64 bits wide and can be mapped 
anywhere in the 64 address bit Memory Space. 
0x3 (RSVD_2): Reserved. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


BAR5_MEM_IO 
BAR5 Memory Space Indicator. This bit is used to determine 
whether the register maps into Memory or I/O Space. Base 
Address registers that map to Memory Space must return a Ob. 
Base Address registers that map to I/O Space must return a 1b. 
Note: The access attributes of this field are as follows: 

rw loxo Wire: R (sticky) 

a Dbi: if (BAR_ENABLED == 1) then (if [DBI_LRO_WR_EN == 1] 

then R(Sticky)/W(Sticky) else R(Sticky)) else RO(Sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE TYPEO CARDBUS CIS PTR REG 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value 


CARDBUS_CIS_ POINTER 
CardBus CIS Pointer. Its functionality does not apply to PCI 
Express. It must be hardwired to 0000 O000Oh. 
Note: The access attributes of this field are as follows: 
31:0 J|RW |OxO0000000 |Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


USP PCIE TYPEO SUBSYSTEM ID SUBSYSTEM VENDOR ID REG 
Address: Operational Base + offset (Ox002C 


| Bit_|Attr| Reset Value 


SUBSYS_DEV_ID 
Subsystem ID. 
Note: The access attributes of this field are as follows: 
. Wire: R (sticky) 

Siete RW" 020000 Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Se eet _VENDOR_ID 
Subsystem Vendor ID. Subsystem Vendor IDs can be obtained 
from the PCI SIG and are used to identify the vendor of the add- 
in card or subsystem. Values for the Subsystem ID are vendor- 
specific. 
Note: The access attributes of this field are as follows: 

15:0 |RW |0x0000 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


USP PCIE TYPEO EXP ROM BASE ADDR REG 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 


EXP_ROM_BASE_ADDRESS 

Expansion ROM Base Address. Upper 21 bits of the Expansion 

ROM base address. The number of bits (out of these 21) that a 

Function actually implements depends on how much address 

space the Function requires. 

Note: The access attributes of this field are as follows: 
31:11]RW |0x000000 Wire: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1) 

then R/W else R 

Dbi: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1) 

then R/W else R 

Value After Reset: 0x0 

Testable: writeAsRead 

SS —— ——_12=-—«——§ true 


10:5 |RO |0xoo_ reserved 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
ROM_BAR_VALIDATION_DETAILS 
Expansion ROM Validation Details. The field contains optional, 
implementation-specific details associated with Expansion ROM 
Validation. 
If validation is in progress (Expansion ROM Validation Status is 
001b), non-zero values of this field represent implementation- 
specific indications of the phase of the validation progress (for 
example, 50% complete). The value 0000b indicates that no 
validation progress information is provided. 
If validation is completed (Expansion ROM Validation Status 010b 
to 111b inclusive), non-zero values in this field represent 
additional implementation-specific information. The value O000b 
indicates that no information is provided. 

4 RW |0x0 When validation is supported and this field is not implemented, 
this field must be hardwired to OOOOb. 
Note: The access attributes of this field are as follows: 
Wire: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1) 
then R/W else R 
Dbi: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1 && 
DBI_RO_WR_EN == 1 ) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
ROM_BAR_VALIDATION_STATUS 
Expansion ROM Validation Status. When this field is non-zero, it 
indicates the status of hardware validation of the Expansion ROM 
contents. 
If the Function does not support validation, this field must be 
hardwired to OOOb. 
It is optional whether an implementation is capable of returning 
Validation Status values 011b, 101b, 110b, or 111b. 
Note: The access attributes of this field are as follows: 
Wire: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1) 
then R/W else R 
Dbi: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1 && 
DBI_RO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 

3:1 |RW |oxo NeIdees 
0x0 (ZERO): Validation not supported. 
0x1 (ONE): Validation in Progress. 
0x2 (TWO): Validation Pass Valid contents, trust test was not 
performed. 
0x3 (THREE): Validation Pass Valid and trusted contents. 
0x4 (FOUR): Validation Fail Invalid contents. 
0x5 (FIVE): Validation Fail Valid but untrusted contents (e.g., Out 
of Date, Expired or Revoked Certificate). 
Ox6 (SIX): Warning Pass Validation Passed with implementation- 
specific warning. Valid contents, trust test was not performed. 
Ox7 (SEVEN): Warning Pass Validation Passed with 
implementation-specific warning. Valid and trusted contents. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|Reset Value| Ci ecription 


ROM_BAR_ENABLE 
Expansion ROM Enable. This bit controls whether or not the 
Function accepts accesses to its expansion ROM. The Memory 
Space Enable bit in the Command register has precedence over 
the Expansion ROM Enable bit. A Function must claim accesses to 
its expansion ROM only if both the Memory Space Enable bit and 
the Expansion ROM Enable bit are set. 
Note: The access attributes of this field are as follows: 
Wire: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1) 
then R/W else R 

0x0 Dbi: if (EXP_ROM_BAR_MASK_REG.ROM_BAR_ENABLED == 1) 

i then R/W else R 

Values: 
0x1 (ONE): When the bit is 1b, address decoding is enabled using 
the parameters in the other part of the Expansion ROM Base 
Address register. 
0x0 (ZERO): When this bit is Ob, the Function's expansion ROM 
address space is disabled. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE TYPEO PCI CAP PTR _REG 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
31:8 |RO [0x000000_—ifreserved Cd 


CAP_POINTER 
Capabilities Pointer. This register points to a valid capability 
structure. Either this structure is the PCI Express Capability 
structure, or a subsequent list item points to the PCI Express 
Capability structure. The bottom two bits are reserved, the 
controller sets it to OOb. Software must mask these bits off before 
using this register as a pointer in Configuration Space to the first 
entry of a linked list of new capabilities. 

7:0 RW |0x40 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x40 
Testable: unconstrained 


USP_PCIE TYPEO MAX_LATENCY MIN GRANT INTERRUPT PIN INTERRUPT LIN 
Address: Operational Base + offset (0x003C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 
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| Bit |Attr|ResetValue| SS Ci@eescription 


INT_PIN 
Interrupt Pin. The Interrupt Pin register identifies the legacy 
interrupt Message(s) the Function uses. All encodings other than 
the defined encodings are reserved. PCI Express defines one 
legacy interrupt Message for a single Function device and up to 
four legacy interrupt Messages for a multi-Function device. For a 
single Function device, only INTA may be used. 
Any Function on a multi-Function device can use any of the INTx 
Messages. If a device implements a single legacy interrupt 
Message, it must be INTA; if it implements two legacy interrupt 
Messages, they must be INTA and INTB; and so forth. For a 
multi-Function device, all Functions may use the same INTx 
Message or each may have its own (up to a maximum of four 
Functions) or any combination thereof. A single Function can 
never generate an interrupt request on more than one INTx 
Message. 

15:8 |RW |0x01 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
Oxi (INTA): Map to legacy interrupt Messages for INTA 
Ox2 (INTB): Map to legacy interrupt Messages for INTB 
0x3 (INTC): Map to legacy interrupt Messages for INTC 
0x4 (INTD): Map to legacy interrupt Messages for INTD 
0x0 (NO_INT): Indicates that the Function uses no legacy 
interrupt Message(s). 
Value After Reset: Ox1 
Testable: unconstrained 


INT_LINE 

Interrupt Line. The Interrupt Line register communicates 

interrupt line routing information. The register must be 

implemented by any Function that uses an interrupt pin. Values in 
5-90 |Rw Joxef this register are programmed by system software and are system 

. architecture specific. The Function itself does not use this value; 

rather the value in this register is used by device drivers and 

operating systems. 

Value After Reset: Oxff 


11.4.4.3 USP_PCIE_PM Registers Summary 


Reset fous 
[ofast 'sne] Gist | Descrnon 


USP PCIE PM _CAP ID N Power Management Capabilities 
USP PCIE PM CON STAT Power Management Control and 
US REG OxO0Os jw. |oxooo00008 Status Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
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Double WORD (64 bits) access 

11.4.4.4 USP_PCIE_PM Detail Registers Description 
USP_ PCIE PM_CAP ID NXT PTR REG 

Address: Operational Base + offset (0Ox0000 


| Bit_|Attr| Reset Value 


PME_SUPPORT 

PME_Support. This 5-bit field indicates the power states in which 

the function may generate a PME and/or forward PME messages. 

A value of Ob for any bit indicates that the function is not capable 

of asserting PME while in that power state. 

bit(27) X XXX1b - PME can be generated from DO 

bit(28) X XX1Xb - PME can be generated from D1 

bit(29) X X1XXb - PME can be generated from D2 

bit(30) X 1XXXb - PME can be generated from D3hot 

bit(31) 1 XXXXb - PME can be generated from D3cold 

Bit 31 (PME can be asserted from D3cold) represents a special 

case. Functions that set this bit require some sort of auxiliary 

power source. Implementation specific mechanisms are 

recommended to validate that the power source is available 

before setting this bit. 

Each bit that corresponds to a supported D-state must be set for 

PCI-PCI Bridge structures representing Ports on Root 

Complexes/Switches to indicate that the Bridge will forward PME 

Messages. Bit 31 must only be set if the Port is still able to 

forward PME Messages when main power is not available. 
31:27|RW |0x00 

The read value from this field is the write value && 

(sys_aux_pwr_det, 1'bi, D2_SUPPORT, Di_SUPPORT, 1'b1), 

where Di_SUPPORT and D2_SUPPORT are fields in this register. 

The reset value PME_SUPPORT_n && (sys_aux_pwr_det, 1'b1, 

D2_ SUPPORT, Di_SUPPORT, 1'b1), where PME_SUPPORT_hn is a 

configuration parameter. 

Note: The access attributes of this field are as follows: 

Wire: R 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: Oxib 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 
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| Bit |Attr|ResetValue| Ci@eecription 


D2 SUPPORT 
D2_Support. If this bit is set, this function supports the D2 Power 
Management state. Functions that do not support D2 must always 
return a value of Ob for this bit. 
Note: The access attributes of this field are as follows: 
ee. NE ORt Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


Di_ SUPPORT 
Di_Support. If this bit is set, this function supports the D1 Power 
Management state. Functions that do not support D1 must always 
return a value of Ob for this bit. 
Note: The access attributes of this field are as follows: 
eo RW Ox Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eescription 


AUX_CURR 

Aux_Current. This 3 bit field reports the Vaux auxiliary current 

requirements for the function. 

If this function implements the Data Register, the controller 

hardwires this field to OOOb. 

If PME_Support is 0 xxxxb (PME assertion from D3cold is not 

supported), the controller hardwires this field to OOOOb. 

For functions where PME_Support is 1 xxxxb (PME assertion from 

D3cold is supported), and which do not implement the Data field, 

the encodings defined in Values: apply: 

Note: The access attributes of this field are as follows: 
24:22|RW |0x7 Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Values: 

0x7 (_370mA_): 375mA Vaux Max. Current Required 

0x6 (_320mA_): 320mA Vaux Max. Current Required 

0x5 (_270mA_): 270mA Vaux Max. Current Required 

0x4 (_220mA_): 220mA Vaux Max. Current Required 

0x3 (_160mA_): 160mA Vaux Max. Current Required 

0x2 (_100mA_): 100mA Vaux Max. Current Required 

Oxi (_055mA_): 55mA Vaux Max. Current Required 

0x0 (SELF_): 0 self powered 

Value After Reset: 0x7 

Testable: unconstrained 


DSI 
Device Specific Initialization. The DSI bit indicates whether 
special initialization of this function is required. 
When set, indicates that the function requires a device specific 
initialization sequence following a transition to the DOuninitialized 
state. 
21 RW |0x0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


20 |RO |0x0___—reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


PME_CLK 
PME Clock. Does not apply to PCI Express, the controller 
hardwires it to Ob. 
19 0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 


PM_SPEC_VER 

Version. This field provides the Power Management specification 

version. The controller hardwires this field to 011b for functions 

compliant to PCI Express Base Specification, Revision 4.0, Version 

1.0>. 

Note: The access attributes of this field are as follows: 
18:16}/RW |0x3 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: 0x3 

Testable: unconstrained 


PM_NEXT_POINTER 
Next Capability Pointer. This field provides an offset into the 
function's configuration space pointing to the location of next 
item in the capabilities list. If there are no additional items in the 
capabilities list, this field is set to OOh. 
Note: The access attributes of this field are as follows: 
15:8 |RW |0x50 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x50 
Testable: unconstrained 


PM_CAP_ID 
Capability ID. This field returns O1ih to indicate that this is the PCI 
7:0 Ox01 Power Management Capability. Each function may have only one 
: x item in its capability list with Capability ID set to O1h. 
Value After Reset: Oxi 


USP_PCIE PM CON STATUS REG 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value, 


Po eseription 
DATA_REG_ADD_INFO 
Data. This field is used to report the state dependent data 
31:24 0x00 requested by the Data_Select field. The value of this field is 
f x scaled by the value reported by the Data_Scale field. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value 
BUS _PWR_CLK_CON_EN 
Bus Power/Clock Control Enable. If this field is set, Bus 
Power/Clock Control is Enable. 


Value After Reset: 0x0 

B2_B3_SUPPORT 

B2B3 Support for D3hot. If this field is set, B2B3 support for 
D3hot is available. 


Value After Reset: 0x0 


PME_STATUS 

PME_Status. This bit is set when the function normally generates 
a PME signal. The value of this bit is not affected by the value of 
the PME_En bit. If PME_Support bit 31 of the Power Management 
Capabilities register is clear, this bit is permitted to be hardwired 
to Ob. Functions that consume Aux power must preserve the 
value of this sticky register when Aux power is available. In such 
functions, this register value is not modified by Conventional 
Reset or FLR. 


Note: This register field is sticky. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

DATA_SCALE 

Data_Scale. This field indicates the scaling factor to be used 
when interpreting the value of the Data field. The value and 
meaning of this field varies depending on which data value has 
been selected by the Data_Select field. For more details, see 
7.5.2.3 section of PCI Express Base Specification. 


Value After Reset: 0x0 

DATA_SELECT 

Data_Select. This 4-bit field is used to select which data is to be 
reported through the Data and Data_Scale field. If the Data field 
is not implemented, this field must be hardwired to OO0Ob. 


Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


PME_ENABLE 
PME_En. 
When set, the function is permitted to generate a PME. 
When clear, the function is not permitted to generate a PME. 
If PME_Support is 1 xxxxb (PME generation from D3cold) or the 
function consumes Aux power and Aux power is available this bit 
is RWS and the bit is not modified by Conventional Reset or FLR. 
If PME_Support is 0 xxxxb, this field is not sticky (RW). 

RW 0x0 If PME_Support is 0 0000b, the controller hardwires this bit to Ob. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


7:4 |RO_|OxO reserved 


NO_SOFT_RST 

No_Soft_Reset. This bit indicates the state of the function after 

writing the PowerState field to transition the function from D3hot 

to DO. 

When set, this transition preserves internal function state. The 

function is in DOActive and no additional software intervention is 

required. 

When clear, this transition results in undefined internal function 

state. 

Regardless of this bit, functions that transition from D3hot to DO 
RW |Ox1 by Fundamental Reset will return to DOUninitialized with only PME 

context preserved if PME is supported and enabled. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: Oxi 

ee unconstrained 


2 |RO |oxo reserved 
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| Bit |Attr|ResetValue| ss SCi@eescription 


POWER_STATE 
PowerState. This 2-bit field is used both to determine the current 
power state of a function and to set the function into a new 
power state. You can write to this register; however, the read- 
back value is the actual power state, not the write value. If you 
attempt to write an unsupported, optional state to this field, the 
write operation completes normally; however, the data is 
discarded and no state change occurs. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 

1:0 |RW |0x0 Values: 
0x0 (DO): DO power state 
Ox1 (D1): D1 power state 
Ox2 (D2): D2 power state 
0x3 (D3hot): D3hot D3hot power state 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


11.4.4.5 USP_PCIE MSI Registers Summary 


|_Name | Offset size! erst | Description = 
eve eG de 


USP PCIE MSI CAP OFF Message Address Register for MSI 
OCH REG 0x000C w_ |oxo0000000 (Offset OCh) 


USP PCIE MSI CAP OFF Message Address Register for MSI 
10H REG 0x0010 w_ |oxo0000000 (Offset 10h) 

USP PCIE MSI CAP OFF Message Address Register for MSI 
14H REG 0x0014 w_ |oxoo000000 (Offset 14h) 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.4.6 USP_PCIE_MSI Detail Registers Description 

USP _ PCIE MSI CAP ID NEXT CTRL REG 

Address: Operational Base + offset (0x0000) 


| Bit_|Attr| Reset Value| 
31:27/RO_|0xoo_ reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1676 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value 
PCI_MSI_EXT_DATA_EN 
Extended Message Data Enable. 


If set, the function is enabled to provide Extended Message Data. 
If clear, the function is not enabled to provide Extended Message 
Data. 

Note: The access attributes of this field are as follows: 


Wire: 
PCI_MSI_CAP_ID_NEXT_CTRL_REG.PCI_MSI_EXT_DATA_CAP ? 
RW : RO 

Dbi: 
PCI_MSI_CAP_ID_NEXT_CTRL_REG.PCI_MSI_EXT_DATA_CAP ? 
RW : RO 

Value After Reset: 0x0 


Testable: writeAsRead 
PCI_MSI_EXT_DATA_CAP 
Extended Message Data Capable. 


If set, the function is capable of providing Extended Message 
Data. 

If clear, the function does not support providing Extended 
Message Data. 

Note: The access attributes of this field are as follows: 


Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 


Value After Reset: 0x0 
Testable: unconstrained 


PCI_PVM_SUPPORT 
Per-Vector Masking Capable. 


If set, the function supports MSI Per-Vector Masking. 

If clear, the function does not support MSI Per-Vector Masking. 
This bit must be set if the function is a PF or VF within an SR-IOV 
Device. 


Value After Reset: 0x1 
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| Bit |Attr| Reset Value, 


Po CC—“‘CSC‘éSecription 

PCI_MSI_64_BIT_ADDR_CAP 

64 bit address capable. 

If set, the function is capable of sending a 64-bit message 

address. 

If clear, the function is not capable of sending a 64-bit message 

address. 

This bit must be set if the function is a PCI Express Endpoint. 
23 Ox1 Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: Oxi 

Testable: unconstrained 


PCI_MSI_MULTIPLE_MSG_EN 

Multiple Message Enable. Software writes to this field to indicate 

the number of allocated vectors (equal to or less than the number 

of requested vectors). The number of allocated vectors is aligned 

to a power of two. If a function requests four vectors (indicated 

by a Multiple Message Capable encoding of 010b), system 

software can allocate either four, two, or one vector by writing a 

010b, 001b, or 000b to this field, respectively. When MSI is 

enabled, a function will be allocated at least 1 vector. All 

encodings other than the defined encodings are reserved. 
22:20/Rw loxo Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Values: 

0x0 (_1_VECTOR): 1 vector allocated 

Oxi (_2_VECTOR): 2 vectors allocated 

Ox2 (_4_ VECTOR): 4 vectors allocated 

0x3 (_8 VECTOR): 8 vectors allocated 

0x4 (_16_VECTOR): 16 vectors allocated 

0x5 (_32_VECTOR): 32 vectors allocated 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘C*éeScription 
PCI_MSI_MULTIPLE_MSG_CAP 
Multiple Message Capable. System software reads this field to 
determine the number of requested vectors. The number of 
requested vectors must be aligned to a power of two (if a 
function requires three vectors, it requests four by initializing this 
field to 010b). All encodings other than the defined encodings are 
reserved. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
19:17/RW |0x5 Note: This register field is sticky. 
Values: 
0x0 (_1_VECTOR): 1 vector requested 
Ox1 (_2_ VECTOR): 2 vectors requested 
Ox2 (_4_VECTOR): 4 vectors requested 
0x3 (_8 VECTOR): 8 vectors requested 
0x4 (_16_VECTOR): 16 vectors requested 
0x5 (_32_VECTOR): 32 vectors requested 
Value After Reset: 0x5 
Testable: unconstrained 


PCI_MSI_ENABLE 

MSI Enable. 

If set and the MSI-X Enable bit in the MSI-X Message Control 

register is clear, the function is permitted to use MSI to request 

service and is prohibited from using INTx interrupts. System 

configuration software sets this bit to enable MSI. A device driver 

is prohibited from writing this bit to mask a function's service 
16 RW {0x0 request. For more details on control of INTx interrupts, see 

section 7.5.1.1 of PCI Express Base Specification. 

If clear, the function is prohibited from using MSI to request 

service. 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CCCCC*é@eScription 
PCI_MSI_CAP_NEXT_OFFSET 
Next Capability Pointer. This field contains the offset to the next 
PCI Capability structure or 00h if no other items exist in the 
linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
So AE OX70 Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x70 
Testable: unconstrained 


PCI_MSI_CAP_ID 
Capability ID. Indicates the MSI Capability structure. This field 
7:0 0x05 returns a Capability ID of 05h indicating that this is an MSI 
: xs Capability structure. 
Value After Reset: 0x5 


USP PCIE MSI CAP OFF O4H REG 
Address: Operational Base + offset (0x0004 


| Bit |Attr|/ResetValue| Ci escription 


PCI_MSI_CAP_OFF_04H 
Message Address - System-specified message address. If the 
Message Enable bit (bit 16 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG register) is set, the contents 
of this field specify the DWORD-aligned address (Address[31:02]) 
for the MSI t tion. A 1: tt ? 

31:2 Irw loxooo00000 or the MSI transaction. Address[1:0] are set to O0Ob 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
reserved 


1:0 |RO 0x0 __—[reserved 


USP _ PCIE MSI CAP OFF O8H REG 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CCC‘éD@Scription 
PCI_MSI_CAP_OFF_OAH 
For a function that supports a 32-bit message address, this field 
contains Extended Message Data (System-specified message 
data). For the MSI Capability structures without per-vector 
masking, it must be implemented if the Extended Message Data 
Capable bit is set; otherwise, it is outside the MSI Capability 
structure and undefined. For the MSI Capability structures with 
Per-vector Masking, it must be implemented if the Extended 
Message Data Capable bit is set; otherwise, it is RsvdP. If the 
Extended Message Data Enable bit (bit 26 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG) is set, the DWORD Memory 
Write transaction uses Extended Message Data for the upper 16 
bits; otherwise, it uses 0000h for the upper 16 bits. 

31:16}RW |0x0000 
For a function that supports a 64-bit message address, it contains 
upper 16 bits of the Message Upper Address. 
Note: The access attributes of this field are as follows: 
Wire: PCI_MSI_64_BIT_ADDR_CAP || 
“DEFAULT_EXT_MSI_DATA_CAPABLE ? R/W:R 
Dbi: PCI_MSI_64_BIT_ADDR_CAP || 
*DEFAULT_EXT_MSI_DATA_CAPABLE ? R/W:R 
Value After Reset: 0x0 
Testable: writeAsRead 


PCI_MSI_CAP_OFF_08H 
For a function that supports a 32-bit message address, this field 
contains Message Data (System-specified message data). If the 
Message Enable bit (bit 16 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG) is set, the function sends a 
DWORD Memory Write transaction using Message Data for the 
lower 16 bits. All 4 Byte Enables are set. The Multiple Message 
Enable field (bits 22:20 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG) defines the number of low 
order message data bits the function is permitted to modify to 
generate its system software allocated vectors. For example, a 
Multiple Message Enable encoding of 010b indicates the function 
has been allocated four vectors and is permitted to modify 

15:0 jRW |0x0000 message data bits 1 and 0 (a function modifies the lower 
message data bits to generate the allocated number of vectors). 
If the Multiple Message Enable field is O00b, the Function is not 
permitted to modify the message data. 
For a function that supports a 64-bit message address, it contains 
lower 16 bits of the Message Upper Address. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP_PCIE MSI CAP OFF OCH REG 
Address: Operational Base + offset (Ox000C) 
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| Bit |Attr| Reset Value, 


Po CC—“‘CCC‘*éeSecription 
PCI_MSI_CAP_OFF_OEH 
For a function that supports a 32-bit message address, this field 
contains the upper Mask Bits when the Per Vector Masking 
Capable bit 
(PCI_MSI_CAP_ID_NEXT_CTRL_REG.PCI_PVM_SUPPORT) is set. 
For a function that supports a 64-bit message address, this field 
contains Message Data (System-specified message data). 

Shete RM Ox0000 Note: The access attributes of this field are as follows: 
Wire: (IMSI_64_EN && MSI_PVM_EN_VALUE) ? RW: MSI_64_EN 
&& DEFAULT_EXT_MSI_DATA_CAPABLE ? RW : RO 
Dbi: (!MSI_64_EN && MSI_PVM_EN_VALUE) ? RW: MSI_64_EN 
&& DEFAULT_EXT_MSI_DATA_CAPABLE ? RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 


PCI_MSI_CAP_OFF_OCH 
For a function that supports a 32-bit message address, this field 
contains the lower Mask Bits when the Per Vector Masking 
Capable bit 
(PCI_MSI_CAP_ID_NEXT_CTRL_REG.PCI_PVM_SUPPORT) is set. 
For a function that supports a 64-bit message address, this field 
contains Message Data (System-specified message data). If the 
Message Enable bit (bit 16 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG) is set, the function sends a 
DWORD Memory Write transaction using Message Data for the 
lower 16 bits. All 4 Byte Enables are set. The Multiple Message 
Enable field (bits 22:20 of the 
PCI_MSI_CAP_ID_NEXT_CTRL_REG) defines the number of low 
order message data bits the function is permitted to modify to 
15:0 |RW |0x0000 generate its system software allocated vectors. For example, a 
Multiple Message Enable encoding of 010b indicates the function 
has been allocated four vectors and is permitted to modify 
message data bits 1 and 0 (a function modifies the lower 
message data bits to generate the allocated number of vectors). 
If the Multiple Message Enable field is O00b, the Function is not 
permitted to modify the message data. 
Note: The access attributes of this field are as follows: 
Wire: PCI_MSI_64_BIT_ADDR_CAP || MSI_PVM_EN ? R/W:R 
Dbi: PCI_MSI_64_BIT_ADDR_CAP || MSI_PVM_EN ? R/W:R 
Value After Reset: 0x0 
Testable: writeAsRead 


USP _ PCIE MSI CAP OFF 10H REG 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:1 [RO_|Oxo0000000 [reserved sd 
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| Bit |Attr| Reset Value, 


Po C—“‘C‘#éD @Scription 

PCI_MSI_CAP_OFF_10H 

Used for MSI when the Per Vector Masking Capable bit 

(PCI_MSI_CAP_ID_NEXT_CTRL_REG.PCI_PVM_SUPPORT) is set. 

For 32-bit contains Pending Bits. For 64-bit, contains Mask Bits. 
rw loxo Note: The access attributes of this field are as follows: 

Wire: PCI_MSI_64_BIT_ADDR_CAP && MSI_PVM_EN ? R/W:R 

Dbi: PCI_MSI_64_BIT_ADDR_CAP && MSI_PVM_EN ?R/W:R 

Value After Reset: 0x0 

Testable: writeAsRead 


USP _ PCIE MSI CAP OFF 14H REG 
Address: Operational Base + offset (0x0014) 


| Bit [Attr| Reset Value Description 
131:1 |RO |0x00000000 |reserved 


PCI_MSI_CAP_OFF_14H 

Pending Bits. For each pending bit that is set, the function has a 
pending associated message. 

Value After Reset: 0x0 


11.4.4.7 a ae PCIE CAP Registers Summary 


Reset 
= 
Pee PCIE CAP ID PCIE 
NEXT CAP PTR PCIE CA |0x0000 BxtO02BO1G ee ees «apni IP Next 
P_REG Pointer aaa 
ee PCIE CAP DEVICE 
ee REG oxoo04 | 0004 peo Device Device Capabilities Register Register 
pelea eS Device Control and Status 
a DEVICE STATU /Ox0008 0x00002010 " 

ae 
USP PCIE CAP UK CAP PCIE CAP LINK SAPloxo00c | 
ee REG oxo00c 0O00C rps Link Link Capabilities Register Register 
USP PCIE CAP LINK CO 
= LINK STATUS RE |0x0010 0x10000000 |Link Control and Status Register 


Use RCE CAP SIGE CR PCIE CAP SLOT A loxoo14 | Slot Capabilities Register. Exists 
Foe eee REG oxoo14 | o0T —— Only in RC Mode 

USP PCIE CAP SLOT CO Slot Control and Status Register. 
NTROL Stor STATUS. |O*0O1® poems Exists Only in RC Mode 

USP PCIE CAP ROOT CO 

NTROL ROOT CAPABILITI|0x001C exoouieoda. |RCOR onto: and Capabilities 

ES REG Register. Exists Only in RC Mode 
USP PCIE CAP ROOT ST Root Status Register. Exists Only 
ATUS REG 0x0020 = aan Siero agg Mode 


a PCIE CAP DEVICE 
a REG oxo024 jw. Joxoo7cos30 | Device Device Capabilities 2 Register 2 Register 


USP PCIE CAP DEVICE Device Control 2 and Status 2 
CONTROL2 DEVICE STAT |0x0028 0x00000000 
US2_REG Register 
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Reset 
Pe RESECA e bees ioe 
USP PCIE CAP LINK CAP <APloxo02c¢ | 
ABILITIES2_ REG oxoo2c w_ Joxoooo000e | Link Link Capabilities 2 Register 2 Register 


USP PCIE CAP LINK CO 
NTROL2 LINK STATUS2_ |0x0030 0x00010003 [LINK Control 2 and Status 2 
REG Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.8 USP_PCIE_CAP Detail Registers Description 
USP PCIE CAP ID PCIE NEXT CAP PTR PCIE CAP REG 
Address: Operational Base + offset (0x0000) 

| Bit [Attr| Reset Value | Description 
31:30|RO_ |OxO reserved 


reserved... =. = Se 
PCIE_INT_MSG_ NUM 
PCIE Interrupt Message Number. Interrupt Message Number. This 
field indicates which MSI/MSI-X vector is used for the interrupt 
message generated in association with any of the status bits of 
this Capability structure. 
For MSI, the value in this field indicates the offset between the 
base Message Data and the interrupt message that is generated. 
Hardware is required to update this field so that it is correct if the 
number of MSI Messages assigned to the Function changes when 
software writes to the Multiple Message Enable field in the MSI 
Message Control register. 
For MSI-X, the value in this field indicates which MSI-X Table 
entry is used to generate the interrupt message. The entry must 
be one of the first 32 entries even if the Function implements 
more than 32 entries. For a given MSI-X implementation, the 
entry must remain constant. 

29:25|RW |0x08 
If both MSI and MSI-X are implemented, they are permitted to 
use different vectors, though software is permitted to enable only 
one mechanism at a time. If MSI-X is enabled, the value in this 
field must indicate the vector for MSI-X. If MSI is enabled or 
neither is enabled, the value in this field must indicate the vector 
for MSI. If software enables both MSI and MSI-X at the same 
time, the value in this field is undefined. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x8 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eescription 


PCIE_SLOT_IMP 
Slot Implemented. When set, this bit indicates that the Link 
associated with this Port is connected to a slot (as compared to 
being connected to a system-integrated device or being 
disabled). This bit is valid for Downstream Ports. This bit is 
undefined for Upstream Ports. 

24 RW 0x0 Note: The access attributes of this field are as follows: 
Wire: HWINIT 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE_DEV_PORT_TYPE 
Device/Port Type. Indicates the specific type of this PCI Express 
function. 
Note: Different functions in a Multi-Function Device can generally 
be of different types. Defined encodings for functions that 
implement a Type OOh PCI Configuration Space header are: 
Defined encodings for functions that implement a Type 01h PCI 
Configuration Space header are: All other encodings are 
Reserved. 
Note: Different Endpoint types have notably different 
requirements in Section 1.3.2 of PCI Express Base Specification 
regarding I/O resources, Extended Configuration Space, and 
other capabilities. 

23:20 0x0 Walia: 
0x0 (PCIE_EP): PCI Express Endpoint 
0x1 (PCIE_LEGACY_EP): Legacy PCI Express Endpoint 
0x4 (ROOT_PORT_PCIE_RC): Root Port of PCI Express Root 
Complex 
Ox5 (USP_PCIE_SWITCH): Upstream Port of PCI Express Switch 
0x6 (DSP_PCIE_SWITCH): Downstream Port of PCI Express 
Switch 
Value After Reset: 0x4 
Testable: untestable 
Reset Mask: 0x0 
Volatile: true 
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| Bit |Attr|ResetValue| SCi@eescription 


PCIE_CAP_REG 
Capability Version. Indicates PCI-SIG defined PCI Express 
Capability structure version number. A version of the specification 
that changes the PCI Express Capability structure in a way that is 
not otherwise identifiable (for example, through a new Capability 
field) is permitted to increment this field. All such changes to the 
PCI Express Capability structure must be software-compatible. 
Software must check for Capability Version numbers that are 
; greater than or equal to the highest number defined when the 

19:16 Ox2 software is written, as functions reporting any such Capability 
Version numbers will contain a PCI Express Capability structure 
that is compatible with that piece of software. The controller 
hardwires this field to 2h for functions compliant to PCI Express 
Base Specification, Revision 4.0, Version 1.0. 
Note: This register field is sticky. 
Value After Reset: 0x2 


PCIE_CAP_NEXT_PTR 
Next Capability Pointer. This field contains the offset to the next 
PCI Capability structure or OOh if no other items exist in the 
linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
BSVe | RE | OxD0 Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxb0O 
Testable: unconstrained 


PCIE_CAP_ID 
Capability ID. Indicates the PCI Express Capability structure. This 
7:0 Ox10 field must return a Capability ID of 10h indicating that this is a 
. % PCI Express Capability structure. 
Value After Reset: 0x10 


USP _ PCIE CAP DEVICE CAPABILITIES REG 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue|  —— —C‘i Scriptom = 
31:29[RO_ [Oxo si freserved 
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| Bit |Attr|ResetValue| Ci ecription 


PCIE_CAP_FLR_CAP 
Function Level Reset Capability. A value of 1b indicates the 
function supports the optional Function Level Reset mechanism 
described in section 6.6.2 of the PCI Express Base Specification. 
This bit applies to Endpoints only. For all other function types the 
controller hardwires this bit to Ob. 

28 RW |0x0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE_CAP_CAP_SLOT_PWR_LMT_SCALE 
Captured Slot Power Limit Scale. Captured Slot Power Limit Scale 
(Upstream Ports only). Specifies the scale used for the Slot Power 
Limit Value. This value is set by the Set_Slot_Power_Limit 
Message or hardwired to 00b (for more details, see section 6.9 of 
PCI Express Base Specification). 
Values: 
27:26 0x0 OxO (_1.0X): 1.0x 
Ox1 (_0.1X): 0.1x 
Ox2 (_0.01X): 0.01x 
0x3 (_0.001X): 0.001x 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
PCIE_CAP_CAP_SLOT_PWR_LMT_VALUE 
Captured Slot Power Limit Value. Captured Slot Power Limit Value 
(Upstream Ports only). In combination with the Captured Slot 
Power Limit Scale value, specifies the upper limit on power 
available to the adapter. 
Power limit (in Watts) is calculated by multiplying the value in 
this field by the value in the Captured Slot Power Limit Scale field 
except when the Captured Slot Power Limit Scale field equals O00b 
(1.0x) and the Captured Slot Power Limit Value exceeds EFh, 
then alternative encodings are used (for more details, see section 
7.5.3.9 of PCI Express Base Specification). 

25:18 0x00 
This value is set by the Set_Slot_Power_Limit Message or 
hardwired to 0Oh (for more details, see section 6.9 of PCI 
Express Base Specification). 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


17:16/RO_|OxO [reserved 


PCIE_CAP_ROLE_BASED_ERR_REPORT 
Role-Based Error Reporting. When set, this bit indicates that the 
function implements the functionality originally defined in the 
Error Reporting ECN for PCI Express Base Specification, Revision 
1.0a, and later incorporated into PCI Express Base Specification, 
Revision 1.1. This bit must be set by all functions conforming to 
the ECN, PCI Express Base Specification, Revision 1.1., or 
subsequent PCI Express Base Specification revisions. 

15 Ox1 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


114:12/RO_|OxO_ [reserved 
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| Bit |Attr| Reset Value, 


Po Céi scription 
PCIE_CAP_EP_L1_ACCPT_LATENCY 
Endpoint L1 Acceptable Latency. This field indicates the 
acceptable latency that an Endpoint can withstand due to the 
transition from L1 state to the LO state. It is essentially an 
indirect measure of the Endpoint's internal buffering. Power 
management software uses the reported L1 Acceptable Latency 
number to compare against the L1 Exit Latencies reported (see 
below) by all components comprising the data path from this 
Endpoint to the Root Complex Root Port to determine whether 
ASPM L1 entry can be used with no loss of performance. For 
functions other than Endpoints, this field is Reserved and the 
controller hardwires it to OOOb. 
Note: The access attributes of this field are as follows: 
: Wire: R (sticky) 

11:9 Ox? Dbi: if (DBI_RO_WR_EN == 1) then R/W (Sticky) else R(Sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MAX_1US): Maximum of 1 us 
Ox1 (MAX_2US): Maximum of 2 us 
Ox2 (MAX_4US): Maximum of 4 us 
0x3 (MAX_8US): Maximum of 8 us 
Ox4 (MAX_16US): Maximum of 16 us 
0x5 (MAX_32US): Maximum of 32 us 
0x6 (MAX_64US): Maximum of 64 us 
0x7 (NO_LIMIT): No limit 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
PCIE_CAP_EP_LOS_ACCPT_LATENCY 
Endpoint LOs Acceptable Latency. This field indicates the 
acceptable total latency that an Endpoint can withstand due to 
the transition from LOs state to the LO state. It is essentially an 
indirect measure of the Endpoint's internal buffering. 
Power management software uses the reported LOs Acceptable 
Latency number to compare against the LOs exit latencies 
reported by all components comprising the data path from this 
Endpoint to the Root Complex Root Port to determine whether 
ASPM LOs entry can be used with no loss of performance. For 
functions other than Endpoints, this field is Reserved and the 
controller hardwires it to OOOb. 
Note: The access attributes of this field are as follows: 

RW |0x7 Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (MAX_64NS): Maximum of 64 ns 
Ox1 (MAX_128NS): Maximum of 128 ns 
Ox2 (MAX_256NS): Maximum of 256 ns 
0x3 (MAX_512NS): Maximum of 512 ns 
Ox4 (MAX_1US): Maximum of 1 us 
Ox5 (MAX_2US): Maximum of 2 us 
0x6 (MAX_4US): Maximum of 4 us 
0x7 (NO_LIMIT): No limit 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
PCIE_CAP_EXT_TAG_SUPP 
Extended Tag Field Supported. This bit, in combination with the 
10-Bit Tag Requester Supported bit in the Device Capabilities 2 
register, indicates the maximum supported size of the Tag field as 
a Requester. This bit must be set if the 10-Bit Tag Requester 
Supported bit is set. Note: 8-bit Tag field generation must be 
enabled by the Extended Tag Field Enable bit in the Device 
Control register of the Requester Function before 8-bit Tags can 
be generated by the Requester. See Section 2.2.6.2 of PCI 
Express Base Specification for interactions with enabling the use 
of 10-Bit Tags. 

5 0x0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (_5b_TAG): 5-bit Tag field supported 
Oxi (_8b_TAG): 8-bit Tag field supported 
Value After Reset: Oxi 
Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Po CCéi scription 
PCIE_CAP_PHANTOM_FUNC_SUPPORT 
Phantom Functions Supported. This field indicates the support for 
use of unclaimed function numbers to extend the number of 
outstanding transactions allowed by logically combining 
unclaimed function numbers (called Phantom Functions) with the 
Tag identifier (see Section 2.2.6.2 of PCI Express Base 
Specification for a description of Tag Extensions). 
With every Function in an ARI Device, the Phantom Functions 
Supported field must be set to OOb. The remainder of this field 
description applies only to non-ARI Multi-Function Devices. 
This field indicates the number of most significant bits of the 
Function Number portion of Requester ID that are logically 
combined with the Tag identifier. Note: Phantom Function support 
for the function must be enabled by the Phantom Functions 
Enable field in the Device Control register before the Function is 
permitted to use the Function Number field in the Requester ID 
for Phantom Functions. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

4:3. |IRW |loxo Note: This register field is sticky. 
Values: 
0x0 (NO_PHNATOM_FUNC): No Function Number bits are used for 
Phantom Functions. Multi-Function Devices are permitted to 
implement up to 8 independent functions. 
Oxi (MAX_1_PHANTOM_PER_FUNC): The most significant bit of 
the Function number in Requester ID is used for Phantom 
Functions; a Multi-Function Device is permitted to implement 
Functions 0-3. Functions 0, 1, 2, and 3 are permitted to use 
Function Numbers 4, 5, 6, and 7 respectively as Phantom 
Functions. 
0x2 (MAX_3_PHANTOM_PER_FUNC): The two most significant 
bits of Function Number in Requester ID are used for Phantom 
Functions; a Multi-Function Device is permitted to implement 
Functions 0-1. Function 0 is permitted to use Function Numbers 
2, 4, and 6 for Phantom Functions. Function 1 is permitted to use 
Function Numbers 3, 5, and 7 as Phantom Functions. 
0x3 (SINGLE_FUNC_MAX_7_PHANTOM_FUNC): All 3 bits of 
Function Number in Requester ID used for Phantom Functions. 
The device must have a single Function 0 that is permitted to use 
all other Function Numbers as Phantom Functions. 
Value After Reset: 0x0 
Testable: unconstrained 
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Po CCC‘i scription 
PCIE_CAP_MAX_PAYLOAD_ SIZE 
Max_Payload_Size Supported. This field indicates the maximum 
payload size that the function can support for TLPs. All encodings 
other than the defined encodings are reserved. The functions of a 
Multi-Function Device are permitted to report different values for 
this field. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
2:0 |Rw Joxo Note: This register field is sticky. 
Values: 
0x0 (MAX_128B_SIZE): 128 bytes max payload size 
Ox1 (MAX_256B_SIZE): 256 bytes max payload size 
Ox2 (MAX_512B_SIZE): 512 bytes max payload size 
0x3 (MAX_1024B_SIZE): 1024 bytes max payload size 
0x4 (MAX_2048B_SIZE): 2048 bytes max payload size 
0x5 (MAX_4096B_SIZE): 4096 bytes max payload size 
Value After Reset: Oxi 
Testable: unconstrained 


USP _ PCIE CAP DEVICE CONTROL DEVICE STATUS 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:22[RO_|Oxo0O_ si reserved 


PCIE_CAP_TRANS_ PENDING 

Transactions Pending. 

Endpoints: 

When set, this bit indicates that the function has issued Non- 

Posted Requests that have not been completed. A Function 
21 0x0 reports this bit cleared only when all outstanding Non-Posted 

Requests have completed or have been terminated by the 

Completion Timeout mechanism. This bit must also be cleared 

upon the completion of an FLR. 

Root and Switch Ports: The controller hardwires this bit to Ob. 

Value After Reset: 0x0 
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PCIE_CAP_AUX_POWER_DETECTED 
AUX Power Detected. Functions that require Aux power report 
this bit as set if Aux power is detected by the function. 


This bit is derived by sampling the sys_aux_pwr_det input. 
Value After Reset: 0x1 

Testable: writeAsRead 

Reset Mask: 0x0 


Volatile: true 

PCIE_CAP_UNSUPPORTED_REQ_DETECTED 

Unsupported Request Detected. This bit indicates that the 
function received an Unsupported Request. Errors are logged in 
this register regardless of whether error reporting is enabled or 
not in the Device Control register. For a Multi-Function Device, 
each function indicates status of errors as perceived by the 
respective function. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_FATAL_ERR_DETECTED 

Fatal Error Detected. This bit indicates status of Fatal errors 
detected. Errors are logged in this register regardless of whether 
error reporting is enabled or not in the Device Control register. 
For a Multi-Function device, each function indicates status of 
errors as perceived by the respective Function. 


For Functions supporting Advanced Error Handling, errors are 
logged in this register regardless of the settings of the 
Uncorrectable Error Mask register. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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PCIE_CAP_NON_FATAL_ERR_DETECTED 

Non-Fatal Error Detected. This bit indicates status of Non-fatal 
errors detected. Errors are logged in this register regardless of 
whether error reporting is enabled or not in the Device Control 
register. For a Multi-Function device, each function indicates 
status of errors as perceived by the respective Function. 


For functions supporting Advanced Error Handling, errors are 
logged in this register regardless of the settings of the 
Uncorrectable Error Mask register. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_CORR_ERR_DETECTED 

Correctable Error Detected. This bit indicates status of correctable 
errors detected. Errors are logged in this register regardless of 
whether error reporting is enabled or not in the Device Control 
register. For a Multi-Function device, each function indicates 
status of errors as perceived by the respective function. 


For functions supporting Advanced Error Handling, errors are 
logged in this register regardless of the settings of the 
Correctable Error Mask register. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


15 |RO_|oxo_ si reserved 
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Pp Céi scription 
PCIE_CAP_MAX_READ_REQ_SIZE 
Max_Read_Request_Size. This field sets the maximum Read 
Request size for the function as a Requester. The function must 
not generate Read Requests with a size exceeding the set value. 
For functions that do not generate Read Requests larger than 128 
bytes and functions that do not generate Read Requests on their 
own behalf, the controller implements this field as Read Only 
(RO) with a value of O0Ob. 
Values: 

14:12)RW |0x2 0x0 (MAX_128B_SIZE): 128 bytes maximum Read Request size 
0x1 (MAX_256B_SIZE): 256 bytes maximum Read Request size 
0x2 (MAX_512B_SIZE): 512 bytes maximum Read Request size 
0x3 (MAX_1024B_SIZE): 1024 bytes maximum Read Request 
size 
0x4 (MAX_2048B_SIZE): 2048 bytes maximum Read Request 
size 
0x5 (MAX_4096B_SIZE): 4096 bytes maximum Read Request 
size 
0x6 (RESERVED1): RESERVED 
0x7 (RESERVED2): RESERVED 
Value After Reset: 0x 


PCIE_CAP_EN_NO_SNOOP 

Enable No Snoop. If this bit is set, the function is permitted to 

Set the No Snoop bit in the Requester Attributes of transactions it 

initiates that do not require hardware enforced cache coherency 

(see section 2.2.6.5 in PCI Express Base Specification). Note: 

Setting this bit to 1b should not cause a function to set the No 

Snoop attribute on all transactions that it initiates. Even when 

this bit is set, a function is only permitted to set the No Snoop 

attribute on a transaction when it can guarantee that the address 
cE E 0x0 of the transaction is not stored in any cache in the system. 

The controller hardwires this bit Ob if a function would never set 

the No Snoop attribute in transactions it initiates. 

Note: The access attributes of this field are as follows: 

Wire: R 

Dbi: R 

Value After Reset: 0x0 
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Po C‘éi scription 

PCIE_CAP_AUX_POWER_PM_EN 

Aux Power PM Enable. This bit is derived by sampling the 

sys_aux_pwr_det input. When set this bit, enables a function to 

draw Aux power independent of PME Aux power. Functions that 

require Aux power on legacy operating systems should continue 

to indicate PME Aux power requirements. Aux power is allocated 

as requested in the Aux_Current field of the Power Management 

Capabilities register (PMC), independent of the PME_En bit in the 

Power Management Control/Status register (PMCSR). For Multi- 

Function devices, a component is allowed to draw Aux power if at 

least one of the functions has this bit set. Note: Functions that 

consume Aux power must preserve the value of this sticky 

register when Aux power is available. In such functions, this bit is 
10 Rw loxo not modified by Conventional Reset. 

For functions that do not implement this capability, the controller 

hardwires this bit to Ob. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 
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Po C—C—“‘CC‘*é Scription 
PCIE_CAP_PHANTOM_FUNC_EN 
Phantom Functions Enable. This bit, in combination with the 10- 
Bit Tag Requester Enable bit in the Device Control 2 register, 
determines how many Tag field bits a Requester is permitted to 
use. 
When the 10-Bit Tag Requester Enable bit is clear, 
If this bit is set, it enables a function to use unclaimed functions 
as Phantom functions to extend the number of outstanding 
transaction identifiers 
If this bit is clear, the function is not allowed to use Phantom 
functions 
For more details, see section 2.2.6.2 of PCI Express Base 
Specification. 
Software should not change the value of this bit while the 
function has outstanding Non-Posted Requests; otherwise, the 
result is undefined. 

0x0 
For functions that do not implement this capability, the controller 
hardwires this bit to Ob. 
Note: The access attributes of this field are as follows: 
Wire: 
DEVICE CAPABILITIES _ REG.PCIE_CAP_PHANTOM_FUNC_SUPPO 
RT ? RW : RO 
Dbi: 
DEVICE _CAPABILITIES_ REG.PCIE_CAP_PHANTOM_FUNC_SUPPO 
RT ? RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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Po C‘éiescription 
PCIE_CAP_EXT_TAG_EN 
Extended Tag Field Enable. This bit, in combination with the 10- 
Bit Tag Requester Enable bit in the Device Control 2 register, 
determines how many Tag field bits a Requester is permitted to 
use. 
When the 10-Bit Tag Requester Enable bit is clear, 
If the Extended Tag Field Enable bit is set, the function is 
permitted to use an 8-bit Tag field as a Requester 
If the Extended Tag Field Enable bit is clear, the Function is 
restricted to a 5-bit Tag field 
See section 2.2.6.2 of PCI Express Base Specification for required 
behavior when the 10-Bit Tag Requester Enable bit is set. 
If software changes the value of the Extended Tag Field Enable bit 
while the function has outstanding Non-Posted Requests, the 

0x0 result is undefined. 
For functions that do not implement this capability, the controller 
hardwires this bit to Ob. 
Note: The access attributes of this field are as follows: 
Wire: DEVICE_CAPABILITIES_REG.PCIE_CAP_EXT_TAG_SUPP ? 
RW : RO 
Dbi: DEVICE_CAPABILITIES_REG.PCIE_CAP_EXT_TAG_SUPP ? 
RW : RO 
Value After Reset: Ox1 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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Po CC‘éi scription 
PCIE_CAP_MAX_PAYLOAD_SIZE_CS 
Max_Payload_Size. This field sets maximum TLP payload size for 
the Function. As a Receiver, the Function must handle TLPs as 
large as the set value. As a Transmitter, the Function must not 
generate TLPs exceeding the set value. Permissible values that 
can be programmed are indicated by the Max_Payload_Size 
Supported field (PCIE_CAP_MAX_PAYLOAD_SIZE) in the Device 
Capabilities (DEVICE_CAPABILITIES_REG) register (for more 
details, see section 7.5.3.3 of PCI Express Base Specification). 
This field sets the maximum Read Request size for the function as 
a Requester. The function must not generate Read Requests with 
a size exceeding the set value. For Functions that support only 
the 128-byte max payload size, the controller hardwires this field 
to OOOb. 
System software is not required to program the same value for 
this field for all the Functions of a Multi-Function device (for more 
details, see section 2.2.2 of PCI Express Base Specification). 
For ARI Devices, Max_Payload_Size is determined solely by the 

; setting in FunctionO. The settings in the other Functions always 

7:5 |RW /0x0 return whatever value software programmed for each, but 

otherwise are ignored by the component. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Values: 
0x0 (MAX_128B_SIZE): 128 bytes maximum Read Request size 
0x1 (MAX_256B_SIZE): 256 bytes maximum Read Request size 
0x2 (MAX_512B_SIZE): 512 bytes maximum Read Request size 
0x3 (MAX_1024B_SIZE): 1024 bytes maximum Read Request 
size 
0x4 (MAX_2048B_SIZE): 2048 bytes maximum Read Request 
size 
0x5 (MAX_4096B_SIZE): 4096 bytes maximum Read Request 
size 
0x6 (RESERVED1): RESERVED 
0x7 (RESERVED2): RESERVED 
Value After Reset: 0x0 
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Po C‘éi scription 
PCIE_CAP_EN_REL_ORDER 
Enable Relaxed Ordering. If this bit is set, the function is 
permitted to set the Relaxed Ordering bit in the Attributes field of 
transactions it initiates that do not require strong write ordering 
(for more details, see section 2.2.6.4 and section 2.4 of PCI 
Express Base Specification). 

ri Rw loxd For a function that never sets the Relaxed Ordering attribute in 

‘ transactions it initiates as a Requester, the controller hardwires 

this bit to Ob. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox1 


PCIE_CAP_UNSUPPORT_REQ_REP_EN 

Unsupported Request Reporting Enable. This bit, in conjunction 

with other bits, controls the signaling of Unsupported Request 

Errors by sending error Messages (for more details, see section 
3 RW |0x0 6.2.5 and section 6.2.6 of PCI Express Base Specification). For a 

Multi-Function Device, this bit controls error reporting for each 

Function from point-of-view of the respective Function. 

Value After Reset: 0x0 


PCIE_CAP_FATAL_ERR_REPORT_EN 
Fatal Error Reporting Enable. This bit, in conjunction with other 
bits, controls sending ERR_FATAL Messages (for more details, see 
section 6.2.5 and section 6.2.6 of of PCI Express Base 
Specification). For a Multi-Function device, this bit controls error 
reporting for each function from point-of-view of the respective 

2 RW |0x0 function. 
For a Root Port, the reporting of Fatal errors is internal to the 
root. No external ERR_FATAL Message is generated. 
Value After Reset: 0x0 
PCIE_CAP_NON_FATAL_ERR_REPORT_EN 
Non-Fatal Error Reporting Enable. This bit, in conjunction with 
other bits, controls sending ERR_NONFATAL Messages (for more 
details, see section 6.2.5 and Section 6.2.6 of PCI Express Base 
Specification). For a Multi-Function Device, this bit controls error 
reporting for each function from point-of-view of the respective 

1 RW |0x0 Function. 
For a Root Port, the reporting of Non-fatal errors is internal to the 
root. No external ERR_NONFATAL Message is generated. 
Value After Reset: 0x0 
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Po Céi scription 

PCIE_CAP_CORR_ERR_REPORT_EN 

Correctable Error Reporting Enable. This bit, in conjunction with 

other bits, controls sending ERR_COR Messages (for more details, 

see section 6.2.5, section 6.2.6, and section 6.2.10.2 of PCI 

Express Base Specification). For a Multi-Function device, this bit 

controls error reporting for each function from point-of-view of 
RW |0x0 the respective function. 

For a Root Port, the reporting of correctable errors is internal to 

the root. No external ERR_COR Message is generated. 

Value After Reset: 0x0 


USP_PCIE CAP _ LINK CAPABILITIES REG 
Address: Operational Base + offset Ae a 


| Bit |Attr| Reset Value, 


SERB PORT tos __CAP_PORT_NUM 
Port Number. This field indicates the PCI Express Port number for 
the given PCI Express Link. Multi-Function Devices associated 
with an Upstream Port must report the same value in this field for 
all functions. 

31:24/RW |0x00 Note: The access attributes of this field are as follows: 
Wire: HWINIT 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


23, |RO_|Oxo_ si reserved 


PCIE_CAP_ASPM_OPT_COMPLIANCE 
ASPM Optionality Compliance. This field must be set to 1b in all 
functions. Components implemented against certain earlier 
versions of this specification will have this bit set to Ob. 
Software is permitted to use the value of this bit to help 
determine whether to enable ASPM or whether to run ASPM 
compliance tests. 

22 |Rw l|oxt F 
Note: The access attributes of this field are as follows: 
Wire: HWINIT 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: Oxi 
Testable: unconstrained 
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PCIE_CAP_LINK_BW_NOT_CAP 
ASPM Optionality Compliance. This field must be set to 1b in all 
functions. Components implemented against certain earlier 
versions of this specification will have this bit set to Ob. 


Software is permitted to use the value of this bit to help 
determine whether to enable ASPM or whether to run ASPM 
compliance tests. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x1 


Testable: unconstrained 

PCIE_CAP_DLL_ACTIVE_REP_CAP 

Data Link Layer Link Active Reporting Capable. For a Downstream 
Port, the controller hardwires this bit to 1b if the component 
supports the optional capability of reporting the DL_Active state 
of the Data Link Control and Management State Machine. For a 
hot-plug capable Downstream Port (as indicated by the Hot-Plug 
Capable bit of the Slot Capabilities register) or a Downstream 
Port that supports Link speeds greater than 5.0 GT/s, the 
controller hardwires this bit to 1b. 


For Upstream Ports and components that do not support this 
optional capability, the controller hardwires this bit to Ob. 


Value After Reset: Oxi 
PCIE_CAP_SURPRISE_DOWN_ERR_REP_CAP 

Surprise Down Error Reporting Capable. For a Downstream Port, 
this bit must be set if the component supports the optional 
capability of detecting and reporting a Surprise Down error 
condition. 


For Upstream Ports and components that do not support this 
optional capability, the controller hardwires this bit to Ob. 


Note: The access attributes of this field are as follows: 
Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: unconstrained 
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Po C‘éi scription 
PCIE_CAP_CLOCK_POWER_MAN 

Clock Power Management. For Upstream Ports, a value of 1b in 
this bit indicates that the component tolerates the removal of any 
reference clock(s) via the "clock request" (CLKREQ#) mechanism 
when the Link is in the L1 and L2/L3 Clock Power Management. 
For Upstream Ports, a value of 1b in this bit indicates that the 
component tolerates the removal of any reference clock(s) via the 
"clock request" (CLKREQ#) mechanism when the Link is in the L1 
and L2/L3 Ready Link states. A value of Ob indicates the 
component does not have this capability and that reference 
clock(s) must not be removed in these Link states. 

Li PM Substates defines other semantics for the CLKREQ# signal, 
which are managed independently of Clock Power Management. 
This Capability is applicable only in form factors that support 
"clock request" (CLKREQ#) capability. 

18 0x0 For a Multi-Function device associated with an Upstream Port, 
each Function indicates its capability independently. Power 
Management configuration software must only permit reference 
clock removal if all functions of the Multi-Function device indicate 
a 1b in this bit. For ARI Devices, all Functions must indicate the 
same value in this bit. 

For Downstream Ports, the controller hardwires this bit to Ob. 
Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: unconstrained 
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| Bit |Attr| Reset Value, 


Po C‘i scription 

PCIE_CAP_L1_EXIT_LATENCY 

L1 Exit Latency. This field indicates the L1 exit latency for the 

given PCI Express Link. The value reported indicates the length of 

time this Port requires to complete transition from ASPM L1 to LO. 

If ASPM L1 is not supported, the value is undefined. 

Note: Exit latencies may be influenced by PCI Express reference 

clock configuration depending upon whether a component uses a 

common or separate reference clock. 

Multi-Function Devices associated with an Upstream Port must 

report the same value in this field for all functions. 

There are two each of these register fields, this one and a shadow 

one at the same address. The Common Clock bit 

(PCIE_CAP_COMMON_CLK_CONFIG) of the Link Control Register 

(LINK_CONTROL_LINK_STATUS_REG) determines which one is 

used by the controller and which one is accessed by a read 

request. Common Clock operation is supported (possible) in the 

controller when one or more of the following expressions is true: 

CX_NFTS !=CX_COMM_NFTS 

DEFAULT_LOS_EXIT_LATENCY !=DEFAULT_COMM_LOS_EXIT_LAT 

ENCY 

DEFAULT_L1i_EXIT_LATENCY !=DEFAULT_COMM_L1_EXIT_LATEN 
17:15|RW |0x4 CY 

Common Clock operation is enabled in the controller when you 

set the Common Clock bit (PCIE_CAP_COMMON_CLK_CONFIG) of 

the Link Control Register (LINK_CONTROL_LINK_STATUS_REG). 

The assertion of CS2 (that is, assert the dbi_cs2 input, or the CS2 

address bit for the AXI bridge) is required to write to the shadow 

field at this location. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Values: 

0x0 (LESS_THAN_1US): Less than 1us 

Oxi (_1US_TO_2US): 1 us to less than 2 us 

Ox2 (_2US_TO_4US): 2 us to less than 4 us 

0x3 (_4US_TO_8US): 4 us to less than 8 us 

0x4 (_8US_TO_16US): 8 us to less than 16 us 

0x5 (_16US_TO_32US): 16 us to less than 32 us 

0x6 (_32US_TO_64US): 32 us to 64 us 

0x7 (GREATER_THAN_64US): More than 64 us 

Value After Reset: 0x4 

Testable: writeAsRead 

Volatile: true 
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Po CC—C—“‘CC(*é@DeeScription 
PCIE_CAP_LOS_EXIT_LATENCY 
LOs Exit Latency. This field indicates the LOs exit latency for the 
given PCI Express Link. The value reported indicates the length of 
time this Port requires to complete transition from LOs to LO. If 
LOs is not supported, the value is undefined; however, see the 
Implementation Note "Potential Issues With Legacy Software 
When LOs is Not Supported" in section 5.4.1.1 of PCI Express 
Base Specification for the recommended value. 
Note: Exit latencies may be influenced by PCI Express reference 
clock configuration depending upon whether a component uses a 
common or separate reference clock. 
Multi-Function Devices associated with an Upstream Port must 
report the same value in this field for all functions. 
There are two each of these register fields, this one and a shadow 
one at the same address. The Common Clock bit 
(PCIE_CAP_COMMON_CLK_CONFIG) of the Link Control Register 
(LINK_CONTROL_LINK_STATUS_REG) determines which one is 
used by the controller and which one is accessed by a read 
request. Common Clock operation is supported (possible) in the 
controller when one or more of the following expressions is true: 
CX_NFTS !=CX_COMM_NFTS 
DEFAULT_LOS_EXIT_LATENCY !=DEFAULT_COMM_LOS_EXIT_LAT 
‘ ENCY 

fee RW Ke DEFAULT_L1_EXIT_LATENCY !=DEFAULT_COMM_L1_EXIT_LATEN 
CY 
Common Clock operation is enabled in the controller when you 
set the Common Clock bit (PCIE_CAP_COMMON_CLK_CONFIG) of 
the Link Control Register (LINK_CONTROL_LINK_STATUS_REG). 
The assertion of CS2 (that is, assert the dbi_cs2 input, or the CS2 
address bit for the AXI bridge) is required to write to the shadow 
field at this location. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (LESS_THAN_64NS): Less than 64 ns 
Ox1 (_64NS_TO_128NS): 64 ns to less than 128 ns 
0x2 (_128NS_TO_256NS): 128 ns to less than 256 ns 
0x3 (_256NS_TO_512NS): 256 ns to less than 512 ns 
0x4 (_512NS_TO_1US): 512 ns to less than 1 us 
0x5 (_1US_TO_2US): 1 us to less than 2 us 
Ox6 (_2US_TO_4US): 2 us to 4 us 
0x7 (GREATER_THAN_4US): More than 4 us 
Value After Reset: 0x6 
Testable: writeAsRead 
Volatile: true 
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Po CC—“‘CSCCC*éieSecription 
PCIE_CAP_ACTIVE_STATE_LINK_PM_SUPPORT 
Active State Power Management (ASPM) Support. This field 
indicates the level of ASPM supported on the given PCI Express 
Link. For more details on ASPM support requirements, see section 
5.4.1 of PCI Express Base Specification. Multi-Function devices 
associated with an Upstream Port must report the same value in 
this field for all functions. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

11:10;/RW |0x3 Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (NO_ASPM_SUP): No ASPM Support 
Ox1 (LOS_SUP): LOs Supported 
Ox2 (L1_SUP): Li Supported 
0x3 (LOS_L1_SUP): LOs and L1 Supported 
Value After Reset: 0x2 
Testable: unconstrained 
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Po C—C—“‘CCC*éiDeSecription 
PCIE_CAP_MAX_LINK_WIDTH 
Maximum Link Width. This field indicates the maximum Link 
width (XN - corresponding to N Lanes) implemented by the 
component. This value is permitted to exceed the number of 
Lanes routed to the slot (Downstream Port), adapter connector 
(Upstream Port), or in the case of component-to-component 
connections, the actual wired connection width. All encodings 
other than the defined encodings are reserved. Multi-Function 
devices associated with an Upstream Port must report the same 
value in this field for all functions. 
In M-PCle mode, the reset and dynamic values of this field are 
calculated by the controller. 
Note: The access attributes of this field are as follows: 

pe ENN OXOS Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
Oxi (X1): x1 
Ox2 (X2): x2 
Ox4 (X4): x4 
Ox8 (X8): x8 
Oxc (X12): x12 
0x10 (X16): x16 
0x20 (X32): x32 
Value After Reset: 0x4 
Testable: unconstrained 
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Po C—C—“‘C‘#éD @Secription 
PCIE_CAP_MAX_LINK_SPEED 
Max Link Speed. This field indicates the maximum Link speed of 
the associated Port. The encoded value specifies a bit location in 
the Supported Link Speeds Vector (in the Link Capabilities 2 
register) that corresponds to the maximum Link speed. All 
encodings other than the defined encodings are reserved. 
Multi-Function Devices associated with an Upstream Port must 
report the same value in this field for all functions. 
In M-PCle mode, the reset and dynamic values of this field are 
calculated by the controller. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 

3:0 |RW |0x3 
Values: 
Oxi (SUP_LINK_SPEED_FIELD_BIT_0): Supported Link Speeds 
Vector field bit 0 
Ox2 (SUP_LINK_SPEED_FIELD_BIT_1): Supported Link Speeds 
Vector field bit 1 
0x3 (SUP_LINK_SPEED_FIELD_BIT_2): Supported Link Speeds 
Vector field bit 2 
0x4 (SUP_LINK_SPEED_FIELD_BIT_3): Supported Link Speeds 
Vector field bit 3 
0x5 (SUP_LINK_SPEED_FIELD_BIT_4): Supported Link Speeds 
Vector field bit 4 
0x6 (SUP_LINK_SPEED_FIELD_BIT_5): Supported Link Speeds 
Vector field bit 5 
0x7 (SUP_LINK_SPEED_FIELD_BIT_6): Supported Link Speeds 
Vector field bit 6 
Value After Reset: 0x3 
Testable: unconstrained 


USP PCIE CAP LINK CONTROL LINK STATUS REG 
Address: Operational Base + offset (0x0010) 
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Po CC(‘éi scription 

PCIE_CAP_LINK_AUTO_BW_STATUS 

Link Autonomous Bandwidth Status. This bit is set by hardware to 

indicate that hardware has autonomously changed Link speed or 

width, without the Port transitioning through DL_Down status, for 

reasons other than to attempt to correct unreliable Link 

operation. 

This bit must be set if the Physical Layer reports a speed or width 

change was initiated by the Downstream component that was 

indicated as an autonomous change. 

The write value is gated with the PCIE_CAP_LINK_BW_NOT_CAP 
31 ee 0x0 field in LINK_CAPABILITIES_ REG. 

This bit is not applicable and is Reserved for Endpoints, PCI 

Express-to-PCI/PCI-X bridges, and Upstream Ports of Switches. 

For functions that do not implement the Link Bandwidth 

Notification Capability, the controller hardwires this bit to Ob. 

Note: The access attributes of this field are as follows: 

Wire: RSVDP 

Dbi: R 

Value After Reset: 0x0 
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PCIE_CAP_LINK_BW_MAN_STATUS 

Link Bandwidth Management Status. This bit is set by hardware 
to indicate that either of the following has occurred without the 
Port transitioning through DL_Down status: 


A Link retraining has completed following a write of 1b to the 
Retrain Link bit. 

Note: This bit is set following any write of 1b to the Retrain Link 
bit, including when the Link is in the process of retraining for 
some other reason. 


Hardware has changed Link speed or width to attempt to correct 
unreliable Link operation, either through an LTSSM timeout or a 
higher level process. 

This bit must be set if the Physical Layer reports a speed or width 
change was initiated by the Downstream component that was not 
indicated as an autonomous change. This bit is not applicable and 
is Reserved for Endpoints, PCI Express-to-PCI/PCI-X bridges, and 
Upstream Ports of Switches. 


For functions that do not implement the Link Bandwidth 
Notification Capability, the controller hardwires this bit to Ob. The 
default value of this bit is Ob. 


The write value is gated with the PCIE_CAP_LINK_BW_NOT_CAP 
field in LINK_CAPABILITIES_REG. 


Note: The access attributes of this field are as follows: 


Wire: RSVDP 

Dbi: R 

Value After Reset: 0x0 

PCIE_CAP_DLL_ACTIVE 

Data Link Layer Link Active. This bit indicates the status of the 
Data Link Control and Management State Machine. It returns a 1b 
to indicate the DL_Active state, Ob otherwise. 


This bit must be implemented if the Data Link Layer Link Active 
Reporting Capable bit is 1b. Otherwise, the controller hardwires it 
to Ob. 

Value After Reset: 0x0 


Testable: writeAsRead 


Reset Mask: 0x0 


Volatile: true 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1711 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


PCIE_CAP_SLOT_CLK_CONFIG 

Slot Clock Configuration. This bit indicates that the component 
uses the same physical reference clock that the platform provides 
on the connector. If the device uses an independent clock 
irrespective of the presence of a reference clock on the connector, 
this bit must be clear. 


For a Multi-Function Device, each Function must report the same 
value for this bit. 


Note: The access attributes of this field are as follows: 


Wire: HWINIT 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x1 


Testable: unconstrained 

PCIE_CAP_LINK_TRAINING 

Link Training. This read-only bit indicates that the Physical Layer 
LTSSM is in the Configuration or Recovery state, or that 1b was 
written to the Retrain Link bit but Link training has not yet begun. 
Hardware clears this bit when the LTSSM exits the 
Configuration/Recovery state. 


This bit is not applicable and Reserved for Endpoints, PCI Express 
to PCI/PCI-X bridges, and Upstream Ports of Switches, and the 
controller hardwires it to Ob. 

Note: The access attributes of this field are as follows: 

Wire: RSVDP 

Dbi: R 

Value After Reset: 0x0 

Testable: writeAsRead 


Reset Mask: 0x0 


Volatile: true 


26 |RO [Oxo reserved 
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Pp oCC‘éi scription 
PCIE_CAP_NEGO_LINK_WIDTH 
Negotiated Link Width. This field indicates the negotiated width of 
the given PCI Express Link. All encodings other than the defined 
encodings are reserved. The value in this field is undefined when 
the Link is not up. 
Values: 
Oxi (X1): x1 
Ox2 (X2): x2 
; Ox4 (X4): x4 
Oxc (X12): x12 
0x10 (X16): x16 
0x20 (X32): x32 
Value After Reset: Ox1 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


PCIE_CAP_LINK_SPEED 
Current Link Speed. This field indicates the negotiated Link speed 
of the given PCI Express Link. The encoded value specifies a bit 
location in the Supported Link Speeds Vector (in the Link 
Capabilities 2 register) that corresponds to the current Link 
speed. All encodings other than the defined encodings are 
reserved. The value in this field is undefined when the Link is not 
up. 
Values: 
Oxi (SUP_LINK_SPEED_FIELD_BIT_0): Supported Link Speeds 
Vector field bit 0 
Ox2 (SUP_LINK_SPEED_FIELD_BIT_1): Supported Link Speeds 
Vector field bit 1 
: 0x3 (SUP_LINK_SPEED_FIELD_BIT_2): Supported Link Speeds 

19:16 0x0 Vector field bit 2 
0x4 (SUP_LINK_SPEED_FIELD_BIT_3): Supported Link Speeds 
Vector field bit 3 
Ox5 (SUP_LINK_SPEED_FIELD_BIT_4): Supported Link Speeds 
Vector field bit 4 
0x6 (SUP_LINK_SPEED_FIELD_BIT_5): Supported Link Speeds 
Vector field bit 5 
Ox7 (SUP_LINK_SPEED_FIELD_BIT_6): Supported Link Speeds 
Vector field bit 6 
Value After Reset: Oxi 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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Po Céiescription 
PCIE_CAP_DRS_SIGNALING_CONTROL 
DRS Signaling Control. Indicates the mechanism used to report 
reception of a DRS message. Must be implemented for 
Downstream Ports with the DRS Supported bit Set in the Link 
Capabilities 2 Register. Encodings are: 
If DRS Supported is set, receiving a DRS Message will set DRS 
Message Received in the Link Status 2 Register but will otherwise 
have no effect 
If the DRS Message Received bit in the Link Status 2 Register 
transitions from 0 to 1, and either MSI or MSI-X is enabled, an 
MSI or MSI-X interrupt is generated using the vector in Interrupt 
Message Number (section 7.5.3.2) 
If the DRS Message Received bit in the Link Status 2 Register 
transitions from O to 1, the Port must send an FRS Message 
Upstream with the FRS Reason field set to DRS Message 
Received. 

15:14)/RW |0x0 Behavior is undefined if this field is set to 10b and the FRS 
Supported bit in the Device Capabilities 2 Register is Clear. 
Behavior is undefined if this field is set to 11b. For Downstream 
Ports with the DRS Supported bit clear in the Link Capabilities 2 
register, the controller hardwires this field to OOb. This field is 
Reserved for Upstream Ports. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: LINK_CAPABILITIES2_REG.DRS_ SUPPORTED ? RW : RO 
Values: 
0x0 (DRS_NOT_REPORTED): DRS not Reported 
Oxi (DRS_INTRRUPT_EN): DRS Interrupt Enabled 
0x2 (FRS_EN): DRS to FRS Signaling Enabled 
Value After Reset: 0x0 
Testable: writeAsRead 


13:12]RO_ |0x0___—_—reserved 
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Po Ceescription 
PCIE_CAP_LINK_AUTO_BW_INT_EN 
Link Autonomous Bandwidth Management Interrupt Enable. When 
set, this bit enables the generation of an interrupt to indicate that 
the Link Autonomous Bandwidth Status bit has been set. The 
write value is gated with the PCIE_CAP_LINK_BW_NOT_CAP field 
in LINK_CAPABILITIES_REG. 
This bit is not applicable and is Reserved for Endpoints, PCI 
Express-to-PCI/PCI-X bridges, and Upstream Ports of Switches. 
For functions that do not implement the Link Bandwidth 
Notification Capability, the controller hardwires this bit to Ob. 

1 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: LINK_CAPABILITIES_REG.PCIE_CAP_LINK_BW_NOT_CAP ? 
RW : RO 
Dbi: LINK_CAPABILITIES_REG.PCIE_CAP_LINK_BW_NOT_CAP ? 
RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


PCIE_CAP_LINK_BW_MAN_INT_EN 
Link Bandwidth Management Interrupt Enable. When set, this bit 
enables the generation of an interrupt to indicate that the Link 
Bandwidth Management Status bit has been set. The write value 
is gated with the PCIE_CAP_LINK_BW_NOT_CAP field in 
LINK_CAPABILITIES_REG. 
This bit is not applicable and is Reserved for Endpoints, PCI 
Express-to-PCI/PCI-X bridges, and Upstream Ports of Switches. 
For functions that do not implement the Link Bandwidth 
Notification Capability, the controller hardwires this bit to Ob. 

10 RW 1x0 Note: The access attributes of this field are as follows: 
Wire: LINK_CAPABILITIES_REG.PCIE_CAP_LINK_BW_NOT_CAP ? 
RW : RO 
Dbi: LINK_CAPABILITIES_REG.PCIE_CAP_LINK_BW_NOT_CAP ? 
RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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Po Céi scription 

PCIE_CAP_HW_AUTO_WIDTH_DISABLE 

Hardware Autonomous Width Disable. When set, this bit disables 

hardware from changing the Link width for reasons other than 

attempting to correct unreliable Link operation by reducing Link 

width. 

For a Multi-Function Device associated with an Upstream Port, the 

bit in Function 0 is of type RW, and only Function 0 controls the 

component's Link behavior. In all other Functions of that device, 
RW /0x0O this bit is of type RsvdP. 

For components that do not implement the ability autonomously 

to change Link width, the ciontroller hardwires this bit to Ob. 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
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Po Céi scription 
PCIE_CAP_EN_CLK_POWER_MAN 
Enable Clock Power Management. Applicable only for Upstream 
Ports and with form factors that support a "Clock Request" 
(CLKREQ#) mechanism, this bit operates as follows: For a non- 
ARI Multi-Function Device, power-management-configuration 
software must only Set this bit if all Functions of the Multi- 
Function Device indicate a 1b in the Clock Power Management bit 
of the Link Capabilities register. The component is permitted to 
use the CLKREQ# signal to power manage Link clock only if this 
bit is Set for all Functions. 
For ARI Devices, Clock Power Management is enabled solely by 
the setting in Function 0. The settings in the other Functions 
always return whatever value software programmed for each, but 
otherwise are ignored by the component. The CLKREQ# signal 
may also be controlled via the L1 PM Substates mechanism. Such 
control is not affected by the setting of this bit. 
For Downstream Ports and components that do not support Clock 
Power Management (as indicated by a Ob value in the Clock 
Power Management bit of the Link Capabilities register), the 
controller hardwires this bit to Ob. 
The write value is gated with the PCIE_CAP_CLOCK_POWER_MAN 
field in LINK_CAPABILITIES_REG. 

RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: 
LINK_CAPABILITIES_REG.PCIE_CAP_CLOCK_POWER_MAN ? 
RWS : ROS 
Dbi: LINK_CAPABILITIES_REG.PCIE_CAP_CLOCK_POWER_MAN ? 
RWS : ROS 
Note: This register field is sticky. 
Values: 
0x0 (PM_DISABLE_LOW_CLKREQ): Clock power management is 
disabled and device must hold CLKREQ# signal low. 
Oxi (CLKREQ_IN_USE): When this bit is set, the device is 
permitted to use CLKREQ# signal to power manage Link clock 
according to protocol defined in appropriate form factor 
specification. 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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Po Céi scription 
PCIE_CAP_EXTENDED_SYNCH 
Extended Synch. When set, this bit forces the transmission of 
additional Ordered Sets when exiting the LOs state (see section 
4.2.4.5 of PCI Express Base Specification) and when in the 
Recovery state (see section 4.2.6.4.1 of PCI Express Base 
Specification). This mode provides external devices (for example, 
logic analyzers) monitoring the Link time to achieve bit and 
Symbol lock before the Link enters the LO state and resumes 
communication. 

7 RW |0x0 
For Multi-Function devices if any function has this bit set, then 
the component must transmit the additional Ordered Sets when 
exiting LOs or when in Recovery. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PCIE_CAP_COMMON_CLK_CONFIG 

Common Clock Configuration. When set, this bit indicates that 

this component and the component at the opposite end of this 

Link are operating with a distributed common reference clock. 

A value of Ob indicates that this component and the component 

at the opposite end of this Link are operating with asynchronous 

reference clock. 

For non-ARI Multi-Function Devices, software must program the 

same value for this bit in all Functions. If not all Functions are 

Set, then the component must as a whole assume that its 

reference clock is not common with the Upstream component. 
RW {0x0 

For ARI Devices, Common Clock Configuration is determined 

solely by the setting in Function 0. The settings in the other 

Functions always return whatever value software programmed for 

each, but otherwise are ignored by the component. 

Components utilize this common clock configuration information 

to report the correct LOs and Li Exit Latencies. 

After changing the value in this bit in both components on a Link, 

software must trigger the Link to retrain by writing a 1b to the 

Retrain Link bit of the Downstream Port. 

Value After Reset: 0x0 
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Po C—C—“‘(CC(*éD @Scription 
PCIE_CAP_RETRAIN_LINK 

Retrain Link. A write of 1b to this bit initiates Link retraining by 
directing the Physical Layer LTSSM to the Recovery state. If the 
LTSSM is already in Recovery or Configuration, re-entering 
Recovery is permitted but not required. If the Port is in DPC when 
a write of 1b to this bit occurs, the result is undefined. Reads of 
this bit always return Ob. 

It is permitted to write 1b to this bit while simultaneously writing 
modified values to other fields in this register. If the LTSSM is not 
already in Recovery or Configuration, the resulting Link training 
must use the modified values. If the LTSSM is already in Recovery 
or Configuration, the modified values are not required to affect 
the Link training that's already in progress. 

5 RW |0x0 This bit is not applicable and is Reserved for Endpoints, PCI 
Express to PCI/PCI-X bridges, and Upstream Ports of Switches. 
This bit always returns Ob when read. 

Note: The access attributes of this field are as follows: 
Wire: see description 

Dbi: see description 

Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 
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Po Céi scription 
PCIE_CAP_LINK_DISABLE 
Link Disable. This bit disables the Link by directing the LTSSM to 
the Disabled state when set; this bit is Reserved on Endpoints, 
PCI Express to PCI/PCI-X bridges, and Upstream Ports of 
Switches. 
Writes to this bit are immediately reflected in the value read from 
the bit, regardless of actual Link state. 
After clearing this bit, software must honor timing requirements 
defined in Section 6.6.1 with respect to the first Configuration 
Read following a Conventional Reset. 
In a DSP that supports crosslink, the controller gates the write 
value with the CROSS_LINK_EN field in PORT_LINK_CTRL_OFF. 

4 RW |0x0 
Note: The access attributes of this field are as follows: 
Wire: CX_CROSSLINK_ENABLE=1 && 
PORT_LINK_CTRL_OFF.CROSS_LINK_EN=1]|]CX_CROSSLINK_ENA 
BLE=0 && dsp=1 ? RW: RO 
Dbi: CX_CROSSLINK_ENABLE=1 && 
PORT_LINK_CTRL_OFF.CROSS_LINK_EN=1]||]CX_CROSSLINK_ENA 
BLE=0 && dsp=1? RW : RO 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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PCIE_CAP_RCB 

Read Completion Boundary (RCB). 

Root Ports: Indicates the RCB value for the Root Port. Refer to 

section 2.3.1.1 of PCI Express Base Specification for the definition 

of the parameter RCB. The controller hardwires this bit for a Root 

Port and returns its RCB support capabilities. 

Endpoints and Bridges: Optionally set by configuration software 

to indicate the RCB value of the Root Port Upstream from the 

Endpoint or Bridge. Refer to Section 2.3.1.1 of PCI Express Base 

Specification for the definition of the parameter RCB is same as 

Root Port. Configuration software must only set this bit if the Root 

Port Upstream from the Endpoint or Bridge reports an RCB value 
3 RW /0xO of 128 bytes (a value of 1b in the Read Completion Boundary bit). 

For functions that do not implement this feature, the controller 

hardwires this bit to Ob. 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Values: 

Ox0 (_64B): 64 byte 

Oxi (_128B): 128 byte 

Value After Reset: 0x0 

Testable: unconstrained 

reserved 


2 |RO 0x0 [reserved 
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Po Céi scription 
PCIE_CAP_ACTIVE_STATE_LINK_PM_CONTROL 
Active State Power Management (ASPM) Control. This field 
controls the level of ASPM enabled on the given PCI Express Link. 
See section 5.4.1.3 of PCI Express Base Specification for 
requirements on when and how to enable ASPM. 
Note: "LOs Entry Enabled" enables the Transmitter to enter LOs. If 
LOs is supported, the Receiver must be capable of entering LOs 
even when the Transmitter is disabled from entering LOs (O0b or 
10b). 
ASPM Li must be enabled by software in the Upstream 
component on a Link prior to enabling ASPM L1 in the 
Downstream component on that Link. When disabling ASPM L1, 
software must disable ASPM L1 in the Downstream component on 
a Link prior to disabling ASPM L1 in the Upstream component on 
that Link. ASPM L1 must only be enabled on the Downstream 
component if both components on a Link support ASPM L1. 
For Multi-Function Devices (including ARI Devices), it is 

1:0 |rw loxo recommended that software program the same value for this field 

7 in all Functions. For non-ARI Multi-Function Devices, only 

capabilities enabled in all Functions are enabled for the 
component as a whole. 
For ARI Devices, ASPM Control is determined solely by the setting 
in FunctionO, regardless of Function O's D-state. The settings in 
the other Functions always return whatever value software 
programmed for each, but otherwise are ignored by the 
component. 
Software must not enable LOs in either direction on a given Link 
unless components on both sides of the Link each support LOs; 
otherwise, the result is undefined. 
Values: 
0x0 (DISABLED): Disabled 
0x1 (LOS_ENTRY_EN): LOs Entry Enabled 
Ox2 (L1_ENTRY_En): L1 Entry Enabled 
0x3 (LOS_L1_ENTRY_EN): LOs and L1 Entry Enabled 
Value After Reset: 0x0 


USP_PCIE CAP SLOT CAPABILITIES REG 
Address: Operational Base + offset (0x0014) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1722 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


po escription 
PCIE_CAP_PHY_SLOT_NUM 
Physical Slot Number. This field indicates the physical slot number 
attached to this Port. This field must be hardware initialized to a 
value that assigns a slot number that is unique within the chassis, 
regardless of the form factor associated with the slot. This field 
must be initialized to zero for Ports connected to devices that are 
either integrated on the system board or integrated within the 
same silicon as the Switch device or Root Port. 

31:19)RW |0x0000 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE_CAP_NO_CMD_CPL_SUPPORT 
No Command Completed Support. When set, this bit indicates 
that this slot does not generate software notification when an 
issued command is completed by the Hot-Plug Controller. This bit 
is only permitted to be set if the hot-plug capable Port is able to 
accept writes to all fields of the Slot Control register without 
delay between successive writes. 

18 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
PCIE_CAP_ELECTROMECH_INTERLOCK 
Electromechanical Interlock Present. When set, this bit indicates 
that an Electromechanical Interlock is implemented on the 
chassis for this slot. 

17 rw loxo Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
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Po C—C—“‘NCC‘*éSecription 
PCIE_CAP_SLOT_POWER_LIMIT_SCALE 
Slot Power Limit Scale. Specifies the scale used for the Slot Power 
Limit Value (for more details, see Section 6.9 of PCI Express Base 
Specification). This register must be implemented if the Slot 
Implemented bit is set. Writes to this register also cause the Port 
to send the Set_Slot_Power_Limit Message. The default value 
prior to hardware/firmware initialization is OOb. 
Note: The access attributes of this field are as follows: 

16:15|RW 

oe oe Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Values: 
Ox0O (_1.0X): 1.0x 
Oxi (_0.1X): 0.1x 
Ox2 (_0.01X): 0.01x 
0x3 (_0.001X): 0.001x 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE_CAP_SLOT_POWER_LIMIT_VALUE 

Slot Power Limit Value. In combination with the Slot Power Limit 

Scale value, specifies the upper limit on power supplied by the 

slot (for more detais, see Section 6.9 of PCI Express Base 

Specification) or by other means to the adapter. Power limit (in 

Watts) is calculated by multiplying the value in this field by the 

value in the Slot Power Limit Scale field except when the Slot 

Power Limit Scale field equals O0Ob (1.0x) and Slot Power Limit 

Value exceeds EFh, the alternative encodings defined in Values: 

are used. Value F3h to FFh are Reserved for Slot Power Limit 

values above 300 W. This register must be implemented if the 

Slot Implemented bit is set. Writes to this register also cause the 

Port to send the Set_Slot_Power_Limit Message. The default 
14:7 |IRW |oxoo value prior to hardware/firmware initialization is 0000 OOOOb. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Values: 

OxfO (_250W_LIMIT): 250 W Slot Power Limit 

Oxf1 (_275W_LIMIT): 275 W Slot Power Limit 

Oxf2 (_300W_LIMIT): 300 W Slot Power Limit 

Value After Reset: 0x0 

Testable: unconstrained 
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Po CC—“‘C‘*éDeSecription 
PCIE_CAP_HOT_PLUG_CAPABLE 
Hot-Plug Capable. When set, this bit indicates that this slot is 
capable of supporting hot-plug operations. 
Note: The access attributes of this field are as follows: 
RW |0x0 

Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
PCIE_CAP_HOT_PLUG_SURPRISE 
Hot-Plug Surprise. When set, this bit indicates that an adapter 
present in this slot might be removed from the system without 
any prior notification. This is a form factor specific capability. This 
bit is an indication to the operating system to allow for such 
removal without impacting continued software operation. 

° BME 10X0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE _CAP_POWER_INDICATOR 
Power Indicator Present. When set, this bit indicates that a Power 
Indicator is electrically controlled by the chassis for this slot. 
Note: The access attributes of this field are as follows: 
4 RW |0x0 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
PCIE_CAP_ATTENTION_INDICATOR 
Attention Indicator Present. When set, this bit indicates that an 
Attention Indicator is electrically controlled by the chassis. 
Note: The access attributes of this field are as follows: 
3 RW |0x0 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
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| tt—“‘CONWeScription Cd 
PCIE _CAP_MRL_SENSOR 
MRL Sensor Present. When set, this bit indicates that an MRL 
Sensor is implemented on the chassis for this slot. 
Note: The access attributes of this field are as follows: 
2 RW |0x0 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


PCIE _CAP_POWER_CONTROLLER 
Power Controller Present. When set, this bit indicates that a 
software programmable Power Controller is implemented for this 
slot/adapter (depending on form factor). 

1 rw loxo Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 
PCIE _CAP_ATTENTION_INDICATOR_BUTTON 
Attention Button Present. When set, this bit indicates that an 
Attention Button for this slot is electrically controlled by the 
chassis. 

rw loxo Note: The access attributes of this field are as follows: 

Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Value After Reset: 0x0 
Testable: unconstrained 


USP_PCIE CAP SLOT CONTROL SLOT STATUS 

Address: Operational Base + offset (0x0018 

| Bit |Attr[ResetValue| = s<s —“(i‘“‘;S Ci escription 
31:25[RO [0x00 ——sireserved — — —“‘“‘“‘“(CS*S*S*S*S*S*™*™C™C™C™C™C™C™C™C~*CYS 


PCIE_CAP_DLL_STATE_CHANGED 
Data Link Layer State Changed. This bit is set when the value 
reported in the Data Link Layer Link Active bit of the Link Status 
register is changed. In response to a Data Link Layer State 
Wi Changed event, software must read the Data Link Layer Link 

24 Cc 0x0 Active bit of the Link Status register to determine if the Link is 
active before initiating configuration cycles to the hot plugged 
device. 
Value After Reset: 0x0 
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PCIE_CAP_ELECTROMECH_INTERLOCK_STATUS 
Electromechanical Interlock Status. If an Electromechanical 
Interlock is implemented, this bit indicates the status of the 
Electromechanical Interlock. 


Values: 


0x0 (DISENGAGED): Electromechanical Interlock Disengaged 
0x1 (ENGAGED): Electromechanical Interlock Engaged 

Value After Reset: 0x0 

PCIE_CAP_PRESENCE_DETECT_STATE 

Presence Detect State. This bit indicates the presence of an 
adapter in the slot, reflected by the logical "OR" of the Physical 
Layer in-band presence detect mechanism and, if present, any 
out-of-band presence detect mechanism defined for the slot's 
corresponding form factor. Note that the in-band presence detect 
mechanism requires that power be applied to an adapter for its 
presence to be detected. Consequently, form factors that require 
a power controller for hot-plug must implement a physical pin 
presence detect mechanism. This bit must be implemented on all 
Downstream Ports that implement slots. For Downstream Ports 
not connected to slots (where the Slot Implemented bit of the PCI 
Express Capabilities register is Ob), the controller hardwires this 
bit to 1b. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R 
Values: 


0x0 (EMPTY_SLOT): Slot Empty 
0x1 (ADAPTER_PRESENT_IN_SLOT): Adapter Present in slot 
Value After Reset: Ox1 


Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 

PCIE_CAP_MRL_SENSOR_ STATE 

MRL Sensor State. This bit reports the status of the MRL sensor if 
implemented. Encodings are define as above. 

Values: 

0x0 (MRL_CLOSED): MRL Closed 


Oxi (MRL_OPEN): MRL Open 
Value After Reset: 0x0 
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PCIE_CAP_CMD_CPLD 

Command Completed. If Command Completed notification is 
supported (if the No Command Completed Support bit in the Slot 
Capabilities register is Ob), this bit is set when a hot-plug 
command has completed and the Hot-Plug Controller is ready to 
accept a subsequent command. The Command Completed status 
bit is set as an indication to host software that the Hot-Plug 
Controller has processed the previous command and is ready to 
receive the next command; it provides no guarantee that the 
action corresponding to the command is complete. 


If Command Completed notification is not supported, the 
controller hardwires this bit to Ob. 


Value After Reset: 0x0 
PCIE_CAP_PRESENCE_DETECTED_CHANGED 

Presence Detect Changed. This bit is set when the value reported 
in the Presence Detect State bit is changed. 


Value After Reset: 0x0 

PCIE_CAP_MRL_SENSOR_CHANGED 

MRL Sensor Changed. If an MRL sensor is implemented, this bit is 
set when a MRL Sensor state change is detected. If an MRL 
sensor is not implemented, this bit must not be set. 


Value After Reset: 0x0 

PCIE_CAP_POWER_FAULT_DETECTED 

Power Fault Detected. If a Power Controller that supports power 
fault detection is implemented, this bit issSet when the Power 
Controller detects a power fault at this slot. 


Note: Depending on hardware capability, it is possible that a 
power fault can be detected at any time, independent of the 
Power Controller Control setting or the occupancy of the slot. If 
power fault detection is not supported, this bit must not be set. 


Value After Reset: 0x0 
PCIE_CAP_ATTENTION_BUTTON_PRESSED 

Attention Button Pressed. If an Attention Button is implemented, 
this bit is set when the attention button is pressed. If an 
Attention Button is not supported, this bit must not be set. 


Value After Reset: 0x0 

PCIE_CAP_DLL_STATE_CHANGED_EN 

Data Link Layer State Changed Enable. If the Data Link Layer 
Link Active Reporting capability is 1b, this bit enables software 
notification when Data Link Layer Link Active bit is changed. 


If the Data Link Layer Link Active Reporting Capable bit is Ob, this 
bit is permitted to be read-only with a value of Ob. 


Value After Reset: 0x0 
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| t—“‘CONCOOOCCC(#wescription—s—“‘sSCiz 
PCIE _CAP_ELECTROMECH_INTERLOCK_CTRL 
Electromechanical Interlock Control. If an Electromechanical 
Interlock is implemented, a write of 1b to this bit causes the state 
of the interlock to toggle. A write of Ob to this bit has no effect. A 
read of this bit always returns a Ob. 

11 WO |0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PCIE_CAP_POWER_CONTROLLER_CTRL 

Power Controller Control. If a Power Controller is implemented, 
this bit when written sets the power state of the slot per the 
defined encodings. Reads of this bit must reflect the value from 
the latest write, even if the corresponding hot-plug command is 
not complete, unless software issues a write, if required to, 
without waiting for the previous command to complete in which 
case the read value is undefined. Note: In some cases the power 
controller may autonomously remove slot power or not respond 
to a power-up request based on a detected fault condition, 

10 RW |0x0 independent of the Power Controller Control setting. If the Power 
Controller Present bit in the Slot Capabilities register is clear, then 
writes to this bit have no effect and the read value of this bit is 
undefined. 

Values: 

0x0 (PWR_ON): Power On 
Ox1 (PWR_OFF): Power Off 
Value After Reset: 0x0 


PCIE_CAP_POWER_INDICATOR_CTRL 

Power Indicator Control. If a Power Indicator is implemented, 

writes to this field set the Power Indicator to the written state. 

Reads of this field must reflect the value from the latest write, 

even if the corresponding hot-plug command is not complete, 

unless software issues a write without waiting, if required to, for 

the previous command to complete in which case the read value 

is undefined. Note: The default value of this field must be one of 

the non-Reserved values. If the Power Indicator Present bit in the 
RW |0x3 Slot Capabilities register is Ob, this bit is permitted to be read- 

only with a value of OOb. 

Values: 

0x0 (RESERVED): Reserved 

Oxi (ON): On 

Ox2 (BLINK): Blink 

0x3 (OFF): Off 

Value After Reset: 0x3 
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Po C—C—“‘CCCC*éieSecription 
PCIE_CAP_ATTENTION_INDICATOR_CTRL 
Attention Indicator Control. If an Attention Indicator is 
implemented, writes to this field set the Attention Indicator to the 
written state. Reads of this field must reflect the value from the 
latest write, even if the corresponding hot-plug command is not 
complete, unless software issues a write without waiting, if 
required to, for the previous command to complete in which case 
the read value is undefined. Note: The default value of this field 
must be one of the non-Reserved values. If the Attention 

7:6 |IRW /0x3 Indicator Present bit in the Slot Capabilities register is Ob, this bit 
is permitted to be read-only with a value of OOb. 
Values: 
0x0 (RESERVED): Reserved 
Oxi (ON): On 
Ox2 (BLINK): Blink 
0x3 (OFF): Off 
Value After Reset: 0x3 


PCIE_CAP_HOT_PLUG_INT_EN 
Hot-Plug Interrupt Enable. When set, this bit enables generation 
of an interrupt on enabled hot-plug events. If the Hot Plug 

5 RW /|0x0O Capable bit in the Slot Capabilities register is clear, this bit is 
permitted to be read-only with a value of Ob. 
Value After Reset: 0x0 


PCIE_CAP_CMD_CPL_INT_EN 
Command Completed Interrupt Enable. If Command Completed 
notification is supported (if the No Command Completed Support 
bit in the Slot Capabilities register is Ob), when set, this bit 
enables software notification when a hot-plug command is 
completed by the Hot-Plug Controller. If Command Completed 
notification is not supported, the controller hardwires this bit 
must to Ob. 
Write value is gated with PCIE_CAP_NO_CMD_CPL_SUPPORT field 
in SLOT_CAPABILITIES_REG. 

4 RW |0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: 
SLOT_CAPABILITIES_REG.PCIE_CAP_NO_CMD_CPL_SUPPORT ? 
RO : RW 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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PCIE_CAP_PRESENCE_DETECT_CHANGE_EN 
Presence Detect Changed Enable. When set, this bit enables 
software notification on a presence detect changed event (for 
more details, see Section 6.7.3 of PCI Express Base 
Specification). If the Hot-Plug Capable bit in the Slot Capabilities 
register is Ob, this bit is permitted to be read-only with a value of 
Ob. 


Value After Reset: 0x0 

PCIE_CAP_MRL_SENSOR_CHANGED_EN 

MRL Sensor Changed Enable. When set, this bit enables software 
notification on a MRL sensor changed event (for more details, see 
Section 6.7.3 of PCI Express Base Specification). If the MRL 
Sensor Present bit in the Slot Capabilities register is Clear, this bit 
is permitted to be read-only with a value of Ob. 


Value After Reset: 0x0 

PCIE_CAP_POWER_FAULT_DETECTED_EN 

Power Fault Detected Enable. When set, this bit enables software 
notification on a power fault event (for more details, see Section 
6.7.3 of PCI Express Base Specification). If a Power Controller 
that supports power fault detection is not implemented, this bit is 
permitted to be read-only with a value of Ob. 


Value After Reset: 0x0 
PCIE_CAP_ATTENTION_BUTTON_PRESSED_EN 

Attention Button Pressed Enable. When set to 1b, this bit enables 
software notification on an attention button pressed event (for 
more details, see Section 6.7.3 of PCI Express Base 
Specification). If the Attention Button Present bit in the Slot 
Capabilities register is Ob, this bit is permitted to be read-only 
with a value of Ob. 


Value After Reset: 0x0 


USP PCIE CAP ROOT CONTROL ROOT CAPABILITIES REG 
Address: Operational Base + offset (Ox001C 


Reset Value 
PCIE_CAP_CRS_SW_VISIBILITY 
CRS Software Visibility Capable. When set, this bit indicates that 
the Root Port is capable of returning Configuration Request Retry 
Status (CRS) Completion Status to software (for more details, 
see section 2.3.1 of PCI Express Base Specification). 


Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W (Sticky) else R (Sticky) 
Note: This register field is sticky. 


Value After Reset: 0x1 


Testable: unconstrained 
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15:5 [RO |0xo00 reserved 
PCIE_CAP_CRS_SW_VISIBILITY_EN 
CRS Software Visibility Enable. When set, this bit enables the 
Root Port to return Configuration Request Retry Status (CRS) 
Completion Status to software (for more details, see section 2.3.1 
of PCI Express Base Specification). For Root Ports that do not 
implement this capability, the controller hardwires this bit to Ob. 


Note: The access attributes of this field are as follows: 


Wire: No access. 

Dbi: 

ROOT_CONTROL_ROOT_CAPABILITIES_ REG.PCIE_CAP_CRS SW 
VISIBILITY ? RW : RO 

Value After Reset: 0x0 


Testable: writeAsRead 

PCIE_CAP_PME_INT_EN 

PME Interrupt Enable. When set, this bit enables PME interrupt 
generation upon receipt of a PME Message as reflected in the PME 
Status bit (for more details, see Table 7-29 of PCI Express Base 
Specification). A PME interrupt is also generated if the PME Status 
bit is set when this bit is changed from clear to set. 


Value After Reset: 0x0 

PCIE_CAP_SYS_ERR_ON_FATAL_ERR_EN 

System Error on Fatal Error Enable. If set, this bit indicates that a 
System Error should be generated if a Fatal error (ERR_FATAL) is 
reported by any of the devices in the Hierarchy Domain 
associated with this Root Port, or by the Root Port itself. The 
mechanism for signaling a System Error to the system is system 
specific. 


Value After Reset: 0x0 
PCIE_CAP_SYS_ERR_ON_NON_FATAL_ERR_EN 

System Error on Non-Fatal Error Enable. If set, this bit indicates 
that a System Error should be generated if a Non-fatal error 
(ERR_NONFATAL) is reported by any of the devices in the 
Hierarchy Domain associated with this Root Port, or by the Root 
Port itself. The mechanism for signaling a System Error to the 
system is system specific. 


Value After Reset: 0x0 

PCIE_CAP_SYS_ERR_ON_CORR_ERR_EN 

System Error on Correctable Error Enable. If set, this bit indicates 
that a System Error should be generated if a correctable error 
(ERR_COR) is reported by any of the devices in the Hierarchy 
Domain associated with this Root Port, or by the Root Port itself. 
The mechanism for signaling a System Error to the system is 
system specific. 


Value After Reset: 0x0 


USP _ PCIE CAP ROOT STATUS REG 
Address: Operational Base + offset (0x0020) 
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31:18]RO_|0x0000 


PCIE_CAP_PME_PENDING 

PME Pending. This bit indicates that another PME is pending when 

the PME Status bit is s et. When the PME Status bit is cleared by 

software; the PME is delivered by hardware by setting the PME 
17 0x0 Status bit again and updating the PME Requester ID field 

appropriately. The PME Pending bit is cleared by hardware if no 

more PMEs are pending. 

Value After Reset: 0x0 


PCIE_CAP_PME_STATUS 
PME Status. This bit indicates that PME was asserted by the PME 
W1 Requester indicated in the PME Requester ID field. Subsequent 

16 C 0x0 PMEs are kept pending until the status register is cleared by 

software by writing a 1b. 

Value After Reset: 0x0 

PCIE_CAP_PME_REQ_ID 

PME Requester ID. This field indicates the PCI Requester ID of the 
15:0 0x0000 last PME Requester. This field is only valid when the PME Status 

bit is set. 

Value After Reset: 0x0 


USP PCIE CAP DEVICE CAPABILITIES2 REG 

Address: Operational Base + offset (0x0024) 

| Bit [Attr|ResetValue| ss ———C‘CiScription = — 
[31:24[RO_|OxOO si [reserved 


WW 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1733 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C—C—“‘“‘CC*é@DeeSecription 
PCIE_CAP2_CFG_MAX_END2END_TLP_PRFXS 
Max End-End TLP Prefixes. Indicates the maximum number of 
End-End TLP Prefixes supported by this Function. For more 
details, see Section 2.2.10.2 of PCI Express Base Specification. If 
End-End TLP Prefix Supported is clear, this field is RsvdP. 
Different Root Ports that have the End-End TLP Prefix Supported 
bit set are permitted to report different values for this field. 
For Switches where End-End TLP Prefix Supported is set, this field 
must be 00b indicating support for up to four End-End TLP 
Prefixes. 

23:22IRw lox Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
Oxi (ONE_END_END_TLP_PREFIX): 1 End-End TLP Prefix 
Ox2 (TWO_END_END_TLP_PREFIX): 2 End-End TLP Prefixes 
0x3 (THREE_END_END_TLP_PREFIX): 3 End-End TLP Prefixes 
0x0 (FOUR_END_END_TLP_PREFIX): 4 End-End TLP Prefixes 
Value After Reset: Oxi 
Testable: unconstrained 


PCIE_CAP2_CFG_END2END_TLP_PRFX_SUPPORT 
End-End TLP Prefix Supported. Indicates whether End-End TLP 
Prefix support is offered by a Function. Values are: All Ports of a 
Switch must have the same value for this bit. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
21 RW |Ox1 Note: This register field is sticky. 
Values: 
0x0 (NO_SUP): No Support 
Ox1 (SUP): Support is provided to receive TLPs containing End- 
End TLP Prefixes. 
Value After Reset: Oxi 
Testable: unconstrained 
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Po C—C—“‘“‘CC‘*é@Secription 
PCIE_CAP2_CFG_EXTND_FMT_SUPPOR 
Extended Fmt Field Supported. If set, the Function supports the 
3-bit definition of the Fmt field. If clear, the Function supports a 
2-bit definition of the Fmt field. For more details, see section 2.2 
of PCI Express Base Specification. 
Must be set for Functions that support End-End TLP Prefixes. All 
Functions in an Upstream Port must have the same value for this 
bit. Each Downstream Port of a component may have a different 
value for this bit. 

20 RW /Ox1 It is strongly recommended that Functions support the 3-bit 
definition of the Fmt field. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 
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PCIE_CAP_OBFF_SUPPORT 

OBFF Supported. This field indicates if OBFF is supported and, if 
so, what signaling mechanism is used. The value reported in this 
field must indicate support for WAKE# signaling only if: 


for a Downstream Port, driving the WAKE# signal for OBFF is 
supported and the connector or component connected 
Downstream is known to receive that same WAKE# signal 

for an Upstream Port, receiving the WAKE# signal for OBFF is 
supported and, if the component is on an add-in-card, that the 
component is connected to the WAKE# signal on theconnector. 
Root Ports, Switch Ports, and Endpoints are permitted to 
implement this capability. 


For a Multi-Function Device associated with an Upstream Port, 
each Function must report the same value for this field. 


For Bridges and Ports that do not implement this capability, the 
controller hardwires this field to OOb. 


Note: The access attributes of this field are as follows: 


Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(Sticky) else R(Sticky) 
Note: This register field is sticky. 


Values: 


0x0 (NOT_SUP): OBFF Not Supported 

Ox1 (SUP_USING_MSG): OBFF supported using Message 
signaling only 

0x2 (SUP_USING_WAKE): OBFF supported using WAKE# 
signaling only 

0x3 (SUP_USING_MSG_AND_WAKE): OBFF supported using 
WAKE# and Message signaling 

Value After Reset: 0x3 


Testable: unconstrained 

PCIE_CAP2_10_BIT_TAG_ REQ SUPPORT 

10-Bit Tag Requester Supported. If this bit is set, the Function 
supports 10-Bit Tag Requester capability; otherwise, the Function 
does not. 


This bit must not be set if the 10-Bit Tag Completer Supported bit 
is clear. 


Note: 10-Bit Tag field generation must be enabled by the 10-Bit 
Tag Requester Enable bit in the Device Control 2 register of the 
Requester Function before 10-Bit Tags can be generated by the 
Requester. For more details, see section 2.2.6.2. of PCI Express 
Base Specification. 


Value After Reset: 0x0 
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PCIE_CAP2_10_BIT_TAG_COMP_SUPPORT 

10-Bit Tag Completer Supported. If this bit is set, the Function 
supports 10-Bit Tag Completer capability; otherwise, the Function 
does not. For more details, see section 2.2.6.2. of PCI Express 
Base Specification. 


Value After Reset: 0x0 

PCIE_CAP2_LN_SYS_CLS 

LN System CLS. Applicable only to Root Ports and RCRBs; must 
be OOb for all other Function types. This field indicates if the Root 
Port or RCRB supports LN protocol as an LN Completer, and if so, 
what cacheline size is in effect. All encodings other than the 
defined encodings are reserved. 


Note: This register field is sticky. 
Values: 


0x0 (LN_COMPLETER_NO_SUP): LN Completer either not 
supported or not in effect 

Oxi (LN_COMPLETER_64B_CACHE): LN Completer with 64-byte 
cachelines in effect 

Ox2 (LN_COMPLETER_128B_ CACHE): LN Completer with 128- 
byte cachelines in effect 

Value After Reset: 0x0 

PCIE_CAP_TPH_CMPLT_SUPPORT_1 

TPH Completer Supported Bit 1. 


Value After Reset: 0x0 

PCIE_CAP_TPH_CMPLT_SUPPORT_0O 

TPH Completer Supported Bit 0. Value of this bit along with TPH 
Completer Supported Bit 1 indicates Completer support for TPH 
or Extended TPH. Applicable only to Root Ports and Endpoints. For 
all other Functions, this field is Reserved. For more details, see 
section 6.17 of PCI Express Base Specification. 


Values: 


0x0 (TPH_EXT_TPH_CMPL_NOT_SUP_OR_RSVD): TPH and 
Extended TPH Completer not supported (if TPH Completer 
Supported Bit is 0) or Reserved ((if TPH Completer Supported Bit 
is 1). 

Oxi (TPH_SUP_EXT_TPH_NOT_SUP_OR_BOTH_SUPP): TPH 
Completer supported; Extended TPH Completer not supported (if 
TPH Completer Supported Bit is 0) or Both TPH and Extended TPH 
Completer supported ((if TPH Completer Supported Bit is 1). 
Value After Reset: 0x0 
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PCIE_CAP_LTR_SUPP 

LTR Mechanism Supported. A value of 1b indicates support for the 
optional Latency Tolerance Reporting (LTR) mechanism. Root 
Ports, Switches and Endpoints are permitted to implement this 
capability. For a Multi-Function Device associated with an 
Upstream Port, each Function must report the same value for this 
bit. For Bridges and other Functions that do not implement this 
capability, the controller hardwires this bit to Ob. 


Note: The access attributes of this field are as follows: 


Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(Sticky) else R(Sticky) 
Note: This register field is sticky. 


Value After Reset: 0x1 


Testable: unconstrained 

PCIE_CAP_NO_RO_EN_PR2PR_PAR 

No RO-enabled PR-PR Passing. If this bit is set, the routing 
element never carries out the passing permitted by Table 2-39 of 
PCI Express Base Specification entry A2b that is associated with 
the Relaxed Ordering Attribute field being Set. This bit applies 
only for Switches and RCs that support peer-to-peer traffic 
between Root Ports. This bit applies only to Posted Requests 
being forwarded through the Switch or RC and does not apply to 
traffic originating or terminating within the Switch or RC itself. All 
Ports on a Switch or RC must report the same value for this bit. 
For all other functions, this bit must be Ob. 


Value After Reset: 0x1 
PCIE_CAP_128 CAS CPL_SUPP 


128-bit CAS Completer Supported. Applicable to Functions with 
Memory Space BARs as well as all Root Ports; must be 0b 
otherwise. This bit must be set to 1b if the Function supports this 
optional capability. For more details, see section 6.15 of PCI 
Express Base Specification. 


Value After Reset: 0x0 

PCIE_CAP_64_ATOMIC_CPL_SUPP 

64-bit AtomicOp Completer Supported. Applicable to Functions 
with Memory Space BARs as well as all Root Ports; must be 0b 
otherwise. Includes FetchAdd, Swap, and CAS AtomicOps. This bit 
must be set to 1b if the Function supports this optional capability. 
For more details on additional RC requirements, see section 
6.15.3.1 of PCI Express Base Specification. 


Value After Reset: 0x0 
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PCIE_CAP_32_ATOMIC_CPL_SUPP 

32-bit AtomicOp Completer Supported. Applicable to Functions 
with Memory Space BARs as well as all Root Ports; must be 0b 
otherwise. Includes FetchAdd, Swap, and CAS AtomicOps. This bit 
must be set to 1b if the Function supports this optional capability. 
For more details on additional RC requirements, see section 
6.15.3.1 of PCI Express Base Specification. 


Value After Reset: 0x0 

PCIE_CAP_ATOMIC_ROUTING_SUPP 

AtomicOp Routing Supported. Applicable only to Switch Upstream 
Ports, Switch Downstream Ports, and Root Ports; must be Ob for 
other Function types. This bit must be set to 1b if the Port 
supports this optional capability. For more details, see section 
6.15 of PCI Express Base Specification. 


Value After Reset: 0x0 

PCIE_CAP_ARI_FORWARD_SUPPORT 

ARI Forwarding Supported. Applicable only to Switch Downstream 
Ports and Root Ports; must be Ob for other Function types. This 
bit must be set to 1b if a Switch Downstream Port or Root Port 
supports this optional capability. For more details, see section 
6.13 of PCI Express Base Specification. 


Value After Reset: Ox1 
PCIE_CAP_CPL_TIMEOUT_DISABLE_SUPPORT 

Completion Timeout Disable Supported. A value of 1b indicates 
support for the Completion Timeout Disable mechanism. The 
Completion Timeout Disable mechanism is required for Endpoints 
that issue Requests on their own behalf and PCI Express to 
PCI/PCI-X Bridges that take ownership of Requests issued on PCI 
Express. 


This mechanism is optional for Root Ports. 


For all other Functions this field is Reserved and the controller 
hardwires this bit to Ob. 


Value After Reset: 0x1 
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Po CCC‘éi scription 
PCIE_CAP_CPL_TIMEOUT_RANGE 
Completion Timeout Ranges Supported. This field indicates device 
Function support for the optional Completion Timeout 
programmability mechanism. This mechanism allows system 
software to modify the Completion Timeout value. This field is 
applicable only to Root Ports, Endpoints that issue Requests on 
their own behalf, and PCI Express to PCI/PCI-X Bridges that take 
ownership of Requests issued on PCI Express. For all other 
Functions this field is Reserved and must be hardwired to O000b. 
Four time value ranges are defined: 
Range A: 50 us to 10 ms 
Range B: 10 ms to 250 ms 
Range C: 250 ms to4s 
Range D: 4s to 64s 

3-0 0x0 Bits are set according to the list below to show timeout value 

, ranges supported. All encodings other than the defined encodings 

are reserved. It is strongly recommended that the Completion 
Timeout mechanism not expire in less than 10 ms. 
Values: 
0x0 (NOT_SUP): Completion Timeout programming not 
supported, the Function must implement a timeout value in the 
range 50 us to 50 ms. 
0x1 (RANGE_A): Range A 
0x2 (RANGE_B): Range B 
0x3 (RANGE_A_B): Ranges A and B 
0x6 (RANGE_B_C): Ranges B and C 
0x7 (RANGE_A_B_C): Ranges A, B, and C 
Oxe (RANGE_B_C_D): Ranges B, C, and D 
Oxf (RANGE_A_B_C_D): Ranges A, B, C, and D 
Value After Reset: 0x0 


USP_PCIE CAP DEVICE CONTROL2 DEVICE STATUS2 REG 

Address: Operational Base + offset (0x0028) 

| Bit [Attr|ResetValue|  —— ———C‘i Scriptom 
[31:16/RO [0x0000_ reserved SY 
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Po Céiescription 
PCIE_CTRL2_CFG_END2END_TLP_PFX_BLCK 
End-End TLP Prefix Blocking. Controls whether the routing 
function is permitted to forward TLPs containing an End-End TLP 
Prefix. This bit affects TLPs that exit the Switch/Root Complex 
using the associated Port. It does not affect TLPs forwarded 
internally within the Switch/Root Complex. It does not affect TLPs 
that enter through the associated Port, that originate in the 
associated Port or originate in a Root Complex Integrated Device 
integrated with the associated Port. Blocked TLPs are reported by 
the TLP Prefix Blocked Error. 
This bit is hardwired to 1b in Root Ports that support End-End TLP 
Prefixes but do not support forwarding of End-End TLP Prefixes. 
This bit is applicable to Root Ports and Switch Ports where the 
End-End TLP Prefix Supported bit is set. This bit is not applicable 
and is RsvdP in all other cases. 

15 RW |0x0 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: 
DEVICE_CAPABILITIES2_REG.PCIE_CAP2_CFG_END2END_TLP_P 
RFX_SUPPORT ? RW : RO 
Values: 
0x0 (FORWARDING_EN): Forwarding Enabled, Function is 
permitted to send TLPs with End-End TLP Prefixes. 
0x1 (FORWARDING_BL): Forwarding Blocked, Function is not 
permitted to send TLPs with End-End TLP Prefixes. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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PCIE_CAP_OBFF_EN 

OBFF Enable. This field enables the OBFF mechanism and selects 

the signaling method. For more details on these encodings, see 

section 6.19 of PCI Express Base Specification. 

This field is required for all Ports that support the OBFF 

Capability. 

For a Multi-Function Device associated with an Upstream Port of a 

Device that implements OBFF, the field in Function 0 is of type 

RW, and only Function 0 controls the Component's behavior. In all 

other Functions of that Device, this field is of type RsvdP. 

Ports that do not implement OBFF are permitted to hardwire this 

field to OOb 

Note: RW for function #0 and RsdvP for all other functions. 
14:13)RW 0x0 Note: The access attributes of this field are as follows: 

Wire: if (pf=0 && 

DEVICE_CAPABILITIES2_REG.PCIE_CAP_OBFF_SUPPORT) then 

R/W else R 

Dbi: if (pf=0 && 

DEVICE_CAPABILITIES2_REG.PCIE_CAP_OBFF_SUPPORT) then 

R/W else R 

Values: 

0x0 (DISABLED): Disabled 

Oxi (EN_USING_MSG_SIG_A): Enabled using Message signaling 

[Variation A] 

0x2 (EN_USING_MSG_SIG_B): Enabled using Message signaling 

[Variation B] 

0x3 (EN_USING_WAKE_SIG): Enabled using WAKE signaling 

Value After Reset: 0x0 

Testable: writeAsRead 


12:11]RO_ |0x0____—|reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1742 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci ecription 


PCIE_CAP_LTR_EN 
LTR Mechanism Enable. When set to 1b, this bit enables 
Upstream Ports to send LTR messages and Downstream Ports to 
process LTR Messages. 
For a Multi-Function Device associated with an Upstream Port of a 
device that implements LTR, the bit in Function 0 is RW, and only 
Function 0 controls the component's Link behavior. In all other 
Functions of that device, this bit is RsvdP. 
Functions that do not implement the LTR mechanism are 
permitted to hardwire this bit to Ob. 
For Downstream Ports, this bit must be reset to the default value 
if the Port goes to DL_Down status. 
The write value is gated with the PCIE_CAP_LTR_SUPP field of 
DEVICE _CAPABILITIES2_REG. 

10 RW {0x0 
Note: RW for function #0 and RsdvP for all other functions. 
Note: The access attributes of this field are as follows: 
Wire: if (pf=0 && 
DEVICE _CAPABILITIES2_REG.PCIE_CAP_LTR_SUPP) then R/W 
else R 
Dbi: if (pf=O0 && 
DEVICE _CAPABILITIES2_REG.PCIE_CAP_LTR_SUPP) then R/W 
else R 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


S36 1RO{|Ox0" __._. |reseived= Se 


PCIE_CAP_ARI_FORWARD_SUPPORT_CS 

ARI Forwarding Enable. When set, the Downstream Port disables 

its traditional Device Number field being 0 enforcement when 

turning a Type 1 Configuration Request into a Type O 

Configuration Request, permitting access to Extended Functions 

in an ARI Device immediately below the Port. For more details, 
5 0x0 see Section 6.13 of PCI Express Base Specification. 

Note: The access attributes of this field are as follows: 


Wire: No access. 


Value After Reset: 0x0 
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Po ieescription 
PCIE_CAP_CPL_TIMEOUT_DISABLE 
Completion Timeout Disable. When set, this bit disables the 
Completion Timeout mechanism. This bit is required for all 
Functions that support the Completion Timeout Disable 
Capability. Functions that do not support this optional capability 
are permitted to hardwire this bit to Ob 
Software is permitted to set or clear this bit at any time. When 
4 RW {0x0 set, the Completion Timeout detection mechanism is disabled. If 
there are outstanding Requests when the bit is cleared, it is 
permitted but not required for hardware to apply the completion 
timeout mechanism to the outstanding Requests. If this is done, 
it is permitted to base the start time for each Request on either 
the time this bit was cleared or the time each Request was 
issued. 
Value After Reset: 0x0 
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Po C‘éi scription 

PCIE_CAP_CPL_TIMEOUT_VALUE 

Completion Timeout Value. In device Functions that support 

Completion Timeout programmability, this field allows system 

software to modify the Completion Timeout value. This field is 

applicable to Root Ports, Endpoints that issue Requests on their 

own behalf, and PCI Express to PCI/PCI-X Bridges that take 

ownership of Requests issued on PCI Express. For all other 

Functions this field is Reserved and controller hardwires it to 

O0O000b. A Function that does not support this optional capability 

must hardwire this field to 0000b and is required to implement a 

timeout value in the range 50 us to 50 ms. Functions that support 

Completion Timeout programmability must support the values 

given below corresponding to the programmability ranges 

indicated in the Completion Timeout Ranges Supported field. All 

encodings other than the defined encodings are reserved. 

It is strongly recommended that the Completion Timeout 

mechanism not expire in less than 10 ms. 

Values available if Range A (50 us to 10 ms) programmability 

range is supported: Values available if Range B (10 ms to 250 

ms) programmability range is supported: Values available if 

Range C (250 ms to 4 s) programmability range is supported: 

Values available if the Range D (4 s to 64 s) programmability 
3:0 0x0 range is supported: 

Software is permitted to change the value in this field at any 

time. For Requests already pending when the Completion Timeout 

Value is changed, hardware is permitted to use either the new or 

the old value for the outstanding Requests, and is permitted to 

base the start time for each Request either on when this value 

was changed or on when each request was issued. 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Values: 

0x0 (DEFAULT): Default range: 50 us to 50 ms 

0x1 (_50_TO_100_US): 50 us to 100 us 

Ox2 (_1_TO_10_MS): 1 ms to 10 ms 

0x5 (_16_TO_55_MS): 16 ms to 55 ms 

0x6 (_65_TO_210_MS): 65 ms to 210 ms 

0x9 (_260_TO_900_MS): 260 ms to 900 ms 

Oxa (_1_TO_3_5_S): 1sto3.5s 

Oxd (_4_TO_13_S):4sto13s 

Oxe (_17_TO_64_S): 17 sto 64s 

Value After Reset: 0x0 


USP PCIE CAP LINK CAPABILITIES2 REG 

Address: Operational Base + offset (Ox002C) 

| Bit |Attr|ResetValue| Ci‘ Scriptom 
[31:9 [RO _|0xo00000__—ifreserved 
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| Bit _|Attr| Reset Value | 
PCIE_CAP_CROSS_LINK_SUPPORT 
Crosslink Supported. When set to 1b, this bit indicates that the 
associated Port supports crosslinks (for more details, see section 
4.2.6.3.1 of PCI Express Base Specification). When set to Ob ona 
Port that supports Link speeds of 8.0 GT/s or higher, this bit 
indicates that the associated Port does not support crosslinks. 
When set to Ob on a Port that only supports Link speeds of 2.5 
GT/s or 5.0 GT/s, this bit provides no information regarding the 
Port's level of crosslink support. It is recommended that this bit 
be Set in any Port that supports crosslinks even though doing so 
is only required for Ports that also support operating at 8.0 GT/s 
or higher Link speeds. 


Note: Software should use this bit when referencing fields whose 
definition depends on whether or not the Port supports crosslinks 
(for more details, see section 7.7.3.4 of PCI Express Base 
Specification). 


Multi-Function Devices associated with an Upstream Port must 
report the same value in this field for all Functions. 


Value After Reset: 0x0 
PCIE_CAP_SUPPORT_LINK_SPEED_VECTOR 

Supported Link Speeds Vector. This field indicates the supported 
Link speed(s) of the associated Port. For each bit, a value of 1b 
indicates that the corresponding Link speed is supported; 
otherwise, the Link speed is not supported. For more details, see 


section 8.2.1 of PCI Express Base Specification. Bit definitions 
within this field are: 


Bit O 2.5 GT/s 

Bit 1 5.0 GT/s 

Bit 2 8.0 GT/s 

Bit 3 16.0 GT/s 

Bit 4 32.0 GT/s 

Bits 6:5 RsvdP 

Multi-Function Devices associated with an Upstream Port must 
report the same value in this field for all Functions. 


This field has a default of (PCIE_CAP_MAX_LINK_SPEED == 
0101) ? 0011111 : (PCIE_CAP_MAX_LINK_SPEED == 0100) ? 
0001111 : (PCIE_CAP_MAX_LINK_SPEED == 0011) ? 0000111: 
(PCIE_CAP_MAX_LINK_SPEED == 0010) ? 0000011 : 0000001 
where PCIE_CAP_MAX_LINK_SPEED is a field in the 
LINK_CAPABILITIES_REG register. 


Value After Reset: 0x7 
Testable: writeAsRead 
Reset Mask: 0x0 


Volatile: true 


jo RO [oxo sfreserved 
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USP_PCIE CAP _LINK_CONTROL2 LINK STATUS2 REG 

Address: Operational Base + offset (0x0030) 

| Bit [Attr|ResetValue| CC‘ ecriptiom — 

31:22|RO [0xo00.s reserved 
PCIE_CAP_LINK_EQ_ REQ 
Link Equalization Request 8.0 GT/s. This bit is set by hardware to 
request the 8.0 GT/s Link equalization process to be performed 
on the Link. For more details, see sections 4.2.3 and 4.2.6.4.2 of 
PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 


Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_EQ_CPL_P3 

EEqualization 8.0 GT/s Phase 3 Successful. When set to 1b, this 
bit indicates that Phase 3 of the 8.0 GT/s Transmitter Equalization 
procedure has successfully completed. Details of the Transmitter 
Equalization process and when this bit needs to be set to 1b is 
provided in section 4.2.6.4.2 of PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 

Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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; | 


, | 


PCIE_CAP_EQ_CPL_P2 

Equalization 8.0 GT/s Phase 2 Successful. When set to 1b, this bit 
indicates that Phase 2 of the 8.0 GT/s Transmitter Equalization 
procedure has successfully completed. Details of the Transmitter 
Equalization process and when this bit needs to be set to 1b is 
provided in section 4.2.6.4.2 of PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 


Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_EQ_CPL_P1 

Equalization 8.0 GT/s Phase 1 Successful. When set to 1b, this bit 
indicates that Phase 1 of the 8.0 GT/s Transmitter Equalization 
procedure has successfully completed. Details of the Transmitter 
Equalization process and when this bit needs to be set to 1b is 
provided in section 4.2.6.4.2 of PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 

Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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; | 


PCIE_CAP_EQ_CPL 

Equalization 8.0 GT/s Complete. When set to 1b, this bit indicates 
that the Transmitter Equalization procedure at the 8.0 GT/s data 
rate has completed. Details of the Transmitter Equalization 
process and when this bit needs to be set to 1b is provided in 
section 4.2.6.4.2 of PCI Express Base Specification. 


For Multi-Function Upstream Port, this bit must be implemented 
in Function 0 and RsvdZ in other Functions. For components that 
only support speeds below 8.0 GT/s, the controller hardwires this 
bit to Ob. 


Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

PCIE_CAP_CURR_DEEMPHASIS 

Current De-emphasis Level. When the Link is operating at 5.0 
GT/s speed, this bit reflects the level of de-emphasis. The value 
in this bit is undefined when the Link is not operating at 5.0 GT/s 
speed. Components that support only the 2.5 GT/s speed are 
permitted to hardwire this bit to Ob. For components that support 
speeds greater than 2.5 GT/s, Multi-Function Devices associated 
with an Upstream Port must report the same value in this field for 
all Functions of the Port. 


In M-PClIe mode this register is always 0x0. In C-PCIe mode, its 
contents are derived by sampling the PIPE. 


Values: 

Oxi (_3_5DB): -3.5 dB 
0x0 (_6DB): -6 dB 
Value After Reset: 0x1 


Testable: writeAsRead 


Volatile: true 
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Po C‘éi scription 
PCIE_CAP_COMPLIANCE_PRESET 
Compliance Preset/De-emphasis. 
For 8.0 GT/s and higher Data Rate: This field sets the Transmitter 
Preset in Polling.Compliance state if the entry occurred due to the 
Enter Compliance bit being 1b. The encodings are defined in 
section 4.2.3.2 of PCI Express Base Specification . Results are 
undefined if a reserved preset encoding is used when entering 
Polling.Compliance in this way. 
For 5.0 GT/s Data Rate: This field sets the de-emphasis level in 
Polling.Compliance state if the entry occurred due to the Enter 
Compliance bit being 1b. 
When the Link is operating at 2.5 GT/s, the setting of this field 
has no effect. Components that support only 2.5 GT/s speed are 
permitted to hardwire this field to OOOOb. 
For a Multi-Function Device associated with an Upstream Port, the 
field in Function 0 is of type RWS, and only Function 0 controls 
the component's Link behavior. In all other Functions of that 
device, this field is of type RsvadP. 

15:12)/RW |0x0 This field is intended for debug and compliance testing purposes. 
System firmware and software is allowed to modify this field only 
during debug or compliance testing. In all other cases, the 
system must ensure that this field is set to the default value. 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
Oxi (_3_5_DB): -3.5 dB (for 5.0 GT/s Data Rate) 
0x0 (_6_DB): -6 dB (for 5.0 GT/s Data Rate) 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po Céi scription 
PCIE_CAP_COMPLIANCE_SOS 
Compliance SOS. When set to 1b, the LTSSM is required to send 
SKP Ordered Sets between sequences when sending the 
Compliance Pattern or Modified Compliance Pattern. 
For a Multi-Function Device associated with an Upstream Port, the 
bit in Function 0 is of type RWS, and only Function 0 controls the 
component's Link behavior. In all other Functions of that device, 
this bit is of type RsvdP. 
This bit is applicable when the Link is operating at 2.5 GT/s or 5.0 
GT/s data rates only. 

11 RW /0x0O For components that support only the 2.5 GT/s speed, the 
controller hardwires this bit to Ob. 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PCIE_CAP_ENTER_MODIFIED_COMPLIANCE 

Enter Modified Compliance. When this bit is set to 1b, the device 
transmits Modified Compliance Pattern if the LTSSM enters 
Polling.Compliance substate. Components that support only the 
2.5 GT/s speed are permitted to hardwire this bit to Ob. 

For a Multi-Function Device associated with an Upstream Port, the 
bit in Function 0 is of type RWS, and only Function 0 controls the 
component's Link behavior. In all other Functions of that device, 
this bit is of type RsvdP. 

10 RW {0x0 This bit is intended for debug, compliance testing purposes only. 
System firmware and software is allowed to modify this bit only 
during debug or compliance testing. In all other cases, the 
system must ensure that this bit is set to the default value. 
Note: The access attributes of this field are as follows: 

Wire: R/W (sticky) 

Dbi: R/W (sticky) 

Note: This register field is sticky. 
Value After Reset: 0x0 
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Po CC‘éiescription 
PCIE_CAP_TX_MARGIN 
Transmit Margin, This field controls the value of the non- 
deemphasized voltage level at the Transmitter pins. This field is 
reset to 000b on entry to the LTSSM Polling.Configuration 
substate (see Chapter 4 of PCI Express Base Specification for 
details of how the Transmitter voltage level is determined in 
various states). 
001b-111b: As defined in Section 8.3.4 not all encodings are 
required to be implemented. 
For a Multi-Function Device associated with an Upstream Port, the 
field in Function 0 is of type RWS, and only Function 0 controls 
the component's Link behavior. In all other Functions of that 
device, this field is of type RsvdP. 
For components that support only the 2.5 GT/s speed, the 

9:7. IRW |oxo controller hardwires this bit to OOOb. 
This field is intended for debug, compliance testing purposes only. 
System firmware and software is allowed to modify this field only 
during debug or compliance testing. In all other cases, the 
system must ensure that this field is set to the default value. 
Note: This register field is sticky. 
Values: 
0x0 (NORMAL_RANGE): Normal operating range 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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PCIE_CAP_SEL_DEEMPHASIS 

Selectable De-emphasis. When the Link is operating at 5.0 GT/s 
speed, this bit is used to control the transmit de-emphasis of the 
link in specific situations. For more details, see section 4.2.6 of 
PCI Express Base Specification. When the Link is not operating at 
5.0 GT/s speed, the setting of this bit has no effect. Components 
that support only the 2.5 GT/s speed are permitted to hardwire 
this bit to Ob. 


This bit is not applicable and Reserved for Endpoints, PCI Express 
to PCI/PCI-X bridges, and Upstream Ports of Switches. 


Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 


Values: 


Oxi (_3_5_DB): -3.5 dB 
0x0 (_6_DB): -6 dB 
Value After Reset: 0x0 


Testable: unconstrained 

PCIE_CAP_HW_AUTO_SPEED_DISABLE 

Hardware Autonomous Speed Disable. When set, this bit disables 
hardware from changing the Link speed for device-specific 
reasons other than attempting to correct unreliable Link operation 
by reducing Link speed. Initial transition to the highest supported 
common link speed is not blocked by this bit. 


For a Multi-Function Device associated with an Upstream Port, the 
bit in Function 0 is of type RWS, and only Function 0 controls the 
component's Link behavior. In all other Functions of that device, 
this bit is of type RsvdP. 


Functions that do not implement the associated mechanism are 
permitted to hardwire this bit to Ob. 


Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 


Dbi: R/W (sticky) 
Note: This register field is sticky. 


Value After Reset: 0x0 
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Po CSC‘éi scription 
PCIE_CAP_ENTER_COMPLIANCE 
Enter Compliance. Software is permitted to force a Link to enter 
Compliance mode (at the speed indicated in the Target Link 
Speed field and the de-emphasis/preset level indicated by the 
Compliance Preset/De-emphasis field) by setting this bit to 1b in 
both components on a Link and then initiating a hot reset on the 
Link. 
Default value of this bit following Fundamental Reset is Ob. 
For a Multi-Function Device associated with an Upstream Port, the 
bit in Function 0 is of type RWS, and only Function 0 controls the 
component's Link behavior. In all other Functions of that device, 
this bit is of type RsvdP. 
Components that support only the 2.5 GT/s speed are permitted 
to hardwire this bit to Ob. 

4 RW |0x0 
This bit is intended for debug, compliance testing purposes only. 
System firmware and software is allowed to modify this bit only 
during debug or compliance testing. In all other cases, the 
system must ensure that this bit is set to the default value. 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 

PCIE_CAP_TARGET_LINK_SPEED 

Target Link Speed. For Downstream Ports, this field sets an upper 

limit on Link operational speed by restricting the values 

advertised by the Upstream component in its training sequences. 

The encoded value specifies a bit location in the Supported Link 

Speeds Vector (in the Link Capabilities 2 register) that 

corresponds to the desired target Link speed. All encodings other 

than the defined encodings are reserved. 

If a value is written to this field that does not correspond to a 

supported speed (as indicated by the Supported Link Speeds 

Vector), the result is undefined. 

If either of the Enter Compliance or Enter Modified Compliance 

bits are implemented, then this field must also be implemented. 

The default value of this field is the highest Link speed supported 

by the component (as reported in the Max Link Speed field of the 

Link Capabilities register) unless the corresponding platform/form 

factor requires a different default value. 

For both Upstream and Downstream Ports, this field is used to set 

the target compliance mode speed when software is using the 

Enter Compliance bit to force a Link into compliance mode. 

For Upstream Ports, if the Enter Compliance bit is Clear, this field 

is permitted to have no effect. 

For a Multi-Function Device associated with an Upstream Port, the 

field in Function 0 is of type RWS, and only Function 0 controls 

the component's Link behavior. In all other Functions of that 

device, this field is of type RsvadP. 

Components that support only the 2.5 GT/s speed are permitted 
3:0 RW |0x3 to hardwire this field to OOOOb. 

In M-PCle mode, the contents of this field are derived from other 

registers. 

Note: The access attributes of this field are as follows: 

Wire: R/W (sticky) 

Dbi: R/W (sticky) 

Note: This register field is sticky. 

Values: 

0x1 (SUP_LINK_SPEED_VECTOR_BIT_0): Supported Link Speeds 

Vector field bit 0 

0x2 (SUP_LINK_SPEED_VECTOR_BIT_1): Supported Link Speeds 

Vector field bit 1 

0x3 (SUP_LINK_SPEED_VECTOR_BIT_2): Supported Link Speeds 

Vector field bit 2 

0x4 (SUP_LINK_SPEED_VECTOR_BIT_3): Supported Link Speeds 

Vector field bit 3 

0x5 (SUP_LINK_SPEED_VECTOR_BIT_4): Supported Link Speeds 

Vector field bit 4 

0x6 (SUP_LINK_SPEED_VECTOR_BIT_5): Supported Link Speeds 

Vector field bit 5 

0x7 (SUP_LINK_SPEED_VECTOR_BIT_6): Supported Link Speeds 

Vector field bit 6 

Value After Reset: 0x3 

Testable: unconstrained 
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11.4.4.9 USP_PCIE_MSIX Registers Summary 


Reset Pee 
vata owe tae | Becton 
USP PCIE MSIX CAP ID MSI-x Capability ID, Next Pointer, 
NEXT CTRL REG exe w_ foxoosroo11 Control Registers 


USP PCIE MSIX TABLE MSI-X Table Offset and BIR 
OFFSET REG 0x0004 w_ |oxoo020004 Register 
USP PCIE MSIX PBA OF MSI-X PBA Offset and BIR 
FSET PREG 0x0008 ww Joxooo2s004 pedistee 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.10 USP_PCIE_MSIX Detail Registers Description 
USP _ PCIE MSIX CAP ID NEXT CTRL REG 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


Po Cieescription 
PCI_MSIX_ENABLE 
MSI-X Enable. If Set and the MSI Enable bit in the MSI Message 
Control Register for MSI is Clear, the Function is permitted to use 
MSI-X to request service and is prohibited from using INTx 

31 RW loxo interrupts (if implemented). System configuration software Sets 
this bit to enable MSI-X. A device driver is prohibited from writing 
this bit to mask a Function's service request. If Clear, the 
Function is prohibited from using MSI-X to request service. 
Value After Reset: 0x0 


PCI_MSIX_FUNCTION_MASK 

Function Mask. If Set, all of the vectors associated with the 

Function are masked, regardless of their per-vector Mask bit 

values. If Clear, each vector's Mask bit determines whether the 

vector is masked or not. Setting or Clearing the MSI-X Function 

Mask bit has no effect on the value of the per-vector Mask bits. 
30 RW {0x0 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

reserved 


29:27|RO_|0x0_ [reserved 
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| Bit |Attr| Reset Value, 


Po C—“‘CC(é@DeSecription 

PCI_MSIX_TABLE_SIZE 

MSI-X Table Size. System software reads this field to determine 

the MSI-X Table Size N, which is encoded as N-1. For example, a 

returned value of 000 0000 0011b indicates a table size of 4. 

SRIOV Note: All VFs in a single PF have the same value for "MSI- 

X Table Size" (PCI_MSIX_TABLE_SIZE field in 

SHADOW_PCI_MSIX_CAP_ID_NEXT_CTRL_REG). To write this 

common value, you must perform a DBI_CS2 write (that is, 

assert the dbi_cs2 input, or the CS2 address bit for the AXI 

bridge) while accessing the PCI_MSIX_TABLE_SIZE field in the PF 

26:16)RW |0x03f PCI_MSIX_CAP_ID_NEXT_CTRL_REG register. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: Ox7f 

Testable: unconstrained 


PCI_MSIX_CAP_NEXT_OFFSET 
MSI-X Next Capability Pointer. This field contains the offset to the 
next PCI Capability structure or 00h if no other items exist in the 
linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
BOS) RMY x0 Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


PCI_MSIX_CAP_ID 
MSI-X Capability ID. This field indicates the MSI-X Capability 
7:0 Oxi structure. This field must return a Capability ID of 11h indicating 
. . that this is an MSI-X Capability structure. 
Value After Reset: 0x11 


USP_PCIE MSIX TABLE OFFSET REG 
Address: Operational Base + offset (0x0004) 
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| Bit |Attr| Reset Value, 


Po CC—“‘CSCDee@Scription 

PCI_MSIX_TABLE_OFFSET 

MSI-X Table Offset. Used as an offset from the address contained 

by one of the Function's Base Address Registers to point to the 

base of the MSI-X Table. The lower 3 Table BIR bits are masked 

off (set to zero) by software to form a 32-bit QWORD-aligned 

offset. 

SRIOV Note: All VFs in a single PF have the same value for "MSI- 

X Table Offset" (PCI_MSIX_TABLE_OFFSET field in 

SHADOW_MSIX_TABLE_OFFSET_REG). To write this common 

value, you must perform a DBI_CS2 write (that is, assert the 

dbi_cs2 input, or the CS2 address bit for the AXI bridge) while 

31:3 |RW |0x00004000 |accessing the PCI_MSIX_TABLE_OFFSET field in the PF 

MSIX_TABLE_OFFSET_REG register. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: 0x4000 

Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eescription 


PCI_MSIX_BIR 
MSI-X Table BAR Indicator Register Field. This field indicates 
which one of a Function's Base Address Registers , located 
beginning at 10h in Configuration Space, or entry in the 
Enhanced Allocation capability with a matching BEI , is used to 
map the Function's MSI-X Table into Memory Space. All encodings 
other than the defined encodings are reserved. For a 64-bit Base 
Address Register , the Table BIR indicates the lower DWORD. For 
Functions with Type 1 Configuration Space headers, BIR values 2 
through 5 are also Reserved. 
SRIOV Note: All VFs in a single PF have the same value for "MSI- 
X Table BAR Indicator Register" (PCI_MSIX_BIR field in 
SHADOW_MSIX_TABLE_OFFSET_REG). To write this common 
value, you must perform a DBI_CS2 write (that is, assert the 
dbi_cs2 input, or the CS2 address bit for the AXI bridge) while 
accessing the PCI_MSIX_BIR field in the PF 
MSIX_TABLE_OFFSET_REG register. 

2:0 |RW {0x4 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Values: 
0x0 (BAR_10): Base Address Register 10h 
0x1 (BAR_14): Base Address Register 14h 
Ox2 (BAR_18): Base Address Register 18h 
0x3 (BAR_1C): Base Address Register 1Ch 
0x4 (BAR_20): Base Address Register 20h 
0x5 (BAR_24): Base Address Register 24h 
Value After Reset: 0x4 
Testable: unconstrained 


USP _ PCIE MSIX PBA OFFSET REG 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CCC*éeSecription 

PCI_MSIX_PBA_OFFSET 

MSI-X PBA Offset. Used as an offset from the address contained 

by one of the Function's Base Address Registers to point to the 

base of the MSI-X PBA. The lower 3 PBA BIR bits are masked off 

(set to zero) by software to form a 32-bit QWORD-aligned offset. 

SRIOV Note: All VFs in a single PF have the same value for "MSI- 

X PBA Offset" (PCI_MSIX_PBA_OFFSET field in 

SHADOW_MSIX_PBA_OFFSET_REG). To write this common value, 

you must perform a DBI_CS2 write (that is, assert the dbi_cs2 

input, or the CS2 address bit for the AXI bridge) while accessing 
31:3 IRW |/oxo0005000 |the PCI_MSIX_PBA_OFFSET field in the PF 

MSIX_PBA_OFFSET_REG register. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: 0x5000 

Testable: unconstrained 


PCI_MSIX_PBA_BIR 

MSI-X PBA BIR. This field indicates which one of a Function's 

Base Address Registers , located beginning at 10h in 

Configuration Space, or entry in the Enhanced Allocation 

capability with a matching BEI, is used to map the Function's 

MSI-X PBA into Memory Space. The PBA BIR value definitions are 

identical to those for the Table BIR . 

SRIOV Note: All VFs in a single PF have the same value for "MSI- 

X PBA BIR" (PCI_MSIX_PBA_BIR field in 

SHADOW_MSIX_PBA_OFFSET_REG). To write this common value, 

you must perform a DBI_CS2 write (that is, assert the dbi_cs2 
2:0 IRW |0x4 input, or the CS2 address bit for the AXI bridge) while accessing 

the PCI_MSIX_PBA_BIR field in the PF MSIX_PBA_OFFSET_REG 

register. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: 0x4 

Testable: unconstrained 
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11.4.4.11 USP_PCIE_AER Registers Summary 


rama | otant Sue) Set | scion 
aoe on 


USP PCIE AER HDR LOG 
> OFF OFF 0x0024 
USP PCIE AER HDR LOG 
3 OFF 0x0028 


USP PCIE AER ROOT ER 0x002C Root Error Command Register. 


R_ CMD OFF Exits only in RC mode 


Root Error Status Register. Exists 
AASOOOOEO only in RC mode 


0 
fF ed ee 
ar oie 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.12 USP_PCIE_AER Detail Registers Description 
USP PCIE AER EXT CAP HDR OFF 
Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| Ci eescription 


NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Capability structure or 000h if no other items exist in 
the linked list of Capabilities. For Extended Capabilities 
implemented in Configuration Space, this offset is relative to the 
beginning of PCI-compatible Configuration Space and thus must 
always be either 000h (for terminating list of Capabilities) or 
greater than OFFh. 

31:20)/RW |0x148 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x148 
Testable: unconstrained 


CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. This 
field must be 2h if the End-End TLP Prefix Supported bit is set 
and must be 1h or 2h otherwise. 
Note: The access attributes of this field are as follows: 
19:16;/RW |Ox2 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x2 
Testable: unconstrained 
CAP_ID 
AER Extended Capability ID. This field is a PCI-SIG defined ID 
number that indicates the nature and format of the Extended 
Capability. The Extended Capability ID for the Advanced Error 
Reporting Capability is OOO1h. 
Note: The access attributes of this field are as follows: 
15:0 |RW |0x0001 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


USP_PCIE AER UNCORR ERR STATUS OFF 
Address: Operational Base + offset (0x0004 
31:24[RO [0x00 ——sireserved — —( —“‘“‘“‘(‘“(“(CS#S*S*™*™*™*C*C*C™C™C™C™C™C™C™C~C~*@CYS 
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| Bit |Attr| Reset Value, 


TLP_PRFX_BLOCKED_ERR_STATUS 

TLP Prefix Blocked Error Status. Status bit for TLP Prefix Blocked 
Note: Not supported. 

Note: This register field is sticky. 

Value After Reset: 0x0 

INTERNAL_ERR_STATUS 

Unsupported Request Error Status. This field represents status of 
Unsupported Request Error. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 


Volatile: true 


UNSUPPORTED_REQ_ERR_STATUS 


Unsupported Request Error Status. This field represents status of 
Unsupported Request Error. 


Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

ECRC_ERR_STATUS 

ECRC Error Status. This field represents status of ECRC Error. 
Note:If CX_ECRC_ENABLE=0 the register field always reads 0. 
Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr| Reset Value 
MALF_TLP_ERR_STATUS 
Malformed TLP Status. This field represents status of Malformed 
TLP. 


Note: This register field is sticky. 
Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 


Volatile: true 
REC_OVERFLOW_ERR_STATUS 


Receiver Overflow Status. Status bit for Receiver Overflow. 
Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 


Volatile: true 
UNEXP_CMPLT_ERR_STATUS 


Unexpected Completion Status. Status bit for Unexpected 
Completion. 


Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

CMPLT_ABORT_ERR_STATUS 

Completer Abort Status. Status bit for Completer Abort. 
Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr| Reset Value 
CMPLT_TIMEOUT_ERR_STATUS 
Completion Timeout Status. Status for Completion Timeout. 


Note: This register field is sticky. 
Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
FC_PROTOCOL_ERR_STATUS 


Flow Control Protocol Error Status. Status bit for Flow Control 
Protocol Error. 


Note: This register field is sticky. 
Value After Reset: 0x0 

Testable: writeAsRead 

Reset Mask: 0x0 

Volatile: true 


POIS_TLP_ERR_STATUS 
Poisoned TLP Status. Status bit for Poisoned TLP. 


Note: This register field is sticky. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 


41:6 [RO |OxOO ——sifreserved 


SURPRISE_DOWN_ERR_STATUS 
Surprise Down Error Status (Optional). Status bit for Surprise 
Down Error. 
Note: This register field is sticky. 
Wi ; 

5 C 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CO™OCUOScription 
DL_PROTOCOL_ERR_STATUS 
Data Link Protocol Error Status. Status bit for Data Link Protocol 
Error. 
Note: This register field is sticky. 
Wi1 ‘ 

4 C 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


3:0 |RO |oxo_ reserved 


USP_PCIE AER UNCORR ERR MASK _ OFF 

Address: Operational Base + offset (0Ox0008 

| Bit |Attr|ResetValue|  —— s—“‘;‘“SW:CéieScription =— (Cd 

31:26[RO [0x00 ——sireserved ———i‘“‘“‘“*‘“‘“‘S*SSSCSC*s 
TLP_PRFX_BLOCKED_ERR_MASK 
TLP Prefix Blocked Error Mask. Mask bit for TLP Prefix Blocked 
Error. 


Note: Not supported. 
Note: The access attributes of this field are as follows: 


Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 


Value After Reset: 0x0 
ATOMIC_EGRESS_BLOCKED_ERR_MASK 

AtomicOp Egress Block Mask (Optional). Mask bit for AtomicOp 
Egress Block Error. 


Note: This register field is sticky. 


Bae After Reset: 0x0 


23 |RO_|Oxo si freserved 


INTERNAL_ERR_MASK 
Uncorrectable Internal Error Mask (Optional). Mask bit for 
Uncorrectable Internal Error. 
RW |Ox1 
Note: This register field is sticky. 
[= hae After Reset: Oxi 


21 |RO |oxo reserved 
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ResetValue] Ci eescription 


UNSUPPORTED_REQ_ERR_MASK 
Unsupported Request Error Mask. Mask bit for Unsupported 
Request Error. 


Note: This register field is sticky. 


Value After Reset: 0x0 
ECRC_ERR_MASK 
ECRC Error Mask (Optional). Mask bit for ECRC Error. 


Note: The access attributes of this field are as follows: 


Wire: R/W (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 


Value After Reset: 0x0 
MALF_TLP_ERR_MASK 
Malformed TLP Mask. Mask bit for Malformed TLP. 


Note: This register field is sticky. 


Value After Reset: 0x0 

REC_OVERFLOW_ERR_MASK 

Receiver Overflow Mask (Optional). This field represents Receiver 
Overflow Mask. 


Note: This register field is sticky. 


Value After Reset: 0x0 

UNEXP_CMPLT_ERR_MASK 

Unexpected Completion Mask. Mask bit for Unexpected 
Completion Error. 


Note: This register field is sticky. 


Value After Reset: 0x0 

CMPLT_ABORT_ERR_MASK 

Completer Abort Error Mask (Optional). Mask bit for Completer 
Abort Error. 


Note: This register field is sticky. 

Value After Reset: 0x0 

CMPLT_TIMEOUT_ERR_MASK 

Completion Timeout Error Mask. Mask bit for Completion Timeout 


Error. 


Note: This register field is sticky. 


Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Pp t—“‘CO;OCOUOScription 
FC_PROTOCOL_ERR_MASK 
Flow Control Protocol Error Mask. Mask bit for Flow Control 
Protocol Error. 
13 RW |0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
POIS TLP_ERR_ MASK 
Poisoned TLP Error Mask. Mask bit for Poisoned TLP Error. 
- RW Ox8 Note: This register field is sticky. 
Value After Reset: 0x0 


(11:6 |RO [0x00 |reserved 
SURPRISE_DOWN_ERR_MASK 
Surprise Down Error Mask. Mask bit for Surprise Down Error. 


Note: The access attributes of this field are as follows: 


Wire: No access. 


_CAP ? RW : RO 
Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 

DL_PROTOCOL_ERR_MASK 

Data Link Protocol Error Mask. This field informs whether Data 
Link Protocol Error is masked or not. 


Note: This register field is sticky. 


Value After Reset: 0x0 


3:0 |RO |Oxo_ reserved 


USP PCIE AER UNCORR ERR SEV OFF 
Address: Operational Base + offset (OxO00C 
| Bit |Attr[ResetValue| ss —“i;‘“C;C™CSC*Ci scription 
31:26[RO [0x00 ——sireserved tC“ —“‘“‘“‘“(CS*C*C*C*C~C~C~C~C~C~C~C~C~C~C~*CS 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CO™OOWOScription 
TLP_PRFX_BLOCKED_ERR_SEVERITY 
TLP Prefix Blocked Error Severity (Optional). Severity bit for TLP 
Prefix Blocked Error. 
Note: Not supported. 
25 RW {0x0 Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 


ATOMIC_EGRESS_BLOCKED_ERR_SEVERITY 

24 Rw lox0 AtomicOp Egress Blocked Severity (Optional). For a description of 
this standard PCIe register field, see the PCI Express 
Specification. 


23 |RO |0xo_sireserved 


INTERNAL_ERR_SEVERITY 
Uncorrectable Internal Error Severity (Optional). Severity bit for 
Uncorrectable Internal Error. 
RW |0x1 
Note: This register field is sticky. 
a After Reset: 0x1 


21 [RO [oxo.—sédreserved = C—“‘“(;‘;“(;“SSNSCOCOC#C#C#C#C#C#:C(‘(SCCOC”d 


UNSUPPORTED_REQ_ERR_SEVERITY 
Unsupported Request Error Severity. Severity bit for Unsupported 
Request Error. 
20 RW /0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
ECRC_ERR_SEVERITY 
ECRC Error Severity (Optional). Severity bit for ECRC Error. 
Note: The access attributes of this field are as follows: 
Be RE }Ox8 Wire: R/W (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 


MALF_TLP_ERR_SEVERITY 

Malformed TLP Severity. Severity bit for Malformed TLP. 
Ae es Note: This register field is sticky. 

Value After Reset: Ox1 
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REC_OVERFLOW_ERR_SEVERITY 
Receiver Overflow Error Severity (Optional). Severity bit for 
Receiver Overflow Error. 


Note: This register field is sticky. 


Value After Reset: 0x1 

UNEXP_CMPLT_ERR_SEVERITY 

Unexpected Completion Error Severity. Severity bit for 
Unexpected Completion Error. 


0x0 
— Note: This register field is sticky. 
Value After Reset: 0x0 
CMPLT_ABORT_ERR_SEVERITY 
Completer Abort Error Severity (Optional). Severity bit for 
Completer Abort Error. 
0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
CMPLT_TIMEOUT_ERR_SEVERITY 
Completion Timeout Error Severity. Severity bit for Completion 
Timeout Error. 
0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
FC_PROTOCOL_ERR_SEVERITY 
Flow Control Protocol Error Severity (Optional). Severity bit for 
Flow Control Protocol Error. 
Oxi 
Note: This register field is sticky. 


Value After Reset: 0x1 
POIS TLP_ERR_ SEVERITY 


Poisoned TLP Severity. Severity bit for Poisoned TLP. 
Note: This register field is sticky. 


Value After Reset: 0x0 


| Bit_|Attr| 
11:6 |RO_| 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1770 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Pp t—“‘COOUOScription 
SURPRISE_DOWN_ERR_SVRITY 
Surprise Down Error Severity (Optional). Severity bit for Surprise 
Down Error. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
5 RW |Ox1 Dbi: 
LINK_CAPABILITIES_ REG.PCIE_CAP_SURPRISE DOWN_ERR_REP 
_CAP ? RW: RO 
Note: This register field is sticky. 
Value After Reset: Ox1 
Testable: writeAsRead 


DL_PROTOCOL_ERR_SEVERITY 
Data Link Protocol Error Severity. Severity bit for Data Link 
Protocol Error. 
4 RW |0x1 
Note: This register field is sticky. 
Value After Reset: Ox1 
reserved 


3:0 |RO 0x0 __—[reserved 


USP PCIE AER CORR ERR STATUS OFF 
Address: Operational Base + offset (0x0010 


| Bit |Attr/ResetValue| —Cieescription = 
[31:16|RO_[0x0000_ifreserved 
HEADER_LOG_OVERFLOW_STATUS 
Header Log Overflow Error Status (Optional). This field provides 
status of Header Log Overflow Error. 


Note: This register field is sticky. 
Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
CORRECTED_INT_ERR_STATUS 


Corrected Internal Error Status (Optional). This field provides 
status of Corrected Internal Error. 


Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit [Attr| Reset Value 
ADVISORY_NON_FATAL_ERR_STATUS 
Advisory Non-Fatal Error Status. Status bit for Advisory Non-Fatal 
Error. 


Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

RPL_TIMER_TIMEOUT_STATUS 

Replay Timer Timeout Status. Status bit for Replay Timer 
Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


REPLAY_NO ROLEOVER_STATUS 

REPLAY _NUM Rollover Status. Status bit for REPLAY _NUM 
Rollover. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


BAD_DLLP_STATUS 
Bad DLLP Status. Status bit for Bad DLLP. 


Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr|ResetValue| Ci eecription 


BAD_TLP_STATUS 
Bad TLP Status. Status bit for Bad TLP. 
Note: This register field is sticky. 
WI oxo 
Cc Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


5:1 |RO |0x0O [reserved 


RX_ERR_STATUS 
Receiver Error Status (Optional). This field provides status of 
Receiver Error. 
Note: This register field is sticky. 
W1 
C 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE AER CORR ERR MASK OFF 
Address: Operational Base + offset (0x0014 

| Bit |Attr[ResetValue| ss ——(i‘“‘;CC«éi scription 
I31:16[RO |0xo0Q00—sifreserved ee s—“‘“‘“(#“N#RT’NNNYN’N’N’N’ LL 


HEADER_LOG_OVERFLOW_MASK 
Header Log Overflow Error Mask (Optional). Masking bit for 
Header Log Overflow Error. 
RW |0x1 
Note: This register field is sticky. 
Value After Reset: Ox1 


CORRECTED_INT_ERR_MASK 
Corrected Internal Error Mask (Optional). Masking bit for 
Corrected Internal Error Mask. 
14 RW |0x1 
Note: This register field is sticky. 
Value After Reset: Ox1 
ADVISORY_NON_FATAL_ERR_MASK 
Advisory Non-Fatal Error Mask. Masking bit for Advisory Non-Fatal 
Error. 
13 RW /0x1 
Note: This register field is sticky. 
Value After Reset: Ox1 
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| Bit |Attr| Reset Value, 


RPL_TIMER STINT OUT ios: + MASK 
Replay Timer Timeout Mask. Masking bit for Replay Timer 
Timeout. 

RW {0x0 
Note: This register field is sticky. 
= After Reset: 0x0 


41:9 [RO |OxO_ si reserved 


REPLAY_NO_ROLEOVER_MASK 
REPLAY_NUM Rollover Mask. Masking bit for REPLAY_NUM 
Rollover. 
RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 


BAD_DLLP_MASK 

ad DLLP Mask. Masking bit for Bad DLLP. 
Z BW 0x0 Note: This register field is sticky. 

Value After Reset: 0x0 

BAD_TLP_MASK 

Bad TLP Mask. Masking bit for Bad TLP. 

RYE |oxe Note: This register field is sticky. 
Value After Reset: 0x0 


5:1 |RO |ox0O [reserved 


RX_ERR_MASK 

Receiver Error Mask (Optional). Masking bit for Receiver Error. 
Oe Note: This register field is sticky. 

Value After Reset: 0x0 


USP_PCIE AER ADV_ERR CAP CTRL OFF 

Address: Operational Base + offset (0x0018 

| Bit |Attr|ResetValue|  —— s—“‘CW:#C#éi eScription =——(<sCsd 
[31:13|RO [0xo0000__—sifreserved ee —“(‘“‘“CS*S*S*S™S*S™S*S*™~™~™~™~™~C~C™CCCs 


CTO_PRFX_HDR_LOG_CAP 
TLP Prefix Log Present. If Set, this bit indicates that the Function 
12 rw loxo records the prefix/header of Request TLPs that experience a 
x Completion Timeout error. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


TLP_PRFX_LOG_PRESENT 

Completion Timeout Prefix/Header Log Capable. If Set and the 
First Error Pointer is valid, indicates that the TLP Prefix Log 
register contains valid information. If Clear or if First Error Pointer 
is invalid, the TLP Prefix Log register is undefined. Default value 
of this bit is 0. This bit is RsvdP if the End-End TLP Prefix 
Supported bit is Clear. 


Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 

MULTIPLE_HEADER_EN 

Multiple Header Recording Enable. When Set, this bit enables the 
Function to record more than one error header. Functions that do 
not implement the associated mechanism are permitted to 
hardwire this bit to Ob. Default value of this bit is Ob. 


Note: The access attributes of this field are as follows: 


Wire: R (sticky) 
Dbi: R (sticky) 
Note: This register field is sticky. 


Value After Reset: 0x0 

MULTIPLE_HEADER_CAP 

Multiple Header Recording Capable. If Set, this bit indicates that 
the Function is capable of recording more than one error header. 


Note: This register field is sticky. 


Value After Reset: 0x0 

ECRC_CHECK_EN 

ECRC Check Enable. When Set, ECRC checking is enabled. 
Functions that do not implement the associated mechanism are 
permitted to hardwire this bit to Ob. Default value of this bit is 
Ob. 


Note: This register field is sticky. 

Value After Reset: 0x0 

ECRC_CHECK_CAP 

ECRC Check Capable. If Set, this bit indicates that the Function is 
capable of checking ECRC. 

Note: This register field is sticky. 


Value After Reset: 0x1 
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| Bit [Attr|ResetValue| C(@Deescription 
ECRC_GEN_EN 
ECRC Generation Enable. When Set, ECRC generation is enabled. 
Functions that do not implement the associated mechanism are 
permitted to hardwire this bit to Ob. Default value of this bit is 
Ob. 


Note: This register field is sticky. 


Value After Reset: 0x0 

ECRC_GEN_CAP 

ECRC Generation Capable. If Set, this bit indicates that the 
Function is capable of generating ECRC. 


Note: This register field is sticky. 

Value After Reset: 0x1 

FIRST_ERR_POINTER 

First Error Pointer. The First Error Pointer is a field that identifies 
the bit position of the first error reported in the Uncorrectable 
Error Status register. 

Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


USP PCIE AER HDR LOG O OFF 
Address: Operational Base + offset (Ox001C 


| Bit_|Attr| Reset Value 


FIRST_DWORD_FOURTH_BYTE 
Byte 3 of Header log register of First 32-bit Data Word. This field 
represents fourth byte of First DW of Header. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CC—“‘CCC(*éieScription 
FIRST_DWORD_THIRD_BYTE 
Byte 2 of Header log register of First 32-bit Data Word. This field 
represents third byte of First DW of Header. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FIRST_DWORD_SECOND_BYTE 
Byte 1 of Header log register of First 32-bit Data Word. This field 
represents second byte of First DW of Header. 
Note: This register field is sticky. 
15:8 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FIRST_DWORD_FIRST_BYTE 
Byte O of Header log register of First 32-bit Data Word. This field 
represents first byte of First DW of Header. 
Note: This register field is sticky. 
7:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE AER HDR LOG 1 OFF 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value 


SECOND_DWORD_FOURTH_BYTE 
Byte 3 of Header log register of Second 32-bit Data Word. This 
field represents fourth byte of Second DW of Header. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po Céiescription 
SECOND_DWORD_THIRD_BYTE 
Byte 2 of Header log register of Second 32-bit Data Word. This 
field represents third byte of Second DW of Header. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


SECOND_DWORD_SECOND_ BYTE 
Byte 1 of Header log register of Second 32-bit Data Word. This 
field represents second byte of Second DW of Header. 
Note: This register field is sticky. 
15:8 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 
SECOND_DWORD_FIRST_BYTE 
Byte O of Header log register of Second 32-bit Data Word. This 
field represents first byte of Second DW of Header. 
Note: This register field is sticky. 
7:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE AER HDR LOG 2 OFF 
Address: Operational Base + offset (0x0024) 


| Bit |Attr| Reset Value 


THIRD_DWORD_FOURTH_BYTE 
Byte 3 of Header log register of Third 32-bit Data Word. This field 
represents fourth byte of Third DW of Header. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Pp CC‘éiScription 
THIRD_DWORD_THIRD_BYTE 
Byte 2 of Header log register of Third 32-bit Data Word. This field 
represents third byte of Third DW of Header. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


THIRD_DWORD_SECOND_ BYTE 
Byte 1 of Header log register of Third 32-bit Data Word. This field 
represents second byte of Third DW of Header. 
Note: This register field is sticky. 
15:8 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
THIRD_DWORD_FIRST_BYTE 
Byte O of Header log register of Third 32-bit Data Word. This field 
represents first byte of Third DW of Header. 
Note: This register field is sticky. 
7:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE AER HDR LOG 3 OFF 
Address: Operational Base + offset (0x0028) 


| Bit |Attr| Reset Value 


FOURTH_DWORD_FOURTH_BYTE 
Byte 3 of Header log register of Fourth 32-bit Data Word. This 
field represents fourth byte of Fourth DW of Header. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


PoCéi scription 
FOURTH_DWORD_THIRD_BYTE 
Byte 2 of Header log register of Fourth 32-bit Data Word. This 
field represents third byte of Fourth DW of Header. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FOURTH_DWORD_SECOND_BYTE 
Byte 1 of Header log register of Fourth 32-bit Data Word. This 
field represents second byte of Fourth DW of Header. 
Note: This register field is sticky. 
15:8 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FOURTH_DWORD_FIRST_BYTE 
Byte O of Header log register of Fourth 32-bit Data Word. This 
field represents first byte of Fourth DW of Header. 
Note: This register field is sticky. 
7:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE AER ROOT ERR CMD OFF 

Address: Operational Base + offset (Ox002C) 

| Bit [Attr|ResetValue| CC‘ ecription = 
[31:3 [RO_|0xo0000000 [reserved Sd 


FATAL_ERR_REPORTING_EN 
Fatal Error Reporting Enable. When Set, this bit enables the 
generation of an interrupt when a Fatal error is reported by any 
of the Functions in the Hierarchy Domain associated with this 

2 RW 0x0 Root Port. Root Complex Event Collectors provide support for the 
above described functionality for RCiEPs. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Cieescription 
NON_FATAL_ERR_REPORTING_EN 
Non-Fatal Error Reporting Enable. When Set, this bit enables the 
generation of an interrupt when a Non-fatal error is reported by 

1 rw loxo any of the Functions in the Hierarchy Domain associated with this 
Root Port. Root Complex Event Collectors provide support for the 
above described functionality for RCiEPs. 
Value After Reset: 0x0 


CORR_ERR_REPORTING_EN 
Correctable Error Reporting Enable. When Set, this bit enables 
the generation of an interrupt when a correctable error is 
reported by any of the Functions in the Hierarchy Domain 

RW {0x0 associated with this Root Port. Root Complex Event Collectors 
provide support for the above described functionality for RCiEPs 
(Root Complex integrated Endpoint). 
Value After Reset: 0x0 


USP_PCIE AER ROOT ERR_ STATUS OFF 
Address: Operational Base + offset (0x0030) 


| Bit |Attr|/ResetValue| Ci eescription 


ADV_ERR_INT_MSG_ NUM 

Advanced Error Interrupt Message Number. This register indicates 

which MSI/MSI-X vector is used for the interrupt message 

generated in association with any of the status bits of this 

Capability. For MSI, the value in this register indicates the offset 

between the base Message Data and the interrupt message that 

is generated. For MSI-X, the value in this register indicates which 

MSI-X Table entry is used to generate the interrupt message. The 

entry must be one of the first 32 entries even if the Function 

implements more than 32 entries. For a given MSI-X 

implementation, the entry must remain constant. If MSI-X is 

enabled, the value in this register must indicate the vector for 

MSI-X. If MSI is enabled or neither is enabled, the value in this 
31:27 0x09 register must indicate the vector for MSI. If software enables 

both MSI and MSI-X at the same time, the value in this register is 

undefined. 

Note: The access attributes of this field are as follows: 

Wire: No access. 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: 0x9 

Testable: unconstrained 


26:7 |RO_|0x00000 
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| Bit |Attr|ResetValue| CC‘i@eecription 


FATAL_ERR_MSG_RX 
One or more Fatal Error Messages Received. Set when one or 
more Fatal Uncorrectable error Messages have been received. 
Note: This register field is sticky. 

Wi 

C 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
NON_FATAL_ERR_MSG_RX 
One or more Non-Fatal Error Messages Received. Set when one 
or more Non-Fatal Uncorrectable error Messages have been 
received. 

W1 Note: This register field is sticky. 

5 C 0x0 

Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FIRST_UNCORR_FATAL 
First Uncorrectable Error is Fatal. Set when the first Uncorrectable 
error Message received is for a Fatal error. 
Note: This register field is sticky. 
Wi1 
4 C 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
MUL_ERR_FATAL_NON_FATAL_RX 
Multiple Fatal or Non-Fatal Errors Received. Set when either a 
Fatal or a Non-fatal error is received and 
ERR_FATAL_NON_FATAL_RX is already Set. 
W1 Note: This register field is sticky. 
3 C 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


ERR_FATAL_NON_FATAL_RX 

Fatal or Non-Fatal Error Received. Set when either a Fatal or a 
Non-fatal error Message is received and this bit is not already 
Set. 


Note: This register field is sticky. 
Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 

MUL_ERR_COR_RX 

Multiple Correctable Errors Received. Set when a Correctable 
error Message is received and ERR_COR_RX is already Set. 


Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

ERR_COR_RX 

Correctable Error Received. Set when a Correctable error 
Message is received and this bit is not already Set. 

Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


USP_PCIE AER ERR _SRC ID OFF 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value, 


Po eseription 
ERR_FATAL_NON_FATAL_SOURCE_ID 
Source of Fatal/Non-Fatal Error. Loaded with the Requester ID 
indicated in the received ERR_FATAL or ERR_NONFATAL Message 
when the ERR_FATAL/NONFATAL Received bit is not already set. 
Note: This register field is sticky. 

31:16 0x0000 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


| t—“‘ONONCOCOCOCOC#Uwescription——‘CC‘*zC 
ERR_COR_SOURCE_ID 
Source of Correctable Error. Loaded with the Requester ID 
indicated in the received ERR_COR Message when the ERR_COR 
Received bit is not already set. 
Note: This register field is sticky. 

15:0 0x0000 - : 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE AER TLP_PREFIX LOG 1 OFF 
Address: Operational Base + offset (0x0038) 


| Bit |Attr| Reset Value, 


CFG_TLP_PFX_LOG_1_ FOURTH_BYTE 
31:24 0x00 Byte 3 of Error TLP Prefix Log 1. For a description of this standard 


PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_1_ THIRD_BYTE 
23:16 0x00 Byte 2 Error TLP Prefix Log 1. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_1_SECOND_BYTE 
15:8 0x00 Byte 1 Error TLP Prefix Log 1. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_1_FIRST_BYTE 
7:0 0x00 Byte O Error TLP Prefix Log 1. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


USP PCIE AER TLP PREFIX LOG 2 OFF 
Address: Operational Base + offset (0x003C) 


| Bit |Attr| Reset Value 


CFG_TLP_PFX_LOG_2 FOURTH_BYTE 
31:24 0x00 Byte 3 Error TLP Prefix Log 2. For a description of this standard 


PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_2_THIRD_BYTE 

23:16 0x00 Byte 2 Error TLP Prefix Log 2. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_2_SECOND_BYTE 

15:8 0x00 Byte 1 Error TLP Prefix Log 2. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_2_FIRST_BYTE 

7:0 0x00 Byte O Error TLP Prefix Log 2. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


USP_PCIE AER TLP_PREFIX LOG 3 OFF 
Address: Operational Base + offset (0x0040) 


| Bit |Attr| Reset Value, 


CFG_TLP_PFX_LOG_3_FOURTH_BYTE 
31:24}WO |0x00 Byte 3 Error TLP Prefix Log 3. For a description of this standard 


PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_3_THIRD_BYTE 

23:16 0x00 Byte 2 Error TLP Prefix Log 3. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
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| Bit |Attr| Reset Value, 


CFG_TLP_PFX_LOG_3_SECOND_BYTE 
15:8 0x00 Byte 1 Error TLP Prefix Log 3. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_3_FIRST_BYTE 
7:0 0x00 Byte O Error TLP Prefix Log 3. For a description of this standard 


PCIe register field, see the PCI Express Specification. 


USP PCIE AER TLP PREFIX LOG 4 OFF 
Address: Operational Base + offset (0x0044) 


| Bit |Attr| Reset Value 


CFG_TLP_PFX_LOG_4 FOURTH_BYTE 

31:24 0x00 Byte 3 Error TLP Prefix Log 4. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_4_THIRD_BYTE 


23:16 0x00 Byte 2 Error TLP Prefix Log 4. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


CFG_TLP_PFX_LOG_4_SECOND_BYTE 

15:8 0x00 Byte 1 Error TLP Prefix Log 4. For a description of this standard 
PCIe register field, see the PCI Express Specification. 
CFG_TLP_PFX_LOG_4_FIRST_BYTE 

7:0 0x00 Byte O Error TLP Prefix Log 4. For a description of this standard 
PCIe register field, see the PCI Express Specification. 


11.4.4.13 USP_PCIE_SPCIE Registers Summary 
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Notes: Notes: Size: B- B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.4.14 USP_PCIE_SPCIE Detail Registers Description 

USP _ PCIE SPCIE CAP _HEADER_REG 

Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Extended Capability structure or 000h if no other 
items exist in the linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
31:20)/RW |0x190 Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxfff (MAX_VAL): Max value. 
Value After Reset: 0x190 
Testable: unconstrained 


CAP_VERSION 

Capability Version. This field is a PCI-SIG defined version number 

that indicates the version of the Capability structure present. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19:16|)RW /Ox1 Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

Oxf (MAX_VAL): Max value 

Value After Reset: Oxi 

Testable: unconstrained 
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| Bit |Attr|ResetValue| CCSC‘i@ecription 


EXTENDED_CAP_ID 
Secondary PCI Express Extended Capability ID. This field is a PCI- 
SIG defined ID number that indicates the nature and format of 
the Extended Capability. PCI Express Extended Capability ID for 
the Secondary PCI Express Extended Capability is 0019h. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

15:0 |RW /0x0019 Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxffff (MAX_VAL): Max value 
Value After Reset: 0x19 
Testable: unconstrained 


USP_PCIE SPCIE LINK _CONTROL3 REG 
Address: Operational Base + offset (0x0004) 
| Bit [Attr|ResetValue| CC‘ ecritiom 
[31:2 [RO_|Oxo0000000 [reserved 


EQ REQ_INT_EN 
Link Equalization Request Interrupt Enable. This bit is RW for 
Downstream Ports and for Upstream Ports when Crosslink 
Supported is 1b. This bit is not applicable and is RsvdP for 
Upstream Ports when the Crosslink Supported bit is Ob. If the 
Port does not support 8.0 GT/s, this bit is permitted to be 
hardwired to Ob by the controller. 
Note: The access attributes of this field are as follows: 

: oe Wire: RSVDP 
Dbi: R/W 
Values: 
0x0 (CLEAR): Clear 
Ox1 (SET): When Set, this bit enables the generation of an 
interrupt to indicate that the Link Equalization Request 8.0 GT/s 
bit, the Link Equalization Request 16.0 GT/s bit, or the Link 
Equalization Request 32.0 GT/s bit has been set. 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


PERFORM_EQ 
Perform Equalization. This bit is RW for Downstream Ports and for 
Upstream Ports when Crosslink Supported is 1b. This bit is not 
applicable and is RsvdP for Upstream Ports when the Crosslink 
Supported bit is Ob. If the Port does not support 8.0 GT/s, this bit 
is permitted to be hardwired to Ob by the controller. 
Note: The access attributes of this field are as follows: 
Wire: RSVDP 
Dbi: R/W 
Values: 

0x0 
0x0 (CLEAR): Clear 
Ox1 (SET): When this bit is 1b and a 1b is written to the Retrain 
Link bit with the Target Link Speed field set to 8.0 GT/s or higher, 
the Downstream Port must perform Link Equalization. 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


USP PCIE SPCIE LANE ERR STATUS REG 

Address: Operational Base + offset (Ox0008 

| Bit |Attr[ResetValue|  ———<s ——“‘;‘“;C™C‘CiS scription — 
[31:2 [RO |0x00000000 [reserved —“(‘“‘“(“‘“‘(‘(S;*™S™C*C*C*C*C“(‘(‘SCidC 


LANE_ERR_STATUS 

Lane Error Status Bits per Lane. Each bit indicates if the 

corresponding Lane detected a Lane-based error. A value of 1b 

indicates that a Lane based-error was detected on the 

corresponding Lane Number. For Ports that are narrower than 32 

Lanes, the unused upper bits [31: Maximum Link Width] are 

RsvdZ. For Ports that do not support 8.0 GT/s and do not set 

these bits based on 8b/10b errors , this field is permitted to be 
1:0 = 0x0 hardwired to 0 by the controller. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP_PCIE SPCIE CAP OFF OCH REG 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr|ResetValue[ CiDeescription 
31 |RO [oxo reserved 
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| Bit |Attr| Reset Value, 


Po CC—“‘C‘é @Scription 

USP_RX_PRESET_HINT1 

Upstream Port 8.0 GT/s Receiver Preset Hint 1. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Receiver preset 

hint 1 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
30:28)}RW |Ox0 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: R (sticky) 

Value After Reset: 0x7 

Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci eescription 


USP_TX_PRESET1 

Upstream Port 8.0 GT/s Transmitter Preset 1. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Transmitter preset 

1 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
27:24|RW |0x4 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: R (sticky) 

Value After Reset: Oxf 

ee —— unconstrained 


23 [RO [Oxo sireserved ——“‘“‘“(‘“(“(‘(;S;™C*d 


DSP_RX_PRESET_HINT1 
Downstream Port 8.0 GT/s Receiver Preset Hint 1. Receiver 
preset hint 1 value that may be used as a suggested setting for 
8.0 GT/s receiver equalization by this Port when the Port is 
operating as a Downstream Port. This field is ignored when the 
Port is operating as an Upstream Port. For an Upstream Port if 
Crosslink Supported is Ob, this field is RsvdP. Otherwise, this field 
is HwInit. 

22:20/RW |0x7 
Note: The access attributes of this field are as follows: 
Wire: RSVDP 
Dbi: RSVDP 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci eescription 


DSP_TX_PRESET1 
Downstream Port 8.0 GT/s Transmitter Preset 1. Transmitter 
preset 1 value used for 8.0 GT/s equalization by this Port when 
the Port is operating as a Downstream Port. This field is ignored 
when the Port is operating as an Upstream Port. For an Upstream 
Port if Crosslink Supported is Ob, this field is RsvdP. Otherwise, 
this field is HwInit. 

19:16/RW |Oxf 
Note: The access attributes of this field are as follows: 
Wire: RSVDP 
Dbi: RSVDP 
Value After Reset: Oxf 
Sa unconstraine 


a5 |RO_|0xo_ si reserved 


USP_RX_PRESET_HINTO 

Upstream Port 8.0 GT/s Receiver Preset Hint 0. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Receiver preset 

hint O value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
14:12)/RW |0x7 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: R (sticky) 

Value After Reset: 0x7 

Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci ecription 


USP_TX_PRESETO 

Upstream Port 8.0 GT/s Transmitter Preset 0. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Transmitter preset 

0 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
11:8 |RW |0x4 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: R (sticky) 

Value After Reset: Oxf 

Re unconstrained 


7 [RO [oxo sireserved —“‘“‘“‘“(“‘“‘“‘“(“(S;S:*™SC*d 


DSP_RX_PRESET_HINTO 
Downstream Port 8.0 GT/s Receiver Preset Hint 0. Receiver 
preset hint 0 value that may be used as a suggested setting for 
8.0 GT/s receiver equalization by this Port when the Port is 
operating as a Downstream Port. This field is ignored when the 
Port is operating as an Upstream Port. For an Upstream Port if 
Crosslink Supported is Ob, this field is RsvdP. Otherwise, this field 
is HwInit. 

RW |0x7 
Note: The access attributes of this field are as follows: 
Wire: RSVDP 
Dbi: RSVDP 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr|ResetValue| —SCi@eescription 


DSP_TX_PRESETO 
Downstream Port 8.0 GT/s Transmitter Preset 0. Transmitter 
preset 0 value used for 8.0 GT/s equalization by this Port when 
the Port is operating as a Downstream Port. This field is ignored 
when the Port is operating as an Upstream Port. For an Upstream 
Port if Crosslink Supported is Ob, this field is RsvdP. Otherwise, 
this field is HwInit. 

3:0 |RW |Oxf 
Note: The access attributes of this field are as follows: 
Wire: RSVDP 
Dbi: RSVDP 
Value After Reset: Oxf 
Testable: unconstrained 


USP_PCIE SPCIE CAP OFF 10H REG 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| Ci‘ ection 
31 |RO [oxo si reserved 


USP_RX_PRESET_HINT1 

Upstream Port 8.0 GT/s Receiver Preset Hint 1. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Receiver preset 

hint 1 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
30:28)/RW |0x7 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: R (sticky) 

Value After Reset: 0x7 

Testable: unconstrained 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1793 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eescription 


USP_TX_PRESET1 

Upstream Port 8.0 GT/s Transmitter Preset 1. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Transmitter preset 

1 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
27:24|RW |0x4 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: R (sticky) 

Value After Reset: Oxf 

eR —— unconstrained 


23 [RO [Oxo sireserved ——i—‘“‘“‘“C;C;*™SCCCCCC*d 


DSP_RX_PRESET_HINT1 
Downstream Port 8.0 GT/s Receiver Preset Hint 1. Receiver 
preset hint 1 value that may be used as a suggested setting for 
8.0 GT/s receiver equalization by this Port when the Port is 
operating as a Downstream Port. This field is ignored when the 
Port is operating as an Upstream Port. For an Upstream Port if 
Crosslink Supported is Ob, this field is RsvdP. Otherwise, this field 
is HwInit. 

22:20/RW |0x7 
Note: The access attributes of this field are as follows: 
Wire: RSVDP 
Dbi: RSVDP 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci eescription 


DSP_TX_PRESET1 
Downstream Port 8.0 GT/s Transmitter Preset 1. Transmitter 
preset 1 value used for 8.0 GT/s equalization by this Port when 
the Port is operating as a Downstream Port. This field is ignored 
when the Port is operating as an Upstream Port. For an Upstream 
Port if Crosslink Supported is Ob, this field is RsvdP. Otherwise, 
this field is HwInit. 

19:16/RW |Oxf 
Note: The access attributes of this field are as follows: 
Wire: RSVDP 
Dbi: RSVDP 
Value After Reset: Oxf 
Sa unconstraine 


a5 |RO_|0xo_ si reserved 


USP_RX_PRESET_HINTO 

Upstream Port 8.0 GT/s Receiver Preset Hint 0. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Receiver preset 

hint O value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
14:12)/RW |0x7 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: R (sticky) 

Value After Reset: 0x7 

Testable: unconstrained 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1795 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci ecription 


USP_TX_PRESETO 

Upstream Port 8.0 GT/s Transmitter Preset 0. 

The write value is gated with the 

PCIE_CAP_CROSS_LINK_SUPPORT field of 

LINK_CAPABILITIES2_REG. Field contains the Transmitter preset 

0 value sent or received during 8.0 GT/s Link Equalization. 

Case A: When Operating port is Downstream port and whether 

the Crosslink is supported or not, this field representss the value 

sent on Lane O during 8.0 GT/s equalization. 

Case B: When Operating port is Upstream port and Crosslink 

Supported bit is 0, this field is intended for debug and 

diagnostics. It contains the value captured from Lane O during 
11:8 |RW |0x4 Link Equalization. 

Case C: When Operating port is Upstream port and Crosslink 

Supported bit is 1, Field is not used or affected by the current 

Link Equalization. Field value will be used if a future crosslink 

negotiation switches the Operating Port Direction so that case A 

applies. 

For case A and C, Field is HwInit. For case B, Field is RO. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: R (sticky) 

Value After Reset: Oxf 

Re unconstrained 


7 [RO [oxo sireserved —“‘“‘“‘“(“‘“‘“‘“(“(S;S:*™SC*d 


DSP_RX_PRESET_HINTO 
Downstream Port 8.0 GT/s Receiver Preset Hint 0. Receiver 
preset hint 0 value that may be used as a suggested setting for 
8.0 GT/s receiver equalization by this Port when the Port is 
operating as a Downstream Port. This field is ignored when the 
Port is operating as an Upstream Port. For an Upstream Port if 
Crosslink Supported is Ob, this field is RsvdP. Otherwise, this field 
is HwInit. 

RW |0x7 
Note: The access attributes of this field are as follows: 
Wire: RSVDP 
Dbi: RSVDP 
Value After Reset: 0x7 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci eescription 


DSP_TX_PRESETO 
Downstream Port 8.0 GT/s Transmitter Preset 0. Transmitter 
preset O value used for 8.0 GT/s equalization by this Port when 
the Port is operating as a Downstream Port. This field is ignored 
when the Port is operating as an Upstream Port. For an Upstream 
Port if Crosslink Supported is Ob, this field is RsvdP. Otherwise, 
this field is HwInit. 

3:0 |RW |Oxf 
Note: The access attributes of this field are as follows: 
Wire: RSVDP 
Dbi: RSVDP 
Value After Reset: Oxf 
Testable: unconstrained 


11.4.4.15 _USP_PCIE_ATS Registers Summary 


Reset i 
| __Name _| oteet size] Yate | Description 
pee ee ace 0x0000 w_ |oxo001000F ATS Extended Capability Header 
USP_PCIE ATS CAPABILI iz 
TIES _CTRL_REG Dx008s w_ |oxooo00020 ATS Requester Capability Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.4.16 USP_PCIE_ATS Detail Registers Description 

USP _ PCIE ATS CAP HDR REG 

Address: Operational Base + offset (0x0000 


| Bit _|Attr| Reset Value 


NEXT_OFFSET 

Next Capability Offset. The offset to the next PCI Extended 

Capability structure or 000h if no other items exist in the linked 

list of capabilities. 

Note: The access attributes of this field are as follows: 
31:20/RW |0x000 Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: 0x178 

Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci eecription 


CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. 
Note: The access attributes of this field are as follows: 

19:16;)RW /Ox1 Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 


CAP_ID 
ATS Extended Capability ID. This field must return a Capability ID 
of OOOFh indicating that this is an ATS Extended Capability 
structure. 
Note: The access attributes of this field are as follows: 

15:0 |RW |Ox0OOf Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxf 
Testable: unconstrained 


USP_PCIE ATS CAPABILITIES CTRL REG 

Address: Operational Base + offset (0x0004 

| Bit |Attr|ResetValue|  —— s—“‘CS:C#éS eScription = =—_—§“ Cid 
31:22/RO [0x00O_——sireserved ————i—“‘“‘(CSCSC™C™C™C™C™C~C~—~S 


ENABLE 
Enable (E). When Set, the Function is enabled to cache 
translations. Behavior is undefined if this bit is Set, and the value 
of the PASID Enable, Execute Requested Permission Enable, or 
Privileged Mode Requested Enable bits are changed. 

21 RW {0x0 Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 
Testable: unconstrained 


STU 

Smallest Translation Unit (STU). This value indicates to the 

Function the minimum number of 4096-byte blocks that is 

indicated in a Translation Completions or Invalidate Requests. 
20:16|/RW {0x00 This is a power of 2 multiplier and the number of blocks is 2 STU. 

A value of 0 0000b indicates one block and a value of 1 1111b 

indicates 231 blocks (or 8 TB total). 

Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 
15:7 |RO_|0x000 


GLOBAL_INVAL_SPPRTD 
Global Invalidate Supported. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 

RW {0x0 Values: 
Oxi (SET): The Function supports Invalidation Requests that have 
the Global Invalidate bit Set. 
0x0 (CLEAR): The Function ignores the Global Invalidate bit in all 
Invalidate Requests. This bit is Ob if the Function does not 
support the PASID TLP Prefix. 
Value After Reset: 0x0 
Testable: unconstrained 


PAGE_ALIGNED_REQ 
Page Aligned Request. If Set, indicates the Untranslated Address 
is always aligned to a 4096 byte boundary. Setting this field is 
recommended. This field permits software to distinguish between 
implementations compatible with this specification and those 
compatible with an earlier version of this specification in which a 
Requester was permitted to supply anything in bits [11:2]. 

5 RW /Ox1 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 
INVALIDATE_Q_ DEPTH 
Invalidate Queue Depth. The number of Invalidate Requests that 
the Function can accept before putting backpressure on the 
Upstream connection. If 0 OO00b, the Function can accept 32 
Invalidate Requests. 
Note: The access attributes of this field are as follows: 

4:0 |RW |0x00 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 
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11.4.4.17 _USP_PCIE_PRS_EXT Registers Summary 


Reset ane 
| _ Name | oftset_ |size| Value ela la 
USP PCIE PRS EXT CAP Page Request Services Capability 
HDR REG 0x0000 w_ |oxoo000000 Header 
USP PCIE PRS EXT CON 
TROL STATUS REG OxOnes 


Page Request Services Control 

w_ |oxooo00000 and Status Register 

USP_ PCIE PRS EXT REQ Page Request Services 
CAPACITY_REG Ox000° w_ foxooo00001 Outstanding Capacit 

USP PCIE PRS EXT RE Page Request Services 
ALLOCATION REG expe w_ foxooo00009 Outstanding Allocation 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.18 USP_PCIE_PRS_EXT Detail Registers Description 
USP _ PCIE PRS EXT CAP _HDR_REG 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


Po eseription 
PRS_NEXT_OFFSET 
Page Request Services PCI Express Extended Capability Next 
Offset. The offset to the next PCI Extended Capability structure or 
000h if no other items exist in the linked list of capabilities. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
: Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
S20 RW: /0x000 Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x188 
Testable: unconstrained 


PRS_CAP_VERSION 
Page Request Services PCI Express Extended Capability Version. 
This field is a PCI-SIG defined version number that indicates the 
version of the Capability structure present. This field is depends 
on the version of the specification. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

19:16;/RW |0x0 Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxf (MAX_VAL): Max value 
Value After Reset: Oxi 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eescription 


PRS _CAP_ID 
Page Request Services PCI Express Extended Capability ID. This 
field indicates that the associated extended capability structure is 
a Page Request Extended Capability. This field must return a 
Capability ID of 0013h. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

15:0 |RW |/0x0000 Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxffff (MAX_VAL): Max value 
Value After Reset: 0x13 
Testable: unconstrained 


USP_PCIE PRS EXT CONTROL STATUS REG 

Address: Operational Base + offset (0x0004) 

| Bit [Attr|ResetValue| CC‘ ecriptiom 
31:26[RO_|OxOO si freserved 


PRS_PASID 
The PASID TLP Prefix is required. Function behavior is undefined 
if this bit is Clear and the Function receives a PRG Response 
Message with a PASID TLP Prefix. Function behavior is undefined 
if this bit is Set and the Function receives a PRG Response 
Message with no PASID TLP Prefix when the corresponding Page 
Requests had a PASID TLP Prefix. This bit is RsvdZ if the Function 
does not support the PASID TLP Prefix . 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

25 RW {0x0 Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (CLEAR): The Function does not expect PASID TLP Prefixes 
on any PRG Response Message. 
Oxi (SET): The Function expects a PASID TLP Prefix on PRG 
Response Messages when the corresponding Page Requests had a 
PASID TLP Prefix. 
Value After Reset: 0x0 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eecription 


PRS_STOPPED 
PRS mechanism stopped requests for additional pages. This field 
is only meaningful if Enable is Clear. If Enable is Set, this field is 
undefined. When the Enable field is Cleared, after having been 
previously Set, the interface transitions to the stopping state and 
Clears this field. After all page requests currently outstanding at 
the Function(s) have completed, this field is Set and the interface 
enters the disabled state. If there were no outstanding page 
requests, this field may be Set immediately when Enable is 
Cleared. Resetting the interface will cause an immediate 
transition to the disabled state. While in the stopping state, 
receipt of a Response Failure message will result in the immediate 
transition to the disabled state (Setting this field). For SR-IOV, 
this field is Set only when all associated Functions (PF and VFs) 
24 0x0 have stopped issuing page requests. The cfg_prs_stopped output 
pin reflects the value of this register field. 
0x0 (CLEAR): The associated page request interface either has 
not stopped or has stopped issuing new Page Requests but has 
outstanding Page Requests. 
Oxi (SET): The associated page request interface has stopped 
issuing additional page requests and that all previously issued 
Page Requests have completed. 
Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 


23:18|RO_|0x00_ reserved 


PRS_UPRGI 
PRS has received a response with Unexpected Page Request 
Group Index. This field, when Set, indicates that the Function has 
received a PRG Response Message containing a PRG index that 
has no matching request. This field is Set by the Function and 
cleared when a one is written to the field. For SR-IOV, this field is 
Set in the PF if any associated Function (PF or VF) receives a PRG 

47 Wi 0x0 Response Message that does has no matching request. The 

C cfg_prs_uprgi output pin reflects the value of this register field. 

Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CCéieseription 
PRS_RESP_FAILURE 
PRS has received a PRG response failure. This field, when Set, 
indicates that the Function has received a PRG Response Message 
indicating a Response Failure. The Function expects no further 
responses from the host (any received are ignored). This field is 
Set by the Function and Cleared when a one is written to the 
field. For SR-IOV, this field is Set in the PF if any associated 
W1 Function (PF or VF) receives a PRG Response Message indicating 

16 Cc 0x0 Response Failure. The cfg_prs_response_failure output pin 
reflects the value of this register field. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


15:2 [RO |0x0000_ si freserved 
PRS RESET 
Page Request Services Reset. Reads of this field return Ob. The 
cfg_prs_reset output pin reflects the value of this register field. 


0x0 (CLEAR): No action is initiated if this field is written to Ob, or 
if this field is written with any value while the Enable field is set. 
Oxi (SET): When the Enable field is clear, or is being cleared in 
the same register update that sets this field, writing a 1b to this 
field, clears the associated implementation dependent page 
request credit counter and pending request state for the 
associated Page Request Interface. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 

PRS ENABLE 

Page Request Services Enabled. If both this field and the Stopped 
field are Clear, then the Page Request Interface will not issue new 
page requests, but has outstanding page requests that have been 
transmitted or are queued for transmission. When the Page 
Request Interface is transitioned from not-Enabled to Enabled, its 
status flags (Stopped, Response Failure, and Unexpected 
Response flags) are cleared. Enabling a Page Request Interface 
that has not successfully Stopped has indeterminate results. The 
cfg_prs_enable output pin reflects the value of this register field. 


Values: 


0x0 (CLEAR): The Page Request Interface is not allowed to issue 
page requests. 

Oxi (SET): Indicates that the Page Request Interface is allowed 
to make page requests. 

Value After Reset: 0x0 
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USP PCIE PRS EXT REQ CAPACITY REG 
Address: Operational Base + offset (0x0008 


| Bit |Attr/ResetValue| Ci eescription 


PRS _OUTSTANDING_CAPACITY 
Page Request Services Outstanding Capacity value. This is the 
upper limit on the number of pages that can be usefully allocated 
to the Page Request Interface. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
31:0-)/RW. |Ox00000004 Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
OxffffffffF (MAX_VAL): Max value 
Value After Reset: Oxi 
Testable: unconstrained 


USP_PCIE PRS EXT REQ ALLOCATION REG 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr| Reset Value, 


Po eseription 
PRS _OUTSTANDING_ALLOCATION 
Page Request Services Outstanding Allocation value. This Field 
contains the number of outstanding page request messages the 
associated Page Request Interface is allowed to issue. The 
cfg_prs_outstanding_allocation output pin reflects the value of 
this register field. 

31:0 |Rw |oxo0000000 : 
Values: 
0x0 (MIN_VAL): Min value 
OxfffffffF (MAX_VAL): Max value 
Value After Reset: 0x0 


11.4.4.19 USP_PCIE_LTR Registers Summary 


Reset Sua 
[ove fond Secs | ower 


ee LTR_CAP HDR |9,9000 w_ Jox1so10018 LTR Extended Capability Header 
USP PCIE LTR LATENCY |, oo 94 w_ |oxoo000000 LTR Max Snoop and No-Snoop 
REG Latency Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.20 USP_PCIE_LTR Detail Registers Description 
USP PCIE LTR CAP HDR REG 
Address: Operational Base + offset (0x0000) 
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| Bit |Attr|ResetValue| Ci@eescription 


NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Extended Capability structure or 000h if no other 
items exist in the linked list of Capabilities. 
Note: The access attributes of this field are as follows: 

Biee Otel Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x190 
Testable: unconstrained 


CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. This 
field is depends on version of the specification. 
Note: The access attributes of this field are as follows: 

pene ox Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 
CAP_ID 
LTR Extended Capacity ID. This field is a PCI-SIG defined ID 
number that indicates the nature and format of the Extended 
Capability. PCI Express Extended Capability for the LTR Extended 
Capability is 0018h. 
Note: The access attributes of this field are as follows: 

15:0 0x0018 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x18 
Testable: unconstrained 


USP_ PCIE LTR LATENCY REG 


Address: Operational Base + offset (0x0004 
[Attr| Reset Value 
31:29/RO_ [Oxo ——si[reserved ee s—(‘“‘“‘“‘“‘“‘;;C*r 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1805 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


MAX_ RCS SRO ei SNOOP_LAT_SCALE 

Max No-Snoop Latency Scale. This register provides a scale for 

the value contained within the Max No-Snoop LatencyValue field. 

Encoding is the same as the LatencyScale fields in the LTR 

Message. It is strongly recommended that any updates to this 
28:26/RW 0x0 field are reflected in LTR Message(s) sent by the device within 1 

ms. Hardware operation is undefined if software writes a Not 

Permitted value to this field. 

Value After Reset: 0x0 

MAX_NO_SNOOP_LAT 

Max No-Snoop Latency Value. Along with the Max No-Snoop 

LatencyScale field, this register specifies the maximum no-snoop 

latency that a device is permitted to request. Software should set 
25:16|/RW |0x000 this to the platform?s maximum supported latency or less. It is 

strongly recommended that any updates to this field are reflected 

in LTR Message(s) sent by the device within 1 ms. 

Value After Reset: 0x0 


}15:13/RO_|OxO [reserved 


MAX_SNOOP_LAT_SCALE 
Max Snoop Latency Scale. This register provides a scale for the 
value contained within the Max Snoop LatencyValue field. 
Encoding is the same as the LatencyScale fields in the LTR 
; Message. It is strongly recommended that any updates to this 

12:10/RW |0x0 field are reflected in LTR Message(s) sent by the device within 1 
ms. Hardware operation is undefined if software writes a Not 
Permitted value to this field. 
Value After Reset: 0x0 
MAX_SNOOP_LAT 
Max Snoop Latency Value. Along with the Max Snoop 
LatencyScale field,this register specifies the maximum snoop 
latency that a device is permitted to request. Software should set 

RW |0x000 this to the platform?s maximum supported latency or less. It is 

strongly recommended that any updates to this field are reflected 
in LTR Message(s) sent by the device within 1 ms. 
Value After Reset: 0x0 


11.4.4.21 USP_PCIE_L1SUB Registers Summary 


Reset Peer 
Bee 8 Value ere” 
USP PCIE LISUB CAP H Li Substates Extended Capability 
EADER REG 0x0000 w  Joxipo1001e aesdce 


USP PCIE L1SUB CAPABI 

LITY_REG 0x0004 w_ |oxoo2soa1F L1 Substates Capability Register 
joe a LISUB CONTR |p 9998 w_ Joxoooooao0 L1 Substates Control 1 Register 
SLvREG ace LISUB_CONTR Io. q90¢ w_ Joxooo00028 L1 Substates Control 2 Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 
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11.4.4.22 USP_PCIE_L1SUB Detail Registers Description 
USP PCIE LiSUB CAP HEADER REG 
Address: Operational Base + offset (0x0000) 


| Bit _|Attr| Reset Value 


NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Capability structure or 000h, if no other items exist 
in the linked list of Capabilities. For Extended Capabilities 
implemented in Configuration Space, this offset is relative to the 
beginning of PCI-compatible Configuration Space and thus must 
always be either 000h (for terminating list of Capabilities) or 
greater than OFFh. The bottom 2 bits of this offset are Reserved 
and must be implemented as 00b although software must mask 
them to allow for future uses of these bits. 

31:20/RW |0OxidO 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x1d0 
Testable: unconstrained 


CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. This 
field is depends on version of the specification. 
Note: The access attributes of this field are as follows: 

Seno Re ONT Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 
EXTENDED_CAP_ID 
L1SUB Extended Capability ID. This field is a PCI-SIG defined ID 
number that indicates the nature and format of the Extended 
Capability. Extended Capability ID for L1 PM Substates is OO01Eh. 
Note: The access attributes of this field are as follows: 

15:0 |RW |0x001ie Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxie 
Testable: unconstrained 


USP PCIE L1SUB CAPABILITY REG 
Address: Operational Base + offset (0x0004) 
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Bit |Altr| Reset Value|___________Deseription _| 
31:24/RO_|Ox0O [reserved 


PWR_ON_VALUE_SUPPORT 

Port T Power On Value. Along with the Port T_.POWER_ON_SCALE 

field in the L1 PM Substates Capabilities register sets the time (in 

us) that this Port requires the port on the opposite side of Link to 

wait in L1.2.Exit after sampling CLKREQ# asserted before actively 

driving the interface. The value of Port T.POWER_ON is 

calculated by multiplying the value in this field by the scale value 

in the Port T.POWER_ON_SCALE field in the L1 PM Substates 

Capabilities register. Required for all Ports for which either the 

PCI-PM L1.2 Supported bit is Set, ASPM L1.2 Supported bit is Set, 
23:19/RW /0x05 or both are Set, otherwise this field is of type RsvdP. 

Note: The access attributes of this field are as follows: 

Wire: HWINIT 

Dbi: 

L1SUB_CAPABILITY_REG.L1_2_ ASPM_SUPPORT||L1SUB_CAPABI 

LITY_REG.L1_2_ PCIPM_SUPPORT ? RWS : RSVDP 

Value After Reset: 0x5 

ae writeAsRead 


8 (RO |Ox0" reserved C= __ 


PWR_ON_SCALE_ SUPPORT 
Port T Power On Scale. Specifies the scale used for the Port 
T_POWER_ON_VALUE field in the L1 PM Substates Capabilities 
register. Range of values are given below. Required for all Ports 
for which either the PCI-PM L1.2 Supported bit is Set, ASPM L1.2 
Supported bit is Set, or both are Set, otherwise this field is of 
type RsvadP. 
Note: The access attributes of this field are as follows: 
Wire: HWINIT 

17:16;/RW |0x0 Dbi: 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM SUPPORT ? RWS : RSVDP 
Values: 
0x0 (_2us): Scale is 2us 
Oxi (_10us): Scale is 10us 
0x2 (_100us): Scale is 100us 
0x3 (Reserved): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr| Reset Value, 


Po CC—“‘(CC‘#éD@Secription 
COMM_MODE_SUPPORT 
Port Common Mode Restore Time. Time (in us) required for this 
Port to re-establish common mode. Required for all Ports for 
which either the PCI-PM L1.2 Supported bit is Set, ASPM L1.2 
Supported bit is Set, or both are Set, otherwise this field is of 
type RsvaP. 

15:8 IRW |ox0a Note: The access attributes of this field are as follows: 
Wire: HWINIT 
Dbi: 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_ SUPPORT ? RWS : RSVDP 
Value After Reset: Oxa 
Testable: writeAsRead 


7:5 |RO |OxO reserved 


L1_PMSUB_SUPPORT 
L1 PM Substates ECN Supported. When Set this field indicates 
that this Port supports Li PM Substates. 
4 RW |0x1 Note: The access attributes of this field are as follows: 
Wire: HWINIT 
Dbi: R/W (sticky) 
Value After Reset: Oxi 


Li_1 ASPM_SUPPORT 
ASPM L11 Supported. When Set this field indicates that ASPM 
L1.1 is supported. 
3 RW |Ox1 Note: The access attributes of this field are as follows: 
Wire: HWINIT 
Dbi: R/W (sticky) 
Value After Reset: Oxi 
Li 2 ASPM_SUPPORT 
ASPM L12 Supported. When Set this field indicates that ASPM 
L1.2 is supported. 
2 RW |Ox1 Note: The access attributes of this field are as follows: 
Wire: HWINIT 
Dbi: R/W (sticky) 
Value After Reset: Oxi 
Li_1 = PCIPM_SUPPORT 
PCI-PM L11 Supported. When Set this field indicates that PCI-PM 
L1.1 is supported, and must be Set by all Ports implementing L1 
PM Substates. 
1 Sa cs Note: The access attributes of this field are as follows: 
Wire: HWINIT 
Dbi: R/W (sticky) 
Value After Reset: Oxi 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1809 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Pp escription 
Li 2 PCIPM_SUPPORT 
PCI-PM L12 Supported. When Set this field indicates that PCI-PM 
L1.2 is supported. 
RW |Ox1 Note: The access attributes of this field are as follows: 
Wire: HWINIT 
Dbi: R/W (sticky) 
Value After Reset: Oxi 


USP PCIE LiSUB CONTROL1 REG 
Address: Operational Base + offset (0x0008 


| Bit_|Attr| Reset Value 


Li 2 TH_SCA 

LTR L12 Threshold Scale. This field provides a scale for the value 

contained within the LTR_L1.2_ THRESHOLD_ Value. Hardware 

operation is undefined if software writes a Not-Permitted value to 

this field. Required for all Ports Ports for which the ASPM L12 

Supported bit is Set, otherwise this field is of type RsvdP. 
31:29|Rw loxo Note: The access attributes of this field are as follows: 

Wire: L1SUB_CAPABILITY_REG.L1_2_ ASPM_SUPPORT ? RW : 

RSVDP 

Dbi: L1SUB_CAPABILITY_REG.L1_2_ ASPM_SUPPORT ? RW : 

RSVDP 

Value After Reset: 0x0 

Testable: writeAsRead 


28:26|RO_|0xO_si reserved 


Li 2 TH_VAL 
LTR L12 Threshold Value. Along with the 
LTR_L1.2_THRESHOLD_ Scale, this field indicates the LTR 
threshold used to determine if entry into L1 results in L1.1 (if 
enabled) or L1.2 (if enabled). Required for all Ports for which the 
ASPM L12 Supported bit is Set, otherwise this field is of type 
RsvdP. 

25:16/RW |0x000 Note: The access attributes of this field are as follows: 
Wire: L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT ? RW : 
RSVDP 
Dbi: L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT ? RW : 
RSVDP 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr|ResetValue| Ci@eescription 


T_COMMON_MODE 
Common Mode Restore Time. Sets value of TTOMMONMODE (in 
us), which must be used by the Downstream Ports for timing the 
re-establishment of common mode. This field is of type RsvdP for 
Upstream Ports. 
Note: The access attributes of this field are as follows: 

15:8 |RW |Ox0a 
Wire: No access. 
Dbi: 
L1SUB_CAPABILITY_REG.L1_2_ ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2_ PCIPM_SUPPORT ? RW : RSVDP 
Value After Reset: Oxa 
ee writeAsRead 


7:4 |RO |OxO_ reserved 


Li i ASPM_EN 
ASPM L11 Enable. When Set this field, enables ASPM L1.1. For 
Ports for which the ASPM L1.1 Supported bit is clear, this bit is 
permitted to be hardwired to 0. Required for both Upstream and 
Downstream Ports. For compatibility with possible future 

3 RW 0x0 extensions, software must not enable L1 PM Substates unless the 
L1 PM Substates Supported field in the L1 PM Substates 
Capabilities Register is Set. 
Value After Reset: 0x0 


Li 2 ASPM_EN 
ASPM L12 Enable. When Set this field, enables ASPM L1.2. For 
Ports for which the ASPM L1.2 Supported bit is clear, this bit is 
permitted to be hardwired to 0. Required for both Upstream and 
Downstream Ports. For compatibility with possible future 

2 RW 0x0 extensions, software must not enable L1 PM Substates unless the 
L1 PM Substates Supported field in the L1 PM Substates 
Capabilities Register is Set. 
Value After Reset: 0x0 
Li_ i PCIPM_EN 
PCI-PM Lii Enable. When Set this field, enables PCI-PM L1.1. 
Required for both Upstream and Downstream Ports. For 
compatibility with possible future extensions, software must not 

1 RW 0x0 enable Li PM Substates unless the L1 PM Substates Supported 
field in the L1 PM Substates Capabilities Register is Set. 
Value After Reset: 0x0 
Li 2 PCIPM_EN 
PCI-PM Li2 Enable. When Set this field, enables PCI-PM L1.2. For 
Ports for which the PCI-PM L1.2 Supported bit is clear, this bit is 
permitted to be hardwired to 0. Required for both Upstream and 
Downstream Ports. For compatibility with possible future 

RW 0x0 extensions, software must not enable L1 PM Substates unless the 

L1 PM Substates Supported field in the L1 PM Substates 
Capabilities Register is Set. 
Value After Reset: 0x0 
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USP PCIE L1iSUB CONTROL2 REG 

Address: Operational Base + offset (OxO000C 

| Bit |Attr|ResetValue|  —_— “s—“t;‘“;CéiScription =— (sd 
[31:8 [RO [0x000000__—ifreserved ——“‘“‘“C;(C:*S*S™*~™*~*™~™~™~C~C~C™CS 


T_POWER_ON_VALUE 
T Power On Value. Along with the T.POWER_ON_SCALE sets the 
minimum amount of time (in us) that the Port must wait in 
L1.2.Exit after sampling CLKREQ# asserted before actively 
driving the interface. T.POWER_ON is calculated by multiplying 
the value in this field by the value in the T_.POWER_ON_SCALE 
field. Required for all Ports that support L1.2, otherwise this field 
is of type RsvdP.This field must only be modified when the ASPM 
L1.2 Enable and PCI-PM L1.2 Enable bits are both Clear. The Port 
behavior is undefined if this field is modified when either the 
ASPM L1.2 Enable and/or PCI-PM L1.2 Enable bit(s) are set. 

7:3. |RW |0x05 
Note: The access attributes of this field are as follows: 
Wire: 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_ SUPPORT ? RWS : RSVDP 
Dbi: 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_ SUPPORT ? RWS : RSVDP 
Value After Reset: 0x5 
ee ——x< $$ writeAsRead 


2 |RO_|0xo_sireserved 


T_POWER_ON_SCALE 
T Power On Scale. Specifies the scale used for 
T_POWER_ON_VALUE. Range of values are given below. Required 
for all Ports that support L1.2, otherwise this field is of type 
RsvdP. This field must only be modified when the ASPM L1.2 
Enable and PCI-PM L1.2 Enable bits are both Clear. The Port 
behavior is undefined if this field is modified when either the 
ASPM L1.2 Enable and/or PCI-PM L1.2 Enable bit(s) are set. 
Note: The access attributes of this field are as follows: 
Wire: 

rw loxo L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_SUPPORT ? RWS : RSVDP 
Dbi: 
L1SUB_CAPABILITY_REG.L1_2 ASPM_SUPPORT||L1SUB_CAPABI 
LITY_REG.L1_2 PCIPM_ SUPPORT ? RWS : RSVDP 
Values: 
0x0 (_2us): Scale is 2us 
Oxi (_10us): Scale is 10us 
0x2 (_100us): Scale is 100us 
0x3 (Reserved): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 
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11.4.4.23 USP_PCIE_DPA Registers Summary 


Reset See, 
aa ae a 
"SDR EEGT = EXT CAP |9x0000 w  Joxiaosoo1e DPA Extended Capability Header 


USP PCIE DPA CAP REG [0x0004___|W__[OxFF801107 |DPA Capability Register 


ee pole BRS LAL te 0x0008 w_ |oxoo000000 DPA Latency Indicator Register 


USP PCIE DPA STATUS | 

CNTRL REG 0x000C w_ |oxooo00100 DPA Status and Control Register 
USP PCIE DPA PWR _ ALL DSP Substate Power Allocation 
OC_ARRAYO Ox00re w  Joxip1e1F20 Register 3~0 

USP PCIE DPA PWR ALL DSP Substate Power Allocation 
OC _ARRAY4 one w  Joxig1aieic Register 7~4 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.4.24  USP_PCIE_DPA Detail Registers Description 

USP_ PCIE DPA EXT CAP HDR _ REG 

Address: Operational Base + offset (0x0000) 


| Bit [Attr| Reset Value Description 


NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Extended Capability structure or 000h if no other 
items exist in the linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
prec? Oxtge Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: 0xid0O 
Testable: unconstrained 


CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. 
Note: The access attributes of this field are as follows: 
19:16 Oxi Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: unconstrained 
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| Bit |Attr|ResetValue| Ci@eescription 


EXT_CAP_ID 

DPA Extended Capability ID. This field is a PCI-SIG defined ID 

number that indicates the nature and format of the Extended 

Capability. PCI Express Extended Capability ID for the DPA 

Extended Capability is 0016h. 

Note: The access attributes of this field are as follows: 
0x0016 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W else R 

Note: This register field is sticky. 

Value After Reset: 0x16 

Testable: unconstrained 


USP _ PCIE DPA CAP REG 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


XLCY1 
Transition Latency Value 1 (XIcy1). This value is multiplied by the 
Transition Latency Unit to determine the maximum Transition 
Latency for the substate. 
31:24|\Rw loxet Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxff 


XLCYO 
Transition Latency Value 0 (XIcy0). This value is multiplied by the 
Transition Latency Unit to determine the maximum Transition 
Latency for the substate. 
23:16/RW |oxg0 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x80 
reserved 


15:14/RO_|0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


PAS 
Power Allocation Scale. The encodings provide the scale to 
determine power allocation per substate in Watts. The value 
corresponding to the substate in the Substate Power Allocation 
field is multiplied by this field to determine the power allocation 
for the substate. 
Note: The access attributes of this field are as follows: 
. Wire: R (sticky) 

Peet Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
Ox0 (_10.0X): 10.0x 
Oxi (_1.0X): 1.0x 
Ox2 (_0.1X): 0.1x 
0x3 (_0.01X): 0.01x 
Value After Reset: Oxi 


]41:10/RO_|OxO_ [reserved 


TLUNIT 
Transition Latency Unit (TLunit). A substate's Transition Latency 
Value is multiplied by the Transition Latency Unit to determine the 
maximum Transition Latency for the substate. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
ao Note: This register field is sticky. 
Values: 
0x0 (_1MS): 1ms 
Ox1 (_10MS): 10ms 
0x2 (_100MS): 100ms 
0x3 (RSVD): Reserved 
Value After Reset: Oxi 


7:5 |RO |OxO reserved 


SUBSTATE_MAX 
Maximum Substate Number. Value of this field indicates the 
maximum substate number, which is the total number of 
supported substates minus one. A value of 0 0000b indicates 
support for one substate. 

4:0 |RW |0x07 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x7 
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USP PCIE DPA LAT IND REG 
Address: Operational Base + offset (0x0008 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


X1_INDICATOR1 
Transition Latency Indicator Bits. Each bit indicates which 
Transition Latency Value is associated with the corresponding 
substate. A value of Ob indicates Transition Latency Value 0; a 
value of 1b indicates Transition Latency Value 1. Only bits 
[Substate_Max :0] are defined. Bits above Substate_Max are 
RsvaP. 

7:0 |RW |0x00 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP _ PCIE DPA STATUS CNTRL REG 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:21[RO_|Oxo0O_ si reserved 


SUBSTATE_CONTROL 
Substate Control. This field can be used by the software to 
configure the Function substate. The software can write the 
substate value in this field to initiate a substate transition. 

gO Oxne When the Substate Control Enabled bit in the DPA Status Register 
is Set, this field determines the Function substate. 
When the Substate Control Enabled bit in the DPA Status Register 
is Clear, this field has no effect on the Function substate. 
Value After Reset: 0x0 


15:9 |RO [0x00 [reserved 
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| Bit |Attr| Reset Value, 


SUBSE COWES eet _CONTROL_EN 
Substate Control Enabled. This field can be used by the software 
to disable the Substate Control field in the DPA Control Register. 
Hardware sets this bit following a Conventional Reset or FLR. 
Software can clear this bit by writing a 1b to it. Software cannot 
set this bit directly. 
Note: The access attributes of this field are as follows: 
Wire: RW1C 
Dbi: R/W 

Rwve /Oxt Values: 
Oxi (SET): The Substate Control field determines the current 
substate. 
0x0 (CLEAR): The Substate Control field has no effect on the 
current substate. 
Value After Reset: Ox1 
Testable: writeAsRead 
Volatile: true 


7:5 |RO |OxO [reserved 


SUBSTATE_STATUS 
Substate Status. This field indicates current substate for this 
Function. 
Note: The access attributes of this field are as follows: 
4:0 RW |0x00 Wire: R 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE DPA PWR ALLOC ARRAYO 
Address: Operational Base + offset (0x0010 


| Bit_|Attr| Reset Value 


PWR_ALLOC_VAL3 
Substate Power Allocation Substate 3. The value in this field is 
multiplied by the Power Allocation Scale to determine power 
allocation in Watts for the substate 3. 
31:24/RwW loxid Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxid 
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| Bit |Attr|ResetValue| Ci@eescription 


PWR_ALLOC_VAL2 
Substate Power Allocation Substate 2. The value in this field is 
multiplied by the Power Allocation Scale to determine power 
allocation in Watts for the substate 2. 
23:16/RW loxie Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxle 


PWR_ALLOC_VAL1 
Substate Power Allocation Substate 1. The value in this field is 
multiplied by the Power Allocation Scale to determine power 
allocation in Watts for the substate 1. 
15:8 IRw loxif Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxif 
PWR_ALLOC_VALO 
Substate Power Allocation Substate 0. The value in this field is 
multiplied by the Power Allocation Scale to determine power 
allocation in Watts for the substate 0. 
5-0 IRw |ox20 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x20 


USP PCIE DPA PWR ALLOC ARRAY4 
Address: Operational Base + offset (0x0014 


| Bit_|Attr| Reset Value 


PWR_ALLOC_VAL7 
Substate Power Allocation Substate 7. The value in this field is 
multiplied by the Power Allocation Scale to determine power 
allocation in Watts for the substate 7. 
31:24/RwW lox19 Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x19 
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| Bit |Attr|ResetValue| Cé@eescription 


PWR_ALLOC_VAL6 
Substate Power Allocation Substate 6. The value in this field is 
multiplied by the Power Allocation Scale to determine power 
allocation in Watts for the substate 6. 
23:16/RW loxia Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxia 


PWR_ALLOC_VAL5 
Substate Power Allocation Substate 5. The value in this field is 
multiplied by the Power Allocation Scale to determine power 
allocation in Watts for the substate 5. 
15:3 IRW loxib Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxib 
PWR_ALLOC_VAL4 
Substate Power Allocation Substate 4. The value in this field is 
multiplied by the Power Allocation Scale to determine power 
allocation in Watts for the substate 4. 
7:0 Irw loxic Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxic 


11.4.4.25 USP_PCIE_RAS_DES Registers Summary 


Reset shi 
ee 
USP PCIE RAS DES CAP Vendor-Specific Extended 

HEADER REG Onn? w_ |ox2ao10008 Capability Header 

USP PCIE RAS DES VEN 

DOR SPECIFIC HEADER |0x0004 0x10040002 |Vendor-Specific Header 
REG 


USP PCIE RAS DES EVE 
a 
REG 

E BASED ANALYSIS CON |0x0010 W |0x00000000 |Time-based Analysis Control 
TROL REG 
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Reset et ce 
| Name | offset size! Ytue | Descrintion | 
USP PCIE RAS DES TIM 
E BASED ANALYSIS DAT |0x0014 W_ |0x00000000 |Time-based Analysis Data 
A_REG 
USP_PCIE RAS DES TIM 
E BASED ANALYSIS DAT |0x0018 |w |oxoo000000 |//PPEr 3 DIES of Time-based 
A_63_32 REG us 
USP PCIE RAS DES EINJ ane 
ENABLE REG 0x0030 0x00000000 [Error Injection Enable 
USP PCIE RAS DES EINJ Error Injection Control 0 (CRC 
USP PCIE RAS DES EINJ Error Injection Control 1 
1 SEQNUM_ REG Ox0038 Oxoounede (Sequence Number Error) 
USP PCIE RAS DES EINJ Error Injection Control 2 (DLLP 
USP PCIE RAS DES EINJ Error Injection Control 3 (Symbol 
Error Injection Control 4 (FC 
pxeeppecee Credit Error) 
Error Injection Control 5 (Specific 
0x00000000 TLP Error) 


USP_PCIE RAS DES EINJ 

4 _FC_REG Ox0On8 

USP PCIE RAS DES EINJ 

5 SP TLP REG exons 

USP PCIE RAS DES EINJ Error Injection Control 6 

6 COMPARE POINT HO R|Ox004C W_ |0x00000000 |(Compare Point Header DWORD 

EG #0 

USP PCIE RAS DES EINJ Error Injection Control 6 

6 COMPARE POINT Hi R|jOx0050 W_ |0x00000000 |(Compare Point Header DWORD 

EG #1) 

USP PCIE RAS DES EINJ Error Injection Control 6 

6 COMPARE POINT H2 R|Ox0054 W_ |0x00000000 |(Compare Point Header DWORD 

EG #2) 

USP PCIE RAS DES EINJ Error Injection Control 6 
COMPARE POINT H3_R/0x0058 W_ |0x00000000 |(Compare Point Header DWORD 

EG #3 


USP _PCIE RAS DES EINJ 
6 COMPARE VALUE H1_ |0x0060 


x 
6 COMPARE VALUE HO |0x005C 0x00000000 |(Compare Value Header DWORD 
REG #0) 
Error Injection Control 6 
0x00000000 |(Compare Value Header DWORD 
#1 
(oan ‘nelianelaoaal 
6 COMPARE VALUE H2_ |0x0064 0x00000000 |(Compare Value Header DWORD 
REG #2) 
USP PCIE RAS DES EINJ Error Injection Control 6 
6 COMPARE VALUE _H3_ |0x0068 0x00000000 |(Compare Value Header DWORD 
REG #3) 


USP_PCIE RAS DES EINJ 
6 CHANGE POINT HO RE|Ox006C 


REG 
USP_PCIE RAS DES EINJ 


Error Injection Control 6 (Change 
Point Header DWORD #0) 


USP PCIE RAS DES _EINJ Error Injection Control 6 (Change 
2 CHANGE POINT Hi RE|Ox0070 0x00000000 Point Header DWORD #1) 
USP PCIE RAS DES EINJ en 

Error Injection Control 6 (Change 
2 CHANGE POINT H2 RE|0x0074 0x00000000 Point Header DWORD #2) 
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| ___Meme | offset [stra] Vane | Peverition 
See) ine 
EEONEE LEGER pom w [boven efoto 
BEER IAUETES foc [oom i Mirna 
Snes Se |ox00sc |W _[oxo0000000 rar) Neen coms Packet 
EONTROLL REG |°%00%0_[w [0100000000 [ticon Debug controls 

wo 

ce 

ce 


W 
W 
WwW 
W 
USP PCIE RAS DES SD re 
CONTROL2 REG ~~ Ox00A4 W x00000000 |Silicon Debug Control 2 
USP_ PCIE RAS DES SD Silicon Debug Status(Layer1 Per- 
STAMUS: CILANE REG. | Xoo =, «ORO ESOOMN 
USP PCIE RAS DES SD Silicon Debug Status(Layer1 
STATUS LilTSSM REG |CX2CB4 |W }0x00000200 | ccm) 
USP PCIE RAS DES SD Fe 
STATUS PM REG Ox00B8 w_ Joxoo000000 Silicon Debug Status(PM) 
W 
W 
W 
W 
W 
WwW 
W 
WwW 


USP PCIE RAS DES SD 4 

STATUS L2 REG Ox00BC w_ |oxooFFFo00 Silicon Debug Status(Layer2) 
USP_PCIE RAS DES SD 

STATUS _L3FC_REG Oxon 


0x00000000 |Silicon Debug Status(Layer3 FC) 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.4.26 USP_PCIE_RAS_DES Detail Registers Description 

USP PCIE RAS DES CAP HEADER REG 

Address: Operational Base + offset (Ox0000) 


USP PCIE RAS DES SD 
STATUS L3 REG Ox00C4 


USP PCIE RAS DES SD 
EQ CONTROL1 REG exgeD0 wo 
USP PCIE RAS DES SD 
EQ CONTROL2 REG Ox0ODe we | 
USP PCIE RAS DES SD 
EQ CONTROL3 REG mee we 


USP PCIE RAS DES SD 
EQ STATUS1 REG O0x00E0 
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| Bit |Attr|ResetValue| —Ci@eescription 


NEXT_OFFSET 

Next Capability Offset. This field contains the offset to the next 

PCI Express Capability structure or 000h if no other items exist in 

the linked list of Capabilities. For Extended Capabilities 

implemented in Configuration Space, this offset is relative to the 

beginning of PCI-compatible Configuration Space and thus must 

always be either 00Oh (for terminating list of Capabilities) or 

greater than OFFh. 

Note: The access attributes of this field are as follows: 
31:20/RW |0x2a0 Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

Oxfff (MAX_VAL): Max value 

Value After Reset: Ox2d0 

Testable: writeAsRead 


CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. 
Value of this field is depends on the version of the specification. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
; Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
12 TO IRM. | Ox Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxf (MAX_VAL): Max value 
Value After Reset: Ox1 
Testable: writeAsRead 
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| Bit |Attr|ResetValue| Ci ecription 


EXTENDED_CAP_ID 
PCI Express Extended Capability ID. This field is a PCI-SIG 
defined ID number that indicates the nature and format of the 
Extended Capability. Extended Capability ID for the Vendor- 
Specific Extended Capability is OOOBh. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

15:0 |RW |/0x000b Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxffff (MAX_VAL): Max value 
Value After Reset: Oxb 
Testable: writeAsRead 


USP_PCIE RAS DES VENDOR SPECIFIC HEADER _REG 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value, 


Po Cieescription 
VSEC_LENGTH 
VSEC Length. This field indicates the number of bytes in the 
entire VSEC structure, including the Vendor-Specific Extended 
Capability Header, the Vendor-Specific Header, and the vendor- 
specific registers. 

31:20 0x100 
Values: 
0x0 (MIN_VAL): Min value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x100 


VSEC_REV 
VSEC Rev. This field is a vendor-defined version number that 
indicates the version of the VSEC structure. Software must 
qualify the Vendor ID and VSEC ID before interpreting this field. 
19:16 0x4 Wales: 
0x0 (MIN_VAL): Min value 
Oxf (MAX_VAL): Max value 
Value After Reset: 0x4 
VSEC_ID 
VSEC ID. This field is a vendor-defined ID number that indicates 
the nature and format of the VSEC structure. Software must 
qualify the Vendor ID before interpreting this field. 
15:0 0x0002 valde: 
0x0 (MIN_VAL): Min value 
Oxffff (MAX_VAL): Max value 
Value After Reset: 0x2 
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USP_PCIE RAS DES EVENT COUNTER CONTROL REG 
Address: Operational Base + offset (0x0008) 

spit Atty Reset Value /_____,_______Deseription 
31:28|RO [OxO  —_—sifreserved aw ——(—i‘“‘“‘“‘<i—i—itititisws 


EVENT_COUNTER_EVENT_SELECT 
Event Counter Data Select. This field in conjunction with the 
EVENT_COUNTER_LANE_SELECT field indexes the Event Counter 
data returned by the EVENT_COUNTER_DATA_REG register. 
27-24: Group number(4-bit: 0..0x7) 
23-16: Event number(8-bit: 0..0x13) within the Group 
For detailed definitions of Group number and Event number, see 
the RAS DES chapter in the Databook. 
27:16/RW |0x000 Note: This register field is sticky. 
Values: 
0x0 (EBUF_OVERFLOW): Ebuf Overflow 
0x1 (EBUF_UNDERRUN): Ebuf Underrun 
0x700 (TX_MEM_WRITE): Tx Memory Write 
0x713 (RX_MSG_TLP): Rx Message TLP 
Value After Reset: 0x0 
Sa SS writeAsRead 


15:12/RO_ [Oxo [reserved 
EVENT_COUNTER_LANE_SELECT 
Event Counter Lane Select. This field in conjunction with 
EVENT _COUNTER_EVENT_SELECT indexes the Event Counter 
data returned by the EVENT_COUNTER_DATA_REG register. 
Note: This register field is sticky. 

11:8 |RW |Ox0 Wales: 
0x0 (MIN_VAL): LaneO 
Oxf (MAX_VAL): Lane15 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr| Reset Value, 


EVENT_ ENT SOUTER ST ets STATUS 

Event Counter Status. This register returns the current value of 
the Event Counter selected by the following fields: 
EVENT_COUNTER_EVENT_SELECT 
EVENT_COUNTER_LANE_SELECT 

Note: This register field is sticky. 

0x0 (CLEAR): Clear 

Oxi (SET): Set 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


6:5 |RO |Oxo [reserved 


EVENT_COUNTER_ENABLE 
Event Counter Enable. Enables/disables the Event Counter 
selected by the EVENT_COUNTER_EVENT_SELECT and 
EVENT_COUNTER_LANE_SELECT fields in this register. By default, 
all event counters are disabled. You can enable/disable a specific 
Event Counter by writing the 'per event off' or 'per event on' 
codes. You can enable/disable all event counters by writing the 
‘all on' or ‘all off’ codes. The read value is always '0'. For other 
values no change. 

4:2 |WO |0x0 Values: 
Ox1 (PER_EVENT_OFF): per event off 
0x3 (PER_EVENT_ON): per event on 
0x5 (ALL_OFF): all off 
0x7 (ALL_ON): all on 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CC—“‘C(*é@DeeScription 
EVENT_COUNTER_CLEAR 
Event Counter Clear. Clears the Event Counter selected by the 
EVENT_COUNTER_EVENT_SELECT and 
EVENT_COUNTER_LANE_ SELECT fields in this register. You can 
clear the value of a specific Event Counter by writing the 'per 
clear’ code and you can clear all event counters at once by 
writing the ‘all clear’ code. The read value is always '0'. Other 
values are reserved. 
Values: 

1:0 |WO |Ox0 
0x0 (NO_CHANGE): no change 
Oxi (PER_CLEAR): per clear 
0x2 (NO_CHANGE_2): no change 
0x3 (ALL_CLEAR): all clear 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE RAS DES EVENT COUNTER DATA REG 
Address: Operational Base + offset (OxO00C 


| Bit_|Attr| Reset Value 


EVENT_COUNTER_DATA 

Event Counter Data. This register returns the data selected by 

the following fields: 

EVENT_COUNTER_EVENT_SELECT in 

EVENT_COUNTER_CONTROL_REG 

Note: This register field is sticky. 
31:0 0x00000000 |Values: 

0x0 (MIN_VAL): Min value 

OxfffffffF (MAX_VAL): Max value 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP PCIE RAS DES TIME BASED ANALYSIS CONTROL REG 
Address: Operational Base + offset (0x0010) 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 

TIME_BASED_REPORT_SELECT 

Time-based Report Select. Selects what type of data is measured 

for the selected duration (TIME_BASED_DURATION_SELECT), and 

returned in TIME_BASED_ANALYSIS_DATA. Each type of data is 

measured using one of three types of units: 

Core_clk Cycles for 2.5GT/s, 5.0GT/s, 8.0GT/s, 16.0GT/s, 

32GT/s. Total time in ps is [Value of 

TIME_BASED_ANALYSIS_DATA returned when 

TIME_BASED_REPORT_SELECT=0x00] * 

TIME_BASED_ANALYSIS_ DATA. Values 0-4 and 7-8 correspond to 

Core_clk Cycles for 2.5GT/s, 5.0GT/s, 8.0GT/s, 16.0GT/s, 

32GT/s. 

Aux_clk Cycles. Total time in ps is [Period of platform specific 

clock] * TIME_BASED_ANALYSIS_DATA. Values 5, 6, and 9 

correspond to aux_clk Cycles. 

Core_clk Cycles for 20GT/s, 25GT/s (CCIX ESM data rate). Total 

time in ps is [Value of TIME_BASED_ANALYSIS_ DATA returned 

when TIME_BASED_REPORT_SELECT=0x10] * 

TIME_BASED_ANALYSIS_ DATA. Values 10-14 and 17-18 

correspond to Core_clk Cycles for 2.5GT/s, 5.0GT/s, 8.0GT/s, 

16.0GT/s, 32GT/s. 

Data Bytes. Actual amount of bytes is 16 * 

TIME_BASED_ANALYSIS_ DATA. Values 20-23 correspond to data 

bytes. 

All encodings other than the defined encodings are reserved. 
31:24)RW |0x00 Note: This register field is sticky. 

Values: 

0x0 (ONE_CYCLE): Duration of 1 cycle 

0x1 (TX_LOS): TxLOs 

0x2 (RX_LOS): RxLOs 

0x3 (LO): LO 

Ox4 (L1): L1 

0x7 (CFG_RCVRY): Configuration/Recovery 

0x8 (TX_RX_LOS): TxLOs and RxLOs 

OxS (Li 1)) Lid 

Ox6: (LL 2) Li2 

0x9 (L1_AUX): L1 aux 

0x10 (_1_CYCLE): Duration of 1 cycle 

0x11 (TX_LOS_): TxLOs 

0x12 (RX_LOS_): RxLOs 

0x13 (LO_): LO 

0x14 (L1_): L1 

0x17 (CFG_RCVRY_): Configuration/Recovery 

0x18 (TX_RX_LOS_): TxLOs and RxLOs 

0x20 (TX_PCIE_TLP): Tx PCIe TLP data payload Bytes 

0x21 (RX_PCIE_TLP): Rx PCIe TLP data payload Bytes 

0x22 (TX_CCIX_TLP): Tx CCIX TLP data payload Bytes 

0x23 (RX_CCIX_TLP): Rx CCIX TLP data payload Bytes 

Value After Reset: 0x0 

Testable: writeAsRead 
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| Bit |Attr/ResetValue| Ci escription 
23:16/RO_|Ox0O [reserved 


TIME_BASED_DURATION_SELECT 
Time-based Duration Select. Selects the duration of time-based 
analysis. When "manual control" is selected and TIMER_START is 
set to '1', this analysis never stops until TIMER_STOP is set to '0'. 
All encodings other than the defined encodings are reserved. 
Note: This register field is sticky. 
Values: 
15:8 |RW |0x00 0x0 (MANUAL): Manual control 
Oxi (_1_MS): ims 
Ox2 (_2_MS): 10ms 
0x3 (_100_MS): 100ms 
0x4 (_1_S): 1s 
Ox5 (_2_S): 2s 
Ox6 (_4_S): 4s 
Oxff (_4_US): 4us (Debug purpose) 
Value After Reset: Oxi 
Testable: writeAsRead 


7:1 |RO |0x00__—|reserved 


TIMER_START 
Timer Start. This bit will be cleared automatically when the 
measurement is finished. Note: The app_ras_des_tba_ctrl input 
also sets the contents of this field and controls the measurement 
start/stop. 
Note: This register field is sticky. 
RW |0x0 Values: 
Oxi (START_RESTART): Start/Restart 
0x0 (STOP): Stop 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE RAS DES TIME BASED ANALYSIS DATA REG 
Address: Operational Base + offset (0x0014) 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
TIME_BASED_ANALYSIS_ DATA 
Time Based Analysis Data. This register returns the data selected 
by the TIME_BASED_REPORT_SELECT field in 
TIME_BASED_ANALYSIS_CONTROL_REG. The results are cleared 
when next measurement starts. 
Note: This register field is sticky. 

3120 0x00000000 |Values: 
0x0 (MIN_VAL): Min value 
OxffffffffF (MAX_VAL): Max value 
Value After Reset: 0x0 
Testable: untestable 
Volatile: true 


USP PCIE RAS DES TIME BASED ANALYSIS DATA 63 32 REG 

Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:1 [RO_|0x00000000 [reserved 


TIME_BASED_ANALYSIS_DATA_63_32 
Upper 32 bits of Time Based Analysis Data. 
Note: This register field is sticky. 
Values: 
Oe 0x0 (MIN_VAL): Min value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE RAS DES EINJ ENABLE REG 


Address: Operational Base + offset (0x0030 
| Bit [Attr|ResetValue|—“‘*‘“;Céi scription — sd 
[31:7 [RO [0x0000000 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 

ERROR_INJECTION6_ENABLE 

Error Injection6 Enable (Specific TLP Error). Enables insertion of 

errors into the packets that you select. 

You can set this bit to '1' when you have disabled RAS datapath 

protection (DP) by setting CX_RASDP = CX_RASDP_RAM_PROT 

=0. 

You can set this bit to '1' when you have disabled the address 

translation by setting ADDR_TRANSLATION_SUPPORT_EN=0. For 

more details, see the 

EINJ6_COMPARE_*_REG/EINJ6_CHANGE_*_REG/EINJ6_TLP_REG 
RW /0xO registers. 

Note: This register field is sticky. 

Values: 

0x0 (DISABLE): Disable 

Ox1 (ENABLE): Enable 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


ERROR_INJECTIONS5_ENABLE 
Error Injection5 Enable (TLP Duplicate/Nullify Error). Enables 
insertion of duplicate/nullified TLPs. For more details, see the 
EINJ5_SP_TLP_REG register. 
Note: This register field is sticky. 
5 rw loxo Values: 
0x0 (DISABLE): Disable 
Oxi (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CCC‘éi scription 
ERROR_INJECTION4_ENABLE 
Error Injection4 Enable (FC Credit Update Error). Enables 
insertion of errors into UpdateFCs. For more details, see the 
EINJ4_FC_REG register. 
Note: This register field is sticky. 
ri RW lox0 Values: 
0x0 (DISABLE): Disable 
Ox1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


ERROR_INJECTION3_ENABLE 
Error Injection3 Enable (Symbol DataK Mask Error or Sync 
Header Error). Enables DataK masking of special symbols or the 
breaking of the sync header. For more details, see the 
EINJ3_SYMBOL_REG register. 
Note: This register field is sticky. 
3 RW {0x0 Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
ERROR_INJECTION2_ENABLE 
Error Injection2 Enable (DLLP Error). Enables insertion of DLLP 
errors. For more details, see the EINJ2_DLLP_REG register. 
Note: This register field is sticky. 
Values: 
2 RW {0x0 
0x0 (DISABLE): Disable 
Ox1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po CCC‘éi scription 
ERROR_INJECTION1_ENABLE 
Error Injectionl Enable (Sequence Number Error). Enables 
insertion of errors into sequence numbers. For more details, see 
the EINJ1_SEQNUM_REG register. 
Note: This register field is sticky. 
1 RW lox0 Values: 
0x0 (DISABLE): Disable 
Ox1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


ERROR_INJECTIONO_ENABLE 
Error InjectionO Enable (CRC Error). Enables insertion of errors 
into various CRC. For more details, see the EINJO_CRC_REG 
register. 
Note: This register field is sticky. 
RW lox0 Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE RAS DES EINJO CRC REG 


Address: Operational Base + offset (0x0034 
| Bit |Attr| Reset Value 
31:12/RO_|0x00000 
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| Bit |Attr|ResetValue| Ci eecription 


EINJO_CRC_TYPE 

Error injection type. Selects the type of CRC error to be inserted. 

All encodings other than the defined encodings are reserved. 

Note: This register field is sticky. 

Values: 

0x0 (TLP_LCRC_ERR): (TX Path) New TLP's LCRC error injection 

Ox1 (_16b_CRC_ERR_ACK_NAK_DLLP): (TX Path) 16bCRC error 

injection of ACK/NAK DLLP 

0x2 (_16b_CRC_ERR_UPD_FC): (TX Path) 16bCRC error injection 
11:8 |RW {0x0 of Update-FC DLLP 

0x3 (TLP_ECRC_ERR): (TX Path) New TLP's ECRC error injection 

0x4 (FCRC_ERR_TLP): (TX Path) TLP's FCRC error injection 

(128b/130b) 

Ox5 (PARITY_TSOS_ERR): (TX Path) Parity error of TSOS 

(128b/130b) 

0x6 (PARITY_SKPOS_ERR): (TX Path) Parity error of SKPOS 

(128b/130b) 

0x8 (LCRC_ERR): (RX Path) LCRC error injection 

Oxb (ECRC_ERR): (RX Path) ECRC error injection 

Value After Reset: 0x0 

Testable: writeAsRead 


EINJO_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented when the errors have been inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTIONO_ENABLE in EINJ_ENABLE_REG returns Ob. 

If the counter value is OxOO0 and ERROR_INJECTIONO_ENABLE=1, 

the errors are inserted until ERROR_INJECTIONO_ENABLE is set 
RW |0x00 to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP _ PCIE RAS DES EINJ1 SEQNUM REG 
Address: Operational Base + offset (0x0038) 


| Bit_|Attr| Reset Value 
31:29|RO [Oxo si freserved 
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| Bit |Attr| Reset Value, 


EINJ1_ BAD SRTTERD- SE tos; 
Bad sequence number. Indicates the value to add/subtract from 
the naturally-assigned sequence numbers. This value is 
represented by two's complement. For example: 
Set Type, SEQ# and Count 
EINJ1_SEQNUM_TYPE =0 (Insert errors into new TLPs) 
EINJ1_BAD_SEQNUM =O0x1FFD (represents -3) 
EINJ1_COUNT =1 
Enable Error Injection 
ERROR_INJECTION1_ENABLE =1 
Send a TLP From the Core's Application Interface 
Assume SEQ#5 is given to the TLP. 
28:16/RW |0x0000 The SEQ# is Changed to #2 by the Error Injection Function in 
Layer2. 
5+(-3) =2 
The TLP with SEQ#2 is Transmitted to PCIe Link. 
Note: This register field is sticky. 
Values: 
Oxfff (MAX_VAL): +4095 
0x1001 (MIN_VAL): -4095 
Value After Reset: 0x0 
Testable: writeAsRead 


15:9 [RO |ox0O_ reserved 
EINJ1_ SEQNUM_TYPE 
Sequence number type. Selects the type of sequence number. 
Note: This register field is sticky. 
Values: 

RW |0xO 

0x0 (TLP_ERR): Insertion of New TLP's SEQ# error 
Oxi (ACK_NAK_DLLP_ERR): Insertion of ACK/NAK DLLP's SEQ# 
Error 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr|ResetValue| Ci@eescription 


EINJ1_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented as the errors are being inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION1_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is Ox00 and ERROR_INJECTION1_ENABLE=1, 

the errors are inserted until ERROR_INJECTION1_ENABLE is set 
7:0 |RW |0x00 to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP PCIE RAS DES EINJ2 DLLP REG 
Address: Operational Base + offset (0x003C) 


| Bit_|Attr| Reset Value 
[31:10|RO_|0x000000 


EINJ2_DLLP_TYPE 
DLLP Type. Selects the type of DLLP errors to be inserted. 
Note: This register field is sticky. 
Values: 
RW {0x0 
0x0 (ACK_NACK_DLLP): ACK/NAK DLLP's transmission block 
0x1 (UPD_FC_DLLP): Update FC DLLP's transmission block 
0x2 (NAK_DLLP): Always Transmission for NAK DLLP 
0x3 (RSVD): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 


EINJ2_COUNT 
Error injection count. Indicates the number of errors. This 
register is decremented as the errors are being inserted. 
If the counter value is 0x01 and the error is inserted, 
ERROR_INJECTION2_ENABLE in EINJ_ENABLE_REG returns '0'. 
If the counter value is Ox00 and ERROR_INJECTION2_ENABLE 
=1, the errors are inserted until ERROR_INJECTION2_ENABLE is 
set to '0'. 

7:0  |RW |0x00 This register is affected only when EINJ2_DLLP_TYPE =2'10b. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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USP PCIE RAS DES EINJ3 SYMBOL REG 
Address: Operational Base + offset (0x0040 


| Bit |Attr|/Reset Value| Ci eescription = 
31:11]RO_|0x000000 


EINJ3_SYMBOL_TYPE 

Error Type. 8b/10b encoding - Mask K symbol. It is not supported 
to insert errors into the first ordered-set after exiting from 
TxElecIdle when CX_FREQ_STEP_EN has been enabled. All 
encodings other than the defined encodings are reserved. 

Note: This register field is sticky. 

Values: 

10:83 IRW |oxo 0x0 (RSVD_OR_INVRT_SYNC_HDR): Invert sync header for 
128b/130b encoding or this field is reserved for 8b/10b encoding. 
0x1 (COM_PAD_TS1): COM/PAD(TS1 Order set) 
0x2 (COM_PAD_TS2): COM/PAD(TS2 Order set) 
0x3 (COM_FTS): COM/FTS(FTS Order set) 
0x4 (COM_IDL): COM/IDL(E-Idle Order set) 
0x5 (END_EDB): END/EDB Symbol 
0x6 (STP_SDP): STP/SDP Symbol 
0x7 (COM_SKP): COM/SKP(SKP Order set) 

Value After Reset: 0x0 
Testable: writeAsRead 


EINJ3_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented as the errors are being inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION3_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is 0x00 and ERROR_INJECTION3_ENABLE 

=1, the errors are inserted until ERROR_INJECTION3_ENABLE is 
7:0 RW |0x00 "1! 

set to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP PCIE RAS DES EINJ4 FC REG 
Address: Operational Base + offset (0x0044) 


| Bit _|Attr| Reset Value 
31:29]RO [Oxo reserved 
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| Bit |Attr| Reset Value, 


EINJ4_BAD_ SRST UR Ree _ VALUE 
Bad update-FC credit value. Indicates the value to add/subtract 
from the UpdateFC credit. This value is represented by two's 
complement. 
Note: This register field is sticky. 
28:16|RW |0x0000 Values: 
Oxfff (MAX_VAL): +4095 
0x1001 (MIN_VAL): -4095 
Value After Reset: 0x0 
Se ——— writeAsRead 


a5 |RO_|OxO_ [reserved 


EINJ4_VC_NUMBER 

VC Number. Indicates target VC Number. 

Note: This register field is sticky. 
14:12/RW Joxo NaNeS: 

0x0 (MIN_VAL): Min Value 

0x7 (MAX_VAL): Min Value 

Value After Reset: 0x0 

Testable: writeAsRead 


41 |RO_|0x0_ [reserved 


reserved 
EINJ4_UPDFC_TYPE 
Update-FC type. Selects the credit type. 
Note: This register field is sticky. 
Values: 
0x0 (POSTED_TLP_HDR): Posted TLP Header Credit value control 
Ox1 (NON_POSTED_TLP_HDR): Non-Posted TLP Header Credit 
value control 

10:8 |RW {0x0 0x2 (CMPL_TLP_HDR): Completion TLP Header Credit value 
control 
0x3 (RSERVED): Reserved 
0x4 (POSTED_TLP_DATA): Posted TLP Data Credit value control 
0x5 (NON_POSTED_TLP_DATA): Non-Posted TLP Data Credit 
value control 
0x6 (CMPL_TLP_DATA): Completion TLP Data Credit value control 
0x7 (RSVD): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr|Reset Value| —Ci@eescription 


EINJ4_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented as the errors are being inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION4_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is Ox00 and ERROR_INJECTION4_ENABLE 

=1, the errors are inserted until ERROR_INJECTION4_ENABLE is 
7:0 RW |0x00 "1! 

set to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP PCIE RAS DES EINJ5 SP TLP REG 
Address: Operational Base + offset (0x0048) 

| Bit |Attr|ResetValue| CC‘ Scription = 
[31:9 [RO _|0xo00000__—ifreserved sd 


EINJ5_SPECIFIED_TLP 
Specified TLP. Selects the specified TLP to be inserted. 
Note: This register field is sticky. 
Values: 
RW {0x0 
0x0 (DUPLICATE_DLLP): Generates duplicate TLPs by handling 
ACK DLLP as NAK DLLP. 
Ox1 (NULLIFIED_TLP): Generates Nullified TLP (Original TLP will 
be stored in retry buffer). 
Value After Reset: 0x0 
Testable: writeAsRead 


EINJ5_COUNT 

Error injection count. Indicates the number of errors. This 

register is decremented as the errors are being inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION5_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is 0x00 and ERROR_INJECTION5_ENABLE 

=1, the errors are inserted until ERROR_INJECTION5_ENABLE is 
7:0 RW |0x00 "1! 

set to '0'. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP_PCIE RAS DES EINJ6 COMPARE POINT HO REG 
Address: Operational Base + offset (0x004C) 
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| Bit |Attr| Reset Value, 


PoCCéiescription 
EINJ6_COMPARE_POINT_HO 
Packet Compare Point: ist DWORD. 
Specifies which Tx TLP header DWORD#O0 bits to compare with 
the corresponding bits in the Packet Compare Value registers 
(EINJ6_COMPARE_VALUE*). 
: When all specified bits (in the Tx TLP header and 

31:0 |RW /0x00000000 EINJ6_COMPARE_VALUE*) match, the controller inserts errors 
into the TLP. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES EINJ6 COMPARE POINT Hi REG 
Address: Operational Base + offset (0x0050 


| Bit_|Attr| Reset Value 


EINJ6_COMPARE_POINT_H1 
Packet Compare Point: 2nd DWORD. 
Specifies which Tx TLP header DWORD#O0 bits to compare with 
the corresponding bits in the Packet Compare Value registers 
(EINJ6_COMPARE_VALUE*). 
: When all specified bits (in the Tx TLP header and 

31:0 |RW |0x00000000 EINJ6_COMPARE_VALUE*) match, the controller inserts errors 
into the TLP. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP_PCIE RAS DES EINJ6 COMPARE POINT H2 REG 
Address: Operational Base + offset (0x0054) 
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| Bit |Attr| Reset Value, 


Pp oCéiescription 
EINJ6_COMPARE_POINT_H2 
Packet Compare Point: 3rd DWORD. 
Specifies which Tx TLP header DWORD#O0 bits to compare with 
the corresponding bits in the Packet Compare Value registers 
(EINJ6_COMPARE_VALUE*). 
: When all specified bits (in the Tx TLP header and 

31:0 |RW /0x00000000 EINJ6_COMPARE_VALUE*) match, the controller inserts errors 
into the TLP. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES EINJ6 COMPARE POINT H3 REG 
Address: Operational Base + offset (0x0058 


| Bit_|Attr| Reset Value 


EINJ6_COMPARE_POINT_H3 
Packet Compare Point: 4th DWORD. 
Specifies which Tx TLP header DWORD#O0 bits to compare with 
the corresponding bits in the Packet Compare Value registers 
(EINJ6_COMPARE_VALUE*). 
: When all specified bits (in the Tx TLP header and 

31:0 |RW |0x00000000 EINJ6_COMPARE_VALUE*) match, the controller inserts errors 
into the TLP. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP_PCIE RAS DES EINJ6 COMPARE VALUE HO REG 
Address: Operational Base + offset (Ox005C) 


| Bit _|Attr| Reset Value, 


Poi escription 
EINJ6_COMPARE_VALUE_HO 
Packet Compare Value: 1st DWORD. 
Specifies the value to compare against Tx the TLP header 
DWORD#0 bits specified in the Packet Compare Point registers 
(EINJ6_COMPARE_POINT*). 

31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES EINJ6 COMPARE VALUE Hi REG 
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Address: Operational Base + offset (0x0060 


| Bit_|Attr| Reset Value 


EINJ6_COMPARE_VALUE_H1 
Packet Compare Value: 2nd DWORD. 
Specifies the value to compare against Tx the TLP header 
DWORD#O0 bits specified in the Packet Compare Point registers 
(EINJ6_COMPARE_POINT*). 
31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES EINJ6 COMPARE VALUE H2 REG 
Address: Operational Base + offset (0x0064 


| Bit_|Attr| Reset Value 


EINJ6_COMPARE_VALUE_H2 
Packet Compare Value: 3rd DWORD. 
Specifies the value to compare against Tx the TLP header 
DWORD#O0 bits specified in the Packet Compare Point registers 
(EINJ6_COMPARE_POINT*). 
31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES EINJG COMPARE VALUE H3 REG 
Address: Operational Base + offset (0x0068) 


| Bit |Attr| Reset Value 


EINJ6_COMPARE_VALUE_H3 
Packet Compare Value: 4th DWORD. 
Specifies the value to compare against Tx the TLP header 
DWORD#O0 bits specified in the Packet Compare Point registers 
(EINJ6_COMPARE_POINT*). 
31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP_PCIE RAS DES EINJ6 CHANGE POINT HO REG 
Address: Operational Base + offset (Ox006C) 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
EINJ6_CHANGE_POINT_HO 
Packet Change Point: 1st DWORD. 
Specifies which Tx TLP header DWORD #0 bits to replace with the 
corresponding bits in the Packet Change Value registers 
EINJ6_CHANGE_VALUE*). 
31:0 |RW |0x00000000 ( a _ ) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP_PCIE RAS DES EINJ6 CHANGE POINT Hi REG 
Address: Operational Base + offset (0x0070) 


| Bit |Attr| Reset Value, 


Po Cieecription 
EINJ6_CHANGE_POINT_H1 
Packet Change Point: 2nd DWORD. 
Specifies which Tx TLP header DWORD#O0O bits to replace with the 
corresponding bits in the Packet Change Value registers 
(EINJ6_CHANGE_VALUE*). 

31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES EINJ6 CHANGE POINT H2 REG 
Address: Operational Base + offset (0x0074) 


| Bit _|Attr| Reset Value 


EINJ6_CHANGE_POINT_H2 
Packet Change Point: 3rd DWORD. 
Specifies which Tx TLP header DWORD #0 bits to replace with the 
corresponding bits in the Packet Change Value registers 
EINJ6_CHANGE_VALUE*). 
31:0 |RW |0x00000000 ( = = ) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP_PCIE RAS DES EINJ6 CHANGE POINT H3_ REG 
Address: Operational Base + offset (0x0078) 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
EINJ6_CHANGE_POINT_H3 
Packet Change Point: 4th DWORD. 
Specifies which Tx TLP header DWORD #0 bits to replace with the 
corresponding bits in the Packet Change Value registers 
(EINJ6_CHANGE_VALUE*). 

31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP_PCIE RAS DES EINJ6 CHANGE VALUE HO REG 
Address: Operational Base + offset (Ox007C) 


| Bit |Attr| Reset Value, 


Po eseription 
EINJ6_CHANGE_VALUE_HO 
Packet Change Value: 1st DWORD. 
Specifies replacement values for the Tx TLP header DWORD#0 
bits defined in the Packet Change Point registers 
(EINJ6_CHANGE_POINT*). 

31:0 |RW |Ox00000000 |Only applies when the EINJ6_INVERTED_CONTROL field in 
EINJ6_TLP_REG is '0'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES EINJ6 CHANGE VALUE Hi REG 
Address: Operational Base + offset (0x0080) 


| Bit |Attr| Reset Value 


EINJ6_CHANGE_VALUE_Hi 
Packet Change Value: 2nd DWORD. 
Specifies replacement values for the Tx TLP header DWORD#0 
bits defined in the Packet Change Point registers 
(EINJ6_CHANGE_POINT*). 

31:0 |RW |Ox00000000 |Only applies when the EINJ6_INVERTED_CONTROL field in 
EINJ6_TLP_REG is '0'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP_PCIE RAS DES EINJ6 CHANGE VALUE H2 REG 
Address: Operational Base + offset (0x0084) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC(*é@WDeeSecription 
EINJ6_CHANGE_VALUE_H2 
Packet Change Value: 3rd DWORD. 
Specifies replacement values for the Tx TLP header DWORD#0 
bits defined in the Packet Change Point registers 
(EINJ6_CHANGE_POINT*). 

31:0 |RW |Ox00000000 |Only applies when the EINJ6_INVERTED_CONTROL field in 
EINJ6_TLP_REG is '0'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES EINJ6 CHANGE VALUE H3 REG 
Address: Operational Base + offset (0x0088 


| Bit_|Attr| Reset Value 


EINJ6_CHANGE_VALUE_H3 
Packet Change Value: 4th DWORD. 
Specifies replacement values for the Tx TLP header DWORD#0 
bits defined in the Packet Change Point registers 
(EINJ6_CHANGE_POINT*). 

31:0 |RW |Ox00000000 |Only applies when the EINJ6_INVERTED_CONTROL field in 
EINJ6_TLP_REG is '0'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES EINJ6 TLP REG 
Address: Operational Base + offset (Ox008C) 

| Bit |Attr|ResetValue|  ————C‘i scription = 
[31:12[RO_|Oxo0000_—sifreserved 


EINJ6_PACKET_TYPE 
Packet type. Selects the TLP packets to inject errors into. All 
encodings other than the specified encodings are reserved. 
Note: This register field is sticky. 
11:9 |RW |0x0 Nanles: 
0x0 (HEADER): TLP Header 
Oxi (TLP_FIRST_4_ DW): TLP Prefix 1st 4-DWORDs 
Ox2 (TLP_SECOND_DW): TLP Prefix 2nd -DWORDs 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘CSCCC‘CD@Secription 
EINJ6_INVERTED_CONTROL 
Inverted Error Injection Control. Encodded viues given as above. 
Note: This register field is sticky. 
Values: 

RW /|0x0 ; 
0x0 (REPLACE): EINJ6_CHANGE_VALUE_H[0/1/2/3] is used to 
replace bits specified by EINJ6_CHANGE_POINT_H[0/1/2/3]. 
Oxi (IGNORE): EINJ6_CHANGE_VALUE_H[0/1/2/3] is ignored 
and inverts bits specified by EINJ6_CHANGE_POINT_H[0/1/2/3]. 
Value After Reset: 0x0 
Testable: writeAsRead 


EINJ6_ COUNT 

Error Injection Count. Indicates the number of errors to insert. 

This counter is decremented while errors are been inserted. 

If the counter value is 0x01 and error is inserted, 

ERROR_INJECTION6_ENABLE in EINJ_ENABLE_REG returns '0'. 

If the counter value is OxOO and ERROR_INJECTION6_ENABLE=1, 

errors are inserted until ERROR_INJECTION6_ENABLE is set to 
7:0 |RW {0x00 ‘OD. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP PCIE RAS DES SD CONTROLi REG 

Address: Operational Base + offset (Ox00A0) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:24[RO_|OxOO si freserved 


LOW_POWER_INTERVAL 
Low Power Entry Interval Time. 
Interval Time that the controller starts monitoring RXELECIDLE 
signal after LOs/L1/L2 entry. You should set the value according 
to the latency from receiving EIOS to, RXELECIDLE assertion at 
the PHY. 
Note: This register field is sticky. 
23:22/RW |0x0 
Values: 
0x0 (_40NS): 40ns 
Oxi (_160NS): 160ns 
0x2 (_320NS): 320ns 
0x3 (_640NS): 640ns 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr|ResetValue| ss Ci@eescription 


TX_EIOS_NUM 
Number of Tx EIOS. This register sets the number of transmit 
EIOS for LOs/L1 entry and Disable/Loopback/Hot-reset exit. The 
controller selects the greater value between this register and the 
value defined by the PCI-SIG specification. 
Note: This register field is sticky. 
Values: 

21:20)/RW |0x0 0x0 (G2_2_EIOS_OTHER_SPEED_1_EIOS): (2.5GT/s, 8.0GT/s or 
higher) 1 or (5.0GT/s ) 2 
Ox1 (G2_8_EIOS_OTHER_SPEED_4_EIOS): (2.5GT/s, 8.0GT/s or 
higher) 4 or (5.0GT/s ) 8 
Ox2 (G2_16_EIOS_OTHER_SPEED_8_EIOS): (2.5GT/s, 8.0GT/s 
or higher) 8 or (5.0GT/s ) 16 
0x3 (G2_32_EIOS_OTHER_SPEED_16_EIOS): (2.5GT/s, 8.0GT/s 
or higher) 16 or (5.0GT/s ) 32 
Value After Reset: 0x0 
Testable: writeAsRead 
reserved 


119:17/RO_|0x0_ [reserved 


FORCE_DETECT_LANE_EN 
Force Detect Lane Enable. 
Note: This register field is sticky. 
Values: 
16 RW |0x0 
0x0 (CLEAR): Clear 
0x1 (SET): When this bit is set, the controller ignores receiver 
detection from PHY during LTSSM Detect state and uses 
FORCE_DETECT_LANE. 
Value After Reset: 0x0 
Testable: writeAsRead 
FORCE_DETECT_LANE 
Force Detect Lane. When the FORCE_DETECT_LANE_EN field is 
set, the controller ignores receiver detection from PHY during 
LTSSM Detect state and uses this value instead. Value represents 
lane number. 
Note: This register field is sticky. 
15:0 |RW /0x0000 
Values: 
0x0 (MIN_VAL): LaneO 
Oxf (MAX_VAL): Lane15 
Value After Reset: 0x0 
Testable: writeAsRead 


USP_ PCIE RAS DES SD CONTROL2 REG 
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Address: Operational Base + offset (OxO0A4 


= Bit_{attr Reset Value 
[31:17/RO |0x0000 reserved ti(‘“‘“‘i;i;‘i;st;! 


FRAMING_ERR_RECOVERY_DISABLE 
Framing Error Recovery Disable. 
This bit disables a transition to Recovery state when a Framing 
Error is occurred. 
RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


}U5:11/RO_|Ox0O_ [reserved 


DIRECT_LPBKSLV_TO_EXIT 
Direct Loopback Slave To Exit. 
Note: This register field is sticky. 
Values: 

10 RW {0x0 
0x0 (CLEAR): Clear 
0x1 (SET): When this bit is set and the LTSSM is in Loopback 
Slave Active State, the LTSSM transitions to Loopback Slave Exit 
state. 
Value After Reset: 0x0 
Testable: writeAsRead 
DIRECT_POLCOMP_TO_DETECT 
Direct Polling.Compliance to Detect. 
Note: This register field is sticky. 
Values: 

RW {0x0 

0x0 (CLEAR): Clear 
Ox1 (SET): When this bit is set and the LTSSM is in Polling 
Compliance State, the LTSSM transitions to Detect state. 
Value After Reset: 0x0 
Testable: writeAsRead 
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| Bit |Attr| Reset Value, 


SIRECT RECT: + RECIDLE_TO_CONFIG 
Direct Recovery.Idle to Configuration. 
Note: This register field is sticky. 
Values: 
RW |0x0 
0x0 (CLEAR): Clear 
Oxi (SET): When this bit is set and the LTSSM is in Recovery Idle 
State, the LTSSM transitions to Configuration state. 
Value After Reset: 0x0 
Testable: writeAsRead 


7:3 |RO_|Ox0O [reserved 


NOACK_FORCE_LINKDOWN 
Force LinkDown. 
Note: This register field is sticky. 
Values: 
2 RW |0x0 
0x0 (CLEAR): Clear 
Oxi (SET): When this bit is set and the controller detects 
REPLY_NUM rolling over 4 times, the LTSSM transitions to Detect 
State. 
Value After Reset: 0x0 
Testable: writeAsRead 
RECOVERY_REQUEST 
Recovery Request. 
Values: 
0x0 (CLEAR): Clear 
1 wo |oxo 0x1 (SET): When this bit is set to '1' in LO or LOs, the LTSSM 
starts transitioning to Recovery State. This request does not 
cause a speed change or re-equalization. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci eecription 


HOLD_LTSSM 
Hold and Release LTSSM. 
Note: This register field is sticky. 
Values: 
RW |0x0 
0x0 (CLEAR): Clear 
Oxi (SET): As long as this field is '1', the controller stays in the 
current LTSSM. 
Value After Reset: 0x0 
Testable: writeAsRead 


USP PCIE RAS DES SD STATUS LiLANE REG 
Address: Operational Base + offset (OxOOBO 


| Bit_|Attr| Reset Value 


DESKEW_POINTER 
Deskew Pointer. 
Indicates Deskew pointer of internal Deskew buffer of selected 
lane number(LANE_SELECT). 
31:24 0x00 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


23:21]RO_|OxO_ reserved 


PIPE_TXELECIDLE 
PIPE: TxElecldle. 
Indicates PIPE TXELECIDLE signal of selected lane 
number(LANE_SELECT). 
2 ons Note: This register field is sticky. 
Value After Reset: 0x1 
Testable: writeAsRead 
Volatile: true 
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Po CC—“‘“‘SCC‘é@Scription 
PIPE_RXELECIDLE 
PIPE:RxElecldle. 
Indicates PIPE RXELECIDLE signal of selected lane 
number(LANE_SELECT). 
19 Ox1 Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 
PIPE_RXVALID 
PIPE:RxValid. 
Indicates PIPE RXVALID signal of selected lane 
number(LANE_SELECT). 
18 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PIPE_DETECT_LANE 
PIPE:Detect Lane. 
Indicates whether PHY indicates receiver detection or not on 
selected lane number(LANE_SELECT). 
17 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
PIPE_RXPOLARITY 
PIPE:RxPolarity. 
Indicates PIPE RXPOLARITY signal of selected lane 
number(LANE_SELECT). 
16 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


15:4 |RO_|0x000 
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| Bit |Attr|ResetValue| —Ci@eescription 


LANE_SELECT 

Lane Select. 

Lane Select register for Silicon Debug Status Register of Layer1- 

PerLane. 

Note: This register field is sticky. 
3:0 |RW |0x0 

Values: 

0x0 (MIN_VAL): LaneO 

Oxf (MAX_VAL): Lane1i5 

Value After Reset: 0x0 

Testable: writeAsRead 


USP PCIE RAS DES SD STATUS LiLTSSM REG 
Address: Operational Base + offset (OxO00B4 


| Bit_|Attr| Reset Value 


LTSSM_VARIABLE 

LTSSM Variable. 

Indicates internal LTSSM variables defined in the PCI Express 

Base Specification. For other value idle_to_rlock_transitioned. 

Note: This register field is sticky. 

Values: 

0x0 (DIR_SPEED_CHANGE): directed_speed_change 

0x1 (CHANGED_SPEED_RCVRY): changed_speed_recovery 
31:16 0x0000 0x2 (SUCCESSFUL_SPEED_NEGO): successful_speed_negotiation 

Ox3 (UPCFG_CAPABLE): upconfigure_capable; Set to '1' if both 

ports advertised the UpConfigure capability in the last 

Config.Complete. 

0x4 (SEL_DE_EMPHASIS): select_deemphasis 

0x5 (START_EQ_W_PRESET): start_equalization_w_preset 

0x6 (EQ_DONE_8GT): equalization_done_8GT_data_rate 

0x7 (EQ_DONE_16GT): equalization_done_16GT_data_rate 

Value After Reset: 0x0 

Testable: untestable 

Volatile: true 
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| Bit |Attr|ResetValue| ss Ci@eescription 


LANE_REVERSAL 

Lane Reversal Operation. 

Receiver detected lane reversal. 

This field is only valid in the LO LTSSM state. 
15 0x0 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


14:11[RO |OxO.——sireserved) ee —s—“s‘“‘“‘“‘“‘“‘(‘;:SCS*™r 
PIPE_POWER_DOWN 
PIPE: PowerDown. 


Indicates PIPE PowerDown signal. 


Note: This register field is sticky. 


Value After Reset: 0x2 

Testable: writeAsRead 

Volatile: true 

FRAMING_ERR 

Framing Error. 

Indicates Framing Error detection status. 
Note: This register field is sticky. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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FRAMING_ERR_PTR 
First Framing Error Pointer. 


Identifies the first Framing Error using the following encoding. 
The field contents are only valid value when FRAMING_ERR =1. 


Received Unexpected Framing Token (Values 01h to 06h) 
Received Unexpected STP Token (Values 11h to 13h) 
Received Unexpected Block (Values 21h to 2Eh) 

All encodings other than the defined encodings are reserved. 


Note: This register field is sticky. 
Values: 


0x1 (STP_OR_SDP_OR_IDL_RECEIVED_NO_TLP_OR_DLLP): 
When non- STP/SDP/IDL Token was received and it was not in 
TLP/DLLP reception 

0x2 (CURRENT_NO_VALID_EDB_PREVIOUS_VALID_EDB): When 
current token was not a valid EDB token and previous token was 
an EDB. (128/256 bit controller only) 

0x3 (SDP_RECEIVED_NOT_EXPECTED): When SDP token was 
received but not expected. (128 bit & (x8 | x16) controller only) 
Ox4 (STP_RECEIVED_NOT_EXPECTED): When STP token was 
received but not expected. (128 bit & (x8 | x16) controller only) 
0x5 (EDS_RECEIVED_NOT_EXPECTED): When EDS token was 
expected but not received or whenever an EDS token was 
received but not expected. 

0x6 (FRE_ERR_DESKEW_PKT_IN_PROGRESS): When a framing 
error was detected in the deskew block while a packet has been 
in progress in token_finder. 

0x11 (CRC_STP_NOT_MATCH): When Framing CRC in STP token 
did not match 

0x12 (PARITY_STP_NOT_MATCH): When Framing Parity in STP 
token did not match. 

0x13 (TLP_LENGTH_SMALLER_THEN_5DW): When Framing TLP 
Length in STP token was smaller than 5 DWORDs. 

0x21 (RECEVING_OS_AFTER_SDS_IN_DATA_STREAM): When 
Receiving an OS Block following SDS in Datastream state 

0x22 (AFTER_DATA_BLK_OS_BLK_NOT_SKP_EI_EIE): When Data 
Block followed by OS Block different from SKP, EI, EIE in 
Datastream state 

0x23 (UNDEFINE_BLK_TYPE): When Block with an undefined 
Block Type in Datastream state 

0x24 (DATA_STREAM_WITHOUT_3_CYCLE_DATA_STREAM_S): 
When Data Stream without data over three cycles in Datastream 
state 

0x25 (OS_BLK_DURING_DATA_STREAM): When OS Block during 
Data Stream in Datastream state 

0x26 (RXSTATUS_ERR_DATA_STREAM_STATE): When RxStatus 
Error was detected in Datastream state 

0x27 (NOT_ALL_LANE_START_RECEVING_SKP_OS_SAME_T): 
When Not all active lanes receiving SKP OS starting at same cycle 
time in SKPOS state 

0x28 (_2_BLK_TIMEOUT_SKP_OS_SKPOS_STATE): When a 2- 
Block timeout occurs for SKP OS in SKPOS state 
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| Bit |Attr| Reset Value, 


Po CC‘éiescription 
0x29 (CONSECUTIVE_OS_WITHIN_DATA_IN_SKPOS_ STATE): 
When Receiving consecutive OS Blocks within a Data Stream in 
SKPOS state 

Ox2a (PHYSTATUS_ERR_IN_SKPOS_STATE): When Phy status 
error was detected in SKPOS state 

Ox2b (NOT_ALL_LANE_START_RECEVING_EIOS_ SAME_T): When 
Not all active lanes receiving EIOS starting at same cycle time in 
EIOS state 

Ox2c (AT_LEAST_1_ SYM_IS_ NOT_EIOS_ FROM_4 SYM): When At 
least one Symbol from the first 4 Symbols is not EIOS Symbol in 
EIOS state (CX_NB=z2 only) 

Ox2d (NOT_ALL_LANE_START_RECEVING_EIEOS_SAME_T): 
When Not all active lanes receiving EIEOS starting at same cycle 
time in EIEOS state 

Ox2e (NOT_16_EIEOS_SYM_RECEIVED): When Not full 16 eieos 
symbols are received in EIEOS state 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP PCIE RAS DES SD STATUS PM REG 

Address: Operational Base + offset (OxOOB8 

| Bit |Attr[ResetValue| = “<s—“‘;S~ Ci escription — 
[31:24[RO [0x00 —sireserved — ——“‘“(‘(‘“‘“‘“(CS*S*™*™*™*™C™C™C™C~*CY 


LATCHED_NFTS 
Latched N_FTS. Indicates the value of N_FTS in the received TS 
Ordered Sets from the Link Partner. 
Note: This register field is sticky. 
23:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci eescription 


LISUB_STATE 
LiSub State. Indicates internal state machine of L1Sub state. 
Note: This register field is sticky. 
Values: 
Ox0 (S_L1_U): S_L1_U: idle state 
Oxi (S_L1_0): S_L1_0: wait for aux_clk_active 
Ox2 (S_L1_0_ WAIT4_ACK): S_L1_0 WAIT4 ACK : wait for 
pclkack 
0x3 (S_L1_0 WAIT4_CLKREQ): S_Li_ 0 WAIT4_CLKREQ: wait 
. for clkreq 

15:13 0x0 
Ox4 (S_L1_N_ENTRY): S_L1_N_ENTRY : check clkreq_in_n is de- 
asserted for t_power_off time (only for L1.2, reduces to one cycle 
for L1.1) 
Ox5 (S_L1_N): S_L1_N : L1 substate, turn off txcommonmode 
circuits (L1.2 only) and rx electrical idle detection circuits 
Ox6 (S_L1_N_EXIT): S_L1_N_EXIT : locally/remotely initiated 
exit, assert pclkreq, wait for pclkack 
Ox7 (S_L1_N_ABORT): S_L1_N_ABORT : wait for pclkack when 
aborting an attempt to enter L1_N 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


PME_RESEND_FLAG 
PME Re-send flag. 
When the DUT sends a PM_PME message TLP, the DUT sets 
PME_ Status bit. If host software does not clear PME_Status bit for 
100ms(+50%/-5%), the DUT resends the PM_PME Message. This 
bit indicates that a PM_PME was resent. 
12 RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po C‘éi scription 
INTERNAL_PM_SSTATE 
Internal PM State(Slave). 
Indicates internal state machine of Power Management Slave 
controller. 
Note: This register field is sticky. 
Values: 
0x0 (S_IDLE): S_IDLE 
0x1 (S_RESPOND_NAK): S_RESPOND_NAK 
0x2 (S_BLOCK_TLP): S_-BLOCK_TLP 
11:8 0x0 0x3 (S_WAIT_LAST_TLP_ACK): S_WAIT_LAST_TLP_ACK 
0x4 (S_WAIT_EIDLE): S_WAIT_EIDLE 
Ox5 (S_LINK_ENTR_L1): S_LINK_ENTR_L1 
Ox6 (S_L1): S_L1i 
Ox7 (S_L1_EXIT): S_L1_ EXIT 
Ox8 (S_L23RDY): S_L23RDY 
0x9 (S_LINK_ENTR_L23): S_LINK_ENTR_L23 
Oxa (S_L23RDY_WAIT4ALIVE): S_L23RDY_WAIT4ALIVE 
Oxb (S_ACK_WAIT4IDLE): S_ACK_WAIT4IDLE 
Oxc (S_WAIT_LAST_PMDLLP): S_WAIT_LAST_PMDLLP 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7:5 |RO |Oxo_ reserved 
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Po C—C—“‘CC‘#éDeScription 
INTERNAL_PM_MSTATE 
Internal PM State(Master). 
Indicates internal state machine of Power Management Master 
controller. 
Note: This register field is sticky. 
Values: 
0x0 (IDLE): IDLE 
Oxi (LO): LO 
Ox2 (LOS): LOS 
0x3 (ENTER_LOS): ENTER_LOS 
0x4 (EXIT_LOS): LOS_EXIT 
Ox5 (WAIT_PMCSR_CPL_SENT): WAIT_PMCSR_CPL_SENT 
Ox8 (L1): L1 
0x9 (L1_BLOCK_TLP): Li_BLOCK_TLP 
4:0 0x00 Oxa (L1_WAIT_LAST_TLP_ACK): L1_WAIT_LAST_TLP_ACK 
Oxb (L1_WAIT_PMDLLP_ACkK): L1_WAIT_PMDLLP_ACK 
Oxc (L1_LINK_ENTR_L1): Li_LINK_ENTR_L1 
Oxd (L1_EXIT): L1_EXIT 
Oxf (PREP_4L1): PREP_4L1 
0x10 (L23_ BLOCK_TLP): L23_ BLOCK_TLP 
Oxii (L23_WAIT_LAST_TLP_ACK): L23_WAIT_LAST_TLP_ACK 
0x12 (L23_WAIT_PMDLLP_ACK): L23_ WAIT_PMDLLP_ACK 
0x13 (L23_ENTR_L23): L23_ENTR_L23 
0x14 (L23RDY): L23RDY 
0x15 (PREP_4L23): PREP_4L23 
0x16 (L23RDY_WAIT4ALIVE): L23RDY_WAIT4ALIVE 
0x17 (LOS_BLOCK_TLP): LOS_ BLOCK_TLP 
0x18 (WAIT_LAST_PMDLLP): WAIT_LAST_PMDLLP 
0x19 (WAIT_DSTATE_UPDATE): WAIT_DSTATE_UPDATE 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE RAS DES SD STATUS L2 REG 

Address: Operational Base + offset (OxOOBC) 

| Bit [Attr|ResetValue|  ————C‘iScription = 
31:28[RO_|OxO si freserved 


FC_INIT2 
FC_INIT2. Indicates the controller is in FC_INIT2(VCO) state. 
Note: This register field is sticky. 
ad oxo Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit [Attr/ResetValue| —C(éeescription 
FC_INIT1 
FC_INIT1. Indicates the controller is in FC_INIT1(VCO) state. 


Note: This register field is sticky. 


Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

DLCMSM 

DLCMSM. Indicates the current DLCMSM. 
Note: This register field is sticky. 
Values: 

0x0 (DL_INACTIVE): DL_INACTIVE 
Oxi (DL_FC_INIT): DL_FC_INIT 
0x3 (DL_ACTIVE): DL_ACTIVE 
Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


RX_ACK_SEQ_NO 
Tx Ack Sequence Number. Indicates ACKD_SEQ which is updated 
by receiving ACK/NAK DLLP. 
Note: This register field is sticky. 
23:12 Oxfff 
Value After Reset: Oxfff 
Testable: writeAsRead 
Volatile: true 
TX_TLP_SEQ_NO 
Tx Tlp Sequence Number. Indicates next transmit sequence 
number for transmit TLP. 
Note: This register field is sticky. 
11:0 0x000 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE RAS DES SD STATUS L3FC_REG 
Address: Operational Base + offset (Ox00CO) 
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| Bit |Attr|ResetValue| Ci eescription 


CREDIT_DATA1 
Credit Data1. Current FC credit data selected by the 
CREDIT_SEL_VC, CREDIT_SEL_CREDIT_TYPE, 
CREDIT_SEL_TLP_TYPE, and CREDIT_SEL_HD viewport-select 
fields. 
Rx: Credit Allocated Value 

; Tx: Credit Limit Value. This value is valid when 

31:20 0x000 DLCMSM=0x3(DL_ACTIVE). 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: untestable 
Volatile: true 
CREDIT_DATAO 
Credit DataO. Current FC credit data selected by the 
CREDIT_SEL_VC, CREDIT_SEL_CREDIT_TYPE, 
CREDIT_SEL_TLP_TYPE, and CREDIT_SEL_HD viewport-select 
fields. 
Rx: Credit Received Value 
19:8 0x000 Tx: Credit Consumed Value 

Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7 —|RO_|0x0____— reserved 


CREDIT_SEL_HD 
Credit Select(HeaderData). This field in conjunction with the 
CREDIT_SEL_VC, CREDIT_SEL_CREDIT_TYPE, and 
CREDIT_SEL_TLP_TYPE viewport-select fields determines that 
data that is returned by the CREDIT_DATAO and CREDIT_DATA1 
data fields. 
Note: This register field is sticky. 

RW /|0x0 
Values: 
0x0 (HEADER_CREDIT): Header Credit 
0x1 (DATA_CREDIT): Data Credit 
Value After Reset: 0x0 
Testable: writeAsRead 
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CREDIT_SEL_TLP_TYPE 
Credit Select(TLP Type). This field in conjunction with the 
CREDIT_SEL_VC, CREDIT_SEL_CREDIT_TYPE, and 
CREDIT_SEL_HD viewport-select fields determines that data that 
is returned by the CREDIT_DATAO and CREDIT_DATA1 data fields. 


Note: This register field is sticky. 
Values: 


0x0 (POSTED): Posted 
0x1 (NON_POSTED): Non-Posted 
0x2 (COMPLETION): Completion 
Value After Reset: 0x0 


Testable: writeAsRead 

CREDIT_SEL_CREDIT_TYPE 

Credit Select(Credit Type). This field in conjunction with the 
CREDIT_SEL_VC, CREDIT_SEL_TLP_TYPE, and CREDIT_SEL_HD 
viewport-select fields determines that data that is returned by the 
CREDIT_DATAO and CREDIT_DATA1 data fields. 


Note: This register field is sticky. 
Values: 


0x0 (RX): Rx 
Oxi (TX): Tx 
Value After Reset: 0x0 


Testable: writeAsRead 

CREDIT_SEL_VC 

Credit Select(VC). This field in conjunction with the 
CREDIT_SEL_CREDIT_TYPE, CREDIT_SEL_TLP_TYPE, and 
CREDIT_SEL_HD viewport-select fields determines that data that 
is returned by the CREDIT_DATAO and CREDIT_DATA1 data fields. 


Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): VCO 


0x7 (MAX_VAL): VC7 
Value After Reset: 0x0 


USP_PCIE RAS DES SD STATUS L3_ REG 
Address: Operational Base + offset (Ox00C4) 


|Attr|ResetValue| —Cieescription 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| ss Ci@eescription 


MFTLP_STATUS 
Malformed TLP Status. Indicates malformed TLP has occurred. 
Note: This register field is sticky. 
q BME OR? Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


MFTLP_POINTER 
First Malformed TLP Error Pointer. Indicates the element of the 
received first malformed TLP. This pointer is validated by 
MFTLP_STATUS. All encodings other than the defined encodings 
are reserved. 
Note: This register field is sticky. 
Values: 
0x1 (ATMC_OP_ALIGN): AtomicOp address alignment 
0x2 (ATMC_OP_OPERAND): AtomicOp operand 
0x3 (ATMC_OP_BYTE_EN): AtomicOp byte enable 
0x4 (TLP_LENGTH_MISMATCH): TLP length miss match 
0x5 (MAX_PAYLOAD_SIZE): Max payload size 
Ox6 (TLP_WITHOUT_TCO): Message TLP without TCO 
0x00 0x7 (INVALID_TC): Invalid TC 
0x8 (UNXPCTD_ROUTE_BIT_MSG_TLP): Unexpected route bit in 
Message TLP 
0x9 (UNXPCTD_CRS_STATUS_CMPL_TLP): Unexpected CRS 
status in Completion TLP 
Oxa (BYTE_ENABLE): Byte enable 
Oxb (MEM_ADDR_4KB_BOUNDARY): Memory Address 4KB 
boundary 
Oxc (TLP_PREFIX_RULES): TLP prefix rules 
Oxd (TRANSLATION_RULES): Translation request rules 
Oxe (INVALID_TLP_TYPE): Invalid TLP type 
Oxf (CMPL_RULES): Completion rules 
Ox7f (APPLICATION): Application 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE RAS DES SD EQ CONTROL1 REG 
Address: Operational Base + offset (Ox00DO) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1861 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


FOM_TARGET 
FOM Target. Indicates figure of merit target criteria value of EQ 
Master(DSP in EQ Phase3/USP in EQ Phase2). 
This field is only valid when GEN3_EQ_FB_MODE is 0001b(Figure 
Of Merit). 
31:24)RW |0x00 

Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
FOM_TARGET_ENABLE 
FOM Target Enable. Enables the FOM_TARGET fields. 

rw loxo Note: This register field is sticky. 
Value After Reset: 0x0 
Sa writeAsRead 


22:18|RO_|OxoO reserved 


EVAL_INTERVAL_TIME 
Eval Interval Time. Indicates interval time of RxEqEval assertion. 
This field is used for EQ Master(DSP in EQ Phase3/USP in EQ 
Phase2). 
Note: This register field is sticky. 
17:16|RW |0x0 Welles: 
0x0 (_500NS): 500ns 
Oxi (_1US): ius 
Ox2 (_2US): 2us 
0x3 (_4US): 4us 
Value After Reset: 0x0 
aa ss writeAsRead 


15:10]RO_ |0x0o_ reserved 
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EXT_EQ_ TIMEOUT 

Extends EQ Phase2/3 Timeout. This field is used when the LTSSM 

is in Recovery.EQ2/3. When this field is set, the value of EQ2/3 

timeout is extended. 

Note: This register field is sticky. 

Values: 

0x0 (_24MS_OR_32MS): [EQ Master(DSP in EQ Phase3/USP in 

EQ Phase2)] 24ms (default) or [EQ Slave(DSP in EQ Phase2/USP 
rw loxo in EQ Phase3)] 32ms (default) 

Ox1 (_48MS_OR_56MS): [EQ Master(DSP in EQ Phase3/USP in 

EQ Phase2)] 48ms (x2) or [EQ Slave(DSP in EQ Phase2/USP in 

EQ Phase3)] 56ms (32ms+24ms) 

Ox2 (_240MS_OR_248MS): [EQ Master(DSP in EQ Phase3/USP in 

EQ Phase2)] 240ms (x10) or [EQ Slave(DSP in EQ Phase2/USP in 

EQ Phase3)] 248ms (32ms +9*24ms) 

0x3 (NO_TIMEOUT): [EQ Master(DSP in EQ Phase3/USP in EQ 

Phase2)] No timeout or [EQ Slave(DSP in EQ Phase2/USP in EQ 

Phase3)] No timeout 

Value After Reset: 0x0 

Testable: writeAsRead 

reserved 


7:5 [RO |OxO reserved 
EQ RATE_SEL 
EQ Status Rate Select. Setting this field in conjunction with the 
EQ_LANE_SEL field determines the per-lane Silicon Debug EQ 
Status data returned by the SD_EQ_CONTROL[2/3] and 
SD_EQ_ STATUS[1/2/3] viewport registers. 
Note: This register field is sticky. 
- RM Ox8 Values: 
0x0 (_8GT): 8.0GT/s Speed (include ESM data rate) 
Ox1 (_16GT): 16.0GT/s Speed (include ESM data rate) 
Ox2 (_32GT): 32.0GT/s Speed 
Value After Reset: 0x0 
Testable: writeAsRea 
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EQ LANE_SEL 
EQ Status Lane Select. Setting this field in conjunction with the 
EQ _RATE_SEL field determines the per-lane Silicon Debug EQ 
Status data returned by the SD_EQ_CONTROL[2/3] and 
SD_EQ_STATUS[1/2/3] viewport registers. 
Note: This register field is sticky. 
RW /|0x0 
Values: 
0x0 (MIN_VAL): LaneO 
Oxf (MAX_VAL): Lanei5 
Value After Reset: 0x0 
Testable: writeAsRead 


USP _ PCIE RAS DES SD EQ CONTROL2 REG 

Address: Operational Base + offset (Ox00D4) 
| Bit [Attr|ResetValue| Ci‘ scription 
31 [RO [Oxo si freserved 


FORCE_LOCAL_TX_PRESET_ENABLE 
Force Local Transmitter Preset Enable. Enables the 
FORCE_LOCAL_TX_PRESET field. If select rate in the 
EQ _RATE_SEL field is 32.0GT/s Speed, this feature is not 
available. 
30 RW |0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FORCE_LOCAL_RX_HINT_ENABLE 

Force Local Receiver Preset Hint Enable. Enables the 

FORCE_LOCAL_RX_HINT field. If select rate in the EQ_RATE_SEL 

field is other than 8.0GT/s Speed, this feature is not available. 
39 rw loxo Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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| Bit |Attr| Reset Value, 


PORES TS ees LOCAL_TX_COEF_ENABLE 
Force Local Transmitter Coefficient Enable. Enables the following 
fields: 
FORCE_LOCAL_TX_PRE_CURSOR 
FORCE_LOCAL_TX_CURSOR 
FORCE_LOCAL_TX_POST_CURSOR 
RW |0x0 Note: This register field is sticky. 

Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FORCE_LOCAL_TX_PRESET 
Force Local Transmitter Preset. Indicates initial preset value of 
USP in EQ Slave(EQ Phase2) instead of receiving EQ TS2. If 
select rate in the EQ_RATE_SEL field is 32.0GT/s Speed, this 
feature is not available. 

27:24IRW |0x0O Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


23:21]RO_|OxO_ [reserved 


FORCE_LOCAL_RX_HINT 
Force Local Receiver Preset Hint. Indicates the RxPresetHint value 
of EQ Slave(DSP in EQ Phase2/USP in EQ Phase3), instead of 
received or set value. If select rate in the EQ_RATE_SEL field is 
other than 8.0GT/s Speed, this feature is not available. 
20:18/IRW |0x0O Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FORCE_LOCAL_TX_POST_ CURSOR 
Force Local Transmitter Post-Cursor. Indicates the coefficient 
value of EQ Slave(DSP in EQ Phase2/USP in EQ Phase3), instead 
of the value instructed from link partner. 
Note: This register field is sticky. 
17:12;|RW |0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Pp t—i“‘CONUOScription 
FORCE_LOCAL_TX_CURSOR 
Force Local Transmitter Cursor. Indicates the coefficient value of 
EQ Slave(DSP in EQ Phase2/USP in EQ Phase3), instead of the 
value instructed from link partner. 
Note: This register field is sticky. 

11:6 |RwW |ox00 2 " 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FORCE_LOCAL_TX_PRE_CURSOR 
Force Local Transmitter Pre-cursor. Indicates the coefficient value 
of EQ Slave(DSP in EQ Phase2/USP in EQ Phase3), instead of the 
value instructed from link partner. 
Note: This register field is stick 
Rw |ox00 Ye 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP _ PCIE RAS DES SD EQ CONTROL3 REG 

Address: Operational Base + offset (Ox00D8) 
| Bit [Attr|ResetValue| CC‘ scription 
31:29[RO_|OxO si freserved 


FORCE_REMOTE_TX_COEF_ENABLE 

Force Remote Transmitter Coefficient Enable. Enables the 

following fields: 

FORCE_REMOTE_TX_PRE_CURSOR 

FORCE_REMOTE_TX_CURSOR 

FORCE_REMOTE_TX_POST_CURSOR 

This function can only be used when GEN3_EQ_FB_MODE = 
28 RW |0x0 0000b(Direction Change) 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

reserved ——‘“‘CS™S*S*™C™CCCCCCsidC 


127:18|RO [0x000 reserved 
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| Bit |Attr| Reset Value, 


| t—“‘“CONCOOCOC#C#wescription——i‘“‘CC*‘s*zC 
FORCE_REMOTE_TX_POST_CURSOR 
Force Remote Transmitter Post-Cursor. Indicates the coefficient 
value of EQ Master(DSP in EQ Phase3/USP in EQ Phase2), instead 
of the value instructed from local phy in dirchange mode. 
Note: This register field is sticky. 

17:12|;|RW |0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


FORCE_REMOTE_TX_CURSOR 
Force Remote Transmitter Cursor. Indicates the coefficient value 
of EQ Master(DSP in EQ Phase3/USP in EQ Phase2), instead of 
the value instructed from local phy in dirchange mode. 
Note: This register field is sticky. 

11:6 |RW |0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
FORCE_REMOTE_TX_PRE_CURSOR 
Force Remote Transmitter Pre-Cursor. Indicates the coefficient 
value of EQ Master(DSP in EQ Phase3/USP in EQ Phase2), instead 
of the value instructed from local phy in dirchange mode. 
Note: This register field is sticky. 

RW {0x00 

Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE RAS DES SD EQ STATUS1 REG 


Address: Operational Base + offset (OxOOEO 
| Bit [Attr[ResetValue|——“‘*i‘“C;C*éi scription — Cd 
[31:8 [RO [0x000000 
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| Bit |Attr|ResetValue| Ci ecription = 


EQ REJECT_EVENT 
EQ Reject Event. Indicates that the controller receives two 
consecutive TS1 OS w/Reject=1b during EQ Master phase(DSP in 
EQ Phase3/USP in EQ Phase2). This bit is automatically cleared 
when the controller starts EQ Master phase again. 

7 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
EQ _RULEC_VIOLATION 
EQ Rule C Violation. Indicates that coefficients rule C violation is 
detected in the values provided by PHY using direction change 
method during EQ Master phase(DSP in EQ Phase3/USP in EQ 
Phase2). The coefficients rule C correspond to the rules c) from 
section "Rules for Transmitter Coefficents" in the PCI Express 
Base Specification. 
This bit is automatically cleared when the controller starts EQ 

0x0 Master phase again. 

Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ RULEB_VIOLATION 
EQ Rule B Violation. Indicates that coefficients rule B violation is 
detected in the values provided by PHY using direction change 
method during EQ Master phase(DSP in EQ Phase3/USP in EQ 
Phase2). The coefficients rules B correspond to the rules b) from 
section "Rules for Transmitter Coefficents" in the PCI Express 
Base Specification. 

This bit is automatically cleared when the controller starts EQ 
0x0 Master phase again. 
Note: This register field is sticky. 


Value After Reset: 0x0 


Testable: writeAsRead 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
EQ RULEA_ VIOLATION 
EQ Rule A Violation. Indicates that coefficients rule A violation is 
detected in the values provided by PHY using direction change 
method during EQ Master phase(DSP in EQ Phase3/USP in EQ 
Phase2). The coefficients rules A correspond to the rules a) from 
section "Rules for Transmitter Coefficents" in the PCI Express 
Base Specification. 
This bit is automatically cleared when the controller starts EQ 

4 0x0 Master phase again. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


Sr == |RONJ0x01= ——_- = |feseived' = 


EQ _CONVERGENCE_INFO 
EQ Convergence Info. Indicates equalization convergence 
information. This bit is automatically cleared when the controller 
starts EQ Master phase again. 
Note: This register field is sticky. 
2:1 0x0 Sash aad 
0x0 (EQ_NOT_ATTEMPTED): Equalization is not attempted 
Oxi (EQ_SUCCESSFUL): Equalization finished successfully 
Ox2 (EQ_UNSUCCESSFUL): Equalization finished unsuccessfully 
0x3 (RSVD): Reserved 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ SEQUENCE 
EQ Sequence. Indicates that the controller is starting the 
equalization sequence. 
Note: This register field is sticky. 
0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE RAS DES SD EQ STATUS2 REG 
Address: Operational Base + offset (Ox00E4) 
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ES —— LOCAL_FOM_VALUE 
EQ Local Figure of Merit. Indicates Local maximum Figure of Merit 
value. 
Note: This register field is sticky. 
31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


23:21|RO_|OxO_——sreserved 


EQ _LOCAL_RX_HINT 
EQ Local Receiver Preset Hint. Indicates Local Receiver Preset 
Hint value. If select rate in the EQ _RATE_SEL field is other than 
8.0GT/s Speed, this feature is not available. 
Note: This register field is sticky. 
20:18 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ LOCAL _POST_CURSOR 
EQ Local Post-Cursor. Indicates Local post cursor coefficient 
value. 
Note: This register field is sticky. 
17:12 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
EQ LOCAL CURSOR 
EQ Local Cursor. Indicates Local cursor coefficient value. 
Note: This register field is sticky. 
tie On80 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po (escription 
EQ _LOCAL_PRE_CURSOR 
EQ Local Pre-Cursor. Indicates Local pre cursor coefficient value. 
Note: This register field is sticky. 

ot Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP _ PCIE RAS DES SD EQ STATUS3 REG 

Address: Operational Base + offset (OxO0E8) 
| Bit [Attr|ResetValue|  —————C‘Ci Scriptom = 
31:30[RO_ [Oxo freserved 


EQ REMOTE_FS 
EQ Remote FS. Indicates Remote FS value. 
Note: This register field is sticky. 
sae ox0e Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ REMOTE_LF 
EQ Remote LF. Indicates Remote LF value. 
Note: This register field is sticky. 
ao:18 x00 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
EQ REMOTE_POST_CURSOR 
EQ Remote Post-Cursor. Indicates Remote post cursor coefficient 
value. 
Note: This register field is sticky. 
17:12 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po Cescription 
EQ _REMOTE_CURSOR 
EQ Remote Cursor. Indicates Remote cursor coefficient value. 
Note: This register field is sticky. 

ane ont Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


EQ REMOTE_PRE_CURSOR 
EQ Remote Pre-Cursor. Indicates Remote pre cursor coefficient 
value. 
Note: This register field is sticky. 
5:0 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


11.4.4.27 a PCIE_VSECDMA Registers i eee 


Reset 
ee Extended Capability ID, 
or EXT |9x0000 1 loxcootoos Capability Version, and Next 
ca ag Offset Register 
USP_PCIE_VSECDMA_ VEN 
DOR SPECIFIC HDR OFF 0x0004 w_ |oxosooo0e Vendor Vendor Specific Header Register Header Register 
USP PCIE VSECDMA DEV DMA and related AXI Bridge 
ICE_INFORMATION_OFF sans ae Implementation Information 
USP PCIE VSECDMA_ NU Ll of Implemented Channels 
USP PCIE VSECDMA UN PCIE _VSECDMA UN 
ROLL ADDR OFFSET LO |0x0010 @xooo0d000:|oo Neal ster Map Start Adaress 
Offset Low Register 
W_OFF 
USP PCIE VSECDMA UN 
a eae DMA Register Map Start Address 
<a 0x0014 — Offset High Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.4.28 USP_PCIE_VSECDMA Detail Registers Description 

USP _ PCIE VSECDMA_EXT CAP _HDR_ OFF 

Address: Operational Base + offset (0x0000) 
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NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Capability structure or 000h if no other items exist in 
the linked list of Capabilities. For Extended Capabilities 
implemented in Configuration Space, this offset is relative to the 
beginning of PCI-compatible Configuration Space and thus must 
always be either 000h (for terminating list of Capabilities) or 
greater than OFFh. The bottom 2 bits of this offset are Reserved 
and must be implemented as 00b although software must mask 
them to allow for future uses of these bits. 

31:20/RW |0x000 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: writeAsRead 


CAP 

Capability Version. This field is a PCI-SIG defined version number 

that indicates the version of the Capability structure present. A 

version of the specification that changes the Extended Capability 

in a way that is not otherwise identifiable (that is, through a new 

Capability field) is permitted to increment this field. All such 

changes to the Capability structure must be software-compatible. 

Software must check for Capability Version numbers that are 

greater than or equal to the highest number defined when the 

software is written, as Functions reporting any such Capability 

Version numbers will contain a Capability structure that is 
19:16)RW |0x1 compatible with that piece of software. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

Note: This register field is sticky. 

Value After Reset: Ox1 

Testable: writeAsRead 
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Bit [attr Reset Value/______Deseription 


ci Express Extended Capability ID. This field is a PCI-SIG 
defined ID number that indicates the nature and format of the 
Extended Capability. 
Note: The access attributes of this field are as follows: 

15:0 |RW |0Ox000b Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Value After Reset: Oxb 
Testable: writeAsRead 


USP PCIE VSECDMA VENDOR SPECIFIC HDR OFF 
Address: Operational Base + offset (0x0004 


| Bit _|Attr| Reset Value 


VSEC_LENGTH 

VSEC Length. This field indicates the number of bytes in the 

entire VSEC structure, including the Vendor-Specific Extended 
31:20 0x018 Capability Header, the Vendor-Specific Header, and the vendor- 

specific registers. 


Value After Reset: 0x18 


VSEC_REV 
VSEC Rev. This field is a vendor-defined version number that 
: indicates the version of the VSEC structure. Software must 
19-16 qualify the Vendor ID and VSEC ID before interpreting this field. 


Value After Reset: 0x0 


0x0006 qualify the Vendor ID before interpreting this field. 


Value After Reset: 0x6 


VSEC_ID 
VSEC ID. This field is a vendor-defined ID number that indicates 
15:0 the nature and format of the VSEC structure. Software must 


USP _ PCIE VSECDMA DEVICE INFORMATION OFF 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:27[RO_|OxOO si freserved 


MASTER_PAGE_BOUNDARY_POINTER_WIDTH 
This field provides address page boundary information. It reports 
6 0x0 the value of CC_MSTR_PAGE_BOUNDARY_PW configuration 
a parameter. 
Value After Reset: Oxd 
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MASTER_BURST_LENGTH 
Reports the CC_MSTR_BURST_LEN configuration parameter. 


Values: 


0x0 (MSTR_BRSTLEN_ 8): 8 bits 

Oxi (MSTR_BRSTLEN_16): 16 bits 

Ox2 (MSTR_BRSTLEN_ 32): 32 bits 

0x3 (MSTR_BRSTLEN_ 64): 64 bits 

0x4 (MSTR_BRSTLEN_128): 128 bits 

0x5 (MSTR_BRSTLEN_256): 256 bits 

Value After Reset: Oxi 

MASTER_BUS_WIDTH 

This field provides information regarding the AXI master data bus 
width. It reports the value of MASTER_BUS_DATA_WIDTH 
configuration parameter. 


Values: 


0x0 (MSTR_BUSWD_32): 32 bits 

0x1 (MSTR_BUSWD_64): 64 bits 

0x2 (MSTR_BUSWD_128): 128 bits 

0x3 (MSTR_BUSWD_256): 256 bits 

0x4 (MSTR_BUSWD_512): 512 bits 

Value After Reset: 0x2 

AXI 

This field provides information about AXI interface usage. It 
reports the value of AXI_POPULATED configuration parameter. 


Value After Reset: Oxi 

CHANNEL_SEPARATION 

If the MAP_FORMAT is set to HDMA_NATIVE, this field specifies 
the read write channel address separation. Other values are 
reserved. 


Values: 


0x0 (CHSEP_256): 256 separated 

Ox1 (CHSEP_512): 512 separated 

Ox2 (CHSEP_1K): 1k separated 

0x3 (CHSEP_2K): 2k separated 

0x4 (CHSEP_4K): 4k separated 

0x5 (CHSEP_8K): 8k separated 

Ox6 (CHSEP_16K): 16k separated 

Ox7 (CHSEP_32K): 32k separated 

Value After Reset: 0x0 

PFN 

Physical Function Number. This field provides information 
regarding the DMA register and physical function mapping. 


Value After Reset: 0x0 
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Bar Number. This field provides information regarding the DMA 
10:8 0x4 register and BAR number mapping. 
Value After Reset: 0x4 


7:3, |RO [0x00 reserved 
MAP_FORMAT 
Defines the register map format and features to be one of the 
following values: Other values are reserved. 


0x0 (EDMA_LEGACY_PL): Legacy DMA register map accessed by 
the port-logic registers 

0x1 (EDMA_LEGACY_UNROLL): Legacy DMA register map, 
mapped to a PF/BAR 

0x5 (HDMA_COMPATIBILITY_MODE): HDMA compatibility mode 
(CC_LEGACY_DMA_MAP =1) register map, mapped to a PF/BAR 
0x7 (HDMA_NATIVE): HDMA native (CC_LEGACY_DMA_MAP =0) 
register map, mapped to a PF/BAR 

Value After Reset: Oxi 


USP_PCIE VSECDMA_NUM_ CHAN OFF 
Address: Operational Base + offset (OxO00C 
| Bit |Attr[ResetValue| ss —“‘CS™SC*éiescription — 
31:26[RO [0x00 ——sireserved — —— —“‘“‘(‘“(“(“(CS*S*C*C*C*C*C*C*C*C*C*C*C™C™C™C™C™C™C™C™C~C~C~*CYS 


NUM_DMA_RD_CHAN 
This field provides information regarding the number of 
; implemented read channels. It reports the value of 
25:16 0x002 CC_NUM_DMA_RD_CHAN parameter. 
Value After Reset: 0x2 


115:10/RO_|0x00___—[reserved 


reserved 
NUM_DMA_WR_CHAN 
This field provides information regarding the number of 
0x002 implemented write channels. It reports the value of 
‘ CC_NUM_DMA_WR_CHAN parameter. 
Value After Reset: 0x2 


USP PCIE VSECDMA UNROLL ADDR OFFSET LOW OFF 
Address: Operational Base + offset (0x0010 


| Bit _|Attr| Reset Value 


UNROLL_ADDR_OFFSET_LOW 
31:0 0x00000000 BAR address offset, 32-bit LSB. 
Value After Reset: 0x0 


USP PCIE VSECDMA UNROLL ADDR OFFSET HIGH OFF 
Address: Operational Base + offset (0x0014) 
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Pp t—i“‘COCUOScription 
UNROLL_ADDR_OFFSET_HIGH 

31:0 0x00000000 BAR address offset, 32-bit MSB. 
Value After Reset: 0x0 


11.4.4.29 USP_PCIE_RESBAR Registers Summary 


Reset see 
2 
ee ee 0x0000 w_ Joxooo1o015 Resizable BAR Capability Header 
USP PCIE RESBAR CAP Resizable BARO Capability 


USP PCIE RESBAR CTRL 
REG 0 REG 0x0008 w_ |oxoooo0aco Resizable BARO Control Register 


USP_PCIE RESBAR_ CAP Resizable BAR1 Capability 
Ee eee 0x0010 w_ Joxoooooao1 Resizable BAR1 Control Register 
USP PCIE RESBAR CAP Resizable BAR2 Capability 


0x00000902 |Resizable BAR2 Control Register 


Resizable BAR3 Capability 


0x00000003 |Resizable BAR3 Control Register 


USP_PCIE RESBAR_ CTRL Resizable BAR4 Capability 


USP PCIE RESBAR CAP Resizable BAR5 Capability 
RFG5 REG © 0x002C 0x00000010 Register 

USP PCIE RESBAR CTRL } : 
REG 5 REG 0x0030 0x00000005 |Resizable BAR5 Control Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.4.30 USP_PCIE_RESBAR Detail Registers Description 

USP PCIE RESBAR CAP HDR REG 

Address: Operational Base + offset (0x0000) 
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Po C—C—“‘CSCC‘*éeScription 
RESBAR_CAP_NEXT_OFFSET 
Next Capability Offset. This field contains the offset to the next 
PCI Express Extended Capability structure or 000h if no other 
items exist in the linked list of Capabilities. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
; Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31:20/RW /0x000 Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x0 
Testable: unconstrained 


RESBAR_CAP_VERSION 
Capability Version. This field is a PCI-SIG defined version number 
that indicates the version of the Capability structure present. This 
bit depends on the version of the specification. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
; Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19:16)/RW |Ox1 Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxf (MAX_VAL): Max value 
Value After Reset: Oxi 
Testable: unconstrained 
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Pp oCC‘éi scription 
RESBAR_EXT_CAP_ID 
Resizable BAR Extended Capability ID. This field is a PCI-SIG 
defined ID number that indicates the nature and format of the 
Extended Capability. The Extended Capability ID for the Resizable 
BAR Capability is 0015h. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

15:0 |RW /0x0015 Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxffff (MAX_VAL): Max value 
Value After Reset: 0x15 
Testable: unconstrained 


USP_PCIE RESBAR CAP _ REG 0 REG 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value, 


Po eseription 

RESBAR_CAP_REG_0_128TB 

Up to 128TB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 128 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_0_64TB 

Up to 64TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 64 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_0_32TB 

Up to 32TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 32 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_0_16TB 

Up to 16TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 16 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_0_8TB 

Up to 8TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 8 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_0_4TB 

Up to 4TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 4 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_0_2TB 

Up to 2TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 2 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_0_1TB 

Up to 1TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 1 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

1TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_0_512GB 

Up to 512GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 512 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_0_256GB 

Up to 256GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 256 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_0_128GB 

Up to 128GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 128 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_0_64GB 

Up to 64GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 64 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW /0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_0_32GB 

Up to 32GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 32 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_0_16GB 

Up to 16GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 16 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_0_8GB 

Up to 8GB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 8 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_0_4GB 

Up to 4GB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 4 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
16 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_0_2GB 

Up to 2GB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 2 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
15 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_0_1GB 

Up to 1GB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 1 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
14 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

GB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_0_512MB 

Up to 512MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 512 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
13 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_0O_256MB 

Up to 256MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 256 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
12 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_0_128MB 

Up to 128MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 128 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
11 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_0_64MB 

Up to 64MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 64 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
10 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_0_32MB 

Up to 32MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 32 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW |0x1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_0_16MB 

Up to 16MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 16 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_0_8MB 

Up to 8MB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 8 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
7 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_0O_4MB 

Up to 4MB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 4 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_0_2MB 
Up to 2MB BAR Supported. When Set, indicates that the Function 
supports operating with the BARO sized to 2 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
5 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 
RESBAR_CAP_REG_0_1MB 
Up to 1MB BAR Supported. When Set, indicates that the Function 
supports operating with the BARO sized to 1 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
4 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 1 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 
reserved 


3:0 |RO 0x0 [reserved 


USP_PCIE RESBAR CTRL _ REG O REG 
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| Bit_|Attr| Reset Value 


RESBAR_CTRL_REG_0O_8EB 

Up to 8EB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 8 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_0_4EB 

Up to 4EB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 4 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_0O_2EB 

Up to 2EB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 2 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_0O_1EB 

Up to 1EB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 1 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_0_512PB 

Up to 512PB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 512 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_0O_256PB 

Up to 256PB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 256 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_0_128PB 

Up to 128PB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 128 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_0_64PB 

Up to 64PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 64 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_0_32PB 

Up to 32PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 32 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_0O_16PB 

Up to 16PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 16 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_0O_8PB 

Up to 8PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 8 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_0O_4PB 

Up to 4PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 4 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_0O_2PB 
Up to 2PB BAR Supported. When Set, indicates that the Function 
supports operating with the BARO sized to 2 PB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
PB. 
Value After Reset: 0x0 
Testable: writeAsRead 


RESBAR_CTRL_REG_0O_1PB 

Up to 1PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARO sized to 1 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_0_512TB 

Up to 512TB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 512 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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a CTRL_REG_0O_256TB 

Up to 256TB BAR Supported. When Set, indicates that the 

Function supports operating with the BARO sized to 256 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 TB. 

Value After Reset: 0x0 

ee ——————————eT| writeAsRead 


i5:14/RO_|OxO [reserved 


RESBAR_CTRL_REG_BAR_SIZE 
BARO Size. The default value of this field is equal to the default 
size of the address space that the BARO resource is requesting 
via the BAR?s read-only bits. For backward compatibility with 
software, the default value must be in the range from 0 to 19. 
Note: The access attributes of this field are as follows: 
13:8 |RW |Ox0a Wire: R/W 
Dbi: R/W 
Values: 
0x0 (MIN_VAL): 1MB(2“%20 bytes) 
Ox2b (MAX_VAL): 8EB(2%63 bytes) 
Value After Reset: Oxa 
Testable: writeAsRead 
RESBAR_CTRL_REG_NUM_BARS 
Number of Resizeable BARs. This field indicates the total number 
of resizable BARs in the capability structure for the Function. The 
value of this field must be in the range of 01h to O6h. The field is 
valid in Resizable BARO Control register (0) (at offset OO8h), and 
is RsvdP for all others. 
Note: This register field is sticky. 
7:5 Ox6 : 
0x1 (BAR1): one resizable BAR for the function 
Ox2 (BAR2): two resizable BARs for the function. 
0x3 (BAR3): three resizable BARs for the function. 
0x4 (BAR4): four resizable BARs for the function. 
0x5 (BARS): five resizable BARs for the function. 
0x6 (BAR6): six resizable BARs for the function. 
Value After Reset: 0x6 
reserved 


4:3, |RO [0x0 [reserved 
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RESBAR_CTRL_REG_IDX_0 
BAR Index. This encoded value points to the beginning of the 
BARO. For a 64-bit Base Address register, the BAR Index indicates 
the lower DWORD. This value indicates which BAR supports a 
negotiable size. 
Note: This register field is sticky. 
2:0 0x0 Values: 
0x0 (BAR_10h): BAR located at offset 10h. 
0x1 (BAR_14h): BAR located at offset 14h. 
Ox2 (BAR_18h): BAR located at offset 18h. 
0x3 (BAR_1Ch): BAR located at offset 1Ch. 
0x4 (BAR_20h): BAR located at offset 20h. 
0x5 (BAR_24h): BAR located at offset 24h. 
Value After Reset: 0x0 


USP PCIE RESBAR CAP REG 1 REG 
Address: Operational Base + offset (OxO00C 


| Bit_|Attr| Reset Value 


RESBAR_CAP_REG_1_128TB 

Up to 128TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 128 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_1_64TB 

Up to 64TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARI sized to 64 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_1_32TB 

Up to 32TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 32 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_1_16TB 

Up to 16TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 16 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_1 8TB 

Up to 8TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 8 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_1 4TB 

Up to 4TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 4 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_1 2TB 

Up to 2TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 2 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_1_1TB 

Up to 1TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 1 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

1TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_1_512GB 

Up to 512GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 512 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_1_256GB 

Up to 256GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 256 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_1_128GB 

Up to 128GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARI1sized to 128 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_1_64GB 

Up to 64GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 64 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_1_ 32GB 

Up to 32GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 32 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_1_16GB 

Up to 16GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 16 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_1_8GB 

Up to 8GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 8 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_1_4GB 

Up to 4GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 4 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
16 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_1_2GB 

Up to 2GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 2 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
15 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_1_1GB 

Up to 1GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 1 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
14 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

GB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_1_512MB 

Up to 512MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 512 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
13 RW |0x1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_1_256MB 

Up to 256MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 256 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
12 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 MB. 

Value After Reset: Ox1 

Testable: writeAsRead 


RESBAR_CAP_REG_1_128MB 

Up to 128MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 128 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
11 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_1_64MB 

Up to 64MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 64 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
10 RW /0x1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_1_32MB 

Up to 32MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 32 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW |0x1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_1_16MB 

Up to 16MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 16 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_1i 8MB 

Up to 8MB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 8 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
7 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_1 4MB 

Up to 4MB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 4 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_1_2MB 
Up to 2MB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR1 sized to 2 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
5 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 
RESBAR_CAP_REG_1_1MB 
Up to 1MB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR1 sized to 1 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
4 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 1 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 
reserved 


3:0 |RO 0x0 __—[reserved 


USP_PCIE RESBAR CTRL REG 1 REG 
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| Bit_|Attr| Reset Value 


RESBAR_CTRL_REG_1_8EB 

Up to 8EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 8 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW |/0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_1_4EB 

Up to 4EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 4 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_1_2EB 

Up to 2EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 2 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_1_1EB 

Up to 1EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 1 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_1_512PB 

Up to 512PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 512 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_1_256PB 

Up to 256PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 256 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_1_128PB 

Up to 128PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 128 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_1_64PB 

Up to 64PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 64 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_1_32PB 

Up to 32PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 32 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_1_16PB 

Up to 16PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 16 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_1_8PB 

Up to 8PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 8 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_1_4PB 

Up to 4PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 4 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_1_2PB 

Up to 2PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 2 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_1_1PB 

Up to 1PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR1 sized to 1 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_1_512TB 

Up to 512TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 512 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW /0xO Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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SESSA tor" CTRL_REG_1_256TB 

Up to 256TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR1 sized to 256 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 TB. 

Value After Reset: 0x0 

ee ——————————ee| writeAsRead 


i5:14/RO_|Oxo [reserved 


RESBAR_CTRL_REG_BAR_SIZE 
BAR1 Size. The default value of this field is equal to the default 
size of the address space that the BAR1 resource is requesting 
via the BAR?s read-only bits. For backward compatibility with 
software, the default value must be in the range from 0 to 19. 
Note: The access attributes of this field are as follows: 
13:8 |RW |Ox0a Wire: R/W 
Dbi: R/W 
Values: 
0x0 (MIN_VAL): 1MB(2“%20 bytes) 
Ox2b (MAX_VAL): 8EB(2%63 bytes) 
Value After Reset: Oxa 
Testable: writeAsRead 
RESBAR_CTRL_REG_NUM_BARS 
Number of Resizeable BARs. This field indicates the total number 
of resizable BARs in the capability structure for the Function. The 
value of this field must be in the range of 01h to O6h. The field is 
valid in Resizable BAR1 Control register (0) (at offset OO8h), and 
is RsvdP for all others. 
Note: This register field is sticky. 
7:5 0x0 : 
0x1 (BAR1): one resizable BAR for the function 
Ox2 (BAR2): two resizable BARs for the function. 
0x3 (BAR3): three resizable BARs for the function. 
0x4 (BAR4): four resizable BARs for the function. 
0x5 (BARS): five resizable BARs for the function. 
0x6 (BAR6): six resizable BARs for the function. 
Value After Reset: 0x0 
reserved 


4:3, |RO [0x0 [reserved 
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RESBAR_CTRL_REG_IDX_1 
BAR Index. This encoded value points to the beginning of the 
BAR1. For a 64-bit Base Address register, the BAR Index indicates 
the lower DWORD. This value indicates which BAR supports a 
negotiable size. 
Note: This register field is sticky. 
2:0 Ox1 Values: 
0x0 (BAR_10h): BAR located at offset 10h. 
Ox1 (BAR_14h): BAR located at offset 14h. 
Ox2 (BAR_18h): BAR located at offset 18h. 
0x3 (BAR_1Ch): BAR located at offset 1Ch. 
0x4 (BAR_20h): BAR located at offset 20h. 
0x5 (BAR_24h): BAR located at offset 24h. 
Value After Reset: Oxi 


USP PCIE RESBAR CAP REG 2 REG 
Address: Operational Base + offset (0x0014 


| Bit_|Attr| Reset Value 


RESBAR_CAP_REG_2_128TB 

Up to 128TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 128 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW /0x0O Note: This register field is sticky. 

Values: 

Ox1 (SET): If Set, function supports operating with BAR sized to 

128 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_ 2 64TB 

Up to 64TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 64 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_ 2 32TB 

Up to 32TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 32 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_ 2 16TB 

Up to 16TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 16 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_ 2 8TB 

Up to 8TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 8 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG 2 4TB 

Up to 4TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 4 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_ 2 2TB 

Up to 2TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 2 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_2_1TB 

Up to 1TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 1 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

1TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_2_512GB 

Up to 512GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 512 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_2_256GB 

Up to 256GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 256 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_2_128GB 

Up to 128GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 128 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_2_64GB 

Up to 64GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 64 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_2_ 32GB 

Up to 32GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 32 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_2_ 16GB 

Up to 16GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 16 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_ 2 8GB 

Up to 8GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 8 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_ 2 4GB 

Up to 4GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 4 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
16 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_2_2GB 
Up to 2GB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR2 sized to 2 GB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
15 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
GB. 
Value After Reset: 0x0 
Testable: writeAsRead 


RESBAR_CAP_REG_2_1GB 

Up to 1GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 1 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
14 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_2_ 512MB 

Up to 512MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 512 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
13 RW |0x1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_2_256MB 

Up to 256MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 256 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
12 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 MB. 

Value After Reset: Ox1 

Testable: writeAsRead 


RESBAR_CAP_REG_2_ 128MB 

Up to 128MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 128 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
11 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_2 64MB 

Up to 64MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 64 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
10 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1918 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C—C—“‘CCC‘éMD@Secription 

RESBAR_CAP_REG_2_ 32MB 

Up to 32MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 32 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW |0x1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_ 2 _16MB 

Up to 16MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 16 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_2 8MB 

Up to 8MB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 8 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
7 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_2 4MB 

Up to 4MB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 4 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_2_2MB 
Up to 2MB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR2 sized to 2 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
5 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 
RESBAR_CAP_REG_2_1MB 
Up to 1MB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR2 sized to 1 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
4 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 1 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 
reserved 


3:0 |RO 0x0 __—[reserved 


USP_PCIE RESBAR CTRL REG 2 REG 
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| Bit_|Attr| Reset Value 


RESBAR_CTRL_REG_ 2 8EB 

Up to 8EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 8 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW |/0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG 2 4EB 

Up to 4EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 4 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_ 2 2EB 

Up to 2EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 2 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW /|0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_2_1EB 

Up to 1EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 1 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_2_ 512PB 

Up to 512PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 512 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW |0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_2_ 256PB 

Up to 256PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 256 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1922 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C—C—“‘CNC‘é@Secription 

RESBAR_CTRL_REG_2_128PB 

Up to 128PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 128 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_ 2 64PB 

Up to 64PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 64 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_ 2 32PB 

Up to 32PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 32 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_2_16PB 

Up to 16PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 16 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_2_ 8PB 

Up to 8PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 8 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_ 2 4PB 

Up to 4PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 4 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_ 2 2PB 

Up to 2PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 2 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_2_1PB 

Up to 1PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR2 sized to 1 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW /0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_2_ 512TB 
Up to 512TB BAR Supported. When Set, indicates that the 
Function supports operating with the BAR2 sized to 512 TB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

17 rw loxo Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 
512 TB. 
Value After Reset: 0x0 
Testable: writeAsRead 
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SS CTRL_REG_2_256TB 

Up to 256TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR2 sized to 256 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 TB. 

Value After Reset: 0x0 

Se ————————— ee] writeAsRead 


i5:14/RO_|OxO [reserved 


RESBAR_CTRL_REG_BAR_SIZE 
BAR2 Size. The default value of this field is equal to the default 
size of the address space that the BAR2 resource is requesting 
via the BAR?s read-only bits. For backward compatibility with 
software, the default value must be in the range from 0 to 19. 
Note: The access attributes of this field are as follows: 
13:8 |RW |0x09 Wire: R/W 
Dbi: R/W 
Values: 
0x0 (MIN_VAL): 1MB(2%20 bytes) 
Ox2b (MAX_VAL): 8EB(2%63 bytes) 
Value After Reset: 0x9 
Testable: writeAsRead 
RESBAR_CTRL_REG_NUM_BARS 
Number of Resizeable BARs. This field indicates the total number 
of resizable BARs in the capability structure for the Function. The 
value of this field must be in the range of 01h to O6h. The field is 
valid in Resizable BAR2 Control register (0) (at offset OO8h), and 
is RsvdP for all others. 
Note: This register field is sticky. 
7:5 0x0 : 
0x1 (BAR1): one resizable BAR for the function 
Ox2 (BAR2): two resizable BARs for the function. 
0x3 (BAR3): three resizable BARs for the function. 
0x4 (BAR4): four resizable BARs for the function. 
0x5 (BARS): five resizable BARs for the function. 
0x6 (BAR6): six resizable BARs for the function. 
Value After Reset: 0x0 
reserved 


4:3, |RO [0x0 [reserved 
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RESBAR_CTRL_REG_IDX_2 
BAR Index. This encoded value points to the beginning of the 
BAR2. For a 64-bit Base Address register, the BAR Index indicates 
the lower DWORD. This value indicates which BAR supports a 
negotiable size. 
Note: This register field is sticky. 
2:0 Ox2 Values: 
0x0 (BAR_10h): BAR located at offset 10h. 
Ox1 (BAR_14h): BAR located at offset 14h. 
Ox2 (BAR_18h): BAR located at offset 18h. 
0x3 (BAR_1Ch): BAR located at offset 1Ch. 
0x4 (BAR_20h): BAR located at offset 20h. 
0x5 (BAR_24h): BAR located at offset 24h. 
Value After Reset: 0x2 


USP PCIE RESBAR CAP REG 3 REG 
Address: Operational Base + offset (Ox001C 


| Bit_|Attr| Reset Value 


RESBAR_CAP_REG_3_128TB 

Up to 128TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 128 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_3_64TB 

Up to 64TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 64 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_3_32TB 

Up to 32TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 32 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_3_16TB 

Up to 16TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 16 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_3_8TB 

Up to 8TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 8 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_3_4TB 

Up to 4TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 4 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_3_2TB 

Up to 2TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 2 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1929 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C—C—“‘(CC‘éD@Secription 

RESBAR_CAP_REG_3_1TB 

Up to 1TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 1 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

1TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_3_512GB 

Up to 512GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 512 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_3_256GB 

Up to 256GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 256 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_3_128GB 

Up to 128GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 128 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_3_ 64GB 

Up to 64GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 64 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW /0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_3_ 32GB 

Up to 32GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 32 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_3_16GB 

Up to 16GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 16 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_3_8GB 

Up to 8GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 8 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_3_4GB 

Up to 4GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 4 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
16 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_3_2GB 

Up to 2GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 2 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
15 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_3_1GB 

Up to 1GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 1 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
14 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_3_512MB 

Up to 512MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 512 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
13 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_3_256MB 
Up to 256MB BAR Supported. When Set, indicates that the 
Function supports operating with the BAR3 sized to 256 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

12 rw lox Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 
256 MB. 
Value After Reset: Oxi 
Testable: writeAsRead 


RESBAR_CAP_REG_3_128MB 

Up to 128MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 128 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
11 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_3_64MB 

Up to 64MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 64 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
10 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_3_32MB 

Up to 32MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 32 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW |0x1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_3_16MB 

Up to 16MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 16 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_3_8MB 

Up to 8MB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 8 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
7 RW |Ox1 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_3_4MB 
Up to 4MB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR3 sized to 4 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

Rw loxi Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 4 
MB. 
Value After Reset: Oxi 
Testable: writeAsRead 


RESBAR_CAP_REG_3_2MB 
Up to 2MB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR3 sized to 2 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
5 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 
RESBAR_CAP_REG_3_1MB 
Up to 1MB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR3 sized to 1 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
4 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 1 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 


3:0 |RO [Oxo [reserved 
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RESBAR_CTRL_REG_3_8EB 

Up to 8EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 8 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_3_4EB 

Up to 4EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 4 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_3_2EB 

Up to 2EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 2 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1937 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C‘éi scription 

RESBAR_CTRL_REG_3_1EB 

Up to 1EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 1 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_3_512PB 

Up to 512PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 512 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_3_256PB 

Up to 256PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 256 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_3_128PB 

Up to 128PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 128 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_3_64PB 

Up to 64PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 64 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_3_32PB 

Up to 32PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 32 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_3_16PB 

Up to 16PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 16 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_3_8PB 

Up to 8PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 8 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_3_4PB 

Up to 4PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 4 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_3_2PB 
Up to 2PB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR3 sized to 2 PB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
PB. 
Value After Reset: 0x0 
Testable: writeAsRead 


RESBAR_CTRL_REG_3_1PB 

Up to 1PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR3 sized to 1 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_3_512TB 

Up to 512TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 512 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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SS CTRL_REG_3_256TB 

Up to 256TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR3 sized to 256 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 TB. 

Value After Reset: 0x0 

ee —————————————ee| writeAsRead 


i5:14/RO_|OxO [reserved 


RESBAR_CTRL_REG_BAR_SIZE 
BAR3 Size. The default value of this field is equal to the default 
size of the address space that the BAR3 resource is requesting 
via the BAR?s read-only bits. For backward compatibility with 
software, the default value must be in the range from 0 to 19. 
Note: The access attributes of this field are as follows: 
13:8 |RW |0x00 Wire: R/W 
Dbi: R/W 
Values: 
0x0 (MIN_VAL): 1MB(2%20 bytes) 
Ox2b (MAX_VAL): 8EB(2%63 bytes) 
Value After Reset: 0x9 
Testable: writeAsRead 
RESBAR_CTRL_REG_NUM_BARS 
Number of Resizeable BARs. This field indicates the total number 
of resizable BARs in the capability structure for the Function. The 
value of this field must be in the range of 01h to O6h. The field is 
valid in Resizable BAR3 Control register (0) (at offset OO8h), and 
is RsvdP for all others. 
Note: This register field is sticky. 
7:5 0x0 : 
0x1 (BAR1): one resizable BAR for the function 
Ox2 (BAR2): two resizable BARs for the function. 
0x3 (BAR3): three resizable BARs for the function. 
0x4 (BAR4): four resizable BARs for the function. 
0x5 (BARS): five resizable BARs for the function. 
0x6 (BAR6): six resizable BARs for the function. 
Value After Reset: 0x0 
reserved 


4:3, |RO [0x0 [reserved 
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RESBAR_CTRL_REG_IDX_3 
BAR Index. This encoded value points to the beginning of the 
BAR3. For a 64-bit Base Address register, the BAR Index indicates 
the lower DWORD. This value indicates which BAR supports a 
negotiable size. 
Note: This register field is sticky. 
2:0 0x3 Values: 
0x0 (BAR_10h): BAR located at offset 10h. 
Ox1 (BAR_14h): BAR located at offset 14h. 
Ox2 (BAR_18h): BAR located at offset 18h. 
0x3 (BAR_1Ch): BAR located at offset 1Ch. 
0x4 (BAR_20h): BAR located at offset 20h. 
0x5 (BAR_24h): BAR located at offset 24h. 
Value After Reset: 0x3 


USP PCIE RESBAR CAP REG 4 REG 
Address: Operational Base + offset (0x0024 


| Bit_|Attr| Reset Value 


RESBAR_CAP_REG_4 _128TB 

Up to 128TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 128 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG 4 64TB 

Up to 64TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 64 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG 4 32TB 

Up to 32TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 32 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG 4 16TB 

Up to 16TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 16 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG 4 8TB 

Up to 8TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 8 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG 4 4TB 

Up to 4TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 4 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG 4 2TB 

Up to 2TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 2 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG 4 _1TB 

Up to 1TB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 1 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

1TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG 4 512GB 

Up to 512GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 512 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_4 256GB 

Up to 256GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 256 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG 4 128GB 

Up to 128GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 128 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_4 64GB 

Up to 64GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 64 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_ 4 32GB 

Up to 32GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 32 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG 4 16GB 

Up to 16GB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 16 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_4 8GB 

Up to 8GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 8 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG 4 4GB 

Up to 4GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 4 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
16 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_ 4 2GB 
Up to 2GB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR4 sized to 2 GB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
15 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
GB. 
Value After Reset: 0x0 
Testable: writeAsRead 


RESBAR_CAP_REG 4 1GB 

Up to 1GB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 1 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
14 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG 4 512MB 

Up to 512MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 512 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
13 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 MB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_ 4 256MB 

Up to 256MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 256 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
12 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 MB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG 4 128MB 

Up to 128MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 128 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
11 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG 4 64MB 

Up to 64MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 64 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
10 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG 4 32MB 

Up to 32MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 32 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG 4 16MB 

Up to 16MB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 16 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_ 4 8MB 

Up to 8MB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 8 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
7 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_ 4 4MB 

Up to 4MB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 4 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_4 2MB 
Up to 2MB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR4 sized to 2 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
5 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 
RESBAR_CAP_REG_4_1MB 
Up to 1MB BAR Supported. When Set, indicates that the Function 
supports operating with the BAR4 sized to 1 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
4 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 1 
MB. 
Value After Reset: Ox1 
Testable: writeAsRead 
reserved 


3:0 |RO 0x0 __—[reserved 


USP_PCIE RESBAR CTRL _ REG 4 REG 
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RESBAR_CTRL_REG 4 8EB 

Up to 8EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 8 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG 4 4EB 

Up to 4EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 4 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG 4 2EB 

Up to 2EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 2 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_4_1EB 

Up to 1EB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 1 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG 4 512PB 

Up to 512PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 512 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG 4 256PB 

Up to 256PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 256 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG 4 _128PB 

Up to 128PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 128 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG 4 64PB 

Up to 64PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 64 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG 4 32PB 

Up to 32PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 32 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG 4 _16PB 

Up to 16PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 16 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG 4 8PB 

Up to 8PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 8 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG 4 4PB 

Up to 4PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 4 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG 4 2PB 

Up to 2PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 2 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG 4 _1PB 

Up to 1PB BAR Supported. When Set, indicates that the Function 

supports operating with the BAR4 sized to 1 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG 4 512TB 

Up to 512TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 512 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW /0xO Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESERCCTR ior _ —__—_——_ CTRL_REG_4_256TB 

Up to 256TB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR4 sized to 256 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 TB. 

Value After Reset: 0x0 

ee ——————————ee| writeAsRead 


i5:14/RO_|OxO [reserved 


RESBAR_CTRL_REG_BAR_SIZE 
BAR4 Size. The default value of this field is equal to the default 
size of the address space that the BAR4 resource is requesting 
via the BAR?s read-only bits. For backward compatibility with 
software, the default value must be in the range from 0 to 19. 
Note: The access attributes of this field are as follows: 
13:8 |RW |0x00 Wire: R/W 
Dbi: R/W 
Values: 
0x0 (MIN_VAL): 1MB(2“%20 bytes) 
Ox2b (MAX_VAL): 8EB(2%63 bytes) 
Value After Reset: 0x7 
Testable: writeAsRead 
RESBAR_CTRL_REG_NUM_BARS 
Number of Resizeable BARs. This field indicates the total number 
of resizable BARs in the capability structure for the Function. The 
value of this field must be in the range of 01h to O6h. The field is 
valid in Resizable BAR4 Control register (0) (at offset OO8h), and 
is RsvdP for all others. 
Note: This register field is sticky. 
7:5 0x0 : 
Oxi (BAR1): one resizable BAR for the function 
Ox2 (BAR2): two resizable BARs for the function. 
0x3 (BAR3): three resizable BARs for the function. 
0x4 (BAR4): four resizable BARs for the function. 
0x5 (BARS): five resizable BARs for the function. 
0x6 (BAR6): six resizable BARs for the function. 
Value After Reset: 0x0 
reserved 


4:3, |RO [0x0 [reserved 
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RESBAR_CTRL_REG_IDX_4 
BAR Index. This encoded value points to the beginning of the 
BAR4. For a 64-bit Base Address register, the BAR Index indicates 
the lower DWORD. This value indicates which BAR supports a 
negotiable size. 
Note: This register field is sticky. 
2:0 0x4 Values: 
0x0 (BAR_10h): BAR located at offset 10h. 
Ox1 (BAR_14h): BAR located at offset 14h. 
Ox2 (BAR_18h): BAR located at offset 18h. 
0x3 (BAR_1Ch): BAR located at offset 1Ch. 
0x4 (BAR_20h): BAR located at offset 20h. 
0x5 (BAR_24h): BAR located at offset 24h. 
Value After Reset: 0x4 


USP PCIE RESBAR CAP REG 5 REG 
Address: Operational Base + offset (Ox002C 


| Bit_|Attr| Reset Value 


RESBAR_CAP_REG_5_128TB 

Up to 128TB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 128 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW /0x0O Note: This register field is sticky. 

Values: 

Ox1 (SET): If Set, function supports operating with BAR sized to 

128 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_5_64TB 

Up to 64TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 64 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_5_32TB 

Up to 32TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 32 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_5_16TB 

Up to 16TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 16 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_5_8TB 

Up to 8TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 8 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_5 _4TB 

Up to 4TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 4 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_5_ 2TB 

Up to 2TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 2 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_5_1TB 

Up to 1TB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 1 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

1TB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_5_512GB 

Up to 512GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 512 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_5_256GB 

Up to 256GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 256 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_5_128GB 

Up to 128GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 128 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_5_ 64GB 

Up to 64GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 64 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_5_ 32GB 

Up to 32GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 32 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_5_ 16GB 

Up to 16GB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 16 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_5_8GB 

Up to 8GB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 8 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_5_4GB 

Up to 4GB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 4 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
16 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_5_2GB 

Up to 2GB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 2 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
15 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_5_1GB 

Up to 1GB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 1 GB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
14 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

GB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CAP_REG_5_512MB 

Up to 512MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS5 sized to 512 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
13 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 MB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CAP_REG_5_256MB 

Up to 256MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 256 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
12 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 MB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CAP_REG_5_128MB 

Up to 128MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 128 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
11 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_5_64MB 

Up to 64MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 64 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
10 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_5_32MB 

Up to 32MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 32 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_5_16MB 

Up to 16MB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 16 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 

RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 MB. 

Value After Reset: Oxi 

Testable: writeAsRead 

RESBAR_CAP_REG_5_ 8MB 

Up to 8MB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 8 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
7 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 
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RESBAR_CAP_REG_5 4MB 

Up to 4MB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 4 MB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

MB. 

Value After Reset: Oxi 

Testable: writeAsRead 


RESBAR_CAP_REG_5_2MB 
Up to 2MB BAR Supported. When Set, indicates that the Function 
supports operating with the BARS sized to 2 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
5 RW /0x0 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 2 
MB. 
Value After Reset: Oxi 
Testable: writeAsRead 
RESBAR_CAP_REG_5_1MB 
Up to 1MB BAR Supported. When Set, indicates that the Function 
supports operating with the BARS sized to 1 MB. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
4 RW |Ox1 Note: This register field is sticky. 
Values: 
Oxi (SET): If Set, function supports operating with BAR sized to 1 
MB. 
Value After Reset: Oxi 
Testable: writeAsRead 
reserved 


3:0 |RO 0x0 [reserved 


USP_PCIE RESBAR CTRL REG 5 REG 
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RESBAR_CTRL_REG_5_8EB 

Up to 8EB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 8 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
31 RW |/0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_5_4EB 

Up to 4EB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 4 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
30 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_5_2EB 

Up to 2EB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 2 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
29 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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PoCéiescription 

RESBAR_CTRL_REG_5_1EB 

Up to 1EB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 1 EB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
28 RW |0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

EB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_5_512PB 

Up to 512PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR5 sized to 512 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
27 RW |0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_5_256PB 

Up to 256PB BAR Supported. When Set, indicates that the 

Function supports operating with the BAR5 sized to 256 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
26 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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Po C—C—“‘“‘SCC‘*éeSecription 

RESBAR_CTRL_REG_5_128PB 

Up to 128PB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 128 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
25 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

128 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_5_64PB 

Up to 64PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 64 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
24 RW /0x0O Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

64 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_5_32PB 

Up to 32PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 32 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
23 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

32 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1971 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 
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RESBAR_CTRL_REG_5_16PB 

Up to 16PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 16 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
22 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

16 PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_5_8PB 

Up to 8PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 8 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
21 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 8 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_5_4PB 

Up to 4PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 4 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
20 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 4 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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RESBAR_CTRL_REG_5_2PB 

Up to 2PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 2 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
19 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 2 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 


RESBAR_CTRL_REG_5_1PB 

Up to 1PB BAR Supported. When Set, indicates that the Function 

supports operating with the BARS sized to 1 PB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
18 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 1 

PB. 

Value After Reset: 0x0 

Testable: writeAsRead 

RESBAR_CTRL_REG_5_512TB 

Up to 512TB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 512 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
17 RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

512 TB. 

Value After Reset: 0x0 

Testable: writeAsRead 
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SESSA or —____—_+ CTRL_REG_5_256TB 

Up to 256TB BAR Supported. When Set, indicates that the 

Function supports operating with the BARS sized to 256 TB. 

Note: The access attributes of this field are as follows: 

Wire: R (sticky) 

Dbi: if (DBI_LRO_WR_EN == 1) then R/W(sticky) else R(sticky) 
RW {0x0 Note: This register field is sticky. 

Values: 

Oxi (SET): If Set, function supports operating with BAR sized to 

256 TB. 

Value After Reset: 0x0 

ee ——————————————— ee] writeAsRead 


i5:14/RO_|OxO [reserved 


RESBAR_CTRL_REG_BAR_SIZE 
BARS Size. The default value of this field is equal to the default 
size of the address space that the BARS5 resource is requesting 
via the BAR?s read-only bits. For backward compatibility with 
software, the default value must be in the range from 0 to 19. 
Note: The access attributes of this field are as follows: 
13:8 |RW |0x00 Wire: R/W 
Dbi: R/W 
Values: 
0x0 (MIN_VAL): 1MB(2“%20 bytes) 
Ox2b (MAX_VAL): 8EB(2%63 bytes) 
Value After Reset: 0x7 
Testable: writeAsRead 
RESBAR_CTRL_REG_NUM_BARS 
Number of Resizeable BARs. This field indicates the total number 
of resizable BARs in the capability structure for the Function. The 
value of this field must be in the range of 01h to O6h. The field is 
valid in Resizable BAR5 Control register (0) (at offset OO8h), and 
is RsvdP for all others. 
Note: This register field is sticky. 
7:5 0x0 : 
0x1 (BAR1): one resizable BAR for the function 
Ox2 (BAR2): two resizable BARs for the function. 
0x3 (BAR3): three resizable BARs for the function. 
0x4 (BAR4): four resizable BARs for the function. 
0x5 (BARS): five resizable BARs for the function. 
0x6 (BAR6): six resizable BARs for the function. 
Value After Reset: 0x0 
reserved 


4:3, |RO [0x0 [reserved 
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RESBAR_CTRL_REG_IDX_5 
BAR Index. This encoded value points to the beginning of the 
BARS. For a 64-bit Base Address register, the BAR Index indicates 
the lower DWORD. This value indicates which BAR supports a 
negotiable size. 
Note: This register field is sticky. 
2:0 Ox5 Values: 
0x0 (BAR_10h): BAR located at offset 10h. 
Ox1 (BAR_14h): BAR located at offset 14h. 
Ox2 (BAR_18h): BAR located at offset 18h. 
0x3 (BAR_1Ch): BAR located at offset 1Ch. 
0x4 (BAR_20h): BAR located at offset 20h. 
0x5 (BAR_24h): BAR located at offset 24h. 
Value After Reset: 0x5 


11.4.4.31 _USP_PCIE_PL Registers Summary 


vane | otant see) Set | scion 


Debug Register 1 


USP PCIE PL TX P FC C 

REDIT STATUS OFF 0x0030 

USP PCIE PL TX NP FC 

CREDIT STATUS OFF Ox003 

USP PCIE PL TX CPL FC Transmit Completion FC Credit 
CREDIT STATUS OFF  |9X9938 = |W |0x00000000 Icarus 
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Reset eee 
ame [ont [Soe] Gane [Besson 
USP PCIE PL QUEUE ST 
ATUS OFF 0x003C w_ |oxoo000000 Queue Status 
a a PE VC AR 0x0040 OxOOOOOOOF |VC Transmit Arbitration Register 1 
i Lc 0x0044 0x00000000 |VC Transmit Arbitration Register 2 
USP PCIE PL VCO P_ RX Segmented-Buffer VCO Posted 
Q_ CTRL OFF 0x0048 Oxdp227110 Receive Queue Control 
USP PCIE PL VCO NP R Segmented-Buffer VCO Non- 

xX CTRL OFF Ox00n OxCoiecory Posted Receive Queue Control 
Segmented-Buffer VCO 
USP PCIE PL VCO CPL R 0x05000000 |Completion Receive Queue 
Control 
0x000102D2 Link Width and Speed Change 
Control Register 
0x00000000 |PHY Status Register 


X_Q CTRL OFF 0x0050 


0x00000001 |PHY Control Register 


Programmable Target Map Control 
0x00000003 RADM clock gating enable control 
register 
USP PCIE PL _GEN3 REL ; 
ATED OFF 0x0190 0x00000000 |Gen3 Control Register 
USP PCIE PL _GEN3 EQ ; 
CONTROL OFF 0x01A8 0x04059F61 |Gen3 EQ Control Register 


oe 
tee 


USP_PCIE PL PIPE LOOP | 
BACK_CONTROL_OFF 0x01B8 OxOOOO000F |PIPE Loopback Control Register 
0x00037F40 DBI Read-Only Write Enable 
Register 
UpConfigure Multi-lane Control 
0x0001E044 |PHY Interoperability Control 
Register 
TRGT_CPL_LUT Delete Entry 
nn eaee Control Register 
0x00000000 Link Reset Request Flush Control 
Register 


AXI Bridge Slave Error Response 
Register 


OFF 

USP PCIE PL MISC CON 

ROL 1 OFF OxOLEC 
USP PCIE PL MULTI LAN 

E CONTROL OFF 0x01C0 
USP PCIE PL PHY INTER 

OP CTRL OFF OxOLe 
USP PCIE PL TRGT CPL 

LUT DELETE ENTRY OFF |°X91C8 
USP PCIE PL LINK FLUS 

H CONTROL OFF OxOLCE 
USP PCIE PL AMBA ERR 

OR RESPONSE DEFAULT |0x01D0 
OFF 

USP PCIE PL AMBA LIN 

K TIMEOUT OFF Oxo1es 
USP PCIE PL AMBA ORD 


ERING CTRL OFF 0x01D8 


USP PCIE PL_COHERENC 
Y CONTROL 1 OFF Ox01E0 
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USP PCIE PL ORDER RU ; 
LE CTRL OFF 0x01B4 0x00000000 |/Order Rule Control Register 


x00009C00 


0 
oxcadodasa, |ENK Down Ax} Bridge Slave 
Timeout Register 


0x00000000 |AMBA Ordering Control 


0x00000000 ACE Cache Coherency Control 
Register 1 
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Forest sie] sins | Peseotion 
Sane mnes_|v [rename eee OT OT 
USP PCIE PL_COHERENC ‘0x00000000 [Ace Cae Coherency Control 
Meet DER TOW ORE | oe Sraabie oa ‘Add ress 


ToT Re 

oe 

usP Pole PL. Pete VERS Foe cer IIP Release 

RESS MATCH LOW OFF oxoanto00d |e 
(ox00000000 |Nor* Address Match High 


USP PCIE PL MSIX ADD 0x0244 
x00000000 |MSI-X Doorbell Register 


RESS MATCH HIGH OFF 
USP_PCIE PL MSIX_DOO 0 

DTI Master Control Register O 
(0x00000000 |oT! Master Control Register 1 


CTRL_OFF 
TI Master Contr Register 1 
0x00000000 |DTI Master Control Register 2 
TL Master Contr Register 3 
*00000000 |DT! Master Control Register ¢ 


USP_ PCIE PL DTIM CTRL 
x00004210 |DTI Master Control Register 3 


0x03B0 


USP PCIE PL DTIM CTRL 
1. OFE 
USP_ PCIE PL DTIM_ CTRL 


0x03B4 


0x03B8 


0x03BC 


USP_ PCIE PL DTIM_ CTRL 


0x00000000 |DTI Master Control Register 4 
0x00000000 |DTI Master Control Register 5 
DTI Master Interrupt Status 
0x00000000 Régister 
0x00000000 DTI Master Interrupt Enable 
Register 
DTI Master Interrupt Clear 
0x00000000 DTI Master Interrupt Mask 
Register 
DTI Master MSI Upper Address 
0x00000000 DTI Master MSI Lower Address 
Register 
0x00000000 |DTI Master MSI Data Register 
0x00000000 Master Error Logging Register 
0x00000000 ri Master Error Logging Register 
0x00000000 a Master Error Logging Register 


0x03C0 


USP PCIE PL DTIM CTRL 0x03C4 


USP_ PCIE PL DTIM_INT 
STATUS _OFF 
USP PCIE PL DTIM_INT 


EN OFF 0x03D0 
USP PCIE PL DTIM INT 
CLR OFF 0x03D4 


USP PCIE PL DTIM INT 
MSK_OFF 

USP PCIE PL DTIM MSI 
ADDR UPR OFF 0x03DC 


USP PCIE PL DTIM MSI 

ADDR _LWR OFF 0x03E0 
USP PCIE PL DTIM MSI 
DATA_OFF O0x03E4 
USP PCIE PL DTIM ERR 

LOGO OFF O0x03E8 
USP PCIE PL DTIM ERR 

LOG1 OFF O0x03EC 
USP PCIE PL _DTIM ERR 

LOG2 OFF 


0x03CC 


0x03D8 


0x03F0 


W 
USP PCIE PL DTIM CTRL 
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Reset ae 
sel Gime | Pesrnon 
w_ |oxooo00010 DTI Master Debug Diagnostic 
—Vrr Register 
USP_ PCIE PL PL APP BU oe : . 

Application Driven bus and Device 
= DEV_NUM_STATUS OF |0x0410 1 |oxoooecee Number Register 
USP PCIE PL _PCIPM TRA TLP Traffic during Non-DO State 
FFIC_CTRL OFF iesies w_ |oxoo000000 Control Register 
USP PCIE PL PL LTR LA : 
TENCY OFF 0x0430 w_ |oxoo000000 LTR Latency Register 
wf 


USP PCIE PL DTIM DIAG 


USP PCIE PL AUX CLK F Auxiliary Clock Frequency Control 
Bee Ee PEEL SUBSTA 0x0444 Ox000000D2 |Li Substates Timing Register 

USP PCIE PL POWERDO Powerdown Control and Status 
WN_CTRL STATUS OFF |°*0448 er 
USP PCIE PL PIPE RELA ; 

TED OFF 0x0490 Ox00000000 |PIPE Related Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.32 USP_PCIE_PL Detail Registers Description 
USP PCIE PL ACK LATENCY TIMER OFF 
Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value Description 


REPLAY _TIME_LIMIT 

Replay Timer Limit. The replay timer expires when it reaches this 

limit. The controller initiates a replay upon reception of a NAK or 

when the replay timer expires. For more details, see "Transmit 

Replay" in the Databook. 

You can modify the effective timer limit through the 

TIMER_MOD_REPLAY_TIMER field of the 

TIMER_CTRL_MAX_FUNC_NUM_OFF register. 

After reset, the controller updates the default according to the 

Negotiated Link Width, Max_Payload_Size, and speed. 

The value is determined from Tables 3-4, 3-5, and 3-6 of the PCI 
31:16IRW |0x0c23 Express Base Specification. 

If there is a change in the payload size or link speed, the 

controller overrides any value that you have written to this 

register field, and resets the field back to the specification- 

defined value. The controller does not change the value in the 

TIMER_MOD_REPLAY_TIMER field of the 

TIMER_CTRL_MAX_FUNC_NUM_OFF register. 

Value After Reset: O0xc23 

Testable: untestable 

Volatile: true 
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Po Céiescription 
ROUND_TRIP_LATENCY_TIME_LIMIT 
Ack Latency Timer Limit. The Ack latency timer expires when it 
reaches this limit. For more details, see "ACK/NAK Scheduling" in 
the Databook. 
You can modify the effective timer limit through the 
TIMER_MOD_ACK_NAK field of the 
TIMER_CTRL_MAX_FUNC_NUM_OFF register. 
After reset, the controller updates the default according to the 
Negotiated Link Width, Max_Payload_Size, and speed. 
The value is determined from Tables 3-7, 3-8, and 3-9 of the PCI 
Express Base Specification. 

SOO RE OAC The limit must reflect the round trip latency from requester to 
completer. 
If there is a change in the payload size or link width, the 
controller overrides any value that you have written to this 
register field, and resets the field back to the specification- 
defined value. The controller does not change the value in the 
TIMER_MOD_ACK_NAK field of the 
TIMER_CTRL_MAX_FUNC_NUM_OFF register. 
Value After Reset: 0x40b 
Testable: untestable 
Volatile: true 


USP PCIE PL VENDOR SPEC DLLP OFF 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value 


VENDOR_SPEC_DLLP 
Vendor Specific DLLP Register. You can use this register to send a 
specific PCI Express DLLP. Your application can write 8-bit DLLP 
Type and 24-bit Payload data into this register, and set the 
VENDOR_SPECIFIC_DLLP_REQ field of the 
PORT_LINK_CTRL_OFF, to send the DLLP. 

; Bits[7:0]: DLLP Type 

31:0 |RW |Oxétftftft Bits[31:8]: Vendor Defined Payload (24 bits) 

Note: This register field is sticky. 
Values: 
0x0 (ZERO): Zero value 
OxfffffffF (MAX): Max value 
Value After Reset: Oxffffffff 


USP_PCIE PL PORT FORCE OFF 

Address: Operational Base + offset (0x0008) 

Bit {Attr| Reset Value|________Deseription _| 
31:24{RO [0x00 reserved 
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Po CC‘éiescription 
DO_DESKEW_FOR_SRIS 
Use the transitions from TS2 to Logical Idle Symbol, SKP OS to 
Logical Idle Symbol, EIEOS to Logical Idle Symbol, and FTS 
Sequence to SKP OS to do deskew instead of using received SKP 
OS or TS1 to TS2 transition if DO_DESKEW_FOR_SRIS is set to 

23 RW |0x1 Wh 
Note: This register field is sticky. 
Value After Reset: Ox1 


SUPPORT_PART_LANES_RXEI_EXIT 
Support LTSSM transition from Polling.Active to Polling.Config 
based on Rx 8 TSs on any lanes which are Rx EI exit too from 
base spec after 24ms timeout. This prevents some lanes detected 
but not Rx EI exit and LTSSM cannot move to Polling.Config. You 
must set the parameter CX_AUTO_LANE_FLIP_CTRL_EN true for 
the auto lanes reversal. 
Note: This register field is sticky. 
Values: 

22 RW |0x0 
0x1 (SUPPORT): Any lanes receives 8 consecutive TS OSs, LTSSM 
moves from Polling.Active to Polling.Config. If all lanes do not 
receive 8 consecutive TS OSs and any predetermined lanes are 
still on Rx ElecIdle, LTSSM moves from Polling.Active to 
Polling.Compliance. 
0x0 (UNSUPPORT): Any lanes receives 8 consecutive TS OS and 
all predetermined lanes have Rx ElecIdle exit, LTSSM moves from 
Polling.Active to Polling.Config. This is legacy mode from Base 
Spec. Any predetermined lanes are still on Rx ElecIdle, LTSSM 
moves from Polling.Active to Polling.Compliance. 
Value After Reset: 0x0 
LINK_STATE 
Forced LTSSM State. The LTSSM state that the controller is forced 
to when you set the FORCE_EN bit (Force Link). LTSSM state 
encoding is defined by the Its_state variable in 

21:16/IRW |0x00 workspace/src/Layer1/smlh_lItssm.v. 
Note: This register field is sticky. 
Value After Reset: 0x0 
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FORCE_EN 

Force Link. The controller supports a testing and debug capability 

to allow your software to force the LTSSM state machine into a 

specific state, and to force the controller to transmit a specific 

Link Command. Asserting this bit triggers the following actions: 

Forces the LTSSM to the state specified by the Forced LTSSM 

State field. 

Forces the controller to transmit the command specified by the 

Forced Link Command field. 

This is a self-clearing register field. Reading from this register 
15 WO |0x0 field always returns a '0'. 

Values: 

Ox1 (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


14:12/RO_|OxO_ [reserved 


FORCED_LTSSM 
Forced Link Command. The link command that the controller is 
forced to transmit when you set FORCE_EN bit (Force Link). Link 
command encoding is defined by the Itssm_cmd variable in 
11:8 |RW /0xO workspace/src/Layer1/smlh_lItssm.v. 
Note: This register field is sticky. 
Value After Reset: 0x0 
LINK_NUM 
Link Number. Not used for endpoint. 
PO. ' BNE | OxOe Note: This register field is sticky. 
Value After Reset: 0x4 


USP_PCIE PL ACK F_ASPM CTRL OFF 
Address: Operational Base + offset (Ox000C) 
| Bit [Attr|ResetValue| ————C‘ieScritiom 
31 |RO [oxo reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


ENTER_ASPM 
ASPM Li Entry Control. 
Note: This register field is sticky. 
30 |RWw |oxo Values: 
Oxi (IDLE_TO_L1): Controller enters ASPM L1 after a period in 
which it has been idle. 
0x0 (LOS_TO_L1): Controller enters ASPM L1 only after idle 
period during which both receive and transmit are in LOs. 
Value After Reset: 0x0 
Li ENTRANCE_LATENCY 
L1 Entrance Latency. Note: Programming this timer with a value 
greater that 32us has no effect unless extended sync is used, or 
all of the credits are infinite. 
Note: This register field is sticky. 
Values: 
29:27|RW |0x3 
Ox0 (_1_US): 1 us 
Ox1 (_2_US): 2 us 
Ox2 (_4_US): 4 us 
0x3 (_8_US): 8 us 
Ox4 (_16_US): 16 us 
0x5 (_32_US): 32 us 
0x6 (_64_US): 64Us 
Ox7 (_64US_): 64 us 
Value After Reset: 0x3 


LOS_ENTRANCE_LATENCY 
LOs Entrance Latency. 
Note: This register field is sticky. 
Values: 
26:24|RW |0x3 0x0 (_1_US): 1 us 
Ox1 (_2_US): 2 us 
Ox2 (_3_US): 3 us 
0x3 (_4_US): 4 us 
Ox4 (_5_US): 5 us 
Ox5 (_6_US): 6 us 
0x6 (_7_US): 7 US 
Ox7 (_7US_): 7 us 
Value After Reset: 0x3 
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PoCC‘éiescription 
COMMON_CLK_N_FTS 
Common Clock N_FTS. This is the N_FTS when common clock is 
used. The number of Fast Training Sequence ordered sets to be 
transmitted when transitioning from LOs to LO. This field is only 
writable (sticky) when all of the following configuration parameter 
equations are true: 
CX_NFTS !=CX_COMM_NFTS 
DEFAULT_LOS_EXIT_LATENCY !=DEFAULT_COMM_LOS_EXIT_LAT 
ENCY 
DEFAULT_L1i_EXIT_LATENCY !=DEFAULT_COMM_L1_EXIT_LATEN 
CY. 

23:16 Oxd2 Note: The access attributes of this field are as follows: 
Wire: R 
Dbi: R 
Values: 
0x0 (ZERO): The controller does not support a value of zero; a 
value of zero can cause the LTSSM to go into the recovery state 
when exiting from LOs. 
Oxff (MAX_VAL): The maximum number of FTS ordered-sets that 
a component can request is 255. 
Value After Reset: Oxd2 


ACK_N_FTS 
The number of Fast Training Sequence(N_FTS) ordered sets to be 
transmitted when transitioning from LOs to LO. 
Note: This register field is sticky. 

15:8 |RW |oxd2 Values: 
0x0 (ZERO): The controller does not support a value of zero; a 
value of zero can cause the LTSSM to go into the recovery state 
when exiting from LOs. 
Oxff (MAX_VAL): The maximum number of FTS ordered-sets that 
a component can request is 255. 
Value After Reset: Oxd2 
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ACK_FREQ 
Ack Frequency. The controller accumulates the number of 
pending ACKs specified here (up to 255) before scheduling an 
ACK DLLP. 
0: Indicates that this Ack Frequency Counter feature is turned off. 
The controller generates a low-priority ACK request for every TLP 
that it receives. The controller waits until the ACK Latency Timer 
expires, then converts the current low-priority ACK request to a 
high-priority ACK request and schedules the DLLP for 
transmission to the remote link partner. 
1-255: Indicates that the controller will schedule a high-priority 
ACK after receiving this number of TLPs. It might schedule the 
ACK before receiving this number of TLPs if the ACK Latency 

7:0 |IRW |/0x00 Timer expires, but never later. 
For a typical system, you do not have to modify the default 
setting. For more details, see "ACK/NAK Scheduling" in the 
Databook. 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): The value '0' indicates that this Ack Frequency 
Counter feature is turned off. 
Oxff (MAX_VAL): Any value between 1 and 255 indicates that the 
controller will schedule a high-priority ACK after receiving the 
specified number of TLPs. 
Value After Reset: 0x0 


USP_PCIE PL PORT LINK _CTRL OFF 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
31:28|RO [Oxo si reserved 


TRANSMIT_LANE_REVERSALE_ ENABLE 
TRANSMIT_LANE_REVERSALE_ENABLE is an internally reserved 
field. Do not use. 

27 RW |0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 


EXTENDED_SYNCH 

EXTENDED_SYNCH is an internally reserved field. Do not use. 
= RN en Note: This register field is sticky. 

Value After Reset: 0x0 

CORRUPT_LCRC_ENABLE 

CORRUPT_LCRC_ENABLE is an internally reserved field. Do not 

use. 
25 RW |0x0 

Note: This register field is sticky. 

Value After Reset: 0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1984 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


BEACON_ENABLE 

BEACON_ENABLE is an internally reserved field. Do not use. 
i BN 0st Note: This register field is sticky. 

—— oe After Reset: 0x0 


23:22|RO_|Ox0_ si reserved 


LINK_CAPABLE 
Link Mode Enable. Sets the number of lanes in the link that you 
want to connect to the link partner. When you have unused lanes 
in your system, then you must change the value in this register 
to reflect the number of lanes. You must also change the value in 
the "Predetermined Number of Lanes" field of the "Link Width and 
Speed Change Control Register". For more information, see "How 
to Tie Off Unused Lanes". For information on upsizing and 
downsizing the link width, see "Link Establishment". 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 

21:16/RW |0x03 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
Oxi (X1): x1 
Ox3 (X2): x2 
Ox7 (X4): x4 
Oxf (X8): x8 
Oxif (X16): x16 
Ox3f (X32): x32 (not supported) 
Value After Reset: 0x7 
a =o unconstrained 


15:12|RO_|Oxo si reserved 


LINK_RATE 

LINK_RATE is an internally reserved field. Do not use. 
Bee SOx Note: This register field is sticky. 

Value After Reset: Ox1 
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FAST_LINK_MODE 

Fast Link Mode. Sets all internal LTSSM millisecond timers to Fast 
Mode for speeding up simulation. Forces the LTSSM training (link 
initialization) to use shorter time-outs and to link up faster. 

The default scaling factor can be changed using the 
DEFAULT_FAST_LINK_SCALING_FACTOR parameter or through 
the FAST_LINK_SCALING_FACTOR field in the 
TIMER_CTRL_MAX_FUNC_NUM_OFF register. 

Fast Link Mode can also be activated by setting the 
diag_ctrl_bus[2] pin to '1'. 

7 RW |0x0 For more details, see the "Fast Link Simulation Mode" section in 
the "Integrating the Controller with the PHY or Application RTL or 
Verification IP" chapter of the User Guide. 

Note: This register field is sticky. 
Values: 

Ox1 (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 


LINK_DISABLE 

LINK_DISABLE is an internally reserved field. Do not use. 
RM 0xe Note: This register field is sticky. 

Value After Reset: 0x0 


DLL_LINK_EN 
DLL Link Enable. 
Note: This register field is sticky. 
5 RW /|0x1 Values: 
0x1 (ENABLE): Enables link initialization. 
0x0 (DISABLE): The controller does not transmit InitFC DLLPs 
and does not establish a link. 
Value After Reset: Oxi 


4 |RO_|ox0____—|reserved 


RESET_ASSERT 
Reset Assert. Triggers a recovery and forces the LTSSM to the hot 
reset state (downstream port only). 
Note: This register field is sticky. 
3 RW |0x0 
Values: 
Oxi (SET): Set 
0x0 (CLEAR): Clear 
Value After Reset: 0x0 
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Po CCiescription 
LOOPBACK_ENABLE 
Loopback Enable. Turns on loopback. For more details, see 
"Loopback" in the Databook. 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
2 RW |0x0 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
Ox1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


SCRAMBLE_DISABLE 
Scramble Disable. Turns off data scrambling. 


Note: The access attributes of this field are as follows: 


Wire: R/W (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 


Values: 


0x1 (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 
VENDOR_SPECIFIC_DLLP_REQ 
Vendor Specific DLLP Request. 


Reading from this self-clearing register field always returns a 'O'. 


Values: 


Ox1 (SET): When software writes a '1' to this bit, the controller 
transmits the DLLP contained in the VENDOR_SPEC_DLLP field of 
VENDOR_SPEC_DLLP_OFF 

0x0 (CLEAR): This is a self clearing register 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


USP _ PCIE PL LANE SKEW OFF 
Address: Operational Base + offset (0x0014) 
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| Bit |Attr| Reset Value, 


Pp t—i“‘OUOScription 
DISABLE_LANE_TO_LANE_DESKEW 
Disable Lane-to-Lane Deskew. Causes the controller to disable 
the internal Lane-to-Lane deskew logic. 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
31 RW |0x0 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


IMPLEMENT_NUM_LANES 
Implementation-specific Number of Lanes. Set the 
implementation-specific number of lanes. The number of lanes to 
be used when in Loopback Master. The number of lanes 
programmed must be equal to or less than the valid number of 
lanes set in LINK_CAPABLE field. You must configure this field 
before initiating Loopback by writing in the LOOPBACK_ENABLE 
field. The controller will transition from Loopback.Entry to 
Loopback.Active after receiving two consecutive TS1 Ordered 
Sets with the Loopback bit asserted on the implementation 
specific number of lanes configured in this field. 

30:27|RW |Ox1 
Note: This register field is sticky. 
Values: 
0x0 (_1_LANE): 1 lane 
Oxi (_2_LANE): 2 lanes 
0x3 (_4 LANE): 4 lanes 
0x7 (_8_LANE): 8 lanes 
Oxf (_16_LANE): 16 lanes 
Value After Reset: 0x3 


ELASTIC_BUFFER_MODE 
Selects Elasticity Buffer operating mode: 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
Dbi: R/W (sticky) 
a RN Ox8 Note: This register field is sticky. 
Values: 
0x0 (HALF_FULL): Nominal Half Full Buffer mode 
Ox1 (EMPTY): Nominal Empty Buffer Mode 
Value After Reset: Ox1 
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Po CC—“‘CSCC‘*éScription 
ACK_NAK_DISABLE 
Ack/Nak Disable. Prevents the controller from sending ACK and 
NAK DLLPs. 
Note: This register field is sticky. 
25 RW {0x0 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


FLOW_CTRL_DISABLE 
Flow Control Disable. Prevents the controller from sending FC 
DLLPs. 
Note: This register field is sticky. 
24 RW |0x0 
Values: 
Ox1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 
INSERT_LANE_SKEW 
INSERT_LANE_SKEW is an internally reserved field. Do not use. 
Note: This register field is sticky. 
23:0 |RW |0x000000 
Values: 
0x0 (MIN): Zero value 
Oxff (MAX): Max value 
Value After Reset: 0x0 


USP PCIE PL TIMER CTRL MAX FUNC NUM OFF 

Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue| ss ——C‘CiScription = 
31 [RO [Oxo —ifreserved 


FAST_LINK_SCALING_FACTOR 
Fast Link Timer Scaling Factor. Sets the scaling factor of LTSSM 
timer when FAST_LINK_MODE field in PORT_LINK_CTRL_OFF is 
set to '1'. Default is set by the hidden configuration parameter 
DEFAULT_FAST_LINK_SCALING_FACTOR which defaults to '0'. 
Note: This register field is sticky. 

30:29;RW |0x0 Values: 
Ox0 (SF_1024): Scaling Factor is 1024 (ims is 1us). When the 
LTSSM is in Config or L12 Entry State, 1ms timer is 2us, 2ms 
timer is 4us and 3ms timer is 6us. 
Ox1 (SF_256): Scaling Factor is 256 (1ms is 4us) 
Ox2 (SF_64): Scaling Factor is 64 (1ms is 16us) 
0x3 (SF_16): Scaling Factor is 16 (1ms is 64us) 
Value After Reset: 0x2 
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Po Cescription 

UPDATE_FREQ_TIMER 

UPDATE_FREQ_TIMER is an internally reserved field. Do not use. 
26:25 RS O08 Note: This register field is sticky. 

Value After Reset: 0x0 


TIMER_MOD_ACK_NAK 
Ack Latency Timer Modifier. Increases the timer value for the Ack 
latency timer in increments of 64 clock cycles. A value of '0' 
represents no modification to the timer value. For more details, 
; see the ROUND_TRIP_LATENCY_TIME_LIMIT field of the 

23:19/RW |0x00 ACK_LATENCY_TIMER_OFF register. 
Note: This register field is sticky. 
Value After Reset: 0x0 


TIMER_MOD_REPLAY_TIMER 
Replay Timer Limit Modifier. Increases the time-out value for the 
replay timer in increments of 64 clock cycles at Geni or Gen2 
speed, and in increments of 256 clock cycles at Gen3 speed. A 
value of '0' represents no modification to the timer limit. For 
more details, see the REPLAY_TIME_LIMIT field of the 
ACK_LATENCY_TIMER_OFF register. At Gen3 speed, the controller 
automatically changes the value of this field to 
DEFAULT_GEN3_REPLAY_ADJ. 

18:14;RW |0x00 
Note: This register field is sticky. 
Value After Reset: Oxa 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


13:8 |RO_|Ox0O [reserved 


MAX_FUNC_NUM 
Maximum function number that can be used in a request. 
Configuration requests targeted at function numbers above this 
value are returned with UR (unsupported request). 
5-0 |rRw Jox00 Note: This register field is sticky. 
Values: 
0x0 (MIN): Zero value 
Oxff (MAX): Max value 
Value After Reset: 0x0 


USP PCIE PL SYMBOL TIMER FILTER 1 OFF 
Address: Operational Base + offset (0x001C) 
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CX_FLT_MASK_RC_CFG_DISCARD 
CX_FLT_MASK_RC_CFG_DISCARD 


0: For RADM RC filter to not allow CFG transaction being received 
1: For RADM RC filter to allow CFG transaction being received 
CX_FLT_MASK_RC_IO_DISCARD 
CX_FLT_MASK_RC_IO_DISCARD 


0: For RADM RC filter to not allow IO transaction being received 
1: For RADM RC filter to allow IO transaction being received 
CX_FLT_MASK_MSG_ DROP 

CX_FLT_MASK_MSG_ DROP 


0: Drop MSG TLP (except for Vendor MSG). Send decoded 
message on the SII. 

1: Do not Drop MSG (except for Vendor MSG). Send message 
TLPs to your application on TRGT1 and send decoded message on 
the SII. 

The default for this bit is the inverse of FLT_DROP_MSG. That is, 
if FLT_DROP_MSG =1, then the default of this bit is '0' (drop 
message TLPs). This bit only controls message TLPs other than 
Vendor MSGs. Vendor MSGs are controlled by Filter Mask Register 
2, bits [1:0]. 

The controller never passes ATS Invalidate messages to the SII 
interface regardless of this filter rule setting. The controller 
passes all ATS Invalidate messages to TRGT1 (or AXI bridge 
master), as they are too big for the SII. 
CX_FLT_MASK_CPL_ECRC_DISCARD 
CX_FLT_MASK_CPL_ECRC_DISCARD 


Only used when completion queue is advertised with infinite 
credits and is in store-and-forward mode. 

0: Discard completions with ECRC errors 

1: Allow completions with ECRC errors to be passed up 
Reserved field for SW. 

CX_FLT_MASK_ECRC_DISCARD 
CX_FLT_MASK_ECRC_DISCARD 


0: Discard TLPs with ECRC errors 
1: Allow TLPs with ECRC errors to be passed up 
CX_FLT_MASK_CPL_LEN_ MATCH 
CX_FLT_MASK_CPL_LEN_ MATCH 


0: Enforce length match for completions; a violation results in 
cpl_abort, and possibly AER of unexp_cpl_err 

1: Mask length match for completions 
CX_FLT_MASK_CPL_ATTR_MATCH 
CX_FLT_MASK_CPL_ATTR_MATCH 


0: Enforce attribute match for completions; a violation results in 
a malformed TLP error, and possibly AER of unexp_cpl_err, 
cpl_rcvd_ur, cpl_rcvd_ca 

1: Mask attribute match for completions 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1991 


RK3588 TRM-Part2 


ResetValue] Ci eescription 


CX_FLT_MASK_CPL_TC_MATCH 
CX_FLT_MASK_CPL_TC_MATCH 


QO: Enforce Traffic Class match for completions; a violation results 
in a malformed TLP error, and possibly AER of unexp_cpl_err, 
cpl_rcvd_ur, cpl_rcvd_ca 

1: Mask Traffic Class match for completions 
CX_FLT_MASK_CPL_FUNC_MATCH 
CX_FLT_MASK_CPL_FUNC_MATCH 


0: Enforce function match for completions; a violation results in 
cpl_abort, and possibly AER of unexp_cpl_err, cpl_rcvd_ur, 
cpl_rcvd_ca 

1: Mask function match for completions 
CX_FLT_MASK_CPL_REQID_MATCH 
CX_FLT_MASK_CPL_REQID_MATCH 


0: Enforce Req. Id match for completions; a violation result in 
cpl_abort, and possibly AER of unexp_cpl_err, cpl_rcvd_ur, 
cpl_rcvd_ca 

1: Mask Req. Id match for completions 
CX_FLT_MASK_CPL_TAGERR_MATCH 
CX_FLT_MASK_CPL_TAGERR_MATCH 


0: Enforce Tag Error Rules for completions; a violation result in 
cpl_abort, and possibly AER of unexp_cpl_err, cpl_rcvd_ur, 
cpl_rcvd_ca 

1: Mask Tag Error Rules for completions 
CX_FLT_MASK_LOCKED_RD_AS_UR 
CX_FLT_MASK_LOCKED_RD_AS_UR 


0: Treat locked Read TLPs as UR for EP; Supported for RC 
1: Treat locked Read TLPs as Supported for EP; UR for RC 
CX_FLT_MASK_CFG_TYPE1_REQ_ AS _ UR 
CX_FLT_MASK_CFG_TYPE1_REQ_ AS _UR 


0: Treat CFG typel TLPs as UR for EP; Supported for RC 

1: Treat CFG typei TLPs as Supported for EP; UR for RC 

When CX_SRIOV_ENABLE is set then this bit is set to allow the 
filter to process Type 1 Config requests if the EP consumes more 
than one bus number. 


CX_FLT_MASK_UR_OUTSIDE_BAR 
CX_FLT_MASK_UR_OUTSIDE_BAR 


0: Treat out-of-bar TLPs as UR 

1: Do not treat out-of-bar TLPs as UR 
CX_FLT_MASK_UR_POIS 
CX_FLT_MASK_UR_POIS 


0: Treat poisoned request TLPs as UR 

1: Do not treat poisoned request TLPs as UR 

The native controller always passes poisoned completions to your 
application except when you are using the DMA read channel. 
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Pp t—i“‘CO™OCUOScription 
CX_FLT_MASK_UR_FUNC_MISMATCH 
CX_FLT_MASK_UR_FUNC_MISMATCH 
0: Treat Function MisMatched TLPs as UR 
16 RW 020 1: Do not treat Function MisMatched TLPs as UR 
Note: This register field is sticky. 
Value After Reset: 0x0 
DISABLE_FC_WD_TIMER 
Disable FC Watchdog Timer. 
Note: This register field is sticky. 
15 RW |0x0O Waiiee: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


EIDLE_TIMER 

EIDLE_TIMER is an internally reserved field. Do not use. 
Lee ER ORG Note: This register field is sticky. 

Value After Reset: 0x0 


SKP_INT_VAL 

SKP Interval Value. The number of symbol times to wait between 
transmitting SKP ordered sets. The controller waits the number of 
symbol times in this register plus 1, between transmitting SKP 
ordered sets. Your application must program this register 
accordingly. 


For example, if 1536 were programmed into this register (in a 
250 MHz controller), then the controller actually transmits SKP 
ordered sets once every 1537 symbol times. 


10:0 |RW /0x140 The value programmed to this register is actually clock ticks and 
not symbol times. In a 125 MHz controller, programming the 
value programmed to this register should be scaled down by a 
factor of 2 (because one clock tick =two symbol times in this 
case). 


Note: This value is not used at Gen3 speed; the skip interval is 
hardcoded to 370 blocks. 


Note: This register field is sticky. 


Value After Reset: 0x140 


USP_PCIE PL FILTER MASK 2 OFF 
Address: Operational Base + offset (0x0020 

[Attr|/Reset Value|——“‘(S™ CD eScription =—— (ss ———CCid 
[31:10[RO |0x000000__—i[reserved — —“(iswsSS™~—“‘“(“(CSCSCSC*C*C*C*C~C~C~C~C~C~C~C~C~C~C~C~C~C~C~S@CS 


Copyright 2022 © Rockchip Electronics Co., Ltd. 1993 


RK3588 TRM-Part2 


CX_FLT_MASK_CPL_IN_LUT_CHECK 
CX_FLT_MASK_CPL_IN_LUT_CHECK 


0: Disable masking of checking if the tag of CPL is registered in 
LUT 

1: Enable masking of checking if the tag of CPL is registered in 
LUT 

CX_FLT_MASK_POIS_ ERROR_REPORTING 
CX_FLT_MASK_POIS_ ERROR_REPORTING 


0: Disable masking of error reporting for Poisoned TLPs 
1: Enable masking of error reporting for Poisoned TLPs 
CX_FLT_MASK_PRS_DROP 
CX_FLT_MASK_PRS_DROP 


0: Allow PRS message to pass through 
1: Drop PRS Messages silently 
This bit is ignored when the CX_FLT_MASK_MSG_DROP bit in the 
MASK_RADM_1 field of the SYMBOL_TIMER_FILTER_1_OFF 
ister is set to '1'. 
CX_FLT_UNMASK_TD 
CX_FLT_UNMASK_TD 


0: Disable unmask TD bit if CX_STRIP_ECRC_ENABLE 
1: Enable unmask TD bit if CX_STRIP_ECRC_ENABLE 
CX_FLT_UNMASK_UR_POIS_TRGTO 
CX_FLT_UNMASK_UR_POIS_TRGTO 


0: Disable unmask CX_FLT_MASK_UR_POIS with TRGTO 
destination 

1: Enable unmask CX_FLT_MASK_UR_POIS with TRGTO 
destination 

CX_FLT_MASK_LN_VENMSG1_DROP 
CX_FLT_MASK_LN_VENMSG1_DROP 


0: Allow LN message to pass through 
1: Drop LN Messages silently 
CX_FLT_MASK_HANDLE_FLUSH 
CX_FLT_MASK_HANDLE_FLUSH 


0: Disable controller Filter to handle flush request 
1: Enable controller Filter to handle flush request 
CX_FLT_MASK_DABORT_4UCPL 
CX_FLT_MASK_DABORT_4UCPL 


0: Enable DLLP abort for unexpected completion 

1: Do not enable DLLP abort for unexpected completion 
CX_FLT_MASK_VENMSG1_DROP 
CX_FLT_MASK_VENMSG1_DROP 


0: Vendor MSG Type 1 dropped silently 
1: Vendor MSG Type 1 not dropped 
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Po CC—C—“‘C*éieScription 
CX_FLT_MASK_VENMSGO_DROP 
CX_FLT_MASK_VENMSGO_DROP 
RW |0x0 
0: Vendor MSG Type O dropped with UR error reporting 
1: Vendor MSG Type O not dropped 


USP_PCIE PL_AMBA_MUL OB DECOMP NP SUB REQ CTRL OFF 
Address: Operational Base + offset (0x0024) 
| Bit [Attr|ResetValue|  ————Cé‘iScritiom 
[31:1 |RO [0x00000000 |reserved Sd 


OB_RD_SPLIT_BURST_EN 
Enable AMBA Multiple Outbound Decomposed NP SubRequests. 
You should not clear this register unless your application master 
is requesting an amount of read data greater than 
Max_Read_Request_Size, and the remote device (or switch) is 
reordering completions that have different tags. For more details, 
see "AXI Bridge Ordering" in the AXI chapter of the Databook. 
Note: The access attributes of this field are as follows: 

RW |Ox1 Wire: R/W (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (DISABLE): This bit when set to '0' disables the possibility of 
having multiple outstanding non-posted requests that were 
derived from decomposition of an outbound AMBA request. 
Ox1 (ENABLE): Enable 
Value After Reset: Oxi 


USP PCIE PL PL DEBUGO OFF 
Address: Operational Base + offset (0x0028 


| Bit_|Attr| Reset Value 


DEB_REG_0O 
The value on cxpl_debug_info[31:0]. 
Values: 
0x0 (ZERO): Zero value. 
210 Jao foxoononoco [OR van); Max ale 
Testable: untestable 
Reset Mask: 0x0 
Volatile: true 


USP_PCIE PL PL_DEBUG1 OFF 
Address: Operational Base + offset (0x002C) 
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DEB_REG_1 
The value on cxpl_debug_info[63:32]. 
Values: 
0x0 (ZERO): Zero value. 
21:0 Jaw Joxooooooa0 [Ow (MAX): Max yale. 
Testable: untestable 
Reset Mask: 0x0 
Volatile: true 


USP_PCIE PL TX _P_FC_CREDIT STATUS OFF 

Address: Operational Base + offset (0x0030) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:20/RO_[0x000.si reserved 


TX_P_HEADER_FC_CREDIT 
Transmit Posted Header FC Credits. 
The posted Header credits advertised by the receiver at the other 
end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'bO, xtlh_xadm_ph_cdts, 
xtlh_xadm_pd_cdts]; When the number of advertised posted 

; credits (both header and data) are infinite, then the default would 

19:12 0x00 be [4'bO, 12'hFFF, 16'hFFFF]. 

No Scaling: [12'bO, xtlh_xadm_ph_cdts, xtlh_xadm_pd_cdts]; 
When the number of advertised posted credits (both header and 
data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po C—C—“‘CC*éiDeSecription 
TX_P_DATA_FC_CREDIT 
Transmit Posted Data FC Credits. 
The posted Data credits advertised by the receiver at the other 
end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'b0O, xtlh_xadm_ph_cdts, 
xtlh_xadm_pd_cdts]; When the number of advertised posted 

: credits (both header and data) are infinite, then the default would 

11:0 0x000 be [4'bO, 12'hFFF, 16'hFFFF]. 

No Scaling: [12'bO, xtIlh_xadm_ph_cdts, xtlh_xadm_pd_cdts]; 
When the number of advertised posted credits (both header and 
data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 


USP_PCIE PL TX _NP_FC CREDIT STATUS OFF 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| Ci‘ eScriptiom 
[31:20[RO_|Oxo0O_ reserved 


TX_NP_HEADER_FC_CREDIT 
Transmit Non-Posted Header FC Credits. 
The non-posted Header credits advertised by the receiver at the 
other end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'b0O, xtlh_xadm_nph_cdts, 
xtlh_xadm_npd_cdts]; When the number of advertised non- 
; posted credits (both header and data) are infinite, then the 

19:12 0x00 default would be [4'bO, 12'hFFF, 16'hFFFF}. 
No Scaling: [12'bO, xtlh_xadm_nph_cdts, xtlh_xadm_npd_cdts]; 
When the number of advertised non-posted credits (both header 
and data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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Po CC—C—“‘(CC*éWDeSecription 
TX_NP_DATA_FC_CREDIT 
Transmit Non-Posted Data FC Credits. 
The non-posted Data credits advertised by the receiver at the 
other end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'b0O, xtlh_xadm_nph_cdts, 
xtlh_xadm_npd_cdts]; When the number of advertised non- 

11:0 0x000 posted credits (both header and data) are infinite, then the 

; default would be [4'bO, 12'hFFF, 16'hFFFF]. 

No Scaling: [12'bO, xtIlh_xadm_nph_cdts, xtlh_xadm_npd_cdts]; 
When the number of advertised non-posted credits (both header 
and data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE PL TX _ CPL FC CREDIT STATUS OFF 

Address: Operational Base + offset (0x0038) 

| Bit [Attr|ResetValue| ————Ci‘ie@critiom 
[31:20[RO_|Oxo0O_ reserved 


TX_CPL_HEADER_FC_CREDIT 
Transmit Completion Header FC Credits. 
The Completion Header credits advertised by the receiver at the 
other end of the link, updated with each UpdateFC DLLP. 
Default value depends on the number of advertised credits for 
header and data 
Scaled Flow Control: [4'b0O, xtlh_xadm_cplh_cdts, 
xtlh_xadm_cpld_cdts]; When the number of advertised 

; completion credits (both header and data) are infinite, then the 

1g. 42 0x00 default would be [4'bO, 12'hFFF, 16'hFFFF]. 

No Scaling: [12'bO, xtlh_xadm_cplh_cdts, xtlh_xadm_cpld_cdts]; 
When the number of advertised completion credits (both header 
and data) are infinite, then the default would be [12'bO, 8'hFF, 
12'hFFF]. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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PoCC‘éi scription 

TX_CPL_DATA_FC_CREDIT 

Transmit Completion Data FC Credits. 

The Completion Data credits advertised by the receiver at the 

other end of the link, updated with each UpdateFC DLLP. 

Default value depends on the number of advertised credits for 

header and data 

Scaled Flow Control: [4'b0O, xtlh_xadm_cplh_cdts, 

xtlh_xadm_cpld_cdts]; When the number of advertised 

completion credits (both header and data) are infinite, then the 
0x000 default would be [4'bO, 12'hFFF, 16'hFFFF}. 

No Scaling: [12'b0O, xtlh_xadm_cplh_cdts, xtlh_xadm_cpld_cdts]; 

When the number of advertised completion credits (both header 

and data) are infinite, then the default would be [12'bO, 8'hFF, 

12'hFFF]. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP_PCIE PL QUEUE STATUS OFF 
Address: Operational Base + offset (0x003C) 


| Bit |Attr/Reset Value] CéDeescription 


TIMER_MOD_FLOW_CONTROL_EN 
FC Latency Timer Override Enable. 
Note: This register field is sticky. 
Values: 
31 RW {0x0 
Ox1 (SET): When this bit is set, the value from the "FC Latency 
Timer Override Value" field in this register will override the FC 
latency timer value that the controller calculates according to the 
PCle specification. 
0x0 (CLEAR): Clear 
a After Reset: 0x0 


30:29|RO_|Oxo_——sreserved 


TIMER_MOD_FLOW_CONTROL 

FC Latency Timer Override Value. When you set the "FC Latency 

Timer Override Enable" in this register, the value in this field will 

override the FC latency timer value that the controller calculates 

according to the PCle specification. For more details, see "Flow 
28:16/RW |0x0000 Control" in the Databook. 

Note: This register field is sticky. 

Value After Reset: 0x0 


i5:14]/RO_|OxO [reserved 
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RX_ SSC SERRA ttios$— + _Q_NON_EMPTY 

Receive Serialization Queue Not Empty. 

Oxi (SET): Indicates there is data in the serialization queue. 
0x0 (CLEAR): Clear 

Value After Reset: 0x0 

Testable: writeAsRead 

$< ——.=.':=——< true 


12:4 |RO_|0xo00_ reserved 


RX_QUEUE_OVERFLOW 
Receive Credit Queue Overflow. 


Oxi (SET): Indicates insufficient buffer space available to write to 
the P/NP/CPL credit queue. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 


Testable: writeAsRead 
Volatile: true 


RX_QUEUE_NON_EMPTY 
Receive Credit Queue Not Empty. 


Oxi (SET): Indicates there is data in one or more of the receive 
buffers. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
TX_RETRY_BUFFER_NE 
Transmit Retry Buffer Not Empty. 


Ox1 (SET): Indicates that there is data in the transmit retry 
buffer. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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RX_TLP_FC_CREDIT_NON_RETURN 
Received TLP FC Credits Not Returned. 


Values: 


Oxi (SET): Indicates that the controller has received a TLP but 
has not yet sent an UpdateFC DLLP indicating that the credits for 


that TLP have been restored by the receiver at the other end of 
the link. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


USP PCIE PL VC TX ARBI 1 OFF 

Address: Operational Base + offset (0x0040) 

| Bit [Attr/ResetValue|  ——Céiescription 
WRR_WEIGHT_VC_3 
WRR Weight for VC3. 


0x00 Note: The access attributes of this field are as follows: 


Value After Reset: 0x0 
WRR_WEIGHT_VC_2 
WRR Weight for VC2. 


0x00 Note: The access attributes of this field are as follows: 


Value After Reset: 0x0 
WRR_WEIGHT_VC_1 
WRR Weight for VC1. 


Note: The access attributes of this field are as follows: 


Value After Reset: 0x0 
WRR_WEIGHT_VC_0O 
WRR Weight for VCO. 


Note: The access attributes of this field are as follows: 


Value After Reset: Oxf 


USP_PCIE PL VC TX _ARBI 2 OFF 
Address: Operational Base + offset (0x0044) 
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WRR_WEIGHT_VC_7 
WRR Weight for VC7. 
31:24/RW Note: The access attributes of this field are as follows: 
Wire: R 
Dbi: R 
Value After Reset: 0x0 
WRR_WEIGHT_VC_6 
WRR Weight for VC6. 
23:16/RW {0x00 Note: The access attributes of this field are as follows: 
Value After Reset: 0x0 


WRR_WEIGHT_VC_5 
WRR Weight for VC5. 
15:8 IRW lox00 Note: The access attributes of this field are as follows: 
Value After Reset: 0x0 
WRR_WEIGHT_VC_4 
WRR Weight for VC4. 
0x00 Note: The access attributes of this field are as follows: 
Value After Reset: 0x0 


USP_PCIE PL_ VCO P_RX Q CTRL OFF 
Address: Operational Base + offset (0x0048 


| Bit _|Attr| Reset Value 


VC_ORDERING_RX_Q 
VC Ordering for Receive Queues. Determines the VC ordering rule 
for the receive queues, used only in the segmented-buffer 
configuration: 
Note: This register field is sticky. 
31 RW |0x0 
Values: 
0x1 (STRICT_ORDERING): Strict ordering, higher numbered VCs 
have higher priority 
0x0 (ROUND_ROBIN): Round robin 
Value After Reset: 0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2002 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po Céi scription 
TLP_TYPE_ORDERING_VCO 
TLP Type Ordering for VCO. Determines the TLP type ordering rule 
for VCO receive queues, used only in the segmented-buffer 
configuration: 
Note: This register field is sticky. 

30 RW |0x1 Gales 
Ox1 (PCIE_ORDERING_RULE): PCTe ordering rules 
(recommended) 
0x0 (STRICT_ORDERING): Strict ordering: posted, completion, 
then non-posted 
es After Reset: Oxi 


29:28/RO_|oxo_ reserved 


VCO_P_DATA_SCALE 

VCO Scale Posted Data Credits. 

Note: This register field is sticky. 
27:26|RW |0x1 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

Value After Reset: 0x1 


VCO_P_HDR_SCALE 

VCO Scale Posted Header Credits. 

Note: This register field is sticky. 
25:24|IRW |Oxi 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

ae After Reset: Ox1 


23:22/RO_|OxO_ reserved 


VCO_P_TLP_Q_ MODE 
Reserved. 

ca I Oxt Note: This register field is sticky. 
Value After Reset: Ox1 


20 |RO |oxo__reserved 
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Po C—C—“‘(CC‘*éeScription 
VCO_P_HEADER_CREDIT 
VCO Posted Header Credits. The number of initial posted header 
credits for VCO, used only in the segmented-buffer configuration. 
Note: The access attributes of this field are as follows: 
; Wire: R (sticky) 

peaks oxe? Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxff (MAX_VAL): Max value 
Value After Reset: Ox5c 


VCO_P_DATA_CREDIT 
VCO Posted Data Credits. The number of initial posted data 
credits for VCO, used only in the segmented-buffer configuration. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
0x1i10 Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x110 


USP PCIE PL VCO NP RX Q CTRL OFF 
Address: Operational Base + offset (Ox004C 
| Bit |Attr|ResetValue| ss ——(i‘;C™™CC~i scription 
31:28[RO [0x0 ——sifreserved — — —“‘“‘(‘“‘“(CS*S*S*S*S*S*S*™*™*™*™C™C™C™C™C™C~*CY 


VCO_NP_DATA_SCALE 

VCO Scale Non-Posted Data Credits. 

Note: This register field is sticky. 
27:26|RW |Ox1 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

Value After Reset: Ox1 
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SOO NE HOR SCRE eiption —_______ NP_HDR_SCALE 

VCO Scale Non-Posted Header Credits. 

Note: This register field is sticky. 
25:24IRW |Oxi 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

as After Reset: Ox1 


23 [RO [Oxo ——=‘éidreserved = —“‘“‘“‘(“‘#(#$W’NNN’N’NNNWNCN’CC_CC—('dzCX 


VCO_NP_TLP_Q_ MODE 
Reserved. 

22:21}/RW |0x0 
Note: This register field is sticky. 
Value After Reset: Ox1 


20 — |RO.|OxG.___ [reserved 


VCO_NP_HEADER_CREDIT 
VCO Non-Posted Header Credits. The number of initial non-posted 
header credits for VCO, used only in the segmented-buffer 
configuration. 
Note: The access attributes of this field are as follows: 
; Wire: R (sticky) 

ats Ome Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxff (MAX_VAL): Max value 
Value After Reset: Ox5c 
VCO_NP_DATA_CREDIT 
VCO Non-Posted Data Credits. The number of initial non-posted 
data credits for VCO, used only in the segmented-buffer 
configuration. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 

OxOT? Dbi: R (sticky) 

Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x17 


USP PCIE PL VCO CPL RX Q CTRL OFF 
Address: Operational Base + offset (0x0050) 
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31:28/RO_|OxO_ [reserved 


VCO_CPL_DATA_SCALE 

VCO Scale CPL Data Credits. 

Note: This register field is sticky. 
27:26|RW |0x1 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

Value After Reset: Ox1 

VCO_CPL_HDR_SCALE 

VCO Scale CPL Header Credits. 

Note: This register field is sticky. 
25:24|RW |Ox1 

Values: 

0x0 (MIN_VAL): Zero value 

0x3 (MAX_VAL): Max value 

aa $s ss After Reset: 0x1 


23 [RO [oxo_—=ésd[reserved = —C—“‘“‘“(“(#NNNNNNNOCOC#C(NNNSNSN’N’NC#O@C 


VCO_CPL_TLP_Q_ MODE 
Reserved. 

Sere RW OKU Note: This register field is sticky. 
ed After Reset: 0x1 


20 |RO |oxo ss freserved 


VCO_CPL_HEADER_CREDIT 
VCO Completion Header Credits. The number of initial Completion 
header credits for VCO, used only in the segmented-buffer 
configuration. 
Note: The access attributes of this field are as follows: 
Wire: R (sticky) 
pea pxne Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxff (MAX_VAL): Max value 
Value After Reset: 0x0 
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Po C—C—“‘CC*éieSecription 
VCO_CPL_DATA_CREDIT 
VCO Completion Data Credits. The number of initial Completion 
data credits for VCO, used only in the segmented-buffer 
configuration. 
Note: The access attributes of this field are as follows: 
: Wire: R (sticky) 

ree ow Dbi: R (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxfff (MAX_VAL): Max value 
Value After Reset: 0x0 


USP _ PCIE PL GEN2 CTRL OFF 
Address: Operational Base + offset (0x010C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31 [RO [Oxo 


FORCE_LANE_FLIP 
Enable to force the LANE_UNDER_TEST physical lane flips to 
logical lane O. All the other physical lanes are turned off. The 
LINK_CAPABLE register must be set to 1 and only x1 link can be 
formed if the FORCE_LANE_FLIP register is set to 1. 
Note: The access attributes of this field are as follows: 
RW {0x0 Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable 
Value After Reset: 0x0 


29:25|RO_|0x0O [reserved 
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LANE_UNDER_TEST 
The Lane Under Test is the lane for Forced Lane Flip or for 
Loopback Eq. Only one lane is configured each time. The default 
of this field is the CX_DEFAULT_LANE_UNDER_TEST configuration 
parameter. 
Note: The access attributes of this field are as follows: 
24 RW |0x0 Wire: R (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero 
Oxi (MAX_VAL): CX_NL 
Value After Reset: 0x0 


SELECTABLE_DEEMPH_BIT_MUX 
The selectable deemphasis bit (Symbol 4 bit 6) of the transmitted 
TS2 Ordered Sets for DSP in Recovery.RcvrCfg state is muxed 
between the Selectable De-emphasis field in the Link Control 2 
register and the value requested by USP in Recovery.RcvrLock 
state through Tx TS1is from USP. 

33 Rw loxo Note: This register field is sticky. 
Values: 
0x0 (FROM_LINK_CTRL_2_REG): The value from the Selectable 
De-emphasis field in the Link Control 2 register 
Ox1 (REQUESTED_BY_USP): The value requested by USP in 
Recovery.RcvrLock state through Tx TS1s from USP 
Value After Reset: 0x0 
SELECT_DEEMPH_VAR_MUX 
The select_deemphasis variable for DSP on entry to 
Recovery.RcvrCfg state is muxed between the Selectable De- 
emphasis field in the Link Control 2 register and the value 
requested by the Upstream Port in the eight consecutive TS1 
Ordered Sets it received. 

32 rw loxo Note: This register field is sticky. 
Values: 
0x0 (REQUESTED_BY_USP): The value requested by USP in 
Recovery.RcvrLock state through Tx TS1s from USP 
Ox1 (FROM_LINK_CTRL_2_REG): The value from the Selectable 
De-emphasis field in the Link Control 2 register 
Value After Reset: 0x0 
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Po C—C—“‘(CC*éDeSecription 
GEN1_EI_INFERENCE 
Electrical Idle Inference Mode at Geni Rate. Programmable mode 
to determine inferred electrical idle (EI) in Recovery.Speed or 
Loopback.Active (as slave) state at Geni speed by looking for a 
'1' value on RxElecIdle instead of looking for a '0' on RxValid. If 
the PHY fails to deassert the RxValid signal in Recovery.Speed or 
Loopback.Active (because of corrupted EIOS for example), then 
EI cannot be inferred successfully in the controller by just 
detecting the condition RxValid=0. 

21 RW |0x0 
Note: This register field is sticky. 
Values: 
0x0 (RXELECIDLE_TO_INFER): Use RxElecIdle signal to infer 
Electrical Idle 
Ox1 (RXVALID_TO_INFER): Use RxValid signal to infer Electrical 
Idle 
Value After Reset: 0x0 


SEL_DEEMPHASIS 
Used to set the de-emphasis level for upstream ports. This bit 
selects the level of de-emphasis the link operates at. 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
20 RW |0x0 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (N_6DB): -6 dB 
Ox1 (N_3_5DB): -3.5 dB 
Value After Reset: 0x0 
CONFIG_TX_COMP_RX 
Config Tx Compliance Receive Bit. 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
Dbi: R/W (sticky) 
19 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (SET): When set to 1, signals LTSSM to transmit TS ordered 
sets with the compliance receive bit assert (equal to '1'). 
0x0 (CLEAR): Clear 
Value After Reset: 0x0 
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PoCéi scription 
CONFIG_PHY_TX_CHANGE 
Config PHY Tx Swing. Controls the PHY transmitter voltage swing 
level. The controller drives the mac_phy_txswing output from this 
register bit field. 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
ze 4 OXe Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (FULL_SWING): Full Swing 
0x1 (LOW_SWING): Low Swing 
Value After Reset: 0x0 


DIRECT_SPEED_CHANGE 

Directed Speed Change. 

When the speed change occurs, the controller will clear the 

contents of this field; and a read to this field by your software will 

return a '0'. To manually initiate the speed change: 

Write to 

LINK_CONTROL2_LINK_STATUS2_REG.PCIE_CAP_TARGET_LINK_ 

SPEED in the local device 

Deassert this field 

Assert this field 

If you set the default of this field using the 

DEFAULT_GEN2_SPEED_CHANGE configuration parameter to '1', 

then the speed change is initiated automatically after link up, and 

the controller clears the contents of this field. If you want to 

prevent this automatic speed change, then write a lower speed 

value to the Target Link Speed field of the Link Control 2 register 
17 |RW |0x0 (LINK_CONTROL2_LINK_STATUS2_OFF.PCIE_CAP_TARGET_LINK_ 

SPEED) through the DBI before link up. 

Note: The access attributes of this field are as follows: 

Wire: R/W (sticky) 

Dbi: R/W (sticky) 

Values: 

Oxi (SET): Writing '1' to this field instructs the LTSSM to initiate a 

speed change to Gen2 or Gen3 after the link is initialized at Geni 

speed. 

0x0 (CLEAR): Clear 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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Po CC‘éi scription 
AUTO_LANE_FLIP_CTRL_EN 
Enable Auto flipping of the lanes. You must set the 
CX_AUTO_LANE_FLIP_CTRL_EN configuration parameter to 
include the hardware for this feature in the controller. For more 
details, see the 'Lane Reversal’ appendix in the Databook. 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 

16 RW |0x1 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: Ox1 
Testable: unconstrained 


PRE_DET_LANE 
Predetermined Lane for Auto Flip. This field defines which 
physical lane is connected to logical LaneO by the flip operation 
performed in Detect. This field is used to restrict the receiver 
detect procedure to a particular lane when the default detect and 
polling procedure performed on all lanes cannot be successful. A 
notable example of when it is useful to program this field to a 
value different from the default, is when a lane is asymmetrically 
broken, that is, it is detected in Detect LTSSM state but it cannot 
exit Electrical Idle in Polling LTSSM state. 
Note: The access attributes of this field are as follows: 
Wire: No access. 

15:13/RW |0x0 Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x0 (LANEO): Connect logical LaneO to physical lane 0 or CX_NL- 
1 or CX_NL/2-1 or CX_NL/4-1 or CX_NL/8-1, depending on which 
lane is detected 
Oxi (LANE1): Connect logical LaneO to physical lane 1 
0x2 (LANE3): Connect logical LaneO to physical lane 3 
0x3 (LANE7): connect logical laneO to physical lane 7 
0x4 (LANE15): Connect logical LaneO to physical lane 15 
Value After Reset: 0x0 
Testable: unconstrained 
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NUM_OF_LANES 

Predetermined Number of Lanes. Defines the number of lanes 

which are connected and not bad. Used to limit the effective link 

width to ignore 'broken" or "unused" lanes that detect a receiver. 

Indicates the number of lanes to check for exit from Electrical 

Idle in Polling.Active and L2.Idle. It is possible that the LTSSM 

might detect a receiver on a bad or broken lane during the Detect 

Substate. However, it is also possible that such a lane might also 

fail to exit Electrical Idle and therefore prevent a valid link from 

being configured. This value is referred to as the "Predetermined 

Number of Lanes" in section 4.2.6.2.1 of the PCI Express Base 

Specification. When you have unused lanes in your system, then 

you must change the value in this register to reflect the number 

of lanes. You must also change the value in the "Link Mode 

Enable" field of PORT_LINK_CTRL_OFF. The value in this register 

is normally the same as the encoded value in 

PORT_LINK_CTRL_OFF. If you find that one of your used lanes is 

bad then you must reduce the value in this register. For more 
12:8 |RW |Ox02 information, see "How to Tie Off Unused Lanes" in the Databook. 

For information on upsizing and downsizing the link width, see 

"Link Establishment" in the Databook. 

Note: The access attributes of this field are as follows: 

Wire: R/W (sticky) 

Dbi: R/W (sticky) 

Note: This register field is sticky. 

Values: 

Ox1 (_1_LANE): 1 lane 

Ox2 (_2_LANE): 2 lanes 

0x3 (_3_LANE): 3 lanes 

Value After Reset: 0x4 

Testable: unconstrained 


FAST_TRAINING_SEQ 
Sets the Number of Fast Training Sequences (N_FTS) that the 
controller advertises as its N_FTS during Gen2 or Gen3 link 
training. This value is used to inform the link partner about the 
PHY's ability to recover synchronization after a low power state. 
The number should be provided by the PHY vendor. Do not set 
N_FTS to zero; doing so can cause the LTSSM to go into the 
recovery state when exiting from LOs. 

7:0 |RW |Oxd2 
Note: The access attributes of this field are as follows: 
Wire: R/W (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Value After Reset: Oxd2 


USP PCIE PL PHY STATUS OFF 
Address: Operational Base + offset (0x0110) 
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| Bit |Attr|ResetValue| Ci@eecription 


PHY_STATUS 
PHY Status. Data received directly from the phy_cfg_status bus. 
These is a GPIO register reflecting the values on the static 
phy_cfg_status input signals. The usage is left completely to the 
user and does not in any way influence controller functionality. 
You can use it for any static sideband status signalling 
requirements that you have for your PHY. 
Note: This register field is sticky. 

31:0 0x00000000 |Values: 
0x0 (MIN_VAL): Zero value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: 0x0 
Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


USP_PCIE PL PHY CONTROL OFF 
Address: Operational Base + offset (0x0114) 


| Bit |Attr| Reset Value 


PHY_CONTROL 
PHY Control. Data sent directly to the cfg_phy_control bus. This 
is a GPIO register driving the values on the static cfg_phy_control 
output signals, and does not in any way influence controller 
functionality. It can be used for any static sideband control 
signaling requirements that you have for your PHY. Usage of this 
register and the associated GPIO bus is RESERVED when the 
controller is connected to a Synopsys PHY. 

31:0 |RW |0x00000001 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Zero value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: Ox1 


USP_ PCIE PL TRGT MAP CTRL OFF 


Address: Operational Base + offset (0x011C 
| Bit |Attr| Reset Value 
31:21/RO_|0x000 
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| Bit |Attr| Reset Value, 


TARGET ets MAP_INDEX 
The number of the PF Function on which the Target Values are 
set. This register does not respect the Byte Enable setting, any 
write will affect all register bits. 

20:16)/RW |0x00 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


15:7 |RO_|0x000_reserved 


TARGET_MAP_ROM 
Target Value for the ROM page of the PF Function selected by the 
index number. This register does not respect the Byte Enable 
setting, any write will affect all register bits. 

RW 0x1 Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 


TARGET_MAP_PF 

Target Values for each BAR on the PF Function selected by the 
index number. This register does not respect the Byte Enable 
setting, any write will affect all register bits. 


5:0 RW |0x07 Value After Reset: Ox2f 


Testable: writeAsRead 


Volatile: true 


USP PCIE PL CLOCK GATING CTRL OFF 

Address: Operational Base + offset (0x018C) 

| Bit [Attr|ResetValue|  ————C‘i Scriptom = 
[31:2 [RO _|0xo0000000 [reserved SY 


1c) 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC(‘éDeScription 
AXI_CLK_GATING_EN 
AXI Clock Gating Enable. This register enables the AXI Bridge to 
autonomously enable and disable the AXI Master clock, the AXI 
Slave clock and the AXI DBI slave clock. The DWC_pcie_clk_rst.v 
module provides the gated clock, mstr_axi_aclk_gated, to the 
AXI Bridge and is enabled when the controllers clock enable 
signal, mstr_aclk_active, is asserted. For the AXI Slave this 
module provides the gated clock, slv_axi_aclk_gated, to the AXI 
Bridge and is enabled when the controllers clock enable signal, 
slv_aclk_active, is asserted. If the AXI DBI Slave is enabled 
(DBI_4SLAVE_POPULATED=1) the module provides the gated 

i RW |0x1 clock, dbi_axi_aclk_gated, to the AXI Bridge and is enabled when 
the controllers clock enable signal, dbi_aclk_active, is asserted. 
The controller de-asserts the clock enable signals when the 
respective AXI Master/Slave interfaces are idle. 
Note: This register field is sticky. 
Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable (default) 
Value After Reset: Oxi 


RADM_CLK_GATING_EN 

RADM Clock Gating Enable. This register, if set, enables the RADM 

to autonomously enable and disable its clock. The 

DWC_pcie_clk_rst.v module provides the gated clock, 

radm_clk_g, to the RADM and is enabled when the controllers 

clock enable signal, en_radm_clk_g, is asserted. The RADM clock 

is a gated version of the controller clock, core_clk. The controller 

de-asserts en_radm_clk_g when there is no Rx traffic, Rx queues 

and pre/post-queue pipelines are empty, RADM completion LUT is 
RW |Ox1 empty, and there are no FLR actions pending. 

Note: This register field is sticky. 

Values: 

0x0 (DISABLE): Disable 

0x1 (ENABLE): Enable (default) 

Value After Reset: Oxi 


USP_ PCIE PL GEN3 RELATED OFF 


Address: Operational Base + offset (0x0190 
| Bit |Attr| Reset Value 
31:24/RO [0x00 —sireserved —— s—“—‘“‘“‘“‘“‘(‘(‘(‘(‘(‘(‘(‘(S:*r 
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| Bit |Attr| Reset Value, 


SEE es ———— _EQ_INVREQ_EVAL_DIFF_DISABLE 

Eq InvalidRequest and RxEqEval Different Time Assertion Disable. 

Disable the assertion of Eq InvalidRequest and RxEqEval at 

different time. 

Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
RW /0x0 shared for Gen3 and Gen4/Gen5 data rate. 

Note: This register field is sticky. 

Value After Reset: 0x0 

Testable: unconstrained 


22:19/RO_|OxO_ reserved 


GEN3_DC_BALANCE_ DISABLE 

DC Balance Disable. Disable DC Balance feature. 

Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
18 RW |0x0 shared for Gen3 and Gen4/Gen5 data rate. 

Note: This register field is sticky. 

Value After Reset: 0x0 


GEN3_DLLP_XMT_DELAY_DISABLE 
DLLP Transmission Delay Disable. Disable delay transmission of 
DLLPs before equalization. 
Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
17 RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 
GEN3_EQUALIZATION_DISABLE 
Equalization Disable. Disable equalization feature. This bit cannot 
be changed once the LTSSM starts link training. 
Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
16 RW {0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


i5:14]/RO_|OxO [reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2016 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C—C—“‘SCDeeScription 
RXEQ_RGRDLESS_RXTS 
When set to '1', the controller as Gen3 EQ master asserts 
RxEqEval to instruct the PHY to do Rx adaptation and evaluation 
after a 500ns timeout from a new preset request. Note: When 
CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is shadow 
register for Gen3 and Gen4/Gen5 data rate. If 
RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 
RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 
RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: The access attributes of this field are as follows: 

13 RW {0x0 Wire: see description 
Dbi: see description 
Note: This register field is sticky. 
Values: 
0x0 (ASSERT_1US): mac_phy_rxeqeval asserts after lus and 2 
TS1 received from remote partner. 
Oxi (ASSERT_5OONS): mac_phy_rxeqeval asserts after 500ns 
regardless of TS's received or not. 
Value After Reset: Oxi 
Testable: writeAsRead 


RXEQ_PHO1_EN 

Rx Equalization Phase 0/Phase 1 Hold Enable. When this bit is set 

the upstream port holds phase O (the downstream port holds 

phase 1) for 10ms. Holding phase 0 or phase 1 can be used to 

allow sufficient time for Rx Equalization to be performed by the 

PHY. This bit is used during Virtex-7 Gen3 equalization. The 

programmable bits [RXEQ_PHO1_EN, EQ_PHASE_2_3] can be 

used to obtain the following variations of the equalization 

procedure: Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this 

register is shadow register for Gen3 and Gen4/Gen5 data rate. 

RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 

RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 

RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
12 RW |0x0 

Note: The access attributes of this field are as follows: 

Wire: see description 

Dbi: see description 

Note: This register field is sticky. 

Values: 

0x0 (TX_EQ_23): Tx equalization only in phase 2/3 

0x1 (NO_TX_EQ_NO_RX_EQ): No Tx equalization 

Value After Reset: 0x0 

Testable: writeAsRead 
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| Bit |Attr|ResetValue| Ci@eescription 


EQ REDO 
Equalization Redo Disable. Disable autonomous mechanism for 
requesting to redo the equalization process. The received presets 
or coefficients mismatch in Recovery.RcvrLock after Recovery EQ 
phases causes the EQ redo requests. If the EQ redo is infinite or 
you do not want eg requests and redo, setting this bit to 1 will 
stop the EQ requests and EQ redo so that the link can go ahead 
to LO state for packet trasmissions. 

11 RW |0x0 
Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: unconstrained 


EQ_EIEOS_CNT 
Equalization EIEOS Count Reset Disable. Disable requesting reset 
of EIEOS count during equalization. 
Note: When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
10 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (DISABLE): Disable 
Value After Reset: 0x0 
Testable: unconstrained 
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| Bit |Attr|ResetValue| ss Ci@eescription 


EQ PHASE 2 3 
Equalization Phase 2 and Phase 3 Disable. This applies to 
downstream ports only. 
Note: When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is 
shadow register for Gen3 and Gen4/Gen5 data rate. If 
RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 
RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 
RATE _SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: The access attributes of this field are as follows: 

RW /|0x0 
Wire: see description 
Dbi: see description 
Note: This register field is sticky. 
Values: 
Oxi (TX_EQ_23_RX_EQ_PHO1): No Rx equalization 
0x0 (NO_TX_EQ_RX_EQ_PHO1): Rx equalization in phase 0/1 
Value After Reset: 0x0 
Testable: writeAsRead 


DISABLE_SCRAMBLER_GEN_3 
Disable Scrambler for Gen3 and Gen4 Data Rate. The Gen3 and 
Gen4 scrambler/descrambler within the controller needs to be 
disabled when the scrambling function is implemented outside of 
the controller (for example within the PHY). 

RW 0x0 Note: When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is 
shared for Gen3 and Gen4/Gen5 data rate. 
Note: This register field is sticky. 
Value After Reset: 0x0 


7:2 |RO_|0x0O [reserved 


NO_SEED_VALUE_CHANGE 

If this bit is set to 1, the seed value of LFSR for scrambler at 

Gen3 rate does not change after LinkUp = 1. This bit takes effect 

only when CX_AUTO_LANE_FLIP_CTRL_EN is supported. This 

feature requires both sides of the link support it. 

Note: this register is shared for Gen3 and Gen4/Gen5 data rates. 
1 RW |0x0 

Note: This register field is sticky. 

Values: 

0x1 (NO_CHANGE): Not Change 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
GEN3_ZRXDC_NONCOMPL 
Gen3 Receiver Impedance ZRX-DC Not Compliant. Receivers that 
operate at 8.0 GT/s with an impedance other than the range 
defined by the ZRX-DC parameter for 2.5 GT/s (40-60 Ohms) 
must meet additional behavior requirements in the following 
LTSSM states: Polling, Rx_LOs, Li, L2, and Disabled. Note: When 
CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is shared for 
Gen3 and Gen4/Gen5 data rates. 

RW /|0x0 Note: This register field is sticky. 
Values: 
0x0 (RCVR_COMPLIES): The receiver complies with the ZRX-DC 
parameter for 2.5 GT/s when operating at 8 GT/s or higher. 
0x1 (RCVR_NOT_COMPLIES): The receiver does not comply with 
the ZRX-DC parameter for 2.5 GT/s when operating at 8 GT/s or 
higher. 
Value After Reset: Ox1 


USP PCIE PL GEN3 EQ CONTROL OFF 

Address: Operational Base + offset (0x01A8) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:27[RO_|OxOO ——sifreserved 


GEN3_REQ_SEND_CONSEC_EIEOS_FOR_PSET_MAP 
Request controller to send back-to-back EIEOS in 
Recovery.RcvrLock state until presets to coefficients mapping is 
complete. Note: Gen3 and Gen4 share the same register bit and 
have the same feature. 
Note: This register field is sticky. 
RW /0x1 Values: 
0x0 (DO_NOT_REQ): Do not request 
Ox1 (REQ): Request 
Value After Reset: Ox1 
Testable: writeAsRead 
Volatile: true 


GEN3_EQ PSET_REQ AS COEF 
GEN3_EQ PSET_REQ_AS_ COEF is an internally reserved field. Do 
not use. 
Note: This register field is sticky. 
25 RW {0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CC*éDeSecription 

GEN3_EQ FOM_INC_INITIAL_EVAL 

Include Initial FOM. Include or not the FOM feedback from the 

initial preset evaluation performed in the EQ Master, when finding 

the highest FOM among all preset evaluations. Note: 

When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is shadow 

register for Gen3 and Gen4/Gen5 data rate. 

If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 

If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 

If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
24 |RW |0x0 Note: This register field is sticky. 

Values: 

0x0 (DO_NOT_INCLUDE): Do not include 

Oxi (INCLUDE): Include 

Value After Reset: Oxi 

Testable: writeAsRead 

Volatile: true 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
GEN3_EQ_PSET_REQ_VEC 
Preset Request Vector. Requesting of Presets during the initial 
part of the EQ Master Phase. Encoding scheme is as follows: 
Bit [15:0] =0x0: No preset is requested and evaluated in EQ 
Master Phase. 
Bit [i] =1: "Preset=i" is requested and evaluated in EQ Master 
Phase. 
OOOOD0O000000000: No preset be requested and evaluated in EQ 
Master Phase 
OO0000xxxxxxxxx1: Preset 0 is requested and evaluated in EQ 
Master Phase 
OO0000xxxxxxxx1x: Preset 1 is requested and evaluated in EQ 
Master Phase 
OO0000xxxxxxx1xx: Preset 2 is requested and evaluated in EQ 
Master Phase 
OO0000xxxxxx1xxx: Preset 3 is requested and evaluated in EQ 
Master Phase 
OO0000xxxxx1xxxx: Preset 4 is requested and evaluated in EQ 
Master Phase 
OO0000xxxx1xxxxx: Preset 5 is requested and evaluated in EQ 
Master Phase 
OO00000xxx1xxxxxx: Preset 6 is requested and evaluated in EQ 
Master Phase 

: OO00000xx1xxxxxxx: Preset 7 is requested and evaluated in EQ 

23:8 |RW |Ox059f MacterPhase 

O000000x1xxxxxxxx: Preset 8 is requested and evaluated in EQ 
Master Phase 
00000x1xxxxxxxxx: Preset 9 is requested and evaluated in EQ 
Master Phase 
000001xxxxxxxxxx: Preset 10 is requested and evaluated in EQ 
Master Phase 
All other encodings: Reserved 
Note: You must contact your PHY vendor to ensure 24 ms 
timeout does not occur in presets requests in EQ master phase, 
that is, you must set a proper value to the 
GEN3_EQ_PSET_REQ_VEC register so that the EQ tunning for 
Figure of Merit in the EQ master phase completes before 24 ms 
timeout. Note: 
When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is shadow 
register for Gen3 and Gen4/Gen5 data rate. 
If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 
If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 
Value After Reset: Ox59f 
Testable: writeAsRead 
Volatile: true 
reserved 


7_—«|RO_|oxo_____reserved 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘(C*é@DeeScription 
GEN3_LOWER_RATE_EQ_REDO_ENABLE 
Support EQ redo and lower rate change. Note: Gen3 and Gen4 
share the same register bit and have the same feature. 
Note: This register field is sticky. 
Rw loxt Values: 
0x0 (NO_SUP): Not supported 
Ox1 (SUP): Supported 
Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 


GEN3_EQ_ EVAL_2MS_ DISABLE 
Phase2_3 2 ms Timeout Disable. Determine behavior in Phase2 
for USP (Phase3 if DSP) when the PHY does not respond within 
2ms to the assertion of RxEqEval. Note: 
When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is shadow 
register for Gen3 and Gen4/Gen5 data rate. 
If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 
If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 

5 RW /|0x1 Values: 
0x0 (ABORT_CURRENT_EVA): Abort the current evaluation, stop 
any attempt to modify the remote transmitter settings, Phase2 is 
terminated by the 24ms timeout 
0x1 (IGNORE_2MS_TIMEOUT): Ignore the 2ms timeout and 
continue as normal. This is used to support PHYs that require 
more than 2ms to respond to the assertion of RxEqEval. 
Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po Céi scription 
GEN3_EQ_ PHASE23_EXIT_MODE 

Behavior After 24 ms Timeout (when optimal settings are not 
found). 

For a USP: Determine next LTSSM state from Phase2 after 24ms 
Timeout 

0: Recovery.Speed 

1: Recovery.Equalization.Phase3 

When optimal settings are not found then: 

Equalization Phase 2 Successful status bit is not set in the "Link 
Status Register 2" when GEN3_EQ_ PHASE23_EXIT_MODE = 0 
Equalization Phase 2 Successful status bit is set in the "Link 
Status Register 2" when GEN3_EQ_PHASE23_EXIT_MODE = 1 
Equalization Phase 2 Complete status bit is set in the "Link Status 
Register 2" 

For a DSP: Determine next LTSSM state from Phase3 after 24ms 
Timeout 

0: Recovery.Speed 

1: Recovery.Equalization.RcvrLock 

When optimal settings are not found then: 

° BM lene Equalization Phase 3 Successful status bit is not set in the "Link 
Status Register 2" when GEN3_EQ_ PHASE23_EXIT_MODE = 0 
Equalization Phase 3 Successful status bit is set in the "Link 
Status Register 2" when GEN3_EQ_PHASE23_EXIT_MODE = 1 
Equalization Phase 3 Complete status bit is set in the "Link Status 
Register 2" 

Note: GEN3_EQ_ PHASE23_EXIT_MODE = 1 affects Direction 
Change feed back mode. EQ requests for Figure Of Merit mode 
complete before 24 ms timeout. Please see 
GEN3_EQ_PSET_REQ_VEC Register for more. Note: 

When CX_GEN4_SPEED/CX_GEN5_ SPEED, this register is shadow 
register for Gen3 and Gen4/Gen5 data rate. 

If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 
If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 

Values: 

0x0 (RCVRY_SPEED): Recovery.Speed 

Oxi (RCVRY_EQ): USP: Recovery.Equalization.Phase3; DSP: 
Recovery.Equalization.RcvrLock 

Value After Reset: Oxi 
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GEN3_EQ_FB_MODE 
Feedback Mode. Other values are reserved. Note: 
When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is a 
shadow register for Gen3 and Gen4/Gen5 data rate. 
If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 
If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 
RW |Ox1 
Values: 
0x0 (DIR_CHG): Direction Change 
Oxi (FOM): Figure Of Merit 
Value After Reset: Oxi 
Testable: writeAsRead 
Volatile: true 


USP _ PCIE PL GEN3 EQ FB MODE DIR CHANGE OFF 
Address: Operational Base + offset (0x01AC) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:18]RO_|0x0000 


GEN3_EQ_FMDC_MAX_POST_CUSROR_DELTA 

Convergence Window Aperture for C+1. Post-cursor coefficients 

maximum delta within the convergence window depth. Allowed 

range: 0,1,2,..15. 

Note: 

When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is shadow 

register for Gen3 and Gen4/Gen5 data rate. 

If RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. 
17:14/RW |0x0 If RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. 

If RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 

Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

Oxf (MAX_VAL): Max value 

Value After Reset: 0x0 

Testable: unconstrained 
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Po C—C—“‘CCC(é@DeScription 

GEN3_EQ FMDC_MAX_PRE_CUSROR_DELTA 

Convergence Window Aperture for C-1. Pre-cursor coefficients 

maximum delta within the convergence window depth. Allowed 

range: 0,1,2,..15. 

Note: When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is 

shadow register for Gen3 and Gen4/Gen5 data rate. If 

RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 

RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 

RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
13:10;/RW |0x0 

Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

Oxf (MAX_VAL): Max value 

Value After Reset: 0x0 

Testable: unconstrained 


GEN3_EQ_ FMDC_N_EVALS 
Convergence Window Depth. Number of consecutive evaluations 
considered in Phase 2/3 when determining if optimal coefficients 
have been found. Allowed range: 0,1,2,..16 up to a maximum of 
CX_GEN3_EQ COEFQ_DEPTH. 
When set to 0, EQ Master is performed without sending any 
requests to the remote partner in Phase 2 for USP and Phase 3 
for DSP. Therefore, the remote partner will not change its 
transmitter coefficients and will move to the next state. 
Note: When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is 
; shadow register for Gen3 and Gen4/Gen5 data rate. If 

9:5 |RW |0x02 RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 
RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 
RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 
Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
Oxif (MAX_VAL): Maximum of CX_GEN3_EQ COEFQ_ DEPTH 
Value After Reset: 0x2 
Testable: unconstrained 
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Po Céiescription 

GEN3_EQ_FMDC_T_MIN_PHASE23 

Minimum Time (in ms) To Remain in EQ Master Phase. The LTSSM 

stays in EQ Master phase for at least this amount of time, before 

starting to check for convergence of the coefficients. Allowed 

values 0,1,...,24. 

Note: When CX_GEN4_SPEED/CX_GEN5_SPEED, this register is 

shadow register for Gen3 and Gen4/Gen5 data rate. If 

RATE_SHADOW_SEL==00b, this register is for Gen3 data rate. If 

RATE_SHADOW_SEL==01b, this register is for Gen4 data rate. If 
4:0 |IRW /ox00o RATE_SHADOW_SEL==10b, this register is for Gen5 data rate. 

Note: This register field is sticky. 

Values: 

0x0 (MIN_VAL): Min value 

0x18 (MAX_VAL): Max value 

Value After Reset: 0x0 

Testable: unconstrained 


USP_PCIE PL ORDER RULE CTRL OFF 
Address: Operational Base + offset (0x01B4 
| Bit |Attr[ResetValue| ss —“‘;‘“C;C™™Céi scription 
[31:16[RO |Ox0000_—sireserved — — —“‘“(‘(‘“(‘“(‘((#:*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C™C~C~*dC 


CPL_PASS_P 
Completion Passing Posted Ordering Rule Control. 
Determines if CPL can pass halted P queue. 
15:8 |RW /0x00 
Values: 
0x0 (CPL_CAN_NOT_PASS): CPL can not pass P (recommended) 
Ox1 (CPL_CAN_PASS): CPL can pass P 
Value After Reset: 0x0 


NP_PASS P 
Non-Posted Passing Posted Ordering Rule Control. 
Determines if NP can pass halted P queue. 
7:0 |RW |0x00 
Values: 
0x0 (NP_CAN_NOT_PASS): NP can not pass P (recommended). 
Ox1 (NP_CAN_PASS): NP can pass P 
Value After Reset: 0x0 


USP PCIE PL PIPE LOOPBACK CONTROL OFF 
Address: Operational Base + offset (0x01B8) 
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| Bit |Attr|ResetValue| Ci@eescription 


PIPE_LOOPBACK 

PIPE Loopback Enable. Indicates RMMI Loopback if M-PCTe. 
oe yas Note: This register field is sticky. 

=== After Reset: 0x0 


30:27|RO_|0xO_—sreserved 


RXSTATUS_VALUE 
RXSTATUS_VALUE is an internally reserved field. Do not use. 
Value After Reset: 0x0 
ee cn WOO Testable: writeAsRead 
Reset Mask: 0x0 
Volatile: true 


23:22/RO_|OxO_ reserved 


RXSTATUS_LANE 

RXSTATUS_LANE is an internally reserved field. Do not use. 
ShehO RW! Ox00 Note: This register field is sticky. 

Value After Reset: 0x0 

LPBK_RXVALID 

LPBK_RXVALID is an internally reserved field. Do not use. 
£970) | BW) Gx000r Note: This register field is sticky. 

Value After Reset: Oxf 


USP PCIE PL MISC CONTROL 1 OFF 
Address: Operational Base + offset (Ox01BC 
| Bit |Attr[ResetValue|  ———s<s—“‘S™SCé scription — 
[31:23[RO |0x00O_——sireserved — —“‘“C:*‘C:S*S™SC™COCOCOCOCOCOCSC(‘C‘C‘idC 


PORT_LOGIC_WR_DISABLE 

Disable port logic register write from wire side. 

Note: The access attributes of this field are as follows: 
ze Re Wire: R (sticky) 

Dbi: R/W (sticky) 

Note: This register field is sticky. 

Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci ecription 


P2P_ERR_RPT_CTRL 
Determines whether to enable Peer to Peer (P2P) error reporting. 
Note: This register field is sticky. 

21 RW {0x0 

‘s Values: 

0x0 (DISABLE): Disable P2P error reporting 
0x1 (ENABLE): Enable P2P error reporting 
Value After Reset: 0x0 
P2P_TRACK_CPL_TO_REG 
Determines whether to track completion of transmitted Non- 
Posted TLPs in P2P mode. 
Note: This register field is sticky. 

20 RW {0x0 
Values: 
0x0 (DO_NOT_TRACk): Do not track completion 
0x1 (TRACK): Track completion 
Value After Reset: 0x0 


TARGET_ABOVE_CONFIG_LIMIT_REG 
Configuration requests with an address greater than 
CONFIG_LIMIT_REG are directed to either ELBI or TRGT1 
interface based on the setting of this field. This field can have the 
following values: 

19:18/RW |0x0O Note: This register field is sticky. 
Values: 
Oxi (ELBI): ELBI 
Ox2 (TRGT1): TRGT1 
Value After Reset: Oxi 
CONFIG_LIMIT_REG 
Configuration requests are directed either to CDM or 
ELBI/RTRGT1 based on the value of this field. 
Configuration requests with an address less CONFIG_LIMIT_REG 
are directed to the CDM 
Configuration requests with an address greater than 
CONFIG_LIMIT_REG are directed to either ELBI or TRGT1 
interface based on the setting of 

17:8 |RW |0x37f TARGET_ABOVE_CONFIG_LIMIT_REG field. 
Your application must set a proper value for this field based on 
your extended configuration registers. For more details, see the 
"CDM/ELBI Register Space Access Through CFG Request" in 
"Register Module, LBC, and DBI" section in the "Controller 
Operations" chapter of the Databook. 
Note: This register field is sticky. 
Value After Reset: 0x37f 
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Po C—C—“‘(C*é@DeeSecription 
CFG_TLP_BYPASS_EN_REG 
Setting of this field defines how to decide the destination of 
Configuration requests. Note: When app_req_retry_en is 
asserted, the setting of this field is ignored. 
Note: This register field is sticky. 
Values: 

7 RW {0x0 
0x1 (ONE): Configuration TLPs are routed according to the 
setting of TARGET_ABOVE_CONFIG_LIMIT_REG, regardless the 
value of CONFIG_LIMIT_REG. 
0x0 (ZERO): Configuration TLPs are routed according to the 
setting of TARGET_ABOVE_CONFIG_LIMIT_REG, depending on 
the setting of CONFIG_LIMIT_REG. Refer to the definition of 
CONFIG_LIMIT_REG for details. 
Value After Reset: 0x0 


CPLQ_MNG_EN 
This field enables the Completion Queue Management feature. 
Note: This register field is sticky. 
Be Oe Values: 
0x0 (DISABLE): Disable 
Oxi (ENABLE): Enable 
Value After Reset: 0x1 


ARI_DEVICE_NUMBER 
When ARI is enabled, this field enables use of the device ID. 
Note: This register field is sticky. 
? RW 0X0 Values: 
0x0 (DISABLE): Disable 
Oxi (ENABLE): Enable 
Value After Reset: 0x0 


DISABLE _AUTO_LTR_CLR_MSG 
Disable the autonomous generation of LTR clear message in 
upstream port. This field can have the following values: For more 
details, see "Latency Tolerance Reporting (LTR) Message 
Generation [EP Mode]" in "Message Generation" section of the 
"Controller Operations" chapter of the Databook. 

4 rw loxo Note: This register field is sticky. 
Values: 
0x0 (ALLOW): Allow the autonomous generation of LTR clear 
message. 
0x1 (DISABLE): Disable the autonomous generation of LTR clear 
message. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
SIMPLIFIED_REPLAY_TIMER 
Enables Simplified Replay Timer (Gen4). For more details, see 
"Transmit Replay" in "Transmit TLP Processing" section in the 
"Controller Operations" chapter of the Databook. Simplified 
Replay Timer can have the following Values: 
A value from 24,000 to 31,000 Symbol Times when Extended 
Synch is Ob. 
A value from 80,000 to 100,000 Symbol Times when Extended 
Synch is 1b. 

3 RW |0x0 The Simplified Replay Timer value must not be changed while the 
link is in use. 
Note: This register field is sticky. 
Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable 
Value After Reset: 0x0 


UR_CA_MASK_4_ TRGT1 
When this field is set to '1', the controller suppresses error 
logging, error message generation, and CPL generation for non- 
posted requests TLPs (with UR filtering status) forwarded to your 
application (that is, when DEFAULT_TARGET =1). For more 
details, see "Advanced Error Handling For Received TLPs" chapter 
of the Databook. 

2 RW /0x0 
Note: This register field is sticky. 
Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set 
Value After Reset: 0x0 
DEFAULT_TARGET 
Default target for an IO or MEM request with UR/CA/CRS 
received. Based on the value of this field the controller either 
drops or forwards these requests to your application. For more 
details, see "ECRC Handling" and "Request TLP Routing Rules" in 
"Receive Routing" section of the "Controller Operations" chapter 
of the Databook. 
Note: This register field is sticky. 

1 RW |0x0 
Values: 
0x0 (DROP_IO_MEM_REQ): The controller drops all incoming I/O 
or MEM requests (after corresponding error reporting). A 
completion with UR status is generated for non-posted requests. 
0x1 (FWD_IO_MEM_UR_CA_CRS): The controller forwards all 
incoming I/O or MEM requests with UR/CA/CRS status to your 
application. 
Value After Reset: 0x0 
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DBI_RO_WR_EN 
Write to RO Registers Using DBI. For more details, see "Writing to 
Read-Only Registers" in "Register Module, LBC, and DBI" section 
in the "Controller Operations" chapter of the Databook. 
Note: This register field is sticky. 
Values: 

RW {0x0 
0x0 (CLEAR): Clear 
Ox1 (SET): Your application can write to some RO and Hwinit 
register fields through the DBI when you set this field to '1'. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP _ PCIE PL MULTI LANE CONTROL OFF 

Address: Operational Base + offset (0x01C0) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:8 [RO _|0x000000__—ifreserved 


UPCONFIGURE_SUPPORT 
Upconfigure Support. The controller sends this value as the Link 
Upconfigure Capability in TS2 Ordered Sets in 
Configuration.Complete state. 
5 rw loxd Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Note: This register field is sticky. 
Value After Reset: Oxi 
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Po C—C—“‘(CC‘*éScription 
DIRECT_LINK_WIDTH_CHANGE 
Directed Link Width Change. 
If the upconfigure_capable variable is '1' and the 
PCIE_CAP_HW_AUTO_WIDTH_DISABLE bit in 
LINK_CONTROL_LINK_STATUS_REG is '0', the controller starts 
upconfigure or autonomous width downsizing (to the 
TARGET_LINK_WIDTH value) in the Configuration state. 
If TARGET_LINK_WIDTH value is 0x0, the controller does not 
start upconfigure or autonomous width downsizing in the 
Configuration state. 
The controller self-clears this field when the controller accepts 
this request. 

RW 0x0 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Values: 
0x0 (CLEAR): Clear 
Oxi (SET): The controller always moves to Configuration state 
through Recovery state when this bit is set to '1'. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


TARGET_LINK_WIDTH 
Target Link Width. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Values: 
5:0 |RW |0x00 
0x0 (NOT_START): Controller does not start upconfigure or 
autonomous width downsizing in the Configuration state. 
Oxi (X1): x1 
Ox2 (X2): x2 
Ox4 (X4): x4 
Ox8 (X8): x8 
0x10 (X16): x16 
0x20 (X32): x32 
Value After Reset: 0x0 


USP_ PCIE PL PHY INTEROP CTRL OFF 
Address: Operational Base + offset (0x01C4) 


| Bit |Attr|/Reset Value| Ci escription = 
31:18]RO_|0x0000 
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| Bit |Attr|ResetValue| —Ci@eescription 


PHY_RST_TIMER 
Decide how many aux clock cycles the PHY reset lasts (0 to 63 
aux clock cycles). 
Note: This register field is sticky. 
17:12/RW |Oxie 
Values: 
0x0 (MIN_VAL): Zero value 
Ox3f (MAX_VAL): Max value 
[> After Reset: Oxle 


di |RO_|OxO_ reserved 


L1_CLK_SEL 
Li Clock control bit. 
This field is reserved for internal use. 
You should not write to this field and change the default unless 
specifically instructed by Synopsys support. 
10 RW |0x0 
Note: This register field is sticky. 
Values: 
0x1 (NO_REQ): Controller does not request aux_clk switch and 
core_clk gating in L1. 
0x0 (CAN_REQ): Controller requests aux_clk switch and core_clk 
gating in L1. 
Value After Reset: 0x0 


Li NOWAIT_P1i 
L1 entry control bit. 
This field is reserved for internal use. 
You should not write to this field and change the default unless 
specifically instructed by Synopsys support. 
Note: The access attributes of this field are as follows: 
RW /|0x0 Wire: R/W (sticky) 
Dbi: R/W (sticky) 
Note: This register field is sticky. 
Values: 
0x1 (NO_WAIT_FOR_ACK): Controller does not wait for PHY to 
acknowledge transition to P1 before entering L1. 
0x0 (WAIT_FOR_ACK): Controller waits for the PHY to 
acknowledge transition to P1 before entering L1. 
Value After Reset: Oxi 
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L1SUB_EXIT_MODE 

L1 Exit Control Using phy_mac_pclkack_n. 

This field is reserved for internal use. 

You should not write to this field and change the default unless 

specifically instructed by Synopsys support. 

If PCLK as PHY input is selected, you should not write to this field 

and change the default value since PCLK as PHY input doesn't 
RW |0x0 support any value other than the default. 

Note: This register field is sticky. 

Values: 

0x1 (NO_WAIT_FOR_PCLKACK): Controller exits L1 without 

waiting for the PHY to assert phy_mac_pclkack_n. 

0x0 (WAIT_FOR_PCLKACK): Controller waits for the PHY to assert 

phy_mac_pclkack_n before exiting L1. 

Value After Reset: 0x0 


7 _—'|RO_|0x0______—reserved 


RXSTANDBY_CONTROL 
Rxstandby Control. Bits 0..5 determine if the controller asserts 
the RxStandby signal (mac_phy_rxstandby) in the indicated 
condition. Bit 6 enables the controller to perform the 
RxStandby/RxStandbyStatus handshake. 
This field is reserved for internal use. 
You should not write to this field and change the default unless 
specifically instructed by Synopsys support. 
RW |0x44 
[0]: Rx EIOS and subsequent T TX-IDLE-MIN 
[1]: Rate Change 
[2]: Inactive lane for upconfigure/downconfigure 
[3]: PowerDown=PiorP2 
[4]: RxLOs.Idle 
[5]: EI Infer in LO 
[6]: Execute RxStandby/RxStandbyStatus Handshake 
Note: This register field is sticky. 
Value After Reset: 0x44 


USP PCIE PL TRGT CPL LUT DELETE ENTRY OFF 
Address: Operational Base + offset (0x01C8) 
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DELETE_EN 
This is a one-shot bit. This is a self-clearing register field. Reading 
from this register field always returns a '0'. 
Values: 
0x0 (CLEAR): Clear 

ot RN Ox? Oxi (SET): A'1' write to this bit triggers the deletion of the target 
completion LUT entry that is specified in the LOOK_UP_ID field. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


LOOK_UP_ID 
30:0 IrRw |ox00000000 This number selects one entry to delete of the TRGT_CPL_LUT. 
Value After Reset: 0x0 


USP_PCIE PL LINK FLUSH CONTROL OFF 

Address: Operational Base + offset (0x01CC) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:1 [RO_|0xo0000000 [reserved 


AUTO_FLUSH_EN 

Enables automatic flushing of pending requests before sending 

the reset request to the application logic to reset the PCIe 

controller and the AXI Bridge. The flushing process is initiated if 

any of the following events occur: 

Hot reset request. A downstream port (DSP) can "hot reset" an 

upstream port (USP) by sending two consecutive TS1 ordered 

sets with the hot reset bit asserted. 

Warm (Soft) reset request. Generated when exiting from D3 to 

DO and cfg_pm_no_soft_rst=0. 

Link down reset request. A high to low transition on 

smlh_req_rst_not indicates the link has gone down and the 
RW 0x0 controller is requesting a reset. 

If you disable automatic flushing, your application is responsible 

for resetting the PCIe controller and the AXI Bridge. For more 

details see "Warm and Hot Resets" section in the Architecture 

chapter of the Databook. 

Note: This register field is sticky. 

Values: 

0x0 (DISABLE): Disable 

Ox1 (ENABLE): Enable 

Value After Reset: Ox1 


USP_PCIE PL_AMBA_ ERROR RESPONSE DEFAULT OFF 
Address: Operational Base + offset (0x01D0) 

[Attr|ResetValue| CC‘ e@Scriptiom = 
[31:16/RO [0x0000_ reserved Sd 
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Po C—“‘CC‘éeSecription 
AMBA_ERROR_RESPONSE_MAP 
AXI Slave Response Error Map. Allows you to selectively map the 
errors received from the PCIe completion (for non-posted 
requests) to the AXI slave responses, slv_rresp or slv_bresp. The 
recommended setting is SLVERR. CRS is always mapped to OKAY. 
[0] 
0: UR (unsupported request) -> DECERR 
1: UR (unsupported request) -> SLVERR 
[1] 
0: CRS (configuration retry status) -> DECERR 
1: CRS (configuration retry status) -> SLVERR 
[2] 
0: CA (completer abort) -> DECERR 
1: CA (completer abort) -> SLVERR 

15:10|/RW |0x27 [3]: RESERVED (0x0) 
[4]: RESERVED (0x0) 
[5] 
0: Completion Timeout -> DECERR 
1: Completion Timeout -> SLVERR. The AXI bridge internally 
drops (processes internally but not passed to your application) a 
completion that has been marked by the Rx filter as UC or MLF, 
and does not pass its status directly down to the slave interface. 
It waits for a timeout and then signals "Completion Timeout" to 
the slave interface. 
The controller sets the AXI slave read databus to OxFFFF for all 
error responses. 
Note: This register field is sticky. 
Value After Reset: 0x27 
reserved 


9:5 |RO |0x00___—[reserved 


AMBA_ERROR_RESPONSE_CRS 
CRS Slave Error Response Mapping. Determines the AXI slave 
response for CRS completions. For more details see "Error 
Handling" in the AXI chapter of the Databook. 
Note: This register field is sticky. 
Values: 

4:3 {RW |0x0 0x0 (OK_): OKAY 
0x1 (OK_CRS_CMPL): OKAY with all FFFF_FFFF data for all CRS 
completions 
0x2 (OK_READ_REQ): OKAY with FFFF_0001 data for CRS 
completions to vendor ID read requests, OKAY with FFFF_FFFF 
data for all other CRS completions 
0x3 (SLVERR_DECERR): SLVERR/DECERR (the 
AXI_ERROR_RESPONSE_MAP field determines the PCIe-to-AXI 
Slave error response mapping) 
Value After Reset: 0x0 
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AMBA __ a RESPONSE_VENDORID 
Vendor ID Non-existent Slave Error Response Mapping. 
Determines the AXI slave response for errors on reads to non- 
existent Vendor ID register. For more details see "Error Handling" 
in the AXI chapter of the Databook. 

rw loxo Note: This register field is sticky. 
Values: 
0x0 (_OK_): OKAY (with FFFF data). 
0x1 (_ERR_): SLVERR/DECERR (the AXI_ERROR_RESPONSE_MAP 
field determines the PCIe-to-AXI Slave error response mapping) 
= After Reset: 0x0 


|d_||RO_|oxo_ si reserved 


AMBA_ERROR_RESPONSE_GLOBAL 
Global Slave Error Response Mapping. Determines the AXI slave 
response for all error scenarios on non-posted requests. For more 
details see "Error Handling" in the AXI chapter of the Databook. 
The error response mapping is not applicable to Non-existent 
Vendor ID register reads. 

RW {0x0 Note: This register field is sticky. 
Values: 
0x0 (OK_): OKAY (with FFFF data for non-posted requests) 
Ox1 (ERR_): SLVERR/DECERR (the AXI_ERROR_RESPONSE_MAP 
field determines the PCIe-to-AXI Slave error response mapping) 
Value After Reset: 0x0 


USP PCIE PL AMBA LINK TIMEOUT OFF 

Address: Operational Base + offset (0x01D4) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:9 [RO _|0xo00000__—ifreserved sd 


LINK_TIMEOUT_ENABLE_DEFAULT 
Disable Flush. 
Note: This register field is sticky. 
RW {0x0 Values: 
0x0 (ENABLE): Enable 
0x1 (DISABLE): You can disable the flush feature by setting this 
field to '1'. 
Value After Reset: 0x0 
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Po Ciescription 
LINK_TIMEOUT_PERIOD_DEFAULT 
Timeout Value (ms). The timer will timeout and then flush the 
bridge TX request queues after this amount of time. The timer 
counts when there are pending outbound AXI slave interface 

; requests and the PCle TX link is not transmitting any of these 

7:0 [RW |0x32 requests. The timer is clocked by core_clk. 

Note: This register field is sticky. 
Value After Reset: 0x32 


USP PCIE PL AMBA ORDERING CTRL OFF 

Address: Operational Base + offset (0x01D8) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:8 [RO _|0xo00000__—ifreserved 


AX_MSTR_ZEROLREAD_FW 
AXI Master Zero Length Read Forward to the application. 
The DW PCIe controller AXI bridge is able to terminate in order 
with the Posted transactions the zero length read, implementing 
the PCIe express flush semantics of the Posted transactions. 

7 RW 

Ox? Values: 

0x0 (_O_LN_RD_TERMINATE): The zero length Read is 
terminated at the DW PCIe AXI bridge master 
0x1 (_O_LN_RD_FWD): The zero length Read is forward to the 
application. 
Value After Reset: 0x0 


6:5 |RO 0x0 __—|reserved 
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Po Céiescription 
AX_MSTR_ORDR_P_EVENT_SEL 
AXI Master Posted Ordering Event Selector. 
This field selects how the master interface determines when a P 
write is completed when enforcing the PCIe ordering rule, "NP 
must not pass P" at the AXI Master Interface. The AXI protocol 
does not support ordering between channels. Therefore, NP reads 
can pass P on your AXI bus fabric. This can result in an ordering 
violation when the read overtakes a P that is going to the same 
address. Therefore, the bridge master does not issue any NP 
requests until all outstanding P writes reach their destination. It 
does this by waiting for the all of the write responses on the B 
channel. This can affect the performance of the master read 
channel. For scenarios where the interconnect serializes the AXI 
master "AW", "W" and "AR" channels,you can increase the 
performance by reducing the need to wait until the complete 
Posted transaction has effectively reached the application slave. 
4:3 |RW |0x0 Note: This setting will not affect: 
MSI interrupt catcher and P data ordering. This is always driven 
by the B'last event. 
DMA read engine TLP ordering. This is always driven by the B'last 
event. 
NP write transactions which are always serialized with P write 
transactions. 
Values: 
0x0 (B): B'last event: wait for the all of the write responses on 
the B channel thereby ensuring that the complete Posted 
transaction has effectively reached the application slave (default). 
Oxi (AW): AW'last event: wait until the complete Posted 
transaction has left the AXI address channel at the bridge master. 
0x2 (W): W'last event: wait until the complete Posted transaction 
has left the AXI data channel at the bridge master. 
0x3 (RSVD): Reserved 
Value After Reset: 0x0 


2 |RO [Oxo sreserved 


AX_SNP_EN 
AXI Serialize Non-Posted Requests Enable. This field enables the 
AXI Bridge to serialize same ID Non-Posted Read/Write Requests 
on the wire. Serialization implies one outstanding same ID NP 
Read or Write on the wire and used to avoid AXI RAR and WAW 
hazards at the remote link partner. For more details, see the 

1 RW {0x0 "Optional Serialization of AXI Slave Non-posted Requests" section 
in the AXI chapter of the Databook. 
Values: 
0x0 (DISABLE): Disable 
Ox1 (ENABLE): Enable 
Value After Reset: 0x0 


jo |RO_|oxo_ reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2040 


RK3588 TRM-Part2 


USP PCIE PL COHERENCY CONTROL 1 OFF 
Address: Operational Base + offset (0x01E0 


| Bit |Attr|/ResetValue| Ci eescription 


CFG_MEMTYPE_BOUNDARY_LOW_ADDR 
Boundary Lower Address For Memory Type. Bits [31:0] of dword- 
aligned address of the boundary for Memory type. The two lower 
address LSBs are '00'. Addresses up to but not including this 
: value are in the lower address space region; addresses equal or 

31:2 |RW |0x00000000 greater than this value are in the upper address space region. 
Note: This register field is sticky. 
Value After Reset: 0x0 


|d_ [RO |oxo_sreserved 


CFG_MEMTYPE_VALUE 
Sets the memory type for the lower and upper parts of the 
address space: 
Note: This register field is sticky. 

RW /|0x0 
Values: 
0x0 (LOWER_PREPH): lower = Peripheral; upper = Memory 
0x1 (LOWER_MEM): lower = Memory type; upper = Peripheral 
Value After Reset: Ox 


USP_PCIE PL COHERENCY CONTROL 2 OFF 
Address: Operational Base + offset (0x01E4) 


| Bit |Attr| Reset Value, 


| t—“*‘C;‘C™SCCCOC(DeScription Cid 

CFG_MEMTYPE_BOUNDARY_HIGH_ADDR 

Boundary Upper Address For Memory Type. Bits [63:32] of the 

64-bit dword-aligned address of the boundary for Memory type. 
31:0 |RW |Ox00000000 

Note: This register field is sticky. 

Value After Reset: 0x0 


USP PCIE PL COHERENCY CONTROL 3 OFF 

Address: Operational Base + offset (Ox01E8 

| Bit |Attr[ResetValue|  ———<s —“(;‘“;™CSC~Ci scription — 
31 [RO [Oxo ——sireserved —  — —“(twsSs~—“‘“(CS*C~C~*~C~C™C™C™C™C™C~*CS 


CFG_MSTR_AWCACHE_VALUE 
Master Write CACHE Signal Value. Value of the individual bits in 
mstr_awcache when CFG_MSTR_AWCACHE_MODE is '1'. 
: Note: Not applicable to message requests; for message requests 
30:27/RW |0x0 the value of mstr_awcache is always '0000'. 
Note: This register field is sticky. 
Value After Reset: 0x0 
reserved 


26:23|RO [0x0  —_—[reserved 
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oS Reet MSTR_ARCACHE_VALUE 

Master Read CACHE Signal Value. Value of the individual bits in 

mstr_arcache when CFG_MSTR_ARCACHE_MODE is '1'. 
22:19/RW |Ox0 

Note: This register field is sticky. 

= —— After Reset: 0x0 


18:15|RO_|OxO reserved 


CFG_MSTR_AWCACHE_MODE 
Master Write CACHE Signal Behavior. Defines how the individual 
bits in mstr_awcache are controlled. 
Note: for message requests the value of mstr_awcache is always 
"0000" regardless of the value of this bit. 

14:11/RW |0x0 Note: This register field is sticky. 
Values: 
0x0 (SET_BY_AXI_MASTER): set automatically by the AXI master 
0x1 (SET_BY_FIELD): set by the value of the corresponding bit of 
the CFG_MSTR_AWCACHE_VALUE field 
a After Reset: 0x0 


10:7 |RO_|OxO_ ss reserved 


CFG_MSTR_ARCACHE_MODE 
Master Read CACHE Signal Behavior. Defines how the individual 
bits in mstr_arcache are controlled. 
Note: This register field is sticky. 

RW 

Oxo Values: 

0x0 (SET_BY_AXI_MASTER): set automatically by the AXI master 
0x1 (SET_BY_FIELD): set by the value of the corresponding bit of 
the CFG_MSTR_ARCACHE_VALUE field 
—— ———— <<a After Reset: 0x0 


2:0 [RO [oxo reserved ——i—“‘“‘“C;C;*™*™SCCCCC*d 


USP_PCIE PL_AXI_MSTR_MSG ADDR_LOW_ OFF 
Address: Operational Base + offset (0x01F0O) 


| Bit |Attr| Reset Value, 


Po ieseription 
CFG_AXIMSTR_MSG_ADDR_LOW 
Lower 20-bits of the programmable AXI address for Messages. 
a eke Rs PRO oe Note: This register field is sticky. 
Value After Reset: 0x0 


CFG_AXIMSTR_MSG_ADDR_LOW_RESERVED 
Reserved for future use. 

es one Note: This register field is sticky. 
Value After Reset: 0x0 
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USP _ PCIE PL AXI_ MSTR_ MSG ADDR_ HIGH OFF 
Address: Operational Base + offset (0x01F4) 


| Bit |Attr| Reset Value, 


Po Cieescription 

CFG_AXIMSTR_MSG_ADDR_HIGH 

Upper 32 bits of the programmable AXI address for Messages. 
SEO. RYE  OxDDOOOE HO Note: This register field is sticky. 

Value After Reset: 0x0 


USP PCIE PL PCIE VERSION NUMBER OFF 
Address: Operational Base + offset (0x01F8 


| Bit_|Attr| Reset Value 


VERSION_NUMBER 
Version Number. 

31:0 0x3536302a | Values: 
0x0 (MIN_VAL): Zero value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: 0x3536302a 


USP_PCIE PL PCIE VERSION TYPE OFF 
Address: Operational Base + offset (0x01FC) 


| Bit _|Attr| Reset Value, 


Po eseription 
VERSION_TYPE 
Version Type. 
31:0 0x6c703035_ | Values: 
0x0 (MIN_VAL): Zero value 
Oxffffffff (MAX_VAL): Max value 
Value After Reset: 0x6c703035 


USP PCIE PL MSIX ADDRESS MATCH LOW OFF 
Address: Operational Base + offset (0x0240) 


| Bit |Attr| Reset Value 


MSIX_ADDRESS_MATCH_LOW 
MSI-X Address Match Low Address. 
ee RW |Oxoueeooue Note: This register field is sticky. 
Value After Reset: 0x0 
reserved —iss—“‘“‘“‘(‘“(“‘“‘“(S*S*SCSCSC~C~*zr 


a |RO_|oxo_____—reserved 
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| Bit |Attr| Reset Value, 
MSIX_ADDRESS_MATCH_EN 
MSI-X Match Enable. Enable the MSI-X Address Match feature 
when the AXI bridge is present. 


Note: This register field is sticky. 


Values: 


0x0 (DISABLE): Disable 
Oxi (ENABLE): Enable 
Value After Reset: 0x0 


USP PCIE PL MSIX ADDRESS MATCH HIGH OFF 
Address: Operational Base + offset (0x0244 


| Bit_|Attr| Reset Value 


MSIX_ADDRESS_MATCH_HIGH 

MSI-X Address Match High Address. 

Note: This register field is sticky. 
31:0 |RW |0x00000000 

Values: 

0x0 (MIN_VAL): Zero value 

OxfffffffF (MAX_VAL): Max value 

Value After Reset: 0x0 


USP_PCIE PL MSIX_ DOORBELL OFF 
Address: Operational Base + offset (0x0248) 


| Bit |Attr|/ResetValue| Ci escription 


MSIX_DOORBELL_PF 
MSIX Doorbell Physical Function. This register determines the 
Physical Function for the MSI-X transaction. 


Value After Reset: 0x0 

MSIX_DOORBELL_VF 

MSIX Doorbell Virtual Function. This register determines the 
Virtual Function for the MSI-X transaction. 


Value After Reset: 0x0 


MSIX_DOORBELL_VF_ACTIVE 

MSIX Doorbell Virtual Function Active. This register determines 
whether a Virtual Function is used to generate the MSI-X 
transaction. 


Value After Reset: 0x0 

MSIX_DOORBELL_TC 

MSIX Doorbell Traffic Class. This register determines which traffic 
class to generate the MSI-X transaction with. 


Value After Reset: 0x0 


reserved 
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| Bit |Attr| Reset Value, 


Pp oCC‘éi scription 

MSIX_DOORBELL_VECTOR 

MSI-X Doorbell Vector. This register determines which vector to 
10:0 }WO |0x000 generate the MSI-X transaction for. 

Value After Reset: 0x0 


USP_PCIE PL MSIX RAM _CTRL OFF 
Address: Operational Base + offset (0x024C) 


| Bit |Attr|ResetValue|  —s_/s-/————C~C—~‘~iescription = Cd 
31:26|RO_|0x00_—sireserved 


MSIX_RAM_CTRL_DBG_PBA 
MSIX PBA RAM Debug Mode. You can also use the dbg_pba input 
to activate debug mode. Debug mode turns off the PF/VF/Offset- 
based addressing into the RAM and maps the entire table linearly 
from the base address of the BAR (indicated by the BIR) in 
function 0. 
RW /0x0 Note: This register field is sticky. 

Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable. Use this bit to activate the debug mode 
and allow direct read/write access to the PBA. 
Value After Reset: 0x0 
MSIX_RAM_CTRL_DBG_TABLE 
MSIX Table RAM Debug Mode. You can also use the dbg_table 
input to activate debug mode. Debug mode turns off the 
PF/VF/Offset-based addressing into the RAM and maps the entire 
table linearly from the base address of the BAR (indicated by the 
BIR) in function 0. 

24 RW |0x0 Note: This register field is sticky. 
Values: 
0x0 (DISABLE): Disable 
0x1 (ENABLE): Enable. Use this bit to activate the debug mode 
and allow direct read/write access to the Table. 
Value After Reset: 0x0 
reserved 


23:17/RO_|0x00___—[reserved 
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| Bit |Attr| Reset Value, 


SCRE tts: RAM_CTRL_BYPASS 
MSIX RAM Control Bypass. It is up to the application to ensure 
the RAMs are in the proper power state before trying to access 
them. Moreover, the application needs to observe all timing 
requirements of the RAM low power signals before trying to use 
the MSIX functionality. 

RW |0x0 Note: This register field is sticky. 
Values: 
0x0 (CLEAR): Clear 
Oxi (SET): The bypass field, when set, disables the internal 
generation of low power signals for both RAMs. 
a After Reset: 0x0 


15:10/RO_|0x00 reserved 


MSIX_RAM_CTRL_PBA_SD 
MSIX PBA RAM Shut Down. 
Note: This register field is sticky. 
rw loxo Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set this bit to drive the cfg_msix_pba_sd output to 
signal your external logic to place the MSIX PBA RAM in Shut 
Down low-power mode. 
Value After Reset: 0x0 


MSIX_RAM_CTRL_PBA_DS 
MSIX PBA RAM Deep Sleep. 
Note: This register field is sticky. 
rw loxo Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set this bit to drive the cfg_msix_pba_ds output to 
signal your external logic to place the MSIX PBA RAM in Deep 
Sleep low-power mode. 
Value After Reset: 0x0 


7:2 |RO_|Ox0O [reserved 


MSIX_RAM_CTRL_TABLE_SD 
MSIX Table RAM Shut Down. 
Note: This register field is sticky. 
1 Rw loxo Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set this bit to drive the cfg_msix_table_sd output to 
signal your external logic to place the MSIX Table RAM in Shut 
Down low-power mode. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po Cescription 
MSIX_RAM_CTRL_TABLE_DS 
MSIX Table RAM Deep Sleep. 
Note: This register field is sticky. 

Rw loxo Values: 
0x0 (CLEAR): Clear 
Oxi (SET): Set this bit to drive the cfg_msix_table_ds output to 
signal your external logic to place the MSIX Table RAM in Deep 
Sleep low-power mode. 
Value After Reset: 0x0 


USP PCIE PL DTIM CTRLO OFF 
Address: Operational Base + offset (0x03B0) 


| Bit |Attr| Reset Value 


DTIM_CTRLO_IREQ_SW_FLUSH_EN 
Invalidate Request Software Flush Enable. If set enables software 
to flush pending DTI-ATS invalidate requests from the invalidate 
request queue. Software forces the flush by writing to the 
DTIM_CTRL1.INV_REQ_FLUSH_SID register. The flushing 
mechansim enables software to remove invalidate requests from 
the request queue in response to a UR from an Endpoint function. 
Prior to removing unsupported invalidate requests software 
should disable the hardware invalidate request timer 
(DTIM_CTRLO.IREQ_TMR_EN=0). To continue monitoring 

31 RW |0x0 outstanding invalidate requests enable the timer once again. The 
timer restarts from its programmed timeout value 
(DTIM_CTRL5.IREQ_TMR_TRGT_TO). 
Note: Software initiated flushing does not result in a sync or 
timeout error. 
Note: This register field is sticky. 
Value After Reset: 0x0 


DTIM_CTRLO_IREQ_TMR_EN 
Invalidate Request Timer Enable. If set enables the DTIM to flush 
timed out DTI-ATS invalidate requests from the invalidate request 
queue. The invalidate request timer times each invalidation 
request sent on the wire. If disabled the responsibilty to flush the 
request is passed to software. Software writes to the 
DTIM_CTRL1.INV_REQ _FLUSH_SID register field to flush all 
pending requests associated with the particular Stream ID (SID). 
30 RW /0x0 Subsequent received PCIe invalidate completions, associated with 
the particular SID, are treated as unexpected completions 
(completion received but no request pending). Timed out 
invalidate requests result in a sync error response to an 
outstanding sync request. 
Note: This register field is sticky. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po C—“‘CSCC*éeScription 

DTIM_CTRLO_IREQ_BYTE_ORDER 

Invalidate Request Byte Order. In normal operation PCIe data 

bytes are transmitted in little endian format, that is, PCIe data 

byte 0 is the first byte transmitted on the wire. The format of the 

DTI-ATS untranslated address and the PCIe untranslated address 

embedded in the two DWORD data field of the invalidate request 

message is defined in big endian format, that is, PCIe byte 0 

contains the most significant byte of the address, byte 7. 

To align the DTI-ATS data byte order to PCIe data byte order the 

bytes are reversed. To be robust against misinterpretation of the 
29 RW |0x0 byte order software can reverse the bytes by setting this bit. 

Note: This register field is sticky. 

Values: 

0x0 (LITTLE_ENDIAN): DTI-ATS Invalidate Request data bytes 

are transmitted in little endian format. 

0x1 (BIG_ENDIAN): DTI-ATS Invalidate Request data bytes are 

transmitted in big endian format. 

Value After Reset: 0x0 


DTIM_CTRLO_TRESP_BYTE_ORDER 

Translation Response Byte Order. In normal operation PCIe data 

bytes are transmitted in little endian format, that is, PCIe data 

byte 0 is the first byte transmitted on the wire. The format of the 

DTI-ATS translated address and the PCIe translated address 

embedded in the two DWORD data field of the translation 

completion is defined in big endian format, that is, PCIe byte 0 

contains the most significant byte of the address, byte 7. 

To align the DTI-ATS data byte order to PCIe data byte order the 

bytes are reversed. To be robust against misinterpretation of the 
28 RW |0x0 byte order software can reverse the bytes by setting this bit. 

Note: This register field is sticky. 

Values: 

0x0 (LITTLE_ENDIAN): DTI-ATS Translation Response data bytes 

are transmitted in little endian format. 

0x1 (BIG_ENDIAN): DTI-ATS Translation Response data bytes are 

transmitted in big endian format. 

Value After Reset: 0x0 

reserved 


27:24|RO_ 0x0 ____—|reserved 
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| Bit |Attr| Reset Value, 


Po C—“‘(C*é@DeScription 
DTIM_CTRLO_TOK_TRANS_REQ 
Number of Translation Request Tokens Requested. Its default 
value is configured by the visible parameter, 
CC_DTIM_NUM_TRANS_ TOKENS REQUESTED. Software can 
; overide this value at initialization time. The number of tokens 
23:16/RW |Oxif requested is equal to TOK_TRANS_REQ + 1 (1 to 256). 
Note: This register field is sticky. 
Value After Reset: Oxif 


DTIM_CTRLO_ROOT_PORT_ID 
Root Port ID. Its default value is configured by the visible 
parameter, CC_ROOT_PORT_ID. Software can overide this value 
at initialization time. 

15:0 |RW_ |Oxffff 
Note: This register field is sticky. 
Value After Reset: Oxffff 


USP PCIE PL DTIM CTRL1 OFF 
Address: Operational Base + offset (Ox03B4 


| Bit_|Attr| Reset Value 


DTIM_CTRL1_FLUSH_IREQ_GLOB 
Flush Invalidate Requests Global. Flushes all outstanding DTI-ATS 
invalidate requests. The flush is triggered when a 32-bit write to 
the DTIM_CTRL1 register is performed and FLUSH_IREQ_GLOB 
=1. Forcing the errored sync ack avoids deadlocking the SMMU in 
scenarios where the Endpoint function fails to complete the 
outstanding invalidate requests. In normal operation invalidate 
requests are flushed by hardware when the per Stream ID 
invalidate request timer expires. This field is primarily a test 
feature enabling software to force the sync ack to a pending sync 
request without having to wait for hardware to time out and flush 
31 RW /0x0O all prior invalidate requests. Flushing outstanding DTI-ATS 
invalidate requests does not result in a timeout or a sync error 
(sync ack with its ERROR =1) if a sync request is outstanding. 
PCIe invalidate completions received after the flush sequence is 
complete are discarded and treated as unexpected completions 
(completion received but no request pending). If enabled, 
software is notified if unexpected completions are received. This 
field is valid if DTIM_CTRLO.FLUSH_CTRL_SW_EN is set. 
Note: This register field is sticky. 
Value After Reset: 0x0 
reserved 


30:16/RO |0x0000 reserved 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
DTIM_CTRL1_FLUSH_IREQ_SID 
Flush Invalidate Request Stream ID. Flushes all pending DTI-ATS 
invalidate requests, associated with a particuar Stream ID 
(SID/BDF), from the invalidate request queue. The flush is 
triggered when a 32-bit write to the DTIM_CTRL1 register is 
performed and FLUSH_IREQ_GLOB=0. FLUSH_IREQ_SID 
specifies the flushed Stream ID. This flushing mechanism enables 
software to remove invalidate requests from the request queue in 
response to a ERR_NONFATAL message from an Endpoint 
function. Software flushing of invalidate requests prior to a 
hardware invalidate request timeout does not result in a timeout 
15:0 |RW |0x0000 error or a sync error (sync ack with its ERROR=1) if a sync 
request is outstanding. PCIe invalidate completions received with 
the flushed Stream ID are discarded and treated as unexpected 
completions (completion received but no request pending). If 
enabled, software is notified if unexpected completions are 
received. This field is valid if DTIM_CTRLO.FLUSH_CTRL_SW_EN 
is set. 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP PCIE PL DTIM CTRL2 OFF 
Address: Operational Base + offset (0x03B8) 


| Bit |Attr/ResetValue| Ci eescription 
[31:2 [RO |0x00000000 


DTIM_CTRL2_CONDIS_REQ 
Connect/Disconnect Request. Software initiates disconnection of 
the DTI-ATS interface when all ATC's have been invalidated and 
disabled and all outststanding page/translation requests have 
completed. The "Request Connect" and "Force Acknowledge" 
commands are used for debug purposes only. 

rw loxo Note: This register field is sticky. 
Values: 
0x0 (NOT_CARE): Don't care 
Ox1 (REQ_DISCONNECT): Request Disconnect 
0x2 (REQ_CONNECT): Request Connect 
0x3 (FORCE_ACK): Force Acknowledge 
Value After Reset: 0x0 


USP PCIE PL DTIM CTRL3 OFF 

Address: Operational Base + offset (0x03BC) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
31:15|RO_|0x00000_—sfreserved ee SCidC 
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| Bit |Attr| Reset Value, 


DTIM STORES Wie _ TREQ_WEIGHT 

AXI4 Master #0 Translation Request Priority Weighting. This value 

sets the priority of the DTI-ATS translation request messages 

being transmitted from the DTI Master to the DTI Slave. The 

higher the value the lower the priority. If the priority value is the 

same as other requests being transmitted from the DTI Master to 
14:12)RW |0x4 the DTI Slave then the" fairness among equals" arbitration 

scheme applies when requests are valid in the same cycle. 

Note: This register field is sticky. 

Value After Reset: 0x4 


41 [RO _|oxo_ si reserved 


DTIM_CTRL3_PREQ_WEIGHT 

AXI4 Master #0 Page Request Priority Weighting. This value sets 

the priority of the DTI-ATS page request messages being 

transmitted from the DTI Master to the DTI Slave. The higher the 

value the lower the priority. If the priority value is the same as 

other requests being transmitted from the DTI Master to the DTI 
10:8 |RW |0x2 Slave then the" fairness among equals" arbitration scheme 

applies when requests are valid in the same cycle. 

Note: This register field is sticky. 

FS a After Reset: 0x2 


7 |RO_|oxo_ reserved 


DTIM_CTRL3_SREQ_WEIGHT 

DTI-ATS Sync Request Priority Weighting. This value sets the 

priority of the DTI-ATS sync acknowledge message being 

transmitted from the DTI Master to the DTI Slave. The higher the 

value the lower the priority. If the priority value is the same as 

other requests being transmitted from the DTI Master to the DTI 
RW jOx1 Slave then the" fairness among equals" arbitration scheme 

applies when requests are valid in the same cycle. 

Note: This register field is sticky. 

ee ——— After Reset: 0x1 


3 [RO [Oxo —=‘idreserved = —“‘“‘(‘(NNNNNNNNNNN 


DTIM_CTRL3_IACK_WEIGHT 

DTI-ATS Invalidation Ack Priority Weighting. This value sets the 

priority of the DTI-ATS invalidate acknowledge message being 

transmitted from the DTI Master to the DTI Slave. The higher the 

value the lower the priority. If the priority value is the same as 

other requests being transmitted from the DTI Master to the DTI 
2:0 {RW 0x0 Slave then the" fairness among equals" arbitration scheme 

applies when requests are valid in the same cycle. 

Note: This register field is sticky. 

Value After Reset: 0x0 


USP_PCIE PL _DTIM CTRL4 OFF 
Address: Operational Base + offset (0x03C0) 
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| Bit |Attr|ResetValue| —Ci@eescription 
31:4 |RO_|0x0000000 


DTIM_CTRL4_TREQ_QOS_VCO 

Translation Request Quality of Service Level VCO. 
200? RW |OR0 Note: This register field is sticky. 

Value After Reset: 0x0 


USP PCIE PL DTIM CTRL5 OFF 
Address: Operational Base + offset (Ox03C4 


| Bit |Attr|/Reset Value| Ci eescription 
31:1 |RO_|0x00000000 


DTIM_CTRL5_IREQ_TMR_TRGT_TO 
Invalidate Request Timeout Value (msec). 
The target timeout value is set to IREQ_TRGT_TO + 1. For 
example, programming this field to 15 sets the target timeout 
value to 16msec. 
The minimum target timeout value is 2msec. That is, 
IREQ_TRGT_TO must be greater than 0. 

Rw loxo The maximum target timeout value is 65536 msec. 
The target timeout value is the guaranteed minimum timeout 
value and must be set to an even number of msec. 
The timeout range is set at the target timeout value -0O%, +50%. 
For example, if the target timeout value is set to 16msec then the 
timeout range is set at 16msec to 24msec. - This field is valid if 
DTIM_CTRLO.IREQ_TMR_EN is set. 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP PCIE PL DTIM INT STATUS OFF 
Address: Operational Base + offset (Ox03CC) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:10[RO_|0xo00000__—ifreserved 


DTIM_INT_STATUS_ERR_TRESP_OAS 

Translation Response Output Address Size Mismatch Error. 
Indicates that the Distributed Translation Interface Master (DTIM) 
has detected a DTI-ATS translation response output address size 
mismatch error. This is a level interrupt. It is set by hardware and 
cleared by software 
(DTIM_INT_CLR.ERR_TRESP_OAS_INT_CLR=1) 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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| Bit [Attr|Reset Value| = = Description  ——s 
DTIM_INT_STATUS_ERR_TRESP_UID 
Translation Response Unexpected ID Error. Indicates that the 
Distributed Translation Interface Master (DTIM) has detected an 
unexpected DTI-ATS translation response. The translation 
response translation ID can not be associated with an 
outstanding DTI-ATS translation request. This is a level interrupt. 
It is set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_TRESP_UID_INT_CLR=1) 
Value After Reset: 0x0 
Testable: writeAsRead 
S$ — true 


7:5 |RO |OxO reserved 


DTIM_INT_STATUS_ERR_ICPL_UC 

Invalidate Completion Unexpected Completion Error. Indicates 
that the Distributed Translation Interface Master (DTIM) has 
detected an unexpected PCIe invalidate completion error. The 
PCIe invalidate completion tag can not be associated with an 
outstanding DTI-ATS invalidate request. This is a level interrupt. 
It is set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_ICPL_UC_INT_CLR=1) 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


3:2 |RO |OxO reserved 


DTIM_INT_STATUS_ERR_IREQ_OPERTN 
Invalidate Request Operation Code Error. Indicates that the 
Distributed Translation Interface Master (DTIM) has detected an 
illegal DTI-ATS invalidate request operation code. This is a level 
interrupt. It is set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_IREQ_OPERTN_INT_CLR=1) 

1 0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po Céiescription 

DTIM_INT_STATUS_ERR_IREQ_ TO 

Invalidate Request Timeout Error. Indicates that the Distributed 

Translation Interface Master (DTIM) has timed out one or more 

DTI-ATS invalidate requests. The Endpoint Translation Cache 

(ATC) has not returned one or more invalidate completions within 

an expected timeframe. The outstanding invalidate completion(s) 

are not expected to be received at this point in time. This is a 
0x0 level interrupt. It is set by hardware and cleared by software 

(DTIM_INT_CLR.ERR_IREQ_TO_INT_CLR=1) 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP_PCIE PL DTIM_INT EN OFF 
Address: Operational Base + offset (Ox03D0) 


| Bit |Attr|/Reset Value| Ci escription = — 
31:10|RO_|0x000000 


DTIM_INT_EN_ERR_TRESP_OAS_INT_EN 
Translation Response Output Address Size Mismatch Error 
Interrupt Enable. 
RW /0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
DTIM_INT_EN_ERR_TRESP_UID_INT_EN 
Translation Response Unexpected ID Error Interrupt Enable. 
Re ee Note: This register field is sticky. 
a After Reset: 0x0 


7:5 |RO |Oxo_ reserved 


DTIM_INT_EN_ERR_ICPL_UC_INT_EN 
Invalidate Completion Unexpected Completion Error Interrupt 
Enable. 
RW {0x0 
Note: This register field is sticky. 
a After Reset: 0x0 


3:2 [RO [oxo ——sireserved — —“‘“C;*C™S*™OCOCO*#*”OCOCO”*;*;*;C;C;C;C~«z 


DTIM_INT_EN_ERR_IREQ_OPERTN_INT_EN 

Invalidate Request Operation Code Error Interrupt Enable. 
1 ROK Note: This register field is sticky. 

Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po escription 
DTIM_INT_EN_ERR_IREQ_TO_INT_EN 
Invalidate Request Timeout Error Interrupt Enable. 
BN 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 


USP_PCIE PL DTIM_ INT CLR OFF 
Address: Operational Base + offset (0x03D4) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:10/RO_|0x000000 


DTIM_INT_CLR_ERR_TRESP_OAS_INT_CLR 
Translation Response Output Address Size Mismatch Error 
Interrupt Clear. A write to this register automatically clears the 
interrupt status bit, DTIM_INT_STATUS.ERR_TRESP_OAS. 

WO 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
DTIM_INT_CLR_ERR_TRESP_UID_INT_CLR 
Translation Response Unexpected ID Error Interrupt Clear. A write 
to this register automatically clears the interrupt status bit, 
DTIM_INT_STATUS.ERR_TRESP_UID. 

WO 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7:5 |RO |OxO [reserved 


DTIM_INT_CLR_ERR_ICPL_UC_INT_CLR 
Invalidate Completion Unexpected Completion Error Interrupt 
Clear. A write to this register automatically clears the interrupt 
status bit, DTIM_INT_STATUS.ERR_ICPL_UC. 

? WO" |0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


3:2 [RO [0x0 si reserved 


DTIM_INT_CLR_ERR_IREQ_ OPERTN_INT_CLR 
Invalidate Request Operation Code Error Interrupt Clear. A write 
to this register automatically clears the interrupt status bit, 
DTIM_INT_STATUS.ERR_IREQ_OPERTN. 

1 WO 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po Ciescription 
DTIM_INT_CLR_ERR_IREQ TO_INT_CLR 
Invalidate Request Timeout Error Interrupt Clear. A write to this 
register automatically clears the interrupt status bit, 
DTIM_INT_STATUS.ERR_IREQ_TO. 

WO 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE PL DTIM INT MSK OFF 
Address: Operational Base + offset (Ox03D8 


| Bit |Attr|/Reset Value| Ci eescription = 
31:10|RO_|0x000000 


DTIM_INT_MSK_ERR_TRESP_OAS_INT_MSK 
Translation Response Output Address Size Mismatch Error 
Interrupt Mask. 
RW /|0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
DTIM_INT_MSK_ERR_TRESP_UID_INT_MSK 
Translation Response Unexpected ID Error Interrupt Mask. 
RM 0x8 Note: This register field is sticky. 
Value After Reset: 0x0 


7:5 |RO |0xO si reserved 


DTIM_INT_MSK_ERR_ICPL_UC_INT_MSK 
Invalidate Completion Unexpected Completion Error Interrupt 
Mask. 
RW {0x0 
Note: This register field is sticky. 
ae After Reset: 0x0 
3:2 [RO [oxo [reserved 


DTIM_INT_MSK_ERR_IREQ_OPERTN_INT_MSK 
Invalidate Request Operation Code Error Interrupt Mask. 

; RW 0x0 Note: This register field is sticky. 
Value After Reset: 0x0 
DTIM_INT_MSK_ERR_IREQ_TO_INT_MSK 
Invalidate Request Timeout Error Interrupt Mask. 

ye ene Note: This register field is sticky. 

Value After Reset: 0x0 


USP_PCIE PL _DTIM MSI ADDR_UPR_ OFF 
Address: Operational Base + offset (Ox03DC) 
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| Bit |Attr| Reset Value, 


Pp t—i“‘O™OOéOScription 
DTIM_MSI_ADDR_UPR_MSI_ ADDR 
MSI Target Address [63:32]. 
BUs0. RW: /Ox0G000000 Note: This register field is sticky. 
Value After Reset: 0x0 


USP_PCIE PL _DTIM MSI ADDR _LWR_OFF 
Address: Operational Base + offset (0x03E0) 


| Bit |Attr|/ResetValue| Ci eescription 


DTIM_MSI_ADDR_LWR_MSI_ ADDR 
MSI Data. 
Bee RW Ex O000080 Note: This register field is sticky. 
Value After Reset: 0x0 
reserved —s—‘“CSs—sSsSSSSSY 


1:0 |RO |0x0 __—[reserved 


USP PCIE PL DTIM MSI DATA OFF 

Address: Operational Base + offset (Ox03E4 

| Bit |Attr[ResetValue| “ss —“‘;‘“;C™ Ci scription 
[31:1 [RO |0x00000000 [reserved  —(‘“‘“‘“‘“(‘(;S™W™CCSCSCSCSC‘idC 


DTIM_MSI_DATA_MSI_DATA 
MSI Data. 

Rees Note: This register field is sticky. 
Value After Reset: 0x0 


USP_PCIE PL _DTIM_ ERR _ LOGO OFF 
Address: Operational Base + offset (0x03E8) 


| Bit |Attr| Reset Value, 


Po Cieescription 
DTIM_ERR_LOGO_ERR_IREQ_OPCODE 
Invalidate Request Illegal Op Code. This field contains the DTI- 
ATS Invalidate Request "Operation" field and is set when an 
illegal invalidate request opcode is detected by the DTI Master. 
These bits are set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_IREQ_OPERTN_INT_CLR=1) 

31:24 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


23:21]RO_|Oxo_ reserved 
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| Bit |Attr| Reset Value, 


Po Céiescription 
DTIM_ERR_LOGO_ERR_IREQ_ TO_ITAG 
Invalidate Request Timeout ITAG. This field contains the itag 
associated with the first timed out DTI-ATS invalidate request. 
These bits are set by hardware and cleared by software 
(DTIM_INT_CLR.ERR_IREQ_TO_INT_CLR=1) 

20:16 0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DTIM_ERR_LOGO_ERR_IREQ_TO_SID_LWR 

Invalidate Request Timeout Target SID/BDF. This field contains 

the target Stream/Device ID associated with the first timed out 

DTI-ATS invalidate request. These bits are set by hardware and 

cleared by software (DTIM_INT_CLR.ERR_IREQ_TO_INT_CLR=1) 
15:0 0x0000 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP_PCIE PL _DTIM ERR _LOG1 OFF 
Address: Operational Base + offset (Ox03EC) 


| Bit |Attr|/ResetValue| Ci eescription 
31:21|RO_|0x000 


DTIM_ERR_LOG1i_ERR_ICPL_UC_ITAG 
Unexpected Invalidate Completion ITAG. This field contains the 
PCIe invalidate completion itag associated with the first 
unexpected completion. A completion is unexpected if a 
completion is received from the Endpoint with a corresponding 
outstanding PCIe invalidate request. These bits are set by 
hardware and cleared by software 

20:16 0x00 (DTIM_INT_CLR.ERR_ICPL_UC_INT_CLR=1) 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
DTIM_ERR_LOG1_ERR_ICPL_UC_REQ_ID 
Unexpected Invalidate Completion Requester ID. This field 
contains the PCle invalidate completion Requester ID associated 
with the first unexpected completion. A completion is unexpected 
if a completion is received from the Endpoint with a 
corresponding outstanding PCle invalidate request. These bits are 
set by hardware and cleared by software 

15:0 0x0000 (DTIM_INT_CLR.ERR_ICPL_UC_INT_CLR=1) 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE PL DTIM_ ERR _ LOG2 OFF 

Address: Operational Base + offset (0x03F0O) 

| Bit [Attr|ResetValue| ss ———C‘Ci Scriptom — 
[31:8 [RO _|0xo00000__—ifreserved 


DTIM_ERR_LOG2_ERR_TRESP_UR_TID 
Unexpected Translation Response ID. This field contains the DTI- 
ATS translation response translation ID associated with the first 
unexpeted translation response. A translation response is 
unexpected when a response is received without a corresponding 
outstanding translation request. These bits are set by hardware 
and cleared by software 

7:0 |RW |0x00 (DTIM_INT_CLR.ERR_TRESP_UID_INT_CLR=1) 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE PL DTIM DIAG OFF 
Address: Operational Base + offset (OxO3FC 


| Bit_|Attr| Reset Value 


DTIM_DIAG_SUP_PRI 
Indicates of DTI-ATS Page Request/Responses are supported by 
the SMMU. The field corresponds to the SUP_PRI field of the 
DTI_ATS_CONDIS_ACK message. 

31 0x0 Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


30:25]RO_|0x00_ reserved 
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| Bit |Attr| Reset Value, 


DTIM_DIAG_VERSION 
Acknowledged DTI-ATS Protocol Version. The field corresponds to 
the VERSION field of the DTI_LATS CONDIS_ ACK message. 


0000: DTI-ATSv1 
Value After Reset: 0x0 


Testable: writeAsRead 

Volatile: true 

DTIM_DIAG_OAS 

Maximum address size permitted for translated addresses. The 
field corresponds to the OAS field of the DTI_LATS_CONDIS_ACK 
message. 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


119:16|RO_|OxO_ [reserved 


DTIM_DIAG_TOK_TREQ_GNT 
This field indicates the number of pre-allocated tokens for 
translation requests that have been granted by the SMMU. The 
number of translation tokens granted is equal to the value of this 
field plus one. The field corresponds to the TOK_TRANS_GNT field 
of the DTI_ATS_CONDIS_ ACK message. 

0x00 
Value After Reset: 0x0 
Testable: writeAsRead 
a ——._1_—-——$ true 


7 |RO_|0xo_ si reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2060 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


DTIM_DIAG_IREQ_FLUSH_SID_LWR_Q_EMPTY 
Invalidation Request Flush SID Lower Queue Empty Flag. 


If set, this bit indicates that all outstanding invalidate requests 
associated with the flushed Endpoint function, 
DTIM_CTRL1.IREQ_FLUSH_SID_LWR, have been flushed from the 
invalidate request queue. The flag is set when the software 
initiated flush sequence completes. If subsequent in-flight 
invalidate requests are received post the flush sequence then this 
flag will be cleared. Further flushing of the invalidate request 
queue is required in this case. 


Note: It is expected the SMMU stops sending invalidate requests 
to the DTIM prior to triggering the flush sequence. At some point 
all in-flight invalidate requests associated with the Endpoint 
function will be flushed. 


Value After Reset: 0x1 
Testable: writeAsRead 


Volatile: true 

DTIM_DIAG_IREQ_ FLUSH_DONE 

Invalidate Request Flush Done. Invalidate Request Flush Done. If 
set this bit indicates that the software initiated invalidate request 
queue flush sequence has completed. The flag is initially cleared 
by hardware when the flush sequence is initially triggerred by a 
write to the DTIM_CTRL1 register. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 
DTIM_DIAG_IREQ_ORDRQ_EMPTY 


Invalidation Request Order Q Empty Flag. If set this bit indicates 
the DTI-ATS invalidate request queue is empty, that is, all 
invalidate requests have received a completion or invalidate 
request have not be sent to the DTIM or sent to the DTIM but 
discarded (broadcast DTI-ATS invalidate requests). 


Value After Reset: 0x1 
Testable: writeAsRead 


Volatile: true 


3:2 |RO 0x0 __—|reserved 
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| Bit |Attr| Reset Value | 
DTIM_DIAG_CONDIS_ STATE 
Connect/Disconnect FSM state. The field corresponds to the 
current state of the Connect/Disconnect FSM. The following 
encoding applies: Other value are reserved. 


Values: 


0x0 (DISCONNECTED): DISCONNECTED 
Oxi (REQ_CONNECT): REQ _CONNECT 

Ox2 (CONNECTED): CONNECTED 

0x3 (REQ_DISCONNECT): REQ. DISCONNED 
Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


USP PCIE PL PL APP BUS DEV NUM STATUS OFF 
Address: Operational Base + offset (0x0410) 


| Bit |Attr/ResetValue| Ci eescription 
31:9 [RO |0x000000 


RC_DSW_BUS_ NUM 
This field reflects the value of bus number driven on 
app_bus_num input signal by your application. 
Note: This register field is sticky. 
RW {0x0 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


RC_DSW_DEV_NUM 
This field reflects the value of device number driven on 
app_device_num input signal by your application. 


Note: This register field is sticky. 


Value After Reset: 0x0 
Testable: writeAsRead 


Volatile: true 


reserved 


USP_PCIE PL PCIPM_TRAFFIC CTRL OFF 
Address: Operational Base + offset (0x041C) 


| Bit |Attr|/Reset Value| Ci escription 
31:4 |RO_|0x0000000 
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| Bit |Attr| Reset Value, 


PCIPM_NEW_TLP_CLIENT2_BLOCKED 
This field indicates that all TLPs transmitted by Client 2 interface 
are blocked during non-D0O states. 


Note: This register field is sticky. 


Value After Reset: 0x0 

PCIPM_NEW_TLP_CLIENT1_BLOCKED 

This field indicates that all TLPs transmitted by Client 1 interface 
are blocked during non-D0O states. 


Note: This register field is sticky. 


Value After Reset: 0x0 

PCIPM_NEW_TLP_CLIENTO_BLOCKED 

This field indicates that all TLPs transmitted by Client O interface 
are blocked during non-D0O states. 


Note: This register field is sticky. 

Value After Reset: 0x0 

PCIPM_VDM_TRAFFIC_BLOCKED 

This field indicates that VDM Message TLPs are blocked during 
non-D0O states. 


Note: This register field is sticky. 


Value After Reset: Ox 


USP PCIE PL PL LTR LATENCY OFF 
Address: Rocce Wie Base + offset (0x0430) 


Reset Value SNOOP_LATENCY_REQUIRE 
No Snoop Latency Requirement. 


Note: The access attributes of this field are as follows: 
Wire: R 


Dbi: R/W 
Value After Reset: 0x0 


NO_SNOOP_LATENCY_SCALE 
No Snoop Latency Scale. 


Note: The access attributes of this field are as follows: 


Wire: R 
Dbi: R/W 
Value After Reset: 0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2063 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


WO SNOOP UTES VE etoe —________ SNOOP_LATENCY_VALUE 
No Snoop Latency Value. 

25:16/RW |0x000 Note: The access attributes of this field are as follows: 
Wire: R 
Dbi: R/W 
Value After Reset: 0x0 
SNOOP_LATENCY_REQUIRE 
Snoop Latency Requirement. 

rw loxo Note: The access attributes of this field are as follows: 

Wire: R 
Dbi: R/W 
2 After Reset: 0x0 


14:13|RO_|OxO si reserved 


SNOOP_LATENCY_SCALE 
Snoop Latency Scale. 

12:10/RW loxo Note: The access attributes of this field are as follows: 
Wire: R 
Dbi: R/W 
Value After Reset: 0x0 
SNOOP_LATENCY_VALUE 
Snoop Latency Value. 

rw |ox000 Note: The access attributes of this field are as follows: 

Wire: R 
Dbi: R/W 
Value After Reset: 0x0 


USP _ PCIE PL AUX CLK FREQ OFF 
Address: Operational Base + offset (0x0440) 
| Bit [Attr|ResetValue| CC‘ Scription =— 
[31:10|RO_|0xo00000__—ifreserved 
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| Bit |Attr|ResetValue| ss Ci@eescription 


AUX_CLK_FREQ 
The aux_clk frequency in MHz. This value is used to provide a 1 
us reference for counting time during low-power states with 
aux_clk when the PHY has removed the pipe_clk. Frequencies 
lower than 1 MHz are possible but with a loss of accuracy in the 
time counted. If the actual frequency (f) of aux_clk does not 
exactly match the programmed frequency (f_prog), then there is 
an error in the time counted by the controller that can be 

RW |/0x018 expressed in percentage as: err% = (f_prog/f-1)*100. For 
example if f=2.5 MHz and f_prog=3 MHz, then err% =(3/2.5- 
1)*100 =20%, meaning that the time counted by the controller 
on aux_clk will be 20% greater than the time in us programmed 
in the corresponding time register (for example T_POWER_ON). 
Note: This register field is sticky. 
Value After Reset: 0x18 


USP PCIE PL Li SUBSTATES OFF 

Address: Operational Base + offset (0x0444) 

| Bit [Attr|ResetValue|  —— ———C‘Ci Scriptom 
[31:9 [RO _|Oxo00000__—ifreserved 


L1SUB_LOW_POWER_CLOCK_SWITCH_MODE 
If the bit is set to 1'b1 the controller will delay the switching of 
aux_clk to the slow platform clock until it detects that the link 
partner has de-asserted CLKREQ#. 
Note: This register field is sticky. 

RYE Ox0 Values: 
0x0 (CLEAR): The reference clock may be gated off when 
CLKREQ# is de-asserted. 
Oxi (SET): The reference clock shall be kept running regardless 
of the CLKREQ# setting. 
Value After Reset: 0x0 


L1SUB_T_PCLKACK 
Max delay (in 1us units) between a MAC request to remove the 
clock on mac_phy_pclkreq_n and a PHY response on 
phy_mac_pclkack_n. If the PHY does not respond within this time 
the request is aborted. Range is 1..4 

7:6 |RW JOx3 Note: This register field is sticky. 
Values: 
0x0 (MIN_VAL): Min value 
0x3 (MAX_VAL): Max value 
Value After Reset: 0x3 
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| Bit |Attr|ResetValue| Ci eescription 


L1SUB_T_L1i_2 
Duration (in lus units) of L1.2. Range is 1..16. 
Note: This register field is sticky. 
5:2. |RW |0x4 
Values: 
0x0 (MIN_VAL): Min value 
Oxf (MAX_VAL): Max value 
Value After Reset: 0x4 


L1SUB_T_POWER_OFF 
Duration (in lus units) of L1.2.Entry. Range is 1..4. 
Note: This register field is sticky. 
1:0 |RW |0x2 Wales: 
0x0 (MIN_VAL): Min value 
0x3 (MAX_VAL): Max value 
Value After Reset: 0x2 


USP PCIE PL POWERDOWN CTRL STATUS OFF 

Address: Operational Base + offset (0x0448) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:12[RO_|0xo0000_—sireserved 


POWERDOWN_PHY_POWERDOWN 

This field represents the Powerdown value that has been 

acknowledged by the PHY. It is updated with the value of 

Powerdown driven by the controller, when the PHY has returned 

the Phystatus acknowledgment for the Powerdown transition. 
11:8 |RW |0x0 

Value After Reset: 0x2 

Testable: writeAsRead 

Volatile: true 


POWERDOWN_MAC_POWERDOWN 
This field represents the Powerdown value driven by the 
controller to the PHY. 
7:4 |RW JOx2 Value After Reset: 0x2 
Testable: writeAsRead 
Volatile: true 


3:2 |RO [oxo [reserved 
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| Bit |Attr| Reset Value, 


Pp oC‘éi scription 
POWERDOWN_VMAIN_ACK 
Set this bit to 1 if you do not want to perform the handshake with 
the power-switch after PERST# assertion. By default the 
controller will perform the handshake with the power-switch if L1 
power gating is enabled 

1 rw loxo Note: This register field is sticky. 
Values: 
0x0 (CLEAR): Clear 
Oxi (SET): If you do not want to perform the handshake with the 
power-switch after PERST# assertion. 
Value After Reset: 0x0 


POWERDOWN_FORCE 
This field is a one shot field. This field could be used for debug 
purposes in event that the P2 Powerdown transition does not 
complete. It will allow the controller to proceed with the transition 
to the P1 Powerdown state. This field always reads back as 1'bO. 
Values: 

WO |0x0 0x0 (CLEAR): Clear 
Oxi (SET): Writing a value of 1 to this field causes the controller 
to complete the P2 Powerdown handshake regardless of whether 
the PHY has returned Phystatus. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE PL PIPE RELATED OFF 
Address: Operational Base + offset (0x0490 

| Bit [Attr|ResetValue| ss ——“‘“‘W:CéS ecription —— 
[31:9 [RO |Ox000000__—ifreserved es —s—“‘“‘(‘“(“(“(##“‘#N‘NNNNNNNNNNNNCLL 


PIPE_GARBAGE_DATA_MODE 
PIPE Garbage Data Mode. 
RxValid is deasserted 
a valid RxStartBlock is received at 128b/130b encoding 
a valid COM symbol is received at 8b/10b encoding 
Note: This register field is sticky. 

RW {0x0 Values: 
0x0 (COMPLIANT_MODE): PIPE Spec compliant mode: The MAC 
discards any symbols received after the electrical idle ordered-set 
until RxValid is deasserted. 
0x1 (PHY_SUP_MODE): Special PHY Support mode: The MAC 
discards any symbols received after the electrical idle ordered-set 
until when any of the following three conditions are true: 
Value After Reset: 0x0 


7:0 |RO_ |0x0O reserved 
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11.4.4.33 USP_TYPEO_HDR_DBI2 Registers Summary 


i ee ee 
Value 

BEARD MASK Reg |%0010_ |W [oxtFFFFFFF [BARO Mask Register 

BD EARL MASK Rec (0014 |W [oxFrFFFFEE [BAR Mask Register 

Bisa faa aee ome |v [beers fez newcreome 


USP_ PCIE TYPEQ HDR D ; 
BI2 BAR3 MASK REG 0x001C Ww. |OxFFFFFFFE BAR3 Mask Register 
USP PCIE TYPEO HDR D , 
BI2_BAR4 MASK REG 0x0020 Ww |OxFEFFFFFF BAR4 Mask a 
USP PCIE TYPEQ HDR D 

BI2 BARS MASK REG 0x0024 vers BAR5 Mask BARS Mask Register 


USP PCIE TYPEO HDR D 
BI2_ EXP ROM BAR MAS |0x0030 Oxooo1FFFF |EXPansion ROM BAR Mask 
K REG Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.34 USP_TYPEO_HDR_DBI2 Detail Registers Description 
USP PCIE TYPEO HDR DBI2 BARO MASK_ REG 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value, 


PC escription sd 
PCI_TYPEO_BARO_MASK 
BARO Mask. 
Note: The access attributes of this field are as follows: 
Wire: No access 
31:1 |WO |Ox7fffffff Dbi: No access 
Dbi2: W (sticky) 
Note: This register field is sticky. 
Value After Reset: Ox7fffffff 
Testable: untestable 


PCI_TYPEO_BARO_ ENABLED 
BARO Mask Enabled. 

wo |oxd Note: This register field is sticky. 
Value After Reset: Ox1 
Testable: untestable 


USP PCIE TYPEO HDR DBI2 BAR1 MASK _ REG 
Address: Operational Base + offset (0x0014) 
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| Bit |Attr| Reset Value, 


Pp t—i“‘(‘CONUScription 
PCI_TYPEO_BAR1_ MASK 
BAR1 Mask. 
Note: The access attributes of this field are as follows: 
Wire: No access 
31:1 |WO |Ox7fffffff Dbi: No access 
Dbi2: W (sticky) 
Note: This register field is sticky. 
Value After Reset: Ox7fffffff 
Testable: untestable 


PCI_TYPEO_BAR1_ENABLED 
BAR1 Mask Enabled. 

wo lox Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: untestable 


USP PCIE TYPEO HDR DBI2 BAR2 MASK REG 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value 


PCI_TYPEO_BAR2_ MASK 
BAR2 Mask. 
Note: The access attributes of this field are as follows: 
Wire: No access 
31:1 |WO |Ox7fffffff Dbi: No access 
Dbi2: W (sticky) 
Note: This register field is sticky. 
Value After Reset: Ox7fffffff 
Testable: untestable 


PCI_TYPEO_BAR2_ ENABLED 
BAR2 Mask Enabled. 

wo lox Note: This register field is sticky. 
Value After Reset: Ox1 
Testable: untestable 


USP PCIE TYPEO HDR DBI2 BAR3 MASK REG 
Address: Operational Base + offset (0x001C) 
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| Bit |Attr| Reset Value, 


Pp t—i“‘COOéOScription 
PCI_TYPEO_BAR3._ MASK 
BAR3 Mask. 
Note: The access attributes of this field are as follows: 
Wire: No access 
31:1 |WO |Ox7fffffff Dbi: No access 
Dbi2: W (sticky) 
Note: This register field is sticky. 
Value After Reset: Ox7fffffff 
Testable: untestable 


PCI_TYPEO_BAR3_ ENABLED 
BAR3 Mask Enabled. 

wo lox Note: This register field is sticky. 
Value After Reset: Oxi 
Testable: untestable 


USP _ PCIE TYPEO HDR DBI2 BAR4 MASK REG 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value 


PCI_TYPEO_BAR4_ MASK 
BAR4 Mask. 
Note: The access attributes of this field are as follows: 
Wire: No access 
31:1 |WO |Ox7fffffff Dbi: No access 
Dbi2: W (sticky) 
Note: This register field is sticky. 
Value After Reset: Ox7fffffff 
Testable: untestable 


PCI_TYPEO_BAR4 ENABLED 
BAR4 Mask Enabled. 

wo lox Note: This register field is sticky. 
Value After Reset: Ox1 
Testable: untestable 


USP PCIE TYPEO HDR DBI2 BAR5 MASK REG 
Address: Operational Base + offset (0x0024) 
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| Bit |Attr| Reset Value, 


Pp tC—i“‘CO;OCOéOScription 
PCI_TYPEO_BAR5 MASK 
BARS5 Mask. 
Note: The access attributes of this field are as follows: 
Wire: No access 
31:1 |WO |Ox7fffffff Dbi: No access 
Dbi2: W (sticky) 
Note: This register field is sticky. 
Value After Reset: Ox7fffffff 
Testable: untestable 


PCI_TYPEO_BARS5_ ENABLED 
BARS Mask Enabled. 

wo lox Note: This register field is sticky. 
Value After Reset: Ox1 
Testable: untestable 


USP PCIE TYPEO HDR DBI2 EXP ROM BAR MASK _ REG 
Address: Operational Base + offset (0x0030) 


| Bit |Attr| Reset Value 


ROM_MASK 
Expansion ROM Mask. 
Note: The access attributes of this field are as follows: 
Wire: No access 
31:1 |WO |OxOOOOffff Dbi: No access 
Dbi2: if ROM_BAR_ENABLED && ROM_MASK_WRITABLE then W 
Note: This register field is sticky. 
Value After Reset: Oxffff 
Testable: untestable 


ROM_BAR_ENABLED 
Expansion ROM Bar Mask Register Enabled. 
Note: The access attributes of this field are as follows: 
Wire: No access 
wo |Oxi Dbi: No access 
Dbi2: if ROM_MASK_WRITABLE then W 
Note: This register field is sticky. 
Value After Reset: 0x1 
Testable: untestable 
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11.4.4.35 USP_PCIE_MSIX_CAP_DBI2 Registers Summary _ 


Reset 
So 
USP PCIE MSIX CAP DB 
12_ PCI MSIX CAP ID NE |0x0000 0x007F0000 icine cela es Next Pointer, 
XT_CTRL_REG : 


USP_PCIE _MSIX CAP DB 

I2_MSIX TABLE OFFSET_|0x0004 Gyoo00d0On I lee Ceseanc Erk 
REG Register 

USP PCIE MSIX_CAP_DB 

I2_MSIX_PBA OFFSET R |0x0008 excooppsno |r fo Onset ane PIR 
EG Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.36 USP_PCIE_MSIX_CAP_DBI2 Detail Registers Description 
USP_ PCIE MSIX CAP DBI2 PCI MSIX CAP ID NEXT CTRL REG 
Address: Operational Base + offset (0x0000) 
| Bit_[Attr| Reset Value | 
31:27|RO [0x00 reserved 


PCI_MSIX_TABLE_SIZE 
MSI-X Table Size in the shadow register. 
Note: The access attributes of this field are as follows: 
Wire: No access 
Dbi: No access 
26:16/RW |0x07f Dbi2: if (DBILRO_WR_EN == 1) then R/W else R 
Note: This register field is sticky. 
Value After Reset: Ox7f 
Testable: untestable 
Volatile: true 


15:0 |RO_|0x0000 


USP PCIE MSIX CAP DBI2 MSIX TABLE OFFSET REG 
Address: Operational Base + offset (0x0004) 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CO™OOUOScription 
PCI_MSIX_TABLE_OFFSET 
MSI-X Table Offset. Used as an offset from the address contained 
by one of the Function's Base Address Registers to point to the 
base of the MSI-X Table. The lower 3 Table BIR bits are masked 
off (set to zero) by software to form a 32-bit QWORD-aligned 
offset. 
Note: The access attributes of this field are as follows: 
Wire: No access 

31:3 |RW |0x00000000 Dbis .Nocaecess 
Dbi2: if (DBILRO_WR_EN == 1 && MSIX_CAP_ENABLE=1 ) then 
R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: untestable 
Volatile: true 


PCI_MSIX_BIR 

MSI-X Table BAR Indicator Register Field. This field indicates 

which one of a Function's Base Address Registers , located 

beginning at 10h in Configuration Space, or entry in the 

Enhanced Allocation capability with a matching BEI , is used to 

map the Function's MSI-X Table into Memory Space. All encodings 

other than the defined encodings are reserved. For a 64-bit Base 

Address Register , the Table BIR indicates the lower DWORD. For 

Functions with Type 1 Configuration Space headers, BIR values 2 

through 5 are also Reserved. 

Note: The access attributes of this field are as follows: 

Wire: No access 

Dbi: No access 

Dbi2: if (DBILRO_WR_EN == 1 && MSIX_CAP_ENABLE=1 ) then 
2:0 RW {0x0 R/W else R 

Note: This register field is sticky. 

Values: 

0x0 (BAR_10): Base Address Register 10h 

0x1 (BAR_14): Base Address Register 14h 

Ox2 (BAR_18): Base Address Register 18h 

0x3 (BAR_1C): Base Address Register 1Ch 

0x4 (BAR_20): Base Address Register 20h 

0x5 (BAR_24): Base Address Register 24h 

Value After Reset: 0x0 

Testable: untestable 

Volatile: true 


USP_PCIE MSIX CAP _DBI2_MSIX PBA OFFSET REG 
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Address: Operational Base + offset (0x0008 


| Bit_|Attr| Reset Value 


PCI_MSIX_PBA_OFFSET 
MSI-X PBA Offset. Used as an offset from the address contained 
by one of the Function's Base Address Registers to point to the 
base of the MSI-X PBA. The lower 3 PBA BIR bits are masked off 
(set to zero) by software to form a 32-bit QWORD-aligned offset. 
Note: The access attributes of this field are as follows: 
Wire: No access 

31:3 |RW |0x00000100 |Dbi: No access 
Dbi2: if (DBILRO_WR_EN == 1 && MSIX_CAP_ENABLE=1 ) then 
R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x100 
Testable: untestable 
Volatile: true 


PCI_MSIX_PBA_BIR 
MSI-X PBA BIR. This field indicates which one of a Function's 
Base Address Registers , located beginning at 10h in 
Configuration Space, or entry in the Enhanced Allocation 
capability with a matching BEI, is used to map the Function's 
MSI-X PBA into Memory Space. The PBA BIR value definitions are 
identical to those for the Table BIR . 
Note: The access attributes of this field are as follows: 

2:0 |RW {0x0 Wire: No access 
Dbi: No access 
Dbi2: if (DBILRO_WR_EN == 1 && MSIX_CAP_ENABLE=1 ) then 
R/W else R 
Note: This register field is sticky. 
Value After Reset: 0x0 
Testable: untestable 
Volatile: true 


11.4.4.37 USP_PCIE_IATU Registers Summary 


Reset 
ie ene ee ee 
USP PCIE IATU REGION 
eae ocaae rea 1 OFF OUTBOUND |0x0000 1 |oxcooecee Paine. 1 Register 


Dep ECIE TMU REGION 
CTRL 2_OFF OUTBOUND |0x0004 1 foxooooooo ee Sane er edisish 
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Reset Ly a 
| _Name | Offset size) figite | Description = 
USP PCIE IATU LWR BA 
SE ADDR OFF OUTBOUN |0x0008 |w_ |oxoo000000 |'ATU Lower Base Address Register 
ic ko (for i = 0; i <= 15) 
USP PCIE IATU UPPER B 
ASE_ADDR OFF _OUTBOU |0xo00c |w_ |oxoo000000 |/ATU Upper Base Address Register 
NET 4 3 ee (for i = 0; i <= 15) 
USP PCIE IATU LIMIT A iATU Limit Address Registe (for i = 
DDR_OFF OUTBOUND i |0%9010 w_ |oxooooFFro 0; i <= 15) 
USP PCIE IATU LWR TA 
iATU Lower Target Address 
RGET_ADDR_OFF_OUTBO 0x0014 1 |oxocecee peitecter t= 6 = 1 
USP PCIE IATU UPPER T | 
ARGET ADDR _OFF_OUTB |0x0018 |w_ |oxoo000000 |'ATU Upper Target Address 
: Register (for i = 0; i <= 15) 
OUND i 
USP PCIE IATU UPPR LI = 
MIT ADDR OFF OUTBOU |0x0020 |w_ |oxooooo000 [ATU Upper Limit Address Register 
Mga? ce (for i = 0; i <= 15) 
USP PCIE IATU REGION iATU Region Control 1 Register 
CTRL_1 OFF INBOUND i |°%0*0° w_|oxo0000000 fori = 0;i<=15 
USP PCIE IATU REGION iATU Region Control 2 Register 
CTRL_2_OFF_INBOUND i |°%0104 w_|oxo0000000 (for i = 0; i <= 15) 
USP PCIE IATU LWR BA | 
SE ADDR OFF INBOUND |ox0108 |w_ |oxoo000000 |'ATU Lower Base Address Register 
(for i = 0; i <= 15) 
USP PCIE IATU UPPER B 
ASE_ADDR OFF _INBOUN |0x010c |w_ |oxoo000000 ||A1U Upper Base Address Register 
Dj (for i = 0; i <= 15) 
USP PCIE IATU LIMIT A iATU Limit Address Register (for i 
DDR_OFF INBOUND i |2*0210 Ww |oxoooorFFo 
iATU Lower Target Address 
0x0114 jfoxooooooe ret aan enier 
iATU Upper Target Address 
: OxOn ts j-foxooooooo Register (for i = 0; i <= 15) 
USP PCIE IATU UPPR LI i | 
0x0120 w_ |ox00000000 epee Limit Address Register 
(for i = 0; i <= 15) 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

11.4.4.38 USP_PCIE_IATU Detail Registers Description 

USP _ PCIE IATU REGION CTRL 1 OFF OUTBOUND i 

Address: Operational Base + offset (0x0000) 


| Bit [Attr| Reset Value Description 
31:23|RO |0x000 reserved 
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| Bit |Attr|ResetValue| Ci eecription 


CTRL_1_FUNC_NUM 

Function Number. 

When the address of an outbound TLP is matched to this region 

and the FUNC_BYPASS field in the "iATU Region Control 2 

Register" is '0', then the function number used in generating the 

function part of the requester ID (RID) field of the TLP is taken 

from this 5-bit register. The value in this register must be 0x0 
22:20|RW |0x0 unless multifunction operation in the controller is enabled 

(CX_NFUNC > 1). 

When you are using the AXI Bridge, then this field is swapped 

before AXI decomposition occurs so that the correct 

"Max_Read_Request_Size" and "Max_Payload_Size" values are 

used. 

Note: This register field is sticky. 

—— a ———_$_—<— After Reset: 0x0 


S16 |ROG|Ox0'— — ——- _ |resetived\ = 


AT 

AT. When the address of an outbound TLP is matched to this 

region, then the AT field of the TLP is changed to the value in this 

register. Only valid when the ATS_ENABLE configuration 
17:16/RW |0x0 parameter is '1'. 

Note: This register field is sticky. 

a —=—$$$$$<$$<_ After Reset: 0x0 


15:14/RO_|Oxo reserved 


INCREASE_REGION_SIZE 
Increase the maximum ATU Region size. When set, the maximum 
ATU Region size is determined by CX_ATU_MAX_REGION_ SIZE. 
When clear, the maximum ATU Region size is 4 GB (default). 
Note: This register field is sticky. 

13 RW {0x0 
Values: 
Oxi (ENABLE): Maximum ATU Region size is determined by 
CX_ATU_MAX_REGION_SIZE 
0x0 (DISABLE): Maximum ATU Region size is 4 GB (default) 
Value After Reset: 0x0 


12:11[RO_ [Oxo si [reserved 
ATIR 
When the address of an outbound TLP is matched to this region, 
then the ATTR field of the TLP is changed to the value in this 
register. 

10:9 |RW |0x0 
Note: This register field is sticky. 
Value After Reset: 0x0 
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bit. |attr! Reset Value/______Deseription 


Ue is a reserved field. Do not use. 

yee Note: This register field is sticky. 
Value After Reset: 0x0 
rE 
When the address of an outbound TLP is matched to this region, 
then the TC field of the TLP is changed to the value in this 
register. 

7:5 |RW JOx0 

Note: This register field is sticky. 
Value After Reset: 0x0 


TYPE 
When the address of an outbound TLP is matched to this region, 
then the TYPE field of the TLP is changed to the value in this 
register. 

4:0 |RW |0x00 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP PCIE IATU REGION CTRL 2 OFF OUTBOUND i 
Address: Operational Base + offset (0x0004 


| Bit_|Attr| Reset Value 


REGION_EN 
Region Enable. This bit must be set to '1' for address translation 
to take place. 
RW /|0x0 
Note: This register field is sticky. 
a After Reset: 0x0 


30 |RO_|oxo reserved 


INVERT_MODE 
Invert Mode. When set the address matching region is inverted. 
Therefore, an address match occurs when the untranslated 
address is in the region outside the defined range (Base Address 
to Limit Address). 

29 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci ecription 


CFG_SHIFT_MODE 
CFG Shift Mode. 
The iATU uses bits [27:12] of the untranslated address (on the 
XALIO/1/2 interface or AXI slave interface address) to form the 
BDF number of the outgoing CFG TLP. 
This supports the Enhanced Configuration Address Mapping 

28 RW {0x0 (ECAM) mechanism (Section 7.2.2 of the PCI Express Base 3.1 
Specification, revision 1.0) by allowing all outgoing I/O and MEM 
TLPs (that have been translated to CFG) to be mapped from 
memory space into any 256 MB region of the PCIe configuration 
space. 
Note: This register field is sticky. 
Value After Reset: 0x0 
DMA_BYPASS 
DMA Bypass Mode. Allows request TLPs which are initiated by the 
DMA controller to pass through the iATU untranslated. 
Note: This field is reserved for the SW product. You must set it to 
‘o'" 

ne Note: This register field is sticky. 

Values: 
Ox1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
See After Reset: 0x0 


26:24|RO_|Ox0_ si reserved 


HEADER_SUBSTITUTE_EN 
Header Substitute Enable. 
When enabled and region address is matched, the iATU fully 
substitutes bytes 8-11 (for 3 DWORD header) or bytes 12-15 (for 
4 DWORD header) of the outbound TLP header with the contents 
of the LWR_TARGET_RW field in 
IATU_LWR_TARGET_ADDR_OFF_OUTBOUND_i. Encodings are as 
above. 

23 rw loxo Note: This register field is sticky. 
Values: 
Ox1 (FILL_BYTES): LWR_TARGET_RW in the 
iATU_LWR_TARGET_ADDR_OFF_OUTBOUND_i register is used to 
fill bytes 8-to-11 (for 3 DWORD header) or bytes 12-to-15 (for 4 
DWORD header) of the translated TLP header. 
0x0 (FORM_ADDR): LWR_TARGET_RW in the 
iATU_LWR_TARGET_ADDR_OFF_OUTBOUND_i register forms the 
new address of the translated region. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘C*éDeSecription 
INHIBIT_PAYLOAD 
Inhibit TLP Payload Data for TLP's in Matched Region; assign iATU 
region to be TLP without data. When enabled and region address 
is matched, the iATU marks all TLPs as having no payload data by 
forcing the TLP header Fmt[1] bit =0, regardless of the 
application inputs such as slv_wstrb. Encoding are define as 
above. 

22 RW {0x0 Note: This register field is sticky. 
Values: 
Oxi (NO_SUPPORT_FOR_DATA_TLP): Fmt[1] =0 so that only TLP 
type without data is sent. For example, a Msg instead of MsgD 
will be sent. 
0x0 (SUPPORT_DATA_TLP): Fmt[1] =0/1 so that TLPs with or 
without data can be sent. 
Value After Reset: 0x0 


21 |RO_|Oxo_ reserved 


SNP 
TLP Header Fields Translation Bypass. In this mode header fields 
of the translated TLP is taken from your application transmit 
interface or, if AMBA is configured, from the AMBA sideband bus 
(slv_awmisc_info) and not from the corresponding fields of the 
IATU_REGION_CTRL_1_OFF_OUTBOUND_i or 
IATU_REGION_CTRL_2_OFF_OUTBOUND_i registers. The header 
fields are 

20 RW {0x0 Tc 
PH 
TH 
ST 
AT 
Attr (IDO, RO and NS). 
Note: This register field is sticky. 
Value After Reset: 0x0 
FUNC_BYPASS 
Function Number Translation Bypass. In this mode, the function 
number of the translated TLP is taken from your application 
transmit interface and not from the CTRL_1_FUNC_NUM field of 
the "iATU Region Control 1 Register" or the VF_NUMBER field of 
the "iATU Control 3 Register." 

19 RW" 0x0 Note: This register field is sticky. 
Values: 
Ox1 (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 
reserved 


18:17/RO_|0x0_ [reserved 
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| Bit |Attr| Reset Value, 


Po C—C—“‘“‘CC*é@DeSecription 

TAG_SUBSTITUTE_EN 

TAG Substitute Enable. When enabled and region address is 

matched, the iATU substitutes the TAG field of the outbound TLP 

header with the contents of the TAG field in this register. The 

expected usage scenario is translation from AXI MWr to Vendor 

Defined Msg/MsgD. 

Note (CX_TPH_ENABLE=1): TAG substitution for MWr will not 

occur because this field (byte 6) in the TLP header is the ST field. 
16 RW {0x0 ST substitution can still take place using the MSG_CODE field in 

IATU_REGION_CTRL_2_OFF_OUTBOUND_i. 

Note: This register field is sticky. 

Values: 

Oxi (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 


TAG 

TAG. 

The substituted TAG field (byte 6) in the outgoing TLP header 
15:8 |RW {0x00 when TAG_SUBSTITUTE_EN is set. 

Note: This register field is sticky. 

Value After Reset: 0x0 


MSG_CODE 
MSG TLPs (Message Code). When the address of an outbound TLP 
is matched to this region, and the translated TLP TYPE field is 
Msg or MsgD; then the message field of the TLP is changed to the 
value in this register. 
Memory TLPs: (ST: Steering Tag). When the ST field of an 

7:0 |RW {0x00 outbound TLP is matched to this region, and the translated TLP 
TYPE field targets memory space; then the ST field of the TLP is 
changed to the value in this register. Only Valid when the 
CX_TPH_ENABLE configuration parameter is 1. 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP_PCIE IATU LWR_ BASE ADDR OFF OUTBOUND i 
Address: Operational Base + offset (0x0008) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


LWR_BASE_RW 
Forms bits [31:n] of the start address of the address region to be 
translated. 
31:16}RW |0x0000 n is log2(CX_ATU_MIN_REGION_ SIZE) 
Note: This register field is sticky. 
Value After Reset: 0x0 


LWR_BASE_HW 
Forms bits [n-1:0] of the start address of the address region to 
be translated. The start address must be aligned to a 
CX_ATU_MIN_REGION_SIZE kB boundary, so these bits are 

15:0 0x0000 always O. A write to this location is ignored by the PCIe controller. 
n is log2(CX_ATU_MIN_REGION_ SIZE) 
Value After Reset: 0x0 


USP_PCIE IATU UPPER BASE ADDR OFF OUTBOUND i 
Address: Operational Base + offset (Ox000C) 


| Bit _|Attr| Reset Value 


UPPER_BASE_RW 

Forms bits [63:32] of the start (and end) address of the address 

region to be translated. In systems with a 32-bit address space, 

this register is not used and therefore writing to this register has 
31:0 J|RW |Ox00000000 Jno effect. 

Note: This register field is sticky. 

Value After Reset: 0x0 


USP PCIE IATU LIMIT ADDR OFF OUTBOUND i 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value 


LIMIT_ADDR_RW 
Forms upper bits of the end address of the address region to be 
translated. 
31:16 0x0000 
Note: This register field is sticky. 
Value After Reset: 0x0 


LIMIT_ADDR_HW 
Forms lower bits of the end address of the address region to be 
translated. The end address must be aligned to a 
CX_ATU_MIN_REGION_SIZE kB boundary, so these bits are 
: always all ones. A write to this location is ignored by the PCIe 

15:4 Oxfff controller. 
Note: This register field is sticky. 
Value After Reset: Oxfff 
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| Bit |Attr|ResetValue| Ci@eescription 


CBUF_INCR 
Circular Buffer. 

3:0 Oxo Note: This register field is sticky. 
Value After Reset: Oxf 


USP_PCIE IATU_ LWR_ TARGET ADDR OFF OUTBOUND i 
Address: Operational Base + offset (0x0014) 


| Bit |Attr|/ResetValue| Ci eescription 


LWR_TARGET_RW_OUTBOUND 
When HEADER_SUBSTITUTE_EN in 
IATU_REGION_CTRL_2_OFF_OUTBOUND_ is '0' (normal 
operation): 
LWR_TARGET_RW[31:n] forms MSB's of the Lower Target part of 
the new address of the translated region; 
LWR_TARGET_RW/[n-1:0] are not used. (The start address must 
be aligned to a CXK_ATU_MIN_REGION_SIZE kB boundary, so the 
lower bits of the start address of the new address of the 
translated region (bits n-1:0) are always '0'). 

31:0 IRW |0x00000000 |n is log2(CX_ATU_MIN_REGION_SIZE). 
When HEADER_SUBSTITUTE_EN in 
IATU_REGION_CTRL_2_OFF_OUTBOUND_i is ''1’: 
LWR_TARGET_RW[31:0] forms bytes 8-11 (for 3 dword header) 
or bytes 12-15 (for 4 dword header) of the outbound TLP header. 
Usage scenarios include the transmission of Vendor Defined 
Messages where the controller determines the content of bytes 
12 to 15 of the TLP header. 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP _ PCIE IATU UPPER TARGET ADDR OFF OUTBOUND i 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value 


UPPER_TARGET_RW 
Forms bits [63:32] of the start address (Upper Target part) of the 
new address of the translated region. 
31:0 |RW |0x00000000 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP_PCIE IATU UPPR_ LIMIT ADDR OFF OUTBOUND i 
Address: Operational Base + offset (0x0020) 
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| Bit |Attr| Reset Value, 


| t—“‘O™COOCOCOC#C#(#wWescription——“(‘CC‘*z 
UPPR_LIMIT_ADDR_HW 
Forms MSB's of the Upper Limit part of the region "end address" 
to be translated. Only applies to 64-bit systems and when the 
INCREASE_REGION_ SIZE field in 

31:1 0x00000000 |iaty REGION_CTRL_1_OFF_OUTBOUND jis '1'. These bits are 
always '0'. 
Value After Reset: 0x0 


UPPR_LIMIT_ADDR_RW 
Forms the LSB's of the Upper Limit part of the region "end 
address" to be translated. Only applies to 64-bit systems and 
when the INCREASE_REGION_SIZE field in 

RW |0x0 IATU_REGION_CTRL_1_OFF_OUTBOUND_i is '1' 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP PCIE IATU REGION CTRL 1 OFF INBOUND i 
Address: Operational Base + offset (0x0100 


Bit {Attr| Reset Value|_______Description 
31:23|RO_|0x000_ [reserved 


CTRL_1_FUNC_NUM 

Function Number. 

MEM-I/O: When the Address and BAR matching logic in the 

controller indicate that a MEM-I/O transaction matches a BAR in 

the function corresponding to this value, then address translation 

proceeds. This check is only performed if the "Function Number 
22:20IRW |0x0 Match Enable" bit of the "iATU Region Control 2 Register" is set. 

CFGO/CFG1: When the destination function number as specified 

in the routing ID of the TLP header matches the function, then 

address translation proceeds. This check is only performed if the 

"Function Number Match Enable" bit of the "iATU Region Control 2 

Register" is set. 

Note: This register field is sticky. 

= Ss After Reset: 0x0 


119:18]/RO_|OxO_ [reserved 


AT 

When the TYPE field of an inbound TLP is matched to this value, 

then address translation proceeds (when all other enabled field- 

matches are successful). This check is only performed if the "AT 

: Match Enable" bit of the "iATU Region Control 2 Register" is set. 

17:16/RW |0x0 Only valid when the ATS_ENABLE configuration parameter is '1'. 

Note: This register field is sticky. 

Value After Reset: 0x0 


15:14]RO_ |ox0___—_—reserved 
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| Bit |Attr| Reset Value, 


Po Ceescription 
INCREASE_REGION_SIZE 
Increase the maximum ATU Region size. When set, the maximum 
ATU Region size is determined by CX_ATU_MAX_REGION_ SIZE. 
When clear, the maximum ATU Region size is 4 GB (default). 
Note: This register field is sticky. 

3 RW {0x0 
Values: 
Oxi (ENABLE): Maximum ATU Region size is determined by 
CX_ATU_MAX_REGION_SIZE 
0x0 (DISABLE): Maximum ATU Region size is 4 GB (default) 
Value After Reset: 0x0 


12:11]RO_|0x0_ [reserved 


reserved 

ATIR 

When the ATTR field of an inbound TLP is matched to this value, 

then address translation proceeds (when all other enabled field- 

matches are successful). This check is only performed if the 

"ATTR Match Enable" bit of the "iATU Region Control 2 Register" is 
10:9 |RW |Ox0 set. 

Note: This register field is sticky. 

Value After Reset: 0x0 


TD 
When the TD field of an inbound TLP is matched to this value, 
then address translation proceeds (when all other enabled field- 
matches are successful). This check is only performed if the "TD 
RW {0x0 Match Enable" bit of the "iATU Region Control 2 Register" is set. 

Note: This register field is sticky. 
Value After Reset: 0x0 
TC 
When the TC field of an inbound TLP is matched to this value, 
then address translation proceeds (when all other enabled field- 
matches are successful). This check is only performed if the "TC 

7:5. IRW /0xO Match Enable" bit of the "iATU Region Control 2 Register" is set. 
Note: This register field is sticky. 
Value After Reset: 0x0 
TYPE 
When the TYPE field of an inbound TLP is matched to this value, 
then address translation proceeds (when all other enabled field- 
matches are successful). 

4:0 |RW |0x00 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP PCIE IATU REGION CTRL 2 OFF INBOUND i 
Address: Operational Base + offset (0x0104) 
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| Bit |Attr|ResetValue| —Ci@eescription 


REGION_EN 
Region Enable. This bit must be set to '1' for address translation 
to take place. 
Note: This register field is sticky. 
31 RW |0x0 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


MATCH_MODE 
Match Mode. Determines Inbound matching mode for TLPs. The 
mode depends on the type of TLP that is received as follows: 
For MEM-I/O TLPs, this field is interpreted as follows: -0: Address 
Match Mode. The iATU operates using addresses as in the 
outbound direction. The Region Base and Limit Registers must be 
setup. -1: BAR Match Mode. BAR matching is used. The "BAR 
Number" field is relevant. Not used for RC. For CFGO TLPs, this 
field is interpreted as follows: -0: Routing ID Match Mode. The 
iATU interprets the Routing ID (Bytes 8 to 11 of TLP header) as 
an address. This corresponds to the upper 16 bits of the address 
in MEM-I/O transactions. The Routing ID of the TLP must be 
within the base and limit of the iATU region for matching to 
proceed. -1: Accept Mode. The iATU accepts all CFGO transactions 
as address matches. The routing ID in the CFGO TLP is ignored. 
This is useful as all received CFGO TLPs should be processed 
regardless of the Bus number. For MSG/MSGD TLPs, this field is 
interpreted as follows: -O: Address Match Mode. The iATU treats 
the third dword and fourth dword of the inbound MSG/MSGD TLP 
30 RW |0x0 as an address and it is matched against the Region Base and 
Limit Registers. -1: Vendor ID Match Mode. This mode is relevant 
for ID-routed Vendor Defined Messages. The iATU ignores the 
Routing ID (Bus, Device, Function) in bits [31:16] of the third 
dword of the TLP header, but matches against the Vendor ID in 
bits [15:0] of the third dword of the TLP header. Bits [15:0] of 
the Region Upper Base register should be programmed with the 
required Vendor ID. The lower Base and Limit Register should be 
programmed to translate TLPs based on vendor specific 
information in the fourth dword of the TLP header. - If 
SINGLE_ADDRESS_LOCATION_TRANSLATE_EN = 1 AND 
MSG_TYPE_MATCH_MODE =1, then Match Mode is ignored. Note: 
This register field is sticky. 
Values: 
0x0 (ZERO): The interpretation is dependent on TLP type, that is, 
MEM/IO, CFGO, or MSG/MSGD TLPs. 
0x1 (ONE): The interpretation is dependent on TLP type, that is, 
MEM/IO, CFGO, or MSG/MSGD TLPs. 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| —Ci@eescription 


INVERT_MODE 
Invert Mode Enable. When set the address matching region is 
inverted. Therefore, an address match occurs when the 
untranslated address is in the region outside the defined range 
(Base Address to Limit Address). When set all regions of that 
type must use address match mode. 

29 RW 0x0 Note: This register field is sticky. 
Values: 
0x1 (ENABLE): Invert Mode Enable 
0x0 (DISABLE): Invert Mode Disable 
Value After Reset: 0x0 
CFG_SHIFT_MODE 
CFG Shift Enable. This is useful for CFG transactions where the 
PCIe configuration mechanism maps bits [27:12] of the address 
to the bus/device and function number. This allows a CFG 
configuration space to be located in any 256MB window of your 
application memory space using a 28-bit effective address. Shifts 
bits [31:16] of the untranslated address to form bits [27:12] of 
the translated address. 

28 RW |0x0O 
Note: This register field is sticky. 
Values: 
Oxi (ENABLE): CFG Shift Enable 
0x0 (DISABLE): CFG Shift Disable 
Value After Reset: 0x0 


FUZZY_TYPE_MATCH_CODE 

Fuzzy Type Match Enable. When enabled, the iATU relaxes the 
matching of the TLP TYPE field against the expected TYPE field so 
that 

CfgRdO and CfgRdi TLPs are seen as identical. Similarly with 
CfgWr0 and CfgWr1. 

MWr, MRd, and MRdLk TLPs are seen as identical 

The Routing field of Msg/MsgD TLPs is ignored 

FetchAdd, Swap, and CAS are seen as identical. 

27 RW |0x0 For example, CFGO in the TYPE field in the "iATU Region Control 1 
Register" matches against an inbound CfgRdO, CfgRdi, CfgWrO, 
or CfgWr1 TLP. 

Note: This register field is sticky. 

Values: 

0x1 (ENABLE): Fuzzy Type Match Enable 

0x0 (DISABLE): Fuzzy Type Match Disable 

Value After Reset: 0x0 

reserved 


26 |RO 0x0 [reserved 
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| Bit |Attr|ResetValue| Ci@eecription 


RESPONSE_CODE 
Response Code. Defines the type of response to give for accesses 
matching this region. This overrides the normal RADM filter 
response. Note that this feature is not available for any region 
where Single Address Location Translate is enabled. 
Note: This register field is sticky. 

25:24|/RW |0x0 
Values: 
0x0 (NORMAL_RADM): Normal RADM filter response is used. 
0x1 (UNSUP_REQ): Unsupported request (UR) 
0x2 (COMPL_ABORT): Completer abort (CA) 
0x3 (NOT_USED): Not used / undefined / reserved 
Value After Reset: 0x0 
SINGLE_ADDR_LOC_TRANS_EN 
Single Address Location Translate Enable. 
When enabled, Rx TLPs can be translated to a single address 
location as determined by the target address register of the iATU 
region. The main usage scenario is translation of Messages (such 
as Vendor Defined or ATS Messages) to MWr TLPs when the AXI 
bridge is enabled. 

23. |Rw |oxo = 
Note: This register field is sticky. 
Values: 
Oxi (ENABLE): Enable 
0x0 (DISABLE): Disable 
Value After Reset: 0x0 


22 |RO_|OxO si freserved 


MSG_CODE_MATCH_EN 

Message Code Match Enable (Msg TLPS). Ensures that a 

successful message Code TLP field comparison match (see 

Message Code field of the "iATU Region Control 2 Register") 

occurs (in MSG transactions) for address translation to proceed. 

ST Match Enable (Mem TLPs). Ensures that a successful ST TLP 

field comparison match (see ST field of the "iATU Region Control 

2 Register") occurs (in MEM transactions) for address translation 
21 RW {0x0 to proceed. Only Valid when the CX_TPH_ENABLE configuration 

parameter is '1'. 

Note: This register field is sticky. 

Values: 

Oxi (ENABLE): Message Code Match Enable (for Msg TLPS) or ST 

Match Enable (for Mem TLPs) 

0x0 (DISABLE): Virtual Function Number Match Disable 

Value After Reset: 0x0 

reserved 


20 |RO 0x0 [reserved 
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| Bit |Attr| Reset Value, 


PoCéi scription 
FUNC_NUM_MATCH_EN 
Function Number Match Enable. Ensures that a successful 
Function Number TLP field comparison match (see Function 
Number field of the "iATU Region Control 1 Register") occurs (in 
MEM-I/O and CFGO/CFG1 transactions) for address translation to 
proceed. 

19 RW 0x0 Note: This register field is sticky. 
Values: 
0x1 (ENABLE): Function Number Match Enable 
0x0 (DISABLE): Function Number Match Disable 
Value After Reset: 0x0 


8 |RO_|0x0____—reserved 


AT_MATCH_EN 

AT Match Enable. Ensures that a successful AT TLP field 

comparison match (see AT field of the "iATU Region Control 1 

Register") occurs for address translation to proceed. 

Only valid when the ATS_ENABLE configuration parameter is '1'. 
ai BN lone Note: This register field is sticky. 

Values: 

0x1 (ENABLE): AT Match Enable 

0x0 (DISABLE): AT Match Disable 

Value After Reset: 0x0 


ATTR_MATCH_EN 
ATTR Match Enable. Ensures that a successful ATTR TLP field 
comparison match (see ATTR field of the "iATU Region Control 1 
Register") occurs for address translation to proceed. 
16 rw loxo Note: This register field is sticky. 
Values: 
0x1 (ENABLE): ATTR Match Enable 
0x0 (DISABLE): ATTR Match Disable 
Value After Reset: 0x0 
TD_MATCH_EN 
TD Match Enable. Ensures that a successful TD TLP field 
comparison match (see TD field of the "iATU Region Control 1 
Register") occurs for address translation to proceed. 
15 rw loxo Note: This register field is sticky. 
Values: 
0x1 (ENABLE): TD Match Enable 
0x0 (DISABLE): TD Match Disable 
Value After Reset: 0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


TC_MATCH_EN 
TC Match Enable. Ensures that a successful TC TLP field 
comparison match (see TC field of the "iATU Region Control 1 
Register") occurs for address translation to proceed. 
14 Rw loxo Note: This register field is sticky. 
Values: 
0x1 (ENABLE): TC Match Enable 
0x0 (DISABLE): TC Match Disable 
Value After Reset: 0x0 


MSG_TYPE_MATCH_MODE 

Message Type Match Mode. When enabled, and if single address 

location translate enable is set, then inbound TLPs of type 

MSG/MSGd which match the type field of the 

IATU_REGION_CTRL_1_VIEWPORT_OFF_INBOUND_i register 

(TYPE[4:3]=2'b10) will be translated. Message type match mode 

overrides any value of MATCH_MODE field in this register. Usage 

scenarios for this are translation of VDM or ATS messages when 
13 RW |0x0O AXI bridge is configured on client interface. 

Note: This register field is sticky. 

Values: 

0x1 (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 

reserved 


12:11]RO_|0x0_ [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


BAR_NUM 
BAR Number. When the BAR number of an inbound MEM or IO 
TLP " that is matched by the normal internal BAR address 
matching mechanism " is the same as this field, address 
translation proceeds (when all other enabled field-matches are 
successful). This check is only performed if the "Match Mode" bit 
of the "iATU Region Control 2 Register" is set. IO translation 
would require either 00100b or 00101b in the inbound TLP TYPE; 
the BAR Number set in the range 000b - 101b and that BAR 
configured as an IO BAR. 

10:8 |RW |0x0 Note: This register field is sticky. 
Values: 
0x0 (BARO): BARO 
Ox1 (BAR1): BAR1 
Ox2 (BAR2): BAR2 
0x3 (BAR3): BAR3 
0x4 (BAR4): BAR4 
0x5 (BARS): BAR5 
0x6 (ROM): ROM 
0x7 (RSVD): reserved 
Value After Reset: 0x0 


MSG_CODE 
MSG TLPs: (Message Code). When the TYPE field of an inbound 
Msg/MsgD TLP is matched to this value, then address translation 
proceeds (when all other enabled field-matches are successful). 
This check is only performed if the "Message Code Match Enable" 
bit of the "iATU Region Control 2 Register" is set. 
Memory TLPs: (ST: Steering Tag). When the ST field of an 

7:0 |IRW {0x00 inbound TLP is matched to this value, then address translation 
proceeds. This check is only performed if the "ST Match Enable" 
bit of the "iATU Region Control 2 Register" is set. The setting is 
independent of the setting of the TH field. Only Valid when the 
CX_TPH_ENABLE configuration parameter is '1'. 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP_ PCIE IATU LWR BASE ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0108) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


LWR_BASE_RW 
Forms bits [31:n] of the start address of the address region to be 
translated. 
State RW. Oxg00e n is log2(CX_ATU_MIN_REGION_ SIZE) 
Note: This register field is sticky. 
Value After Reset: 0x0 


LWR_BASE_HW 
Forms bits [n-1:0] of the start address of the address region to 
be translated. The start address must be aligned to a 
CX_ATU_MIN_REGION_SIZE kB boundary, so these bits are 

15:0 0x0000 always 0. A write to this location is ignored by the PCIe controller. 
n is log2(CX_ATU_MIN_REGION_SIZE) 
Value After Reset: 0x0 


USP PCIE IATU UPPER BASE ADDR OFF INBOUND i 
Address: Operational Base + offset (0x010C) 


| Bit |Attr| Reset Value 


UPPER_BASE_RW 

Forms bits [63:32] of the start (and end) address of the address 
31:0 IRw |oxo0000000 region to be translated. 

Note: This register field is sticky. 

Value After Reset: 0x0 


USP PCIE IATU LIMIT ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0110) 


| Bit _|Attr| Reset Value 


LIMIT_ADDR_RW 

Forms upper bits of the end address of the address region to be 

translated. When SINGLE_ADDR_LOC_TRANS_EN = 1, 

MSG_TYPE_MATCH_MODE = 1, and CBUF_INCR > 0 then this 

field forms the upper bits of the limit address for the circular 
31:16;RW |0x0000 buffer. 

Note: This register field is sticky. 

Value After Reset: 0x0 
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| Bit |Attr|ResetValue| ss Ci@eecription 


LIMIT_ADDR_HW 

Forms lower bits of the end address of the address region to be 
translated. The end address must be aligned to a 
CX_ATU_MIN_REGION_SIZE kB boundary, so these bits are 
always all ones. When SINGLE_ADDR_LOC_TRANS_EN = 1, 

15:4 Oxfff MSG_TYPE_MATCH_MODE = 1, and CBUF_INCR > 0 then this 
field forms lower bits of the limit address for the circular buffer. A 
write to this location is ignored by the PCIe controller. 

Note: This register field is sticky. 
Value After Reset: Oxfff 


CBUF_INCR 
Circular Buffer Increment. When CX_ATU_SLOC_CBUF = 0, then 
this field is Read-only and forms the lowest bits of the end 
address of the address region to be translated. When 
CX_ATU_SLOC_CBUF = 1, then this field is R/W and forms the 
upper bits of the Circular Buffer Increment size (CBUF_INCR) 
field for Single Location Address translation. The increment value 
(in bytes) is decoded as follows: 
0O000b: O (Default; legacy Single Address Location mode) 
0001b: 4 
0010b: 8 
0011b: 16 
0100b: 32 
0101b: 64 
0110b: 128 
0111b: 256 
1000b: 512 
1001b: 1024 

3:0 |RW /0x0 1010b: 2048 
1011b: 4096 
1100b: 8192 
1101b: rsvd. 
1110b: rsvd. 
1111b: rsvd. 
Note: A write to any bit in the CBUF_INCR field resets the circular 
buffer pointer ? that is, the next matched received Message will 
be translated to the start address of the Circular Buffer. This field 
must be written to AFTER the target and limit registers have been 
updated. 
Note: The access attributes of this field are as follows: 
Wire: No access. 
Dbi: R (sticky) 
Note: This register field is sticky. 
Value After Reset: 0x0 


USP PCIE IATU LWR TARGET ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0114) 
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| Bit |Attr|ResetValue| Ci ecription 


LWR_TARGET_RW 
Forms MSB's of the Lower Target part of the new address of the 
translated region. These bits are always 'O'. 

31:16}RW |0x0000 Field size depends on log2(CX_ATU_MIN_REGION_SIZE) in 
address match mode. 
Field size depends on log2(BAR_MASK+1) in BAR match mode. 
Note: This register field is sticky. 
Value After Reset: 0x0 


LWR_TARGET_HW 

Forms the LSB's of the Lower Target part of the new address of 

the translated region. The start address must be aligned to a 

CX_ATU_MIN_REGION_SIZE kB boundary (in address match 

mode); and to the Bar size boundary (in BAR match mode) so 

that these bits are always '0'. If the BAR is smaller than the iATU 

region size, then the iATU target address must align to the iATU 
15:0 0x0000 region size; otherwise it must align to the BAR size. 

A write to this location is ignored by the PCIe controller. 

Field size depends on log2(CX_ATU_MIN_REGION_SIZE) in 

address match mode. 

Field size depends on log2(BAR_MASK+1) in BAR match mode. 

Value After Reset: 0x0 


USP PCIE IATU UPPER TARGET ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0118 


| Bit |Attr|Reset Value] CiDeescription 
31:1 |RO_|0x00000000 


UPPER_TARGET_RW 

Forms bits [63:32] of the start address (Upper Target part) of the 

new address of the translated region. In systems with a 32-bit 

address space, this register is not used and therefore writing to 
RW /0x0 this register has no effect. 

Note: This register field is sticky. 

Value After Reset: 0x0 


USP PCIE IATU UPPR LIMIT ADDR OFF INBOUND i 
Address: Operational Base + offset (0x0120 


| Bit_|Attr| Reset Value 


UPPR_LIMIT_ADDR_HW 
Forms MSB's of the Upper Limit part of the region "end address" 
to be translated. Only applies to 64-bit systems and when the 
INCREASE_REGION_ SIZE field in 

31:1 0x00000000 |iaty REGION _CTRL_1_OFF_INBOUND_/ is '1'. These bits are 
always '0'. 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


PoCéi scription 
UPPR_LIMIT_ADDR_RW 
Forms the LSB's of the Upper Limit part of the region "end 
address" to be translated. Only applies to 64-bit systems and 
when the INCREASE_REGION_SIZE field in 

RW |0x0 IATU_REGION_CTRL_1_OFF_INBOUND_i is '1' 
Note: This register field is sticky. 
Value After Reset: 0x0 


11.4.4.39 USP_PCIE DMA Registers Summary 


Reset on 
es 
USP PCIE DMA CTRL DA DMA Arbitration Scheme for 
TA_ARB_ PRIOR OFF CxOne w_ |oxooo0068 TRGT1 Interface 
USP PCIF DMA CTRL OF |4,q908 w_ |oxo0020002 DMA Number of Channels Register 


F 

USP_PCIE DMA WRITE E : 
NGINE EN OFF 0x000C w_ |ox00000000 DMA Write Engine Enable Register 
USP_PCIE DMA WRITE D ; 
OORBELL OFF 0x0010 w_ |oxoo000000 DMA Write Doorbell Register 


USP_PCIE DMA WRITE DMA Write Engine Channel 

HANNEL_ ARB WEIGHT L |0x0018 W_ |0x00008421 eae g 
Arbitration Weight Low Register 

OW_OFF 

USP PCIE DMA WRITE C 

ce MRT GE DMA Write Engine Channel 

HANNEL ARB WEIGHT _H |0x001C W  |0x00000000 Arbitration Weight High Register 

IGH_OFF 

USP_PCIE DMA READ_EN 

GINE EN OFF 0x002C w_ Joxo0000000 DMA Read Engine Enable Register 

USP PCIE DMA READ D 

OORBELL OFF 0x0030 w_ |oxo0000000 DMA Read Doorbell Register 


USE PCIE DMA: READ DMA Read Engine Channel 
HANNEL ARB WEIGHT L |0x0038 WwW 0x00008421 i ; g : 
OW OFF Arbitration Weight Low Register 


USP PCIE DMA READ C 

HANNEL ARB WEIGHT H |0x003C 
IGH OFF 

USP PCIE DMA WRITE I DMA Write Interrupt Status 

USP PCIE DMA WRITE I DMA Write Interrupt Mask 

USP PCIE DMA WRITE I DMA Write Interrupt Clear 

NT CLEAR OFF 0x0058 0x00000000 |p egister 


USP PCIE DMA WRITE E 
RR STATUS OFF Ox005C w_ |oxo0000000 DMA Write Error Status Register 


DMA Read Engine Channel 
Oxdo00ere1 Arbitration Weight High Register 


pov ee 
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| oftset size| fess’ | Description 
a ERM Rane C070) Wr ontigoo0n0o) PE eens rae | 
USE PCIE-DMA WRITE Clo0974 |w foxoooo0o00 [OMA Write Channel 3 and 2 IMWr 
USE FCIE-DMA WRITE Clo.0078 |w _[oxooo00000 [OMA Write Channel 5 and 4 IMWr 
USE PCIE-DMA WRITE Clo.007c |w [oxoooo0000 [OMA Write Channel 7 and 6 IMWr 


USP PCIE DMA WRITE L ‘ ; ; 
INKED LIST ERR EN OF LIST ERR EN OF |0x0090 DMA Write Linked List Error 


Enable Register 
USP PCIE DMA READ _IN 0x00A0 


x00000000 


a 


0 
DMA Read Interrupt Status 
0x00030003 |DMA Read Interrupt Mask Register 
0x00000000 |DMA Read Interrupt Clear Register 
0x00000000 DMA Read Error Status Low 
Register 
0 
0 


+ 
a) 
5 
Cc 
Cp) 
(e) 
Tl 
TT 


USP PCIE DMA READ_IN 0x00A8 


USP_PCIE DMA READ_IN 


Ox00AC 
USP PCIE DMA READ ER 
R STATUS LOW OFF 0x00B4 
USP PCIE DMA READ ER 
R STATUS HIGH OFF |2X90B8 


USP PCIE DMA READ LI 
NKED_ LIST ERR _EN_OFF Oe 


DMA Read Error Status High 
x00000000 Reaister 
x00000000 DMA Read Linked List Error Enable 
Register 


ONE IMWR_HIGH OFF 
ORT IMWR COW GFE 20004 | 
ORT IWR Tekh per [O%00D8 | 
HO1_IMWR_DATA OFF — 


USP PCIE DMA READ C 
H23 IMWR DATA off _ |OX90E0 


x00000000 DMA Read Done IMWr Address 
High Register 
DMA Read Abort IMWr Address 
0x00000000 Low Register 
0x00000000 DMA Read Abort IMWr Address 
High Register 
0x00000000 DMA Read Channel 1 and 0 IMWr 
Data Register 
0x00000000 DMA Read Channel 3 and 2 IMWr 
Data Register 
USP PCIE DMA READ C DMA Read Channel 5 and 4 IMWr 
H45 IMWR DATA OFF [OX00E4 isciese nia 
USP PCIE DMA READ C DMA Read Channel 7 and 6 IMWr 
H67_IMWR DATA OFF |X00E8 0x00000000 | «ta Register 


USP PCIE DMA WRITE E 
NGINE HSHAKE CNT LO |0x0108 oxooo00000 |PMA Write Engine Handshake 


Sjc|A 
ih 
ral 
D 

Ol |S 
mn ml 


Counter Channel 0/1/2/3 Register 
NGIRE ASEAKE CH pxcooonc oA Ws Ene Hei 
anna 


USP PCIE DMA WRITE C DMA Write Channel 0 Power 
Hi PWR EN OFF eee w_ Joxoo000000 Enable Register (for i = 0; i <= 7) 
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= 
fe) 
Tl 
TT 


Ww 
USP PCIE DMA READ D DMA Read Done IMWr Address 
ONE IMWR LOW OFF |CX00CC w_ |ox00000000 Low Register 

wh 


RK3588 TRM-Part2 


wane [onset [se] Sat 
ara ante 
awe oe 

x00000000 |DMA Write Transfer Size Register 


0 
0x00000000 |DMA Write SAR Low Register 


USP PCIE DMA DAR LO 
W_OFF WRCH i O0x0214 
USP PCIE DMA DAR HIG 
H OFF WRCH i 0x0218 


ceo eae 
ria [nano |v poem i nace Sa 

prea 
USP. PCIE DMA DAR LO oxo314 fw |oxoo000000 |" oa ra Low Register (for i 


I 
USP _ PCIE DMA SAR HIG DMA Write SAR High Register (for 
i 


USP PCIE DMA DAR_HIG DMA Read DAR High Register (for 
H OFF RDCH i 0x0318 0x00000000 i= 0;i<=1) 

USP PCIE DMA LLP LOW DMA Read Linked List Pointer Low 
OFF_RDCH i eee 0x00000000 Ie agister (for i = 0; i <= 1) 

USP PCIE DMA LLP HIG DMA Read Linked List Pointer High 

H_OFF_RDCH i oxeee w_ |oxoo000000 Register (for i = 0; i <= 1) 

Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 

Double WORD (64 bits) access 


11.4.4.40 USP_PCIE_DMA Detail Registers Description 

USP PCIE DMA CTRL DATA ARB PRIOR OFF 

Address: Operational Base + offset (0x0000 

| Bit [Attr/ResetValue| SC‘ eScription 
[31:13|RO_|0x00000__[reserved 


VERSION 
12 0x0 Reports the version of Register Map of eDMA. 
Value After Reset: 0x0 


RDBUFF_TRGT_WEIGHT 
DMA Read Channel MWr Requests. 
11:9 IRW |ox3 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x3 
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| Bit |Attr| Reset Value, 


Pp C—“‘_C;UOéSScription Cd 
RD_CTRL_TRGT_WEIGHT 
DMA Read Channel MRd Requests (for LL element/descriptor 
access). 
RW |0x2 Note: The access attributes of this field are as follows: 

Wire: R/W 
Dbi: R/W 
Value After Reset: 0x2 
WR_CTRL_TRGT_WEIGHT 
DMA Write Channel MRd Requests (for DMA data requests and LL 
element/descriptor access). 

5:3 |RW {Oxi Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x1 
RTRGT1_WEIGHT 
Non-DMA Rx Requests. 

2:0 IrRw loxo Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP_PCIE DMA CTRL OFF 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue|  ————Cé‘@Scriptiom 
31:26[RO [0x00 reserved 


DIS_C2W_CACHE_RD 
Disable DMA Read Channel's "completion to memory write" 
context cache pre-fetch function. 
Note: For internal debugging only. 
25 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


DIS_C2W_CACHE_WR 
Disable DMA Write Channel's "completion to memory write" 
context cache pre-fetch function. 
Note: For internal debugging only. 
24 RW |0x0 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


23:20|RO_|0x0___—__—reserved 
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| Bit |Attr|ResetValue| CCi@eecription 


NUM_DMA_RD_CHAN 

Number of Read Channels. You can read this register to 
19:16 Ox2 determine the number of read channels configured. 

Value After Reset: 0x2 


15:4 [RO |oxooO. si freserved 
NUM_DMA_WR_CHAN 
Number of Write Channels. You can read this register to 
determine the number of write channels configured. 


Value After Reset: 0x2 


USP_PCIE DMA WRITE ENGINE EN OFF 
Address: Operational Base + offset (Ox000C) 


Reset alts Pp Ci eescription 


DMA_WRITE_ENGINE_EN_HSHAKE_CH7 
Enable Handshake for DMA Write Engine Channel 7. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH6 

Enable Handshake for DMA Write Engine Channel 5. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH5 

Enable Handshake for DMA Write Engine Channel 5. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH4 

Enable Handshake for DMA Write Engine Channel 4. 


Note: The access attributes of this field are as follows: 


Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


DMA_WRITE_ENGINE_EN_HSHAKE_CH3 
Enable Handshake for DMA Write Engine Channel 3. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH2 

Enable Handshake for DMA Write Engine Channel 2. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CH1 

Enable Handshake for DMA Write Engine Channel 1. 


0x0 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
DMA_WRITE_ENGINE_EN_HSHAKE_CHO 
Enable Handshake for DMA Write Engine Channel 0. 
0x0 


Note: The access attributes of this field are as follows: 


Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


0x0000 


15:1 |RO_| 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 

DMA_WRITE_ENGINE 

DMA Write Engine Enable. For normal operation, you must initially 

set this bit to '1', before any other software setup action. You do 

not need to toggle or rewrite to this bit during normal operation. 

You should set this bit to '0' when you want to "Soft Reset" the 

DMA controller write logic. 

There are three possible reasons for resetting the DMA controller 

write logic: 

The "Abort Interrupt Status" bit is set in the DMA Write Interrupt 

Status Register (DMA_WRITE_INT_STATUS_OFF), and any of the 

bits in the DMA Write Error Status Register 

(DMA_WRITE_ERR_STATUS_OFF) are set. Resetting the DMA 

controller write logic re-initializes the control logic, ensuring that 

the next DMA write transfer is executed successfully. 

You have executed the procedure outlined in "Stop Bit", after 

which, the "Abort Interrupt Status" bit is set and the Channel 

Status(CS) field of the DMA Write Channel Control 1 Register 

(DMA_CH_CONTROL1_OFF_WRCH_i) is set to "Stopped". 

Resetting the DMA controller write logic re-initializes the control 

logic ensuring that the next DMA write transfer is executed 

successfully. 

During software development, when you incorrectly program the 
RW |0x0O DMA write engine. 

To "Soft Reset" the DMA controller write logic, you must: 

De-assert the DMA write engine enable bit. 

Wait for the DMA to complete any in-progress TLP transfer, by 

waiting until a read on the DMA write engine enable bit returns a 

'O'. 

Assert the DMA write engine enable bit. 

This "Soft Reset" does not clear the DMA configuration registers. 

The DMA write transfer does not start until you write to the DMA 

Write Doorbell Register (DMA_WRITE_DOORBELL_OFF). 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Values: 

Ox1 (ENABLE): Enable 

0x0 (DISABLE): Disable (Soft Reset) 

Value After Reset: 0x0 

Testable: untestable 

Volatile: true 


USP _ PCIE DMA WRITE DOORBELL OFF 
Address: Operational Base + offset (0x0010) 
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| Bit |Attr|ResetValue| Ci eecription 


WR_STOP 
Stop. Set in conjunction with the Doorbell Number field. The DMA 
write channel stops issuing requests, sets the channel status to 
"Stopped", and asserts the "Abort" interrupt if it is enabled. 
Before setting the Stop bit, you must read the channel Status 
field (CS) of the DMA Write Channel Control 1 Register 
(DMA_CH_CONTROL1_OFF_WRCH_0O) to ensure that the write 
channel is "Running" (transferring data). For more information, 
see "Stopping the DMA Transfer (Software Stop)". 

31 RW |0x0 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


30:3 |RO_|0x0000000 


WR_DOORBELL_NUM 
Doorbell Number. You must write the channel number to this 
register to start the DMA write transfer for that channel. The DMA 
detects a write to this register field even if the value of this field 
does not change. You do not need to toggle or write any other 
value to this register to start a new transfer. The range of this 
field is OxO to 0x7, where 0x0 corresponds to channel 0. 
Note: A write to this field triggers the controller to exit L1 
substates. 

2:0 |RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 


USP_PCIE DMA _ WRITE CHANNEL ARB WEIGHT LOW_ OFF 
Address: Operational Base + offset (0x0018) 

[Attr|ResetValue| CC‘ escription = 
[31:20/RO [0x000.s reserved Sd 
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| Bit |Attr| Reset Value, 


PoCC‘éi scription 
WRITE_CHANNEL3_WEIGHT 
Channel 3 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

19:15|RW |Ox01 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox1 
WRITE_CHANNEL2_WEIGHT 
Channel 2 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

14:10;RW |Ox01 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox1 


WRITE_CHANNEL1_WEIGHT 
Channel 1 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

9:5 |RW |Ox01 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox1 
WRITE_CHANNELO_WEIGHT 
Channel 0 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

4:0 |RW |0x01 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox1 


USP_PCIE DMA WRITE CHANNEL ARB WEIGHT HIGH OFF 

Address: Operational Base + offset (0x001C) 

Bit |attr| Reset Value| ___________Deseription _ 
[31:20/RO [0xo00. si reserved Cd 


WW 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
WRITE_CHANNEL7_WEIGHT 
Channel 7 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

19:15|RW |0x00 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox1 
WRITE_CHANNEL6_WEIGHT 
Channel 6 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

14:10}RW |0x00 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox1 


WRITE_CHANNEL5_WEIGHT 
Channel 5 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

9:5 |RW |0x00 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox1 
WRITE_CHANNEL4_WEIGHT 
Channel 4 Weight. The weight is initialized by software before 
ringing the doorbell. The value is used by the channel weighted 
round robin arbiter to select the next channel read request. A 
value of '0' means that one TLP is issued before moving to the 
next channel. 

4:0 |RW |0x00 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox1 


USP_PCIE DMA READ ENGINE EN OFF 
Address: Operational Base + offset (Ox002C) 
Bit _|attr| Reset Value| _________Deseription _ 
[31:24{RO [0x00 reserved 


WW 
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ResetValue| ss ——‘“‘*C‘~CiesScrispticon’ Ss Csd 
DMA_READ_ENGINE_EN_HSHAKE_CH7 
Enable Handshake for DMA Read Engine Channel 7. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH6 

Enable Handshake for DMA Read Engine Channel 6. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH5 

Enable Handshake for DMA Read Engine Channel 5. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH4 

Enable Handshake for DMA Read Engine Channel 4. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH3 

Enable Handshake for DMA Read Engine Channel 3. 


Note: The access attributes of this field are as follows: 


Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 
DMA_READ_ENGINE_EN_HSHAKE_CH2 

Enable Handshake for DMA Read Engine Channel 2. 


Note: The access attributes of this field are as follows: 
Wire: R/W 


Dbi: R/W 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Pp t—(“‘O;™OCOUOScription 

DMA_READ_ENGINE_EN_HSHAKE_CH1 

Enable Handshake for DMA Read Engine Channel 1. 
17 rw loxo Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

DMA_READ_ENGINE_EN_HSHAKE_CHO 

Enable Handshake for DMA Read Engine Channel 0. 
16 rw loxo Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 


[15:1 |RO [0x0000 reserved 


reserved 
DMA_READ_ENGINE 
DMA Read Engine Enable. 
1: Enable 
0: Disable (Soft Reset) 
For normal operation, you must initially set this bit to "1", before 
any other software setup actions. You do not need to toggle or 
rewrite to this bit during normal operation. You should set this 
field to "0" when you want to "Soft Reset" the DMA controller 
read logic. There are three possible reasons for resetting the DMA 
controller read logic: 
The "Abort Interrupt Status" bit is set (in the "DMA Read 
Interrupt Status Register" (DMA_READ_INT_STATUS_OFF), and 
any of the bits in the "DMA Read Error Status Low Register" 
(DMA_READ_ERR_STATUS_LOW_OFF) is set. Resetting the DMA 
controller read logic re-initializes the control logic, ensuring that 
the next DMA read transfer is executed successfully. 
You have executed the procedure outlined in "Stop Bit", after 
which, the "Abort Interrupt Status" bit is set and the channel 

RW |0x0 Status field (CS) of the DMA read "DMA Channel Control 1 
Register " (DMA_CH_CONTROL1_OFF_WRCH_0) is set to 
"Stopped". Resetting the DMA controller read logic re-initializes 
the control logic ensuring that the next DMA read transfer is 
executed successfully. 
During software development, when you incorrectly program the 
DMA read engine. 
To "Soft Reset" the DMA controller read logic, you must: 
De-assert the DMA read engine enable bit. 
Wait for the DMA to complete any in-progress TLP transfer, by 
waiting until a read on the DMA read engine enable bit returns a 
AOD. 
Assert the DMA read engine enable bit. 
This "Soft Reset" does not clear the DMA configuration registers. 
The DMA read transfer does not start until you write to the "DMA 
Read Doorbell Register" (DMA_READ_DOORBELL_OFF). 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
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USP PCIE DMA READ DOORBELL OFF 
Address: Operational Base + offset (0x0030 


| Bit |Attr/ResetValue| Ci escription = 


RD_STOP 
Stop. Set in conjunction with the Doorbell Number field. The DMA 
read channel stops issuing requests, sets the channel status to 
"Stopped", and asserts the "Abort" interrupt if it is enabled. 
Before setting the Stop bit, you must read the channel Status 
field (CS) of the DMA Channel Control 1 Register 
(DMA_CH_CONTROL1_OFF_RDCH_i) to ensure that the read 
channel is "Running" (transferring data). For more information, 
see "Stopping the DMA Transfer (Software Stop)". 

31 RW |0x0 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


30:3 [RO [0x0000000_|reserved 
RD_DOORBELL_NUM 
Doorbell Number. You must write 0x0 to this register to start the 
DMA read transfer for that channel. The DMA detects a write to 
this register field even if the value of this field does not change. 
The range of this field is OxO to 0x7, where 0x0 corresponds to 
channel 0. 


Note: A write to this field triggers the controller to exit L1 
substates. 


Note: The access attributes of this field are as follows: 
Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 


USP_PCIE DMA READ CHANNEL ARB_ WEIGHT _LOW_ OFF 


Address: Operational Base + offset (0x0038 
[Attr|ResetValue|—“‘S™C#Cé@ Scription — sd 
31:20|/RO_|0x000 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CSCC‘CDe@Scription 

READ_CHANNEL3_WEIGHT 

Channel 3 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
id al a Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: Oxi 

READ_CHANNEL2_WEIGHT 

Channel 2 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
ite il Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: Oxi 


READ_CHANNEL1_WEIGHT 

Channel 1 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
ero RW) (ONDE Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: Oxi 

READ_CHANNELO_WEIGHT 

Channel 0 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
fee TERME OxOt Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: Oxi 


USP _ PCIE DMA READ CHANNEL ARB WEIGHT HIGH OFF 

Address: Operational Base + offset (0x003C) 

| Bit [Attr|ResetValue| Ci ecription = 
[31:20[RO_|0xo0O_ reserved 


3 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘(CC‘*éScription 

READ_CHANNEL7_WEIGHT 

Channel 7 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
feeb RW. aed Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: Oxi 

READ_CHANNEL6_WEIGHT 

Channel 6 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
PLO Ozer Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: Oxi 


READ_CHANNEL5_WEIGHT 

Channel 5 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
ero RN OR0E Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: Oxi 

READ_CHANNEL4_WEIGHT 

Channel 4 Weight. The weight is initialized by software before 

ringing the doorbell. The value is used by the channel weighted 

round robin arbiter to select the next channel read request. 
a Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: Oxi 


USP _ PCIE DMA WRITE INT STATUS OFF 

Address: Operational Base + offset (Ox004C) 

| Bit [Attr|ResetValue| CC‘ Scriptom — 
[31:24[RO_|OxOO ——ifreserved 


3 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2108 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po Ciescription 

WR_ABORT_INT_STATUS 

Abort Interrupt Status. The DMA write channel has detected an 

error, or you manually stopped the transfer as described in "Error 

Handling Assistance by Remote Software". Each bit corresponds 

to a DMA channel. Bit [0] corresponds to channel 0. 

Enabling: For more details, see "Interrupts and Error Handling". 

Masking: The DMA write interrupt Mask register has no effect on 

this register. 

Clearing: You must write a 1'b1 to the corresponding channel bit 

in the DMA write interrupt Clear register to clear this interrupt bit. 

Note: You can write to this register to emulate interrupt 
23:16/RW /0x00 generation, during software or hardware testing. A write to the 

address triggers an interrupt, but the DMA does not set the Done 

or Abort bits in this register. 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


15:8 [RO |0x00_ reserved 


WR_DONE_INT_STATUS 
Done Interrupt Status. The DMA write channel has successfully 
completed the DMA transfer. For more details, see "Interrupts 
and Error Handling". Each bit corresponds to a DMA channel. Bit 
[0] corresponds to channel 0. 
Enabling: For more details, see "Interrupts and Error Handling". 
Masking: The DMA write interrupt Mask register has no effect on 
this register. 
Clearing: You must write a 1'b1 to the corresponding channel bit 
in the DMA write interrupt Clear register to clear this interrupt bit. 
Note: You can write to this register to emulate interrupt 

7:0 IRW /0x00 generation, during software or hardware testing. A write to the 
address triggers an interrupt, but the DMA does not set the Done 
or Abort bits in this register. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 


USP PCIE DMA WRITE INT MASK _ OFF 
Address: Operational Base + offset (0x0054) 
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Bit |Attr| Reset Value|________________Deseription 
[31:18]RO_|0x0000 


WR_ABORT_INT_MASK 
Abort Interrupt Mask. Prevents the Abort interrupt status field in 
the DMA write interrupt status register from asserting the 
edma_int output. Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 

17:16;/RW |0x3 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
a After Reset: 0x3 


15:2 [RO |0x0000 reserved eee 


WR_DONE_INT_MASK 
Done Interrupt Mask. Prevents the Done interrupt status field in 
the DMA write interrupt status register from asserting the 
edma_int output. Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 

1:0 |RW |0x3 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x3 


USP PCIE DMA WRITE INT CLEAR OFF 
Address: Operational Base + offset (0x0058) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:18[RO_|0xo000_ reserved 


WR_ABORT_INT_CLEAR 

Abort Interrupt Clear. You must write a 1'b1 to clear the 

corresponding bit in the Abort interrupt status field of the DMA 

write interrupt status register. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Note: Reading from this self-clearing register field always returns 
17:16}WO |0x0 a '0'. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


15:2 [RO [0x0000 
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| Bit |Attr| Reset Value, 


Po CC—“‘C‘*éeSecription 

WR_DONE_INT_CLEAR 

Done Interrupt Clear. You must write a 1'b1 to clear the 

corresponding bit in the Done interrupt status field of the DMA 

write interrupt status register. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Note: Reading from this self-clearing register field always returns 
1:0 |WO |0x0 a '0'. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP PCIE DMA WRITE ERR STATUS OFF 

Address: Operational Base + offset (Ox005C 

| Bit |Attr[ResetValue| ss ——“‘SW Ci scription 
31:24[RO [0x00 ——sireserved — — —“‘“C‘“‘“(“(‘(‘(‘(S*S*™C™C™C™C‘*dC 


LINKLIST_ELEMENT_FETCH_ERR_DETECT 

Linked List Element Fetch Error Detected. The DMA write channel 

has received an error response from the AXI bus (or TRGT1 

interface when the AXI Bridge is not used) while reading a linked 

list element from local memory. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Enabling: For more details, see "Interrupts and Error Handling". 

: Masking: The DMA write interrupt Mask register has no effect on 

23:16 0x00 this register. 

Clearing: You must write a 1'b1 to the corresponding channel bit 

in the Abort interrupt field of the DMA Write Interrupt Clear 

Register (DMA_WRITE_INT_CLEAR_OFF) to clear this error bit. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


15:8 |RO_|ox0O reserved 
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| Bit |Attr| Reset Value, 


Po Ceescription 
APP_READ_ERR_DETECT 
Application Read Error Detected. The DMA write channel has 
received an error response from the AXI bus (or TRGT1 interface 
when the AXI Bridge is not used) while reading data from it. Each 
bit corresponds to a DMA channel. Bit [0] corresponds to channel 
0. 
Enabling: For more details, see "Interrupts and Error Handling". 
: Masking: The DMA write interrupt Mask register has no effect on 

7:0 0x00 this register. 
Clearing: You must write a 1'b1 to the corresponding channel bit 
in the Abort interrupt field of the DMA Write Interrupt Clear 
Register (DMA_WRITE_INT_CLEAR_OFF) to clear this error bit. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP _ PCIE DMA WRITE DONE IMWR LOW _ OFF 
Address: Operational Base + offset (0x0060) 


| Bit |Attr| Reset Value 


DMA_WRITE_DONE_LOW_REG 
The DMA uses this field to generate bits [31:0] of the address 
field for the Done IMWr TLP. Bits [1:0] must be '00' as this 
address must be dword aligned. 
Bie 0". RW |OXCO0O8000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP _ PCIE DMA WRITE DONE IMWR HIGH OFF 
Address: Operational Base + offset (0x0064) 


| Bit |Attr| Reset Value 


DMA_WRITE_DONE_HIGH_REG 
The DMA uses this field to generate bits [63:32] of the address 
field for the Done IMWr TLP. 
31:0 |RW |OxO0000000 |Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP_PCIE DMA WRITE ABORT IMWR_LOW_OFF 
Address: Operational Base + offset (0x0068) 
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| Bit |Attr| Reset Value, 


| C—i“‘CN(OWOScription Cid 
DMA_WRITE_ABORT_LOW_REG 
The DMA uses this field to generate bits [31:0] of the address 
field for the Abort IMWr TLP it generates. Bits [1:0] must be '00' 
as this address must be dword aligned. 

21.0) BW OxO000G000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP _ PCIE DMA WRITE ABORT IMWR HIGH OFF 

Address: Operational Base + offset (Ox006C) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:1 [RO_|Oxo0000000 [reserved 


DMA_WRITE_ABORT_HIGH_REG 
The DMA uses this field to generate bits [63:32] of the address 
field for the Abort IMWr TLP. 
RW |0x0 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP _ PCIE DMA WRITE CHO1 IMWR DATA OFF 
Address: Operational Base + offset (0x0070) 


| Bit |Attr| Reset Value 


WR_CHANNEL_1_ DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 1. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


WR_CHANNEL_0O_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 0. 
15:0 |RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP_PCIE DMA WRITE CH23 IMWR_ DATA OFF 
Address: Operational Base + offset (0x0074) 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
WR_CHANNEL_3_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 3. 
31:16}RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


WR_CHANNEL_2_ DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 2. 
15:0 |RW /0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP PCIE DMA WRITE CH45 IMWR DATA OFF 
Address: Operational Base + offset (0x0078 


| Bit_|Attr| Reset Value 


WR_CHANNEL_5_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 5. 
31:16}RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
WR_CHANNEL_4_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 4. 
15:0 |RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP_PCIE DMA _ WRITE CH67_ IMWR_ DATA OFF 
Address: Operational Base + offset (0x007C) 


| Bit |Attr| Reset Value, 


Po eseription 
WR_CHANNEL_7_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 7. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po CCéiescription 
WR_CHANNEL_6_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for write channel 6. 
15:0 |RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP PCIE DMA WRITE LINKED LIST ERR EN OFF 

Address: Operational Base + offset (Ox0090 

Bit {Attr| Reset Value|________Description 
[31:18[RO |0x0000_—sireserved — — —“‘“‘“‘“‘“(“(C;S*S*C*C*™*™*™;™C™C™C~C~*CYS 


WR_CHANNEL_LLLAIE 

Write Channel LL Local Abort Interrupt Enable (LLLAIE). You 

enable the write channel local abort interrupt through this bit. 

The LIE and RIE bits in the LL element enable the write channel 

done interrupts. Each bit corresponds to a DMA channel. Bit [0] 

corresponds to channel 0. Used in linked list mode only. For more 
17:16|RW |Ox0O details, see "Interrupt Handling". 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

a ——— — After Reset: 0x0 


15:2 |RO |0x0000 reserved eee 


WR_CHANNEL_LLRAIE 

Write Channel LL Remote Abort Interrupt Enable (LLRAIE). You 

enable the write channel remote abort interrupt through this bit. 

The LIE and RIE bits in the LL element enable the write channel 

done interrupts. Each bit corresponds to a DMA channel. Bit [0] 

corresponds to channel O. Used in linked list mode only. For more 
RW {0x0 details, see "Interrupt Handling". 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 


USP_PCIE DMA READ INT STATUS OFF 
Address: Operational Base + offset (OxO0A0) 
Bit _|attr| Reset Value|_________Deseription _ 
31:24{RO [0x00 reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2115 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po CCSC(‘i scription 

RD_ABORT_INT_STATUS 

Abort Interrupt Status. The DMA read channel has detected an 

error, or you manually stopped the transfer as described in 

"Stopping the DMA Transfer (Software Stop)". Each bit 

corresponds to a DMA channel. Bit [0] corresponds to channel 0. 

You can read the DMA Read Error Status Low Register 

(DMA_READ_ERR_STATUS_LOW_OFF) and DMA Read Error 

Status High Register (DMA_READ_ERR_STATUS_HIGH_OFF) to 

determine the source of the error. 

Enabling: For more details, see "Interrupts and Error Handling". 

Masking: The DMA read interrupt Mask register has no effect on 

this register. 

Clearing: You must write a 1'b1 to the corresponding channel bit 
23:16IRW |0x00 in the DMA read interrupt Clear register to clear this interrupt bit. 

Note: You can write to this register to emulate interrupt 

generation, during software or hardware testing. A write to the 

address triggers an interrupt, but the DMA does not set the Done 

or Abort bits in this register. 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


i5:8:/RO® |Ox00\- reserved). 2 _____ 


RD_DONE_INT_STATUS 

Done Interrupt Status. The DMA read channel has successfully 

completed the DMA read transfer. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Enabling: For more details, see "Interrupts and Error Handling". 

Masking: The DMA read interrupt Mask register has no effect on 

this register. 

Clearing: You must write a 1'b1 to the corresponding channel bit 

in the DMA read interrupt Clear register to clear this interrupt bit. 

Note: You can write to this register to emulate interrupt 

generation, during software or hardware testing. A write to the 

7:0 |RW |0x00 address triggers an interrupt, but the DMA does not set the Done 

or Abort bits in this register. 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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USP_PCIE DMA READ INT MASK_OFF 
Address: Operational Base + offset (Ox00A8) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:18|RO [0x0000_ reserved 


RD_ABORT_INT_MASK 
Abort Interrupt Mask. Prevents the Abort interrupt status field in 
the DMA read interrupt status register from asserting the 
edma_int output. Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 
17:16;/RW |0x3 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x3 
reserved 


15:2 |RO |0x0000 reserved 


RD_DONE_INT_MASK 
Done Interrupt Mask. Prevents the Done interrupt status field in 
the DMA read interrupt status register from asserting the 
edma_int output. Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 

1:0 |RW |0x3 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x3 


USP_PCIE DMA READ INT CLEAR OFF 
Address: Operational Base + offset (OxOOAC) 
| Bit [Attr|ResetValue| ————C*‘CeScrritiom 
31:24{RO [0x00 reserved 


RD_ABORT_INT_CLEAR 

Abort Interrupt Clear. You must write a 1'b1 to clear the 

corresponding bit in the Abort interrupt status field of the DMA 

read interrupt status register. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Note: Reading from this self-clearing register field always returns 
23:16}]WO |0x00 a '0'. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


15:8 |RO [0x00 reserved 
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| Bit |Attr| Reset Value, 


Po C—“‘“‘(CC*é@DeSecription 

RD_DONE_INT_CLEAR 

Done Interrupt Clear. You must write a 1'b1 to clear the 

corresponding bit in the Done interrupt status field of the DMA 

read interrupt status register. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Note: Reading from this self-clearing register field always returns 
7:0 |WO |0x00 a '0'. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP _ PCIE DMA READ ERR STATUS LOW OFE 

Address: Operational Base + offset (Ox00B4 

| Bit |Attr[ResetValue| ss —“‘;i‘“;C™C~Ci scription — 
31:24[RO [0x00 ——sireserved — — —“‘“(“‘“(“(“(CS*S*S*C*C*C*C*C*C*C*™*C*C*C*C*C*C™C™C™C™C™C™C™C™C~C~*CS 


LINK_LIST_ELEMENT_FETCH_ERR_DETECT 

Linked List Element Fetch Error Detected. 

The DMA read channel has received an error response from the 
AXI bus while reading a linked list element from local memory. 
Each bit corresponds to a DMA channel. Bit [0] corresponds to 
channel 0. 

Enabling: For details, see "Interrupts and Error Handling". 
Masking: The DMA read interrupt Mask register has no effect on 
this register. 

23:16 0x00 Clearing: You must write a 1'bi to the corresponding channel bit 
in the Abort interrupt field of the DMA Read Interrupt Clear 
Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this clears all bits in this register, and also the DMA Read 
Error Status High register 
(DMA_READ_ERR_STATUS_HIGH_OFF). 

Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


15:8 |RO [0x00 reserved 
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| Bit |Attr| Reset Value, 


Pp oCéiescription 
APP_WR_ERR_DETECT 
Application Write Error Detected. The DMA read channel has 
received an error response from the AXI bus (or TRGT1 interface 
when the AXI Bridge is not used) while writing data to it. This 
error is fatal. You must restart the transfer from the beginning, as 
the channel context is corrupted, and the transfer is not rolled 
back. For more details, see "Linked List Mode". Each bit 
corresponds to a DMA channel. Bit [0] corresponds to channel 0. 
Enabling: For more details, see "Interrupts and Error Handling". 
Masking: The DMA read interrupt Mask register has no effect on 
7:0 0x00 this register. 
Clearing: You must write a 1'b1 to the corresponding channel bit 
in the Abort interrupt field of the "DMA Read Interrupt Clear 
Register" (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this clears all bits in this register, and also the DMA Read 
Error Status High register 
(DMA_READ_ERR_STATUS_HIGH_OFF). 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE DMA READ ERR STATUS HIGH OFF 
Address: Operational Base + offset (OxO0B8 


| Bit_|Attr| Reset Value 


DATA_POISIONING 

Data Poisoning. The DMA read channel has detected data 

poisoning in the completion from the remote device (in response 

to the MRd request). The DMA read channel will drop the 

completion and then be halted. The CX_FLT_MASK_UR_POIS filter 

rule does not affect this behavior. Each bit corresponds to a DMA 

channel. Bit [0] corresponds to channel 0. 

Enabling: For more details, see "Interrupts and Error Handling". 

Masking: The DMA read interrupt Mask register has no effect on 
31:24 0x00 this register. 

Clearing: You must write a 1'b1i to the corresponding channel bit 

in the Abort interrupt field of the DMA Read Interrupt Clear 

Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 

Note, this also clears the other error bits for the same channel in 

this register and in the DMA Read Error Status Low register. 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


CPL_TIMEOUT 
Completion Time Out. The DMA read channel has timed-out while 
waiting for the remote device to respond to the MRd request, ora 
malformed CpID has been received. For more details, see "Linked 
List Mode". Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 
Enabling: For details, see "Interrupts and Error Handling" . 
Masking: The DMA read interrupt Mask register has no effect on 
: this register. 

23:16 0x00 Clearing: You must write a 1'bi to the corresponding channel bit 
in the Abort interrupt field of the DMA Read Interrupt Clear 
Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this also clears the other error bits for the same channel in 
this register and in the DMA Read Error Status Low register. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


CPL_ABORT 
Completer Abort. The DMA read channel has received a PCIe 
completer abort completion status from the remote device in 
response to the MRd request. For more details, see "Linked List 
Mode". Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 
Enabling: For more details, see "Interrupts and Error Handling". 
Masking: The DMA read interrupt Mask register has no effect on 
. this register. 

15:8 0x00 Clearing: You must write a 1'b1 to the corresponding channel bit 
in the Abort interrupt field of the DMA Read Interrupt Clear 
Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this also clears the other error bits for the same channel in 
this register and in the DMA Read Error Status Low register. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr| Reset Value, 


Pp Ciescription 
UNSUPPORTED_REQ 
Unsupported Request. The DMA read channel has received a PCIe 
unsupported request completion status from the remote device in 
response to the MRd request. For more details, see "Linked List 
Mode". Each bit corresponds to a DMA channel. Bit [0] 
corresponds to channel 0. 
Enabling: For more details, see "Interrupts and Error Handling". 
Masking: The DMA read interrupt Mask register has no effect on 

7:0 0 this register. 

. x00 Clearing: You must write a 1'b1 to the corresponding channel bit 

in the Abort interrupt field of the DMA Read Interrupt Clear 
Register (DMA_READ_INT_CLEAR_OFF) to clear this error bit. 
Note, this also clears the other error bits for the same channel in 
this register and in the DMA Read Error Status Low register. 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE DMA READ LINKED LIST ERR _EN_ OFF 

Address: Operational Base + offset (Ox00C4) 

Bit_{Attr| Reset Value|________Deseription _| 
[31:17[RO_|0xo000. reserved 


RD_CHANNEL_LLLAIE 

Read Channel LL Local Abort Interrupt Enable (LLLAIE). You 

enable the read channel Local Abort interrupt through this bit. 

The LIE and RIE bits in the LL element enable the read channel 

done interrupts. Each bit corresponds to a DMA channel. Bit [0] 

corresponds to channel O. Used in linked list mode only. For more 
RW |0xO details, see "Interrupt Handling". 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

ee After Reset: 0x0 


15:1 |RO |0x0000 reserved 


RD_CHANNEL_LLRAIE 

Read Channel LL Remote Abort Interrupt Enable (LLRAIE). You 

enable the read channel Remote Abort interrupt through this bit. 

The LIE and RIE bits in the LL element enable the read channel 

done interrupts. Each bit corresponds to a DMA channel. Bit [0] 

corresponds to channel 0. Used in linked list mode only. For more 
RW /0x0 details, see "Interrupt Handling". 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 


USP PCIE DMA READ DONE IMWR LOW _ OFF 
Address: Operational Base + offset (OxO00CC) 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CO;OUOScription 
DMA_READ_DONE_LOW_REG 
The DMA uses this field to generate bits [63:32] of the address 
field for the Done IMWr TLP. 
31:0 |RW |OxO0000000 |Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP PCIE DMA READ DONE IMWR HIGH OFF 
Address: Operational Base + offset (OxOODO 


| Bit _|Attr| Reset Value 


DMA_READ_DONE_HIGH_REG 
The DMA uses this field to generate bits [31:0] of the address 
field for the Abort IMWr TLP. Bits [1:0] must be '00' as this 
address must be dword aligned. 
pend) (RW Oxoeonve Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP PCIE DMA READ ABORT IMWR LOW OFF 
Address: Operational Base + offset (Ox00D4 


| Bit_|Attr| Reset Value 


DMA_READ_ABORT_LOW_REG 
The DMA uses this field to generate bits [31:0] of the address 
field for the Abort IMWr TLP. Bits [1:0] must be '00' as this 
address must be dword aligned. 
a8: BW | OXOB0R0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP PCIE DMA READ ABORT IMWR HIGH OFF 
Address: Operational Base + offset (Ox00D8 


| Bit_|Attr| Reset Value 


DMA_READ_ABORT_HIGH_REG 
The DMA uses this field to generate bits [63:32] of the address 
field for the Abort IMWr TLP. 
31:0 |RW |OxO0000000 |Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP_PCIE DMA _ READ CH0O1 IMWR_ DATA _ OFF 
Address: Operational Base + offset (OxOODC) 
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| Bit |Attr| Reset Value, 


Po CC—“‘“‘C(*éDeSecription 
RD_CHANNEL_1_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 1. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


RD_CHANNEL_0O_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 0. 
15:0 |RW /0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP PCIE DMA READ CH23 IMWR DATA OFF 
Address: Operational Base + offset (OxOOEO 


| Bit_|Attr| Reset Value 


RD_CHANNEL_3_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 2. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox 
RD_CHANNEL_2_ DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 2. 
15:0 |RW /0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: Ox 


USP_PCIE DMA READ CH45 IMWR_ DATA _ OFF 
Address: Operational Base + offset (Ox00E4) 


| Bit |Attr| Reset Value, 


Po eseription 
RD_CHANNEL_5_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 5. 
31:16)RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC‘éD@Secription 
RD_CHANNEL_4 DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 4. 
15:0 |RW /0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP PCIE DMA READ CH67 IMWR DATA OFF 
Address: Operational Base + offset (OxOOE8 


| Bit_|Attr| Reset Value 


RD_CHANNEL_7_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 7. 
31:16}RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
RD_CHANNEL_6_DATA 
The DMA uses this field to generate the data field for the Done or 
Abort IMWr TLPs it generates for read channel 6. 
15:0 |RW |0x0000 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 


USP _ PCIE DMA WRITE ENGINE HSHAKE CNT LOW_ OFF 

Address: Operational Base + offset (0x0108) 

| Bit [Attr|ResetValue| Ci‘ e@criptiom 
31:29/RO [Oxo [reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH3 
DMA handshake counter for DMA Write Engine Channel 3. If 
28:24 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 


23:21|RO_|0x0___—__—|reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH2 
DMA handshake counter for DMA Write Engine Channel 2. If 
20:16 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 


15:13]RO_|Oxo reserved 
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| Bit |Attr| Reset Value, 


Po C—“‘(CC*éeScription 
DMA_WRITE_ENGINE_HSHAKE_CNT_CH1 
DMA handshake counter for DMA Write Engine Channel 1. If 
12:8 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 


7:5 |RO |0x0 [reserved 


reserved 
DMA_WRITE_ENGINE_HSHAKE_CNT_CHO 
DMA handshake counter for DMA Write Engine Channel 0. If 
4:0 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: ms starts only when the counter is non-zero. 
Value After Reset: 0x0 


USP PCIE DMA WRITE ENGINE HSHAKE CNT HIGH OFF 
Address: Operational Base + offset (Ox010C 

spit Atte Reset Value _________Beseriptien 
31:29/RO [Oxo 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH7 
DMA handshake counter for DMA Write Engine Channel 7. If 
28:24 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
a starts only when the counter is non-zero. 
Value After Reset: 0x0 


f23:21|RO_|OxO_ si reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH6 
DMA handshake counter for DMA Write Engine Channel 6. If 
20:16 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 
eSeRvedhS Seeger 22 es eee 


115:13/RO_|0x0_ [reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH5 
DMA handshake counter for DMA Write Engine Channel 5. If 
12:8 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
5 m starts only when the counter is non-zero. 
Value After Reset: 0x0 


7:5 |RO |OxO [reserved 


DMA_WRITE_ENGINE_HSHAKE_CNT_CH4 
DMA handshake counter for DMA Write Engine Channel 4. If 
4:0 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
. m starts only when the counter is non-zero. 
Value After Reset: 0x0 


USP PCIE DMA READ ENGINE HSHAKE CNT LOW OFF 
Address: Operational Base + offset (0x0118 


| Bit_|Attr| Reset Value 


31:29/RO_|OxO_ [reserved 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC*éeScription 
DMA_READ_ENGINE_HSHAKE_CNT_CH3 
DMA handshake counter for DMA Read Engine Channel 3. If 
28:24 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
; as starts only when the counter is non-zero. 
Value After Reset: 0x0 
reserved 


23:21]RO_|0x0 [reserved 


DMA_READ_ENGINE_HSHAKE_CNT_CH2 
DMA handshake counter for DMA Read Engine Channel 2. If 
20:16 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: a starts only when the counter is non-zero. 
Value After Reset: 0x0 


5:13/RO_|OxO_ reserved 


DMA_READ_ENGINE_HSHAKE_CNT_CH1 
DMA handshake counter for DMA Read Engine Channel 1. If 
12:8 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
j . starts only when the counter is non-zero. 
Value After Reset: 0x0 
reserved 


7:5 |RO |0x0 [reserved 


DMA_READ_ENGINE_HSHAKE_CNT_CHO 
DMA handshake counter for DMA Read Engine Channel 0. If 
4:0 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: m starts only when the counter is non-zero. 
Value After Reset: 0x0 


USP _ PCIE DMA READ ENGINE HSHAKE CNT HIGH OFF 
Address: Operational Base + offset (0x011C 

spit -Attr Reset Value __—_________Deseriptign 
31:29/RO [Oxo 


DMA_READ_ENGINE_HSHAKE_CNT_CH7 
DMA handshake counter for DMA Read Engine Channel 7. If 
28:24 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
x starts only when the counter is non-zero. 
Value After Reset: 0x0 


23:21]RO_|OxO_ [reserved 


DMA_READ_ENGINE_HSHAKE_CNT_CH6 
DMA handshake counter for DMA Read Engine Channel 6. If 
20:16 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
: m starts only when the counter is non-zero. 
Value After Reset: 0x0 


15:13/RO_|0x0_ [reserved 


reserved 
DMA_READ_ENGINE_HSHAKE_CNT_CH5 
DMA handshake counter for DMA Read Engine Channel 5. If 
12:8 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
, m starts only when the counter is non-zero. 
Value After Reset: 0x0 


7:5 |RO [Oxo reserved 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘C*é@WDeeScription 
DMA_READ_ENGINE_HSHAKE_CNT_CH4 
DMA handshake counter for DMA Read Engine Channel 4. If 
4:0 0x00 CC_DMA_HSHAKE =1, the data transfer in Linked List mode 
; as starts only when the counter is non-zero. 
Value After Reset: 0x0 


USP PCIE DMA WRITE CHi PWR EN OFF 
Address: Operational Base + offset (0x0128 


| Bit |Attr|Reset Value] CiDeescription 
31:1 |RO_|0x00000000 


DMA_WRITE_CHO_PWR_EN 

DMA Write Channel 0 Power enable/disable. 
Rw loxo Values: 

Oxi (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 


USP PCIE DMA READ CHi PWR EN OFF 
Address: Operational Base + offset (0x0168 


| Bit |Attr|ResetValue| CiDeescription 
31:1 |RO_|0x00000000 


DMA_READ_CHO_PWR_EN 

DMA Read Channel 0 Power enable/disable. 
Rw loxo Values: 

Oxi (ENABLE): Enable 

0x0 (DISABLE): Disable 

Value After Reset: 0x0 


USP _ PCIE DMA CH CONTROL1 OFF WRCH i 
Address: Operational Base + offset (0x0200) 


| Bit |Attr| Reset Value, 


Pp escription 
DMA_AT 
Address Translation TLP Header Bit (AT). The DMA uses this TLP 
header field when generating MRd/MWr (not IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
31:30}/RW |0x0 Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


DMA_TC 

Traffic Class TLP Header Bit (TC). The DMA uses this TLP header 

field when generating MRd/MWr (not IMWr) TLPs. 

Note: The access attributes of this field are as follows: 
29:27|RW |0x0 Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


26 |RO_|OxO reserved 


DMA_RO 
Relaxed Ordering TLP Header Bit (RO). DMA uses this TLP header 
field when generating MRd/MWr (not IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
25 RW |0x0 Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
DMA_NS_SRC 
Source No Snoop TLP Header Bit. The DMA uses this TLP header 
field when generating MRd (SAR addressing space) (not IMWr) 
TLPs. 
Note: The access attributes of this field are as follows: 
24 RW {0x0 Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


DMA_NS_DST 
Destination No Snoop TLP Header Bit. The DMA uses this TLP 
header field when generating MWr (DAR addressing space) (not 
IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
Ze. | RN Ox0 Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DMA_MEM_TYPE 
Master AXI ACE-Lite Cache Coherency Control. This field sets the 
DMA channel memory type of the address space of the data 
transfer as follows: For more details, see "ACE-Lite Features and 
Limitations" section of the Databook. 
Irrespective of the value of this field, Linked list descriptor 
requests have this attribute set to Ox1. 
Note: The access attributes of this field are as follows: 
22 RW {0x0 Wire: R/W 
Dbi: R/W 
Values: 
0x0 (PERIPHERAL): peripheral type 
0x1 (MEM_TYPE): memory type 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


21:17/RO_|0x00_—sireserved 


DMA_FUNC_NUM 
Function Number (FN). The controller uses this field when 
generating the requester ID for the MRd/MWr DMA TLP. When you 
have enabled SR-IOV, then this field is ignored if you have set the 
VFE field in the "DMA Write Channel Control 2 Register" 
(DMA_CH_CONTROL2_OFF_WRCH_0O). 
Note: The access attributes of this field are as follows: 

16:12}RW |0x00 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


|11:10/RO_|OxO [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


LLE 
Linked List Enable (LLE). 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
RW lox0 Values: 
0x1 (ENABLE): Enable linked list operation 
0x0 (DISABLE): Disable linked list operation 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


CCS 
Consumer Cycle State (CCS). Used in linked list mode only. It is 
used to synchronize the producer (software) and the consumer 
(DMA). For more details, see "PCS-CCS-CB-TCB Producer- 
Consumer Synchronization". 
You must initialize this bit. The DMA updates this bit during linked 
list operation. 

RW 0x0 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7 |RO_|oxo reserved 
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Bit Attr| Reset Value|_________Deseription __| 


ee Status (CS). The channel status bits identify the current 
operational state of the DMA channel. The operation state 
encoding for each DMA channel is a s follows: 


Values: 


0x0 (RESERVED): Reserved 

0x1 (RUNNING): This channel is active and transferring data 

0x2 (HALTED): An error condition has been detected, and the 
DMA has stopped this channel 

0x3 (STOPPED): The DMA has transferred all data for this 
channel, or you have prematurely stopped this channel by writing 
to the Stop field of the DMA Write Doorbell Register 
(DMA_WRITE_DOORBELL_OFF) or DMA Read Doorbell Register 
(DMA_READ_DOORBELL_OFF) 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 

RIE 

Remote Interrupt Enable (RIE). You must set this bit to enable 
the generation of the Done or Abort Remote interrupts. For more 
details, see "Interrupts and Error Handling". In LL mode, the DMA 
overwrites this with the RIE of the LL element. The RIE bit in a LL 
element only enables the Done interrupt. In non-LL mode, the 
RIE bit enables the Done and Abort interrupts. 


This field is not defined in a link LL element. 

Note: The access attributes of this field are as follows: 
Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


LIE 
Local Interrupt Enable (LIE). You must set this bit to enable the 
generation of the Done or Abort Local interrupts. For more 
details, see "Interrupts and Error Handling". In LL mode, the DMA 
overwrites this with the LIE of the LL element. The LIE bit in a LL 
element only enables the Done interrupt. In non-LL mode, the 
LIE bit enables the Done and Abort interrupts. 
This field is not defined in a link LL element. 

3 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


LLP 
Load Link Pointer (LLP). Used in linked list mode only. Indicates 
that this linked list element is a link element, and its LL element 
pointer dwords are pointing to the next (non-contiguous) 
element. The DMA loads this field with the LLP of the linked list 
element. 
Note: The access attributes of this field are as follows: 
2 RW |0x0 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
TCB 
Toggle Cycle Bit (TCB). Indicates to the DMA to toggle its 
interpretation of the CB. Used in linked list mode only. It is used 
to synchronize the producer (software) and the consumer (DMA). 
For more details, see "PCS-CCS-CB-TCB Producer-Consumer 
Synchronization". The DMA loads this field with the TCB of the 
linked list element. this field is not defined in a data LL element. 
1 RW /0xO Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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_Bit_|Attr| Reset Value|____________Deseription ___| 


ee Bit (CB). Used in linked list mode only. It is used to 
synchronize the producer (software) and the consumer (DMA). 
For more details, see "PCS-CCS-CB-TCB Producer-Consumer 
Synchronization". The DMA loads this field with the CB of the 
linked list element. 
Note: The access attributes of this field are as follows: 

RW |0x0 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP _ PCIE DMA TRANSFER SIZE OFF WRCH i 
Address: Operational Base + offset (0x0208) 


| Bit |Attr| Reset Value 


DMA_TRANSFER_SIZE 

DMA Transfer Size. You program this register with the size of the 

DMA transfer. The maximum DMA transfer size is 4Gbytes. The 

minimum transfer size is one byte (0x1). This field is 

automatically decremented by the DMA as the DMA write channel 

transfer progresses. This field indicates the number bytes 

remaining to be transferred. When all bytes are successfully 

transferred the current transfer size is zero. In LL mode, the DMA 

overwrites this register with the corresponding dword of the LL 

element. 

You can read this register to monitor the transfer progress, 

however in some scenarios this register is updated after a delay. 
31:0 |RW |0x00000000 |For example, when less than 3 channels are doorbelled, this 

register is updated only after a descriptor finishes(linked list 

mode), or the transfer ends (non-linked list mode). 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP _ PCIE DMA SAR LOW OFF WRCH i 
Address: Operational Base + offset (Ox020C) 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘CC*é@DeSecription 
SRC_ADDR_REG_LOW 
Source Address Register (lower 32 bits). Indicates the next 
address to be read from. The DMA increments the SAR as the 
DMA transfer progresses. In LL mode, the DMA overwrites this 
with the corresponding dword of the LL element. 
DMA Read: The SAR is the address of the remote memory. 
DMA Write: The SAR is the address of the local memory. 

31:0 IRW /Ox00000000 |Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE DMA _SAR_ HIGH OFF _WRCH i 
Address: Operational Base + offset (0x0210) 


| Bit |Attr|/ResetValue| Ci escription = 


SRC_ADDR_REG_HIGH 
Source Address Register (higher 32 bits). In LL mode, the DMA 
overwrites this with the corresponding dword of the LL element. 
Note: The access attributes of this field are as follows: 
31:0 |RW |0x00000000 Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE DMA DAR LOW OFF WRCH i 
Address: Operational Base + offset (0x0214) 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 

DST_ADDR_REG_LOW 

Destination Address Register (lower 32 bits). Indicates the next 

address to be written to. The DMA increments the DAR as the 

DMA transfer progresses. In LL mode, the DMA overwrites this 

with the corresponding dword of the LL element. 

DMA Read: The DAR is the address of the local memory. 

DMA Write: The DAR is the address of the remote memory. 
31:0 IRW |/Ox00000000 |Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP_PCIE DMA DAR HIGH OFF WRCH i 
Address: Operational Base + offset (0x0218) 


| Bit |Attr|/Reset Value| Ci escription = 


DST_ADDR_REG_HIGH 
Destination Address Register (Higher 32 bits). In LL mode, the 
DMA overwrites this with the corresponding dword of the LL 
element. 
Note: The access attributes of this field are as follows: 
31:0 |RW |Ox00000000 Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: tru 


USP _ PCIE DMA LLP LOW OFF WRCH i 
Address: Operational Base + offset (0x021C) 
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| Bit |Attr|ResetValue| Ci@eescription 


LLP_LOW 
Lower bits of the address of the linked list transfer list in local 
memory. Used in linked list mode only. Updated by the DMA to 
point to the next element in the transfer list after the previous 
element is consumed. 
When the current element is a data element; this field is 
incremented by 6 DWORDS. 
When the current element is a link element; this field is 
31:0 JIRW |/Ox00000000 |overwritten by the LL Element Pointer of the element. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE DMA LLP HIGH OFF WRCH i 
Address: Operational Base + offset (0x0220 


| Bit _|Attr| Reset Value 


LLP_HIGH 
Higher 32 bits of the address of the linked list transfer list in local 
memory. Used in linked list mode only. Updated by the DMA to 
point to the next element in the transfer list as elements are 
consumed. 
Note: The access attributes of this field are as follows: 
31:0 |RW |0x00000000 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE DMA _CH CONTROL1 OFF RDCH i 
Address: Operational Base + offset (0x0300) 
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| Bit |Attr|ResetValue| Ci eescription 


DMA_AT 

Address Translation TLP Header Bit (AT). The DMA uses this TLP 

header field when generating MRd/MWr (not IMWr) TLPs. 

Note: The access attributes of this field are as follows: 
31:30}/RW |0x0 Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 

DMA_TC 

Traffic Class TLP Header Bit (TC). The DMA uses this TLP header 

field when generating MRd/MWr (not IMWr) TLPs. 

Note: The access attributes of this field are as follows: 
29:27|RW |0x0 Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


26. [RO |OxO———ireserved — — —“(*‘“‘“(CS™*™*™*™*™*™C™C™C™C~SCS 
DMA_RO 
Relaxed Ordering TLP Header Bit (RO) 
The DMA uses this TLP header field when generating MRd/MWr 
(not IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
25 RW {0x0 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


DMA_NS_SRC 
Source No Snoop TLP Header Bit. The DMA uses this TLP header 
field when generating MRd (SAR addressing space) (not IMWr) 
TLPs. 
Note: The access attributes of this field are as follows: 
24 RW {0x0 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
DMA_NS_DST 
Destination No Snoop TLP Header Bit. The DMA uses this TLP 
header field when generating MWr (DAR addressing space) (not 
IMWr) TLPs. 
Note: The access attributes of this field are as follows: 
23 RW |0x0 Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


DMA_MEM_TYPE 
Master AXI ACE-Lite Cache Coherency Control. This field sets the 
DMA channel memory type of the address space of the data 
transfer as follows: For more details, see "ACE-Lite Features and 
Limitations" section of the Databook. 
Irrespective of the value of this field, Linked list descriptor 
requests have this attribute set to Ox1. 
Note: The access attributes of this field are as follows: 
22 RW {0x0 Wire: R/W 
Dbi: R/W 
Values: 
0x0 (PERIPHERAL): peripheral 
0x1 (MEM_TYPE): main memory 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


21:17/RO_|ox0o [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


DMA_FUNC_NUM 
Function Number (FN). The controller uses this field when 
generating the requester ID for the MRd/MWr DMA TLP. When you 
have enabled SR-IOV, then this field is ignored if you have set the 
VFE field in the DMA Read Channel Control 2 Register 
(DMA_CH_CONTROL2_OFF_RDCH_0). 
Note: The access attributes of this field are as follows: 

16:12}RW |0x00 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


]41:10/RO_|OxO_ reserved 


LLE 
Linked List Enable (LLE). 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
rw loxo Values: 
0x1 (ENABLE): Enable linked list operation 
0x0 (DISABLE): Disable linked list operation 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


CCS 
Consumer Cycle State (CCS). Used in linked list mode only. It is 
used to synchronize the producer (software) and the consumer 
(DMA). For more details, see "PCS-CCS-CB-TCB Producer- 
Consumer Synchronization". 
You must initialize this bit. The DMA updates this bit during linked 
list operation. 

RW 0x0 Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


7_—|RO_|oxo_ si reserved 
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_Bit_|Attr| Reset Value|__________Deseription __| 


Saas Status (CS). The channel status bits identify the current 
operational state of the DMA channel. The operation state 
encoding for each DMA channel is a s follows: 


Values: 


0x0 (RSVD): Reserved 

Ox1 (RUN): Running. This channel is active and transferring data. 
0x2 (HALT): Halted. An error condition has been detected, and 
the DMA has stopped this channel. 

0x3 (STOP): Stopped. The DMA has transferred all data for this 
channel, or you have prematurely stopped this channel by writing 
to the Stop field of the DMA Read Doorbell Register 
(DMA_WRITE_DOORBELL_OFF) or DMA Read Doorbell Register 
(DMA_READ_DOORBELL_OFF). 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 

RIE 

Remote Interrupt Enable (RIE). You must set this bit to enable 
the generation of the Done or Abort Remote interrupts. For more 
details, see "Interrupts and Error Handling". In LL mode, the DMA 
overwrites this with the RIE of the LL element. The RIE bit in a LL 
element only enables the Done interrupt. In non-LL mode, the 
RIE bit enables the Done and Abort interrupts. 


This field is not defined in a link LL element. 

Note: The access attributes of this field are as follows: 
Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 


Testable: writeAsRead 


Volatile: true 
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| Bit |Attr|ResetValue| Ci@eescription 


LIE 
Local Interrupt Enable (LIE). You must set this bit to enable the 
generation of the Done or Abort Local interrupts. For more 
details, see "Interrupts and Error Handling". In LL mode, the DMA 
overwrites this with the LIE of the LL element. The LIE bit in a LL 
element only enables the Done interrupt. In non-LL mode, the 
LIE bit enables the Done and Abort interrupts. 
This field is not defined in a link LL element. 

3 RW {0x0 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


LLP 
Load Link Pointer (LLP). Used in linked list mode only. Indicates 
that this linked list element is a link element, and its LL element 
pointer dwords are pointing to the next (non-contiguous) 
element. The DMA loads this field with the LLP of the linked list 
element. 
Note: The access attributes of this field are as follows: 
2 RW |0x0 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
TCB 
Toggle Cycle Bit (TCB). Indicates to the DMA to toggle its 
interpretation of the CB. Used in linked list mode only. It is used 
to synchronize the producer (software) and the consumer (DMA). 
For more details, see "PCS-CCS-CB-TCB Producer-Consumer 
Synchronization". The DMA loads this field with the TCB of the 
linked list element. This field is not defined in a data LL element. 
1 RW /0xO Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 
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_Bit_|Attr| Reset Value|___________Deseription ____| 


ee Bit (CB). Used in linked list mode only. It is used to 
synchronize the producer (software) and the consumer (DMA). 
For more details, see "PCS-CCS-CB-TCB Producer-Consumer 
Synchronization". The DMA loads this field with the CB of the 
linked list element. 
Note: The access attributes of this field are as follows: 

RW |0x0 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE DMA TRANSFER SIZE OFF RDCH i 
Address: Operational Base + offset (0x0308) 


| Bit |Attr| Reset Value 


DMA_TRANSFER_SIZE 

DMA Transfer Size. You program this register with the size of the 

DMA transfer. The maximum DMA transfer size is 4Gbytes. The 

minimum transfer size is one byte (0x1). This field is 

automatically decremented by the DMA as the DMA read channel 

transfer progresses. This field indicates the number bytes 

remaining to be transferred. When all bytes are successfully 

transferred the current transfer size is zero. In LL mode, the DMA 

overwrites this register with the corresponding dword of the LL 

element. 

You can read this register to monitor the transfer progress, 

however in some scenarios this register is updated after a delay. 
31:0 |RW |0x00000000 |For example, when less than 3 channels are doorbelled, this 

register is updated only after a descriptor finishes(linked list 

mode), or the transfer ends (non-linked list mode). 

Note: The access attributes of this field are as follows: 

Wire: R/W 

Dbi: R/W 

Value After Reset: 0x0 

Testable: writeAsRead 

Volatile: true 


USP_PCIE DMA _ SAR LOW _ OFF RDCH i 
Address: Operational Base + offset (0x030C) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC*é@DeSecription 
SRC_ADDR_REG_LOW 
Source Address Register (Lower 32 bits). Indicates the next 
address to be read from. The DMA increments the SAR as the 
DMA transfer progresses. In LL mode, the DMA overwrites this 
with the corresponding dword of the LL element. 
DMA Read: The SAR is the address of the remote memory. 
DMA Read: The SAR is the address of the local memory. 

31:0 IRW /Ox00000000 |Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE DMA _SAR_ HIGH OFF RDCH i 
Address: Operational Base + offset (0x0310) 


| Bit |Attr|/ResetValue| Ci escription = 


SRC_ADDR_REG_HIGH 
Source Address Register (higher 32 bits). In LL mode, the DMA 
overwrites this with the corresponding dword of the LL element. 
Note: The access attributes of this field are as follows: 
31:0 |RW |OxO0000000 |Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE DMA DAR LOW OFF RDCH i 
Address: Operational Base + offset (0x0314) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CC‘#éD@Scription 
DST_ADDR_REG_LOW 
Destination Address Register (Lower 32 bits). Indicates the next 
address to be written to. The DMA increments the DAR as the 
DMA transfer progresses. In LL mode, the DMA overwrites this 
with the corresponding dword of the LL element. 
DMA Read: The DAR is the address of the local memory. 
DMA Read: The DAR is the address of the remote memory. 

31:0 IRW |/Ox00000000 |Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP_PCIE DMA _DAR_ HIGH OFF RDCH i 
Address: Operational Base + offset (0x0318) 


| Bit |Attr|/ResetValue| Ci escription 


DST_ADDR_REG_HIGH 
Destination Address Register (higher 32 bits). In LL mode, the 
DMA overwrites this with the corresponding dword of the LL 
element. 
Note: The access attributes of this field are as follows: 
31:0 |RW |Ox00000000 Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP _ PCIE DMA LLP LOW OFF RDCH i 
Address: Operational Base + offset (0x031C) 
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| Bit |Attr|ResetValue| —Ci@eescription 


LLP_LOW 
Lower bits of the address of the linked list transfer list in local 
memory. Used in linked list mode only. Updated by the DMA to 
point to the next element in the transfer list after the previous 
element is consumed. 
When the current element is a data element; this field is 
incremented by 6 DWORDS. 
When the current element is a link element; this field is 
31:0 JIRW |/Ox00000000 |overwritten by the LL Element Pointer of the element. 
Note: The access attributes of this field are as follows: 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


USP PCIE DMA LLP HIGH OFF RDCH i 
Address: Operational Base + offset (0x0320 


| Bit _|Attr| Reset Value 


LLP_HIGH 
Higher 32 bits of the address of the linked list transfer list in local 
memory. Used in linked list mode only. Updated by the DMA to 
point to the next element in the transfer list as elements are 
consumed. 
Note: The access attributes of this field are as follows: 
31:0 |RW |0x00000000 
Wire: R/W 
Dbi: R/W 
Value After Reset: 0x0 
Testable: writeAsRead 
Volatile: true 


11.4.4.41 USP_PCIE_ELBI Registers Summary 


Reset eee 
tent tome fal se | Seen 
USP PCIE ELBI APP ELB ELBI Interface Application 
TINT GENO OxQE0e w_ |oxo0000000 Interrupt Generate Register 0 
USP PCIE ELBI APP ELB ELBI Interface Application 
L_INT GEN1 PROCS w_ |oxoo000000 Interrupt Generate Register 1 


USP PCIE ELBI APP ELB ELBI Interface Application 
I_INTMSKO ORQE0S w_ foxooo00000 Interrupt Mask Register 0 
USP PCIE ELBI APP ELB ELBI Interface Application 
IT INTMSK1 OXOEDE 2 cers Interrupt Mask Register 1 
USP PCIE ELBI APP ELB ELBI Interface Application User 
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Reset Sa cae 
| _ Name | oftset size] Value eee 
USP PCIE ELBI APP ELB ELBI Interface Application User 
1 USERS Ox0E14 w_ |oxoo000000 Register 5 


W 
USP PCIE ELBI APP ELB ELBI Interface Application User 
ELBI Interface Application 
wy 3 jeeenenneee Interrupt Status Register 
ELBI Interface Application User 
0x00000000 Register 8 
0 


HEE EEE oes poo pager ooo 
EEE bees by poowm page ooo 
HEEL SEE beoe bv boom page moo 
HEE EEE boos by pom page oO 


USP PCIE ELBI APP ELB ELBI Interface Application User 
I_USER13 one 0x00000000 |pagister 13 
USP PCIE ELBI APP ELB ELBI Interface Application User 
I_USER14 Oye: 0x00000000 | register 14 
USP PCIE ELBI APP ELB ELBI Interface Application User 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


11.4.4.42 USP_PCIE_ELBI Detail Registers Description 
USP PCIE ELBI APP ELBI INT GENO 
Address: Operational Base + offset (OxOE0O) 


| Bit |Attr| Reset Value Description 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
Pi nO WO Px000e 1'bO: Write access disable 
1'b1: Write access enable 
elbi_app_int_O 
. Interrupt Status Generation 
Bao Wr OZ0000 These registers can be set "1" by wire access to generate 
interrupt to local CPU through ep_elbi_app_int. 


USP_ PCIE ELBI APP ELBI INT GENi 
Address: Operational Base + offset (Ox0E04) 


| Bit |Attr| Reset Value, 


PC escription 
write_enable 
: Write enable for lower 16 bits, each bit is individual. 
31:16)/WO |0x0000 1'bO: Write access disable 
1'b1: Write access enable 


elbi_app_int_1 
. Interrupt Status Generation 
Pore RW: /0x0000 These registers can be set "1" by wire access to generate 
interrupt to local CPU through ep_elbi_app_int. 


USP PCIE ELBI APP ELBI INTMSKO 
Address: Operational Base + offset (OxOE08) 
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| Bit |Attr|ResetValue| Ci@eescription 


write_enable 
: Write enable for lower 16 bits, each bit is individual. 
oP FO WO; Ox0000 1'bO: Write access disable 
1'b1: Write access enable 


elbi_app_intmsk 
. Interrupt Status Generation 
£520 RY (OX0000 These registers can be set "1" by wire access to generate 
interrupt to local CPU through ep_elbi_app_int. 


USP PCIE ELBI APP ELBI INTMSK1 
Address: Operational Base + offset (OxOEOC 


| Bit |Attr|/ResetValue| Ci eescription 


write_enable 
. Write enable for lower 16 bits, each bit is individual. 
BE TOO: 0x0000 1'bO: Write access disable 
1'b1: Write access enable 
elbi_app_intmsk 
; Interrupt Status Generation 
POO) WV) OX0GR0 These registers can be set "1" by wire access to generate 
interrupt to local CPU through ep_elbi_app_int. 


USP PCIE ELBI APP ELBI USER4 
Address: Operational Base + offset (Ox0E10) 


| Bit |Attr| Reset Value 


: app_data 
oxeOon een Application User Define Information. 


USP_PCIE ELBI APP ELBI USERS5 
Address: Operational Base + offset (Ox0E14) 


| Bit |Attr|/ResetValue| Ci eescription = 


é app_data 
0x00000000 Application User Define Information. 


USP PCIE ELBI APP ELBI USERG6 
Address: Operational Base + offset (0x0E18) 


| Bit |Attr| Reset Value 


. app_data 
OxHoneoned Application User Define Information. 


USP_PCIE ELBI APP_ELBI INTSTS 
Address: Operational Base + offset (OxOE1C) 


| Bit |Attr| Reset Value, 


Po eseription 
elbi_app_intsts_1 
W1 Interrupt Status 1 
31:16 C 0x0000 1'bO: No interrupt 
1'b1: Interrupt 
Write "1" to clear each status bit 


elbi_app_intsts_O 
WI Interrupt Status 0 
15:0 C 0x0000 1'bO: No interrupt 
1'b1: Interrupt 
Write "1" to clear each status bit 


USP PCIE ELBI APP ELBI USERS 
Address: Operational Base + offset (Ox0E20) 
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| Bit |Attr|ResetValue| Ci@eescription 


; app_data 
ee Application User Define Information. 


USP_PCIE ELBI APP _ELBI USER9 
Address: Operational Base + offset (Ox0E24) 


| Bit |Attr|/ResetValue| Ci eescription 


' app_data 
0x00000000 Application User Define Information. 


USP PCIE ELBI APP ELBI USERi0 
Address: Operational Base + offset (OxOE28 


| Bit _|Attr| Reset Value 


: app_data 
Sono n8 Application User Define Information. 


USP PCIE ELBI APP ELBI USER11 
Address: Operational Base + offset (OxOE2C) 


| Bit |Attr| Reset Value 


: app_data 
ONO OR ONO8 Application User Define Information. 


USP PCIE ELBI APP ELBI USER1i2 
Address: Operational Base + offset (OxOE30 


| Bit_|Attr| Reset Value 


: app_data 
0x00000000 Application User Define Information. 


USP PCIE ELBI APP ELBI USER13 
Address: Operational Base + offset (Ox0E34) 


| Bit |Attr| Reset Value 


: app_data 
OxQ0000000 Application User Define Information. 


USP_ PCIE ELBI APP ELBI USER14 
Address: Operational Base + offset (Ox0E38) 


| Bit |Attr|/ResetValue| Ci escription = 


: app_data 
Ox00000000 Application User Define Information. 


USP PCIE ELBI APP ELBI USER15 
Address: Operational Base + offset (OxOE3C 


| Bit_|Attr| Reset Value 


: app_data 
Dxsoneoden Application User Define Information. 


11.5 Interface Description 
Table 11-10 PCle IO Usage Model 


Signal name Direction IO Attribute 
BUTTON_RSTN I pull down 
WAKEN 1/O Open Drain, pull up 
PERSTN 1/O pull down 
CLKREQN 1/O Open Drain, pull up 
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Table 11-11 PCle3_4L G3 Interface Description 


01_BO_u 


Module Pin Dir Group Pin Name IOMUX Setting 
pcie_button_ | I PCIE30X4_BUTTON_RSTN/DP1_HPDIN_MO/MCU_JTAG_TMS BUS_IOC_GPIO3D_IOMUX 
rst_n M1/UART9_TX_M2/PWM11_IR_M3/SPIO_CS1_M3/GPIO3_D5_ | _SEL_H[7:4] = 4’h4 
d 
pcie_perst_n I MO 12S1_SDI3_M1/PDMO_SDI1_M1/12C6_SCL_MO/UART1_CTSN BUS_IOC_GPIOOD_IOMUX 
M2/PWM7_IR_MO/SPI3_MISO_M2/PCIE30X4_PERSTN_MO/GPI | _SEL_L[3:0] = 4’hc 
O0_DO_d 
M1 BT1120_D12/PCIE30X4_PERSTN_M1/HDMI_RX_HPDOUT_MO0/ | BUS _IOC_GPIO4B_IOMUX 
SATAO_ACT_LED_M0/1I2C5_SCL_M1/PWM13_M1/SPI3_MOSI SEL_H[11:8] = 4’h4 
M1/GPIO4_B6_d 
M2 CIF_D10/PCIE30X4_PERSTN_M2/HDMI_TX1_SCL_M1/SPI3_M BUS_IOC_GPIO3C_IOMUX 
ISO_M3/GPIO3_C6_u _SEL_H[11:8] = 4’h4 
M3 PDM1_SDI3_M1i/PCIE30X4_PERSTN_M3/UART4_RX_M2/SPIO. BUS_IOC_GPIO1B_IOMUX 
MOSI_M2/GPIO1_B2_d _SEL_L[11:8] = 4’h4 
pcie_wake_in | I/O MO 12S1_SDI2_M1/PDMO_SDIO_M1/1I2C6_SDA_MO/UART1_RTSN BUS_IOC_GPIOOC_IOMUX 
/out _M2/PWM6_M0/SPIO_MISO_MO/PCIE30X4_WAKEN_MO/GPIOO | _SEL_H[15:12] = 4’hc 
_C7_d 
M1 BT1120_D11/PCIE30X4_WAKEN_M1/HDMI_RX_CEC_MO0O/SATA | BUS_IOC_GPIO4B_IOMUX 
1_ACT_LED_M0/UART9_RX_M1/PWM12_M1/SPI3_MISO_M1/ SEL_H[7:4] = 4’h4 
GPIO4_B5_d 
M2 CIF_D9/FSPI_CS1N_M2/PCIE30X4_WAKEN_M2/HDMI_TX1_S BUS_IOC_GPIO3C_IOMUX 
DA_M1/CAN2_TX_MO0/UART5_RX_M1/SPI3_CS1_M3/GPIO3_C | _SEL_H[7:4] = 4’h4 
5 
M3 PDM1_SDI2_M1/PCIE30X4_WAKEN_M3/SPIO_MISO_M2/GPIO BUS_IOC_GPIO1B_IOMUX 
1_Bi_d _SEL_L[7:4] = 4’h4 
pcie_clkreq_i | I/O MO 12S1_SDI1_M1/NPU_AVS/UARTO_RTSN/PWM5_M1/SPIO_CLK BUS_IOC_GPIOOC_IOMUX 
n/out_n _MO0/PCIE30X4_CLKREQN_M0/SATA_CP_POD/GPIOO_C6_u _SEL_H[11:8] = 4’hc 
M1 CIF_CLKOUT/BT1120_D10/12S1_SDO3_M0/PCIE30X4_CLKRE BUS_IOC_GPIO4B_IOMUX 
QN_M1/DPO_HPDIN_MO/SPDIFO_TX_M1/UART9_TX_M1/PWM _SEL_H[3:0] = 4’h4 
11_IR_M1/GPIO4_B4_u 
M2 CIF_D8/FSPI_CSON_M2/PCIE30X4_CLKREQN_M2/HDMI_TX1 BUS_IOC_GPIO3C_IOMUX 
CEC_M2/CAN2_RX_MO/UART5_TX_M1/SPI3_CSO_M3/GPIO3_ | _SEL_H[3:0] = 4’h4 
C4_u 
M3 PDM1_SDI1_M1/PCIE30X4_CLKREQN_M3/SPI2_CS1_M0/GPI BUS_IOC_GPIO1B_IOMUX 


_SEL_L[3:0] = 4’h4 


Notes: I=input, O=output, I/O=input/output, bidirectional 


Table 11-12 PCle3_2L RC G3 Interface Description 


TN_M1/12C6_SDA_M3/UART8_TX_MO/SPI2_CS1_M1/GPIO4_ 


Module Pin Dir Group Pin Name IOMUX Setting 
pcie_button_ | I GMAC1_PPSCLK/PCIE30X2_BUTTON_RSTN/UART7_RX_M1/S BUS_IOC_GPIO3C_IOMUX 
rst_n PIi_CLK_M1i/GPIO3_C1_d SEL_L[7:4] = 4’h4 
pcie_perst_n | I MO 12S1_SDO2_M1/PDM0_SDI2_M1/PWM3_IR_MO/I2C1_SCL_M BUS_IOC_GPIOOD_IOMUX 
2/CAN2_RX_M1i/HDMI_TXO_SDA_M1/SPI3_CSO_M2/PCIE30X | SEL_H[3:0] = 4’hc 
2_PERSTN_MO/SATA_CPDET/GPIOO_D4_u 
M1 CIF_CLKIN/BT1120_CLKOUT/I2S1_SDI3_M0/PCIE30X2_PERS | BUS_IOC_GPIO4B_IOMUX 


SEL_L[3:0] = 4’h4 
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Module Pin Dir Group Pin Name IOMUX Setting 
BO_d 
M2 HDMI_TXO_HPD_M1/PCIE30X2_PERSTN_M2/HDMI_RX_HPDO | BUS_IOC_GPIO3D_IOMUX 
UT_M1/MCU_JTAG_TCK_M1i/UART9_RX_M2/SPIO_CSO_M3/G SEL_H[3:0] = 4’h4 
PIO3_D4_d 
M3 MIPI_CAMERA2_CLK_MO0O/SPDIF1_TX_MO/PCIE30X2_PERSTN BUS_IOC_GPIO1B_IOMUX 
_M3/HDMI_RX_CEC_M2/SATA2_ACT_LED_M1/I2C5_SDA_M3 | SEL_H[15:12] = 4’h4 
/UART1_RX_M1/PWM13_M2/GPIO1_B7_u 
pcie_wake_i 1/0 MO 12S1_SDO1_M1/1I2CO_SDA_M2/UART1_RX_M2/HDMI_RX_SC_ | BUS_IOC_GPIOOD_IOMUX 
n/out L_MO/SPI3_MOSI_M2/PCIE30X2_WAKEN_MO/HDMI_TX1_CE SEL_L[11:8] = 4’hc 
C_M1/GPIOO_D2_u 
M1 CIF_D7/BT1120_D7/1I2S1_SDI2_M0/PCIE30X2_WAKEN_M1/I BUS_IOC_GPIO4A_IOMUX 
2C5_SDA_M2/SPI2_CSO_M1i/GPIO4_A7_d SEL_H[15:12] = 4’h4 
M2 CIF_D15/PCIE30X2_WAKEN_M2/HDMI_RX_SDA_M1/1I2C7_S BUS_IOC_GPIO3D_IOMUX 
DA_M2/UART9_CTSN_M2/PWM10_M2/SPIO_CLK_M3/GPIO3_ | SEL_L[15:12] = 4’h4 
D3_d 
M3 MIPI_CAMERA1_CLK_M0/SPDIFO_TX_MO/PCIE30X2_WAKEN BUS_IOC_GPIO1B_IOMUX 
M3/HDMI_RX_HPDOUT_M2/12C5_SCL_M3/UART1_TX_M1/GP_ | SEL_H[11:8] = 4’h4 
101_B6_d 
pcie_clkreg_i | 1/0 MO 12S1_SDO0_M1/CPU_BIGO_AVS/I2CO_SCL_M2/UARTO_CTSN | BUS_IOC_GPIOOD_IOMUX 
n/out_n /UART1_TX_M2/HDMI_RX_SDA_MO/SPIO_CSO_MO/PCIE30X2 | SEL_L[7:4] = 4’hc 
_CLKREQN_MO/HDMI_TXO_CEC_M1/GPIOO_D1_u 
M1 CIF_D6/BT1120_D6/1I2S1_SDI1_MO0/PCIE30X2_CLKREQN_M1 | BUS_IOC_GPIO4A_IOMUX 
/12C5_SCL_M2/UART3_RX_M2/SPI2_CLK_M1/GPIO4_A6_d SEL_H[11:8] = 4’h4 
M2 CIF_D14/PCIE30X2_CLKREQN_M2/HDMI_RX_SCL_M1/12C7 BUS_IOC_GPIO3D_IOMUX 
SCL_M2/UART9_RTSN_M2/SPIO_MOSI_M3/GPIO3_D2_d SEL_L[11:8] = 4’h4 
M3 MIPI_CAMERA4_CLK_M0/PCIE30X2_CLKREQN_M3/HDMI_RX BUS_IOC_GPIO1D_IOMUX 
SDA_M2/12C8_SDA_M2/UART1_CTSN_M1/PWM15_IR_M3/G | SEL_H[15:12] = 4’h4 
PIO1_D7_u 


Notes: I=input, O=output, I/O=input/output, bidirectional 


Table 11-13 PCle3_1L0 RC G3 Interface Description 


Module Pin Dir Group Pin Name IOMUX Setting 
pcie_button_ | I MIPI_CAMERAO_CLK_MO0/SPDIF1_TX_M1/12S1_SDO0_M0/PC BUS_IOC_GPIO4B_IOMUX 
rst_n IE30X1_0_BUTTON_RSTN/SATA2_ACT_LED_MO0/I2C6_SCL_M | SEL_L[7:4] = 4’h4 
3/UART8_RX_MO/SPIO_CS1_M1/GPIO4_B1_u 
pcie_perst_n | I MO 12S1_SDIO_M1/GPU_AVS/UARTO_TX_M0/I2C4_SCL_M2/DP1 BUS_IOC_GPIOOC_IOMUX 
_HPDIN_M1/PWM4_M0/PCIE30X1_0_PERSTN_MO0O/GPIOO_C5 SEL_H[7:4] = 4’hc 
_u 
M1 CIF_D5/BT1120_D5/1I2S1_SDIO_MO/PCIE30X1_0_PERSTN_M | GPIO4A_IOMUX_SEL_H[7: 
1/12C3_SDA_M2/UART3_TX_M2/SPI2_MOSI_M1/GPIO4_A5_ 4] = 4’n4 
d 
M2 PDM1_CLKO_M1/PCIE30X1_0_PERSTN_M2/UART7_RX_M2/S BUS_IOC_GPIO1B_IOMUX 
PIO_CSO_M2/GPIO1_B4_u SEL_H[3:0] = 4’h4 
pcie_wake_i 1/0 MO PDMO_CLK1_M1/PWM2_M0/UARTO_RX_M0/1I2C4_SDA_M2/D BUS_IOC_GPIOOC_IOMUX 
n/out PO_HPDIN_M1i/PCIE30X1_0_WAKEN_MO0/GPIOO_C4_d SEL_H[3:0] = 4’hc 
M1 CIF_D4/BT1120_D4 BUS_IOC_GPIO4A_IOMUX 
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101_B5_u 


Module Pin Dir Group Pin Name IOMUX Setting 
/PCIE30X1_0_WAKEN_M1/12C3_SCL_M2/UARTO_RX_M2/SPI SEL_H[3:0] = 4’h4 
2_MISO_M1/GPIO4_A4_d 

M2 PDM1_CLK1_M1/PCIE30X1_0_WAKEN_M2/SATAO_ACT_LED BUS_IOC_GPIO1B_IOMUX 
M1/UART4_TX_M2/SPIO_CLK_M2/GPIO1_B3_d SEL_L[15:12] = 4’h4 
pcie_clkreq_i | I/O MO PDMO_CLKO_M1/PWM1_M0/I2C2_SDA_MO0/CANO_RX_MO/SPI | BUS_IOC_GPIOOC_IOMUX 
n/out_n 0_MOSI_MO0/PCIE30X1_0_CLKREQN_M0/GPIOO_CO_d SEL_L[3:0] = 4’hc 
M1 CIF_D3/BT1120_D3/12S1_SCLK_MO0/PCIE30X1_0_CLKREQN BUS_IOC_GPIO4A_IOMUX 
M1/UARTO_TX_M2/GPIO4_A3_d SEL_L[15:12] = 4’h4 
M2 PCIE30X1_0_CLKREQN_M2/UART7_TX_M2/SPIO_CS1_M2/GP | BUS_IOC_GPIO1B_IOMUX 


SEL_H[7:4] = 4’h4 


Notes: I=input, O=output, I/O=input/output, bidirectional 


Table 11-14 PCle3_1L1 RC G3 Interface Description 


ART6_RX_M1/SP14_MISO_M2/GPIO1_A0_d 


Module Pin Dir Group Pin Name IOMUX Setting 
pcie_button_ | I CIF_HREF/BT1120_D8/I2S1_SDO1_M0/PCIE30X1_1_BUTTO BUS_IOC_GPIO4B_IOMUX 
rst_n N_RSTN/I2C7_SCL_M3/UART8_RTSN_M0O/PWM14_M1/SPIO. SEL_L[11:8] = 4’h4 
CSO_M1/CAN1_RX_M1/GPIO4_B2_u 
pcie_perst_n | I MO 12S1_LRCK__M1i/PWM0_M0/1I2C2_SCL_M0O/CANO_TX_MO/SPI | BUS_IOC_GPIOOB_IOMUX 
0_CS1i_M0/PCIE30X1_1_PERSTN_M0/GPIOO_B7_d SEL_H[15:12] = 4’hc 
M1 CIF_D2/BT1120_D2/12S1_LRCK_MO/PCIE30X1_1_PERSTN_M | BUS_IOC_GPIO4A_IOMUX 
1/SPIO_CLK_M1/GPIO4_A2_d SEL_L[11:8] = 4’h4 
M2 PDM1_SDIO_M1i/PCIE30X1_1_PERSTN_M2/PWM3_IR_M3/SPI | BUS_IOC_GPIO1A_IOMUX 
2_CSO_MO0/GPIO1_A7_u SEL_H[15:12] = 4’h4 
pcie_wake_i 1/0 MO I2S1_SCLK_M1/JTAG_TMS_M2/12C1_SDA_M0/UART2_RX_M BUS_IOC_GPIOOB_IOMUX 
n/out 0/PCIE30X1_1_WAKEN_MO0/GPIOO_B6_d SEL_H[11:8] = 4’hc 
M1 CIF_D1/BT1120_D1/12S1_SCLK_M0O/PCIE30X1_1_WAKEN_M BUS_IOC_GPIO4A_IOMUX 
1/UART9_CTSN_M1/SPIO_MOSI_M1i/GPIO4_A1_d SEL_L[7:4] = 4’h4 
M2 PCIE30X1_1_WAKEN_M2/DP1_HPDIN_M2/SATA1_ACT_LED BUS_IOC_GPIO1A_IOMUX 
M1/12C2_SCL_M4/UART6_TX_M1/SPI4_MOSI_M2/GPIO1_A1i SEL_L[7:4] = 4’h4 
_d 
pcie_clkreq_i | I/O MO 12S1_MCLK_M1/JTAG_TCK_M2/12C1_SCL_MO/UART2_TX_MO | BUS_IOC_GPIOOB_IOMUX 
n/out_n /PCIE30X1_1_CLKREQN_M0/GPIOO_B5_d SEL_H[7:4] = 4’hc 
M1 CIF_D0O/BT1120_D0/1I2S1_MCLK_MO/PCIE30X1_1_CLKREQN BUS_IOC_GPIO4A_IOMUX 
M1/UART9_RTSN_M1/SPIO_MISO_M1/GPIO4_A0_d SEL_L[3:0] = 4’h4 
M2 PCIE30X1_1_ CLKREQN_M2/DPO_HPDIN_M2/12C2_SDA_M4/U | BUS_IOC_GPIO1A_IOMUX 


SEL_L[3:0] = 4’h4 


Notes: I=input, O=output, I/O=input/output, bidirectional 


Table 11-15 PCle3_1L2 RC G3 Interface Description 


Module Pin Dir Group Pin Name IOMUX Setting 
pcie_button_ | I CIF_VSYNC/BT1120_D9/12S1_SDO2_M0/PCIE20X1_2_ BUTT BUS_IOC_GPIO4B_IOMUX 
rst_n ON_RSTN/I2C7_SDA_M3/UART8_CTSN_MO/PWM15_IR_M1/C | SEL_L[15:12] = 4’h4 
AN1_TX_M1/GPIO4_B3_u 
pcie_perst_n | I MO CIF_D13/PCIE20X1_2_PERSTN_MO/HDMI_RX_CEC_M1i/UART | BUS_IOC_GPIO3D_IOMUX 
4_TX_M1/PWM9_M2/SPIO_MISO_M3/GPIO3_D1_d SEL_L[7:4] = 4’h4 
M1 BT1120_D15/SPDIF1_TX_M2/PCIE20X1_2_PERSTN_M1/HDM BUS_IOC_GPIO4C_IOMUX 
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Module Pin Dir Group Pin Name IOMUX Setting 
I_TX0_CEC_M0/12C8_SDA_M3/PWM6_M1/SPI3_CS1_M1/GPI | SEL_L[7:4] = 4’h4 
04_Ci_d 

pcie_wake_i 1/0 MO CIF_D12/PCIE20X1_2_WAKEN_MO/HDMI_TXO_SDA_M2/1I2C5 | BUS_IOC_GPIO3D_IOMUX 

n/out _SDA_MO0/UART4_RX_M1/PWM8_M2/SPI3_CLK_M3/GPIO3_D | SEL_L[3:0] = 4’h4 
O_u 

M1 BT1120_D14/PCIE20X1_2_ WAKEN_M1/HDMI_TXO_SDA_M0/ BUS_IOC_GPIO4C_IOMUX 
I2C8_SCL_M3/SPI3_CSO_M1i/GPIO4_CO_u SEL_L[3:0] = 4’h4 
pcie_clkreq_i | I/O MO CIF_D11/PCIE20X1_2_ CLKREQN_MO0O/HDMI_TXO_SCL_M2/I2 BUS_IOC_GPIO3C_IOMUX 
n/out_n C5_SCL_M0/SPI3_MOSI_M3/GPIO3_C7_u SEL_H[15:12] = 4’h4 
M1 BT1120_D13/PCIE20X1_2_CLKREQN_M1/HDMI_TXO_SCL_M BUS_IOC_GPIO4B_IOMUX 
0/12C5_SDA_M1/SPI3_CLK_M1/GPIO04_B7_u SEL_H[15:12] = 4’h4 


Notes: I=input, O=output, I/O=input/output, bidirectional 

11.6 Application Notes 

11.6.1 Clock and Reset 

11.6.1.1 Clock Overview 

The PCIe module uses multiple clock domains, it consists of system bus clocks (APB and 
AXI), Core function clock, PIPE interface clock, Power management clock, and PCIe PHY 
reference clock. 


Table 11-16 Clock Overview 


Clock Name Note 
pclk/core_clk/pipe_clk PIPE and Core clock from PHY PLL 
generated 
mstr_aclk AXI master clock 
slv_aclk AXI slave clock 
dbi_aclk DBI AXI slave clock 
aux_clk Low power clock(24MHz) 
apb_clk APB slave clock for Client 


The system bus clock is generated from SOC main PLL internally, please refer to the relative 
CRU for details. System bus clock gating is handled automatically by PCIe controller 


Core function clock is derived from the PIPE interface clock output from the PCIe PHY. In 
specific low power state, core function clock is gated and switch to Power management clock 
automatically. After power up, if the PHY is not ready(phystatus is not de-assert), accessing 
the core through AXI slave will be held until it is ready. 


The PHY TX PLL generates PIPE interface clock from the platform reference clock. The PCle 
link Training and transaction is completely dependent upon availability of this clock. 
Application should not initiate transactions before ensuring that the PHY PLL is locked. 


The Power management clock which should be fixed with 24MHz driven by crystal input 
clock. The PCIe controller uses this clock for counting time during L1 substates. You must 
program the frequency of this clock into the L1_SUBSTATES_OFF register with a value of 
24MHz to count real time. 


Many PCIe connections, especially backplane connections, require a synchronous reference 
clock between the two link partners. To achieve this a common clock source, referred to as 
REFCLK in the PCI Express Card Electromechanical Specification, should be used by both 
ends of the PCle link. 

11.6.1.2 PCIe PHY Reference Clock 

The PHY usually use the external dedicated 100M differential clock as reference clock, the 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2152 


RK3588 TRM-Part2 


clock should be compatible with the CEM specification. 


For low BOM cost usage, In RC mode, PCIe PHY can use internal single-ended clock which 
can be configured to 24Mhz(Combo PHY), 25Mhz(Combo PHY), 100Mhz(Combo PHY and 
PCIe 3.0 PHY). Meanwhile, in Combo PHY mode, PCIe PHY can provide differential clock 
output for system application. The source of differential clock output can be select from 
internal single-ended clock or PHY TX PLL. 


The PCIe 3.0 PHY can use internal SoC 100M reference by setting the ref_use_pad to “O”. To 

get better SI, the unused should be gated. 

11.6.1.3 Reset Overview 

11.6.1.3.1 Power-On Reset 

The power-on reset is used as Cold reset of the PCle. The entire module is reset when 

power-on reset is asserted and also generate a phy_rst_n to reset the PHY link. After de- 

assertion of the power-on reset, the PCIe PHY and PCIe Core function reset keeps until the 
software release. Software should finish PCIe PHY initialization before de-asserting the 
power-on reset. The power-on reset is controlled by CRU, the power-on reset is keep 
asserted until the software de-assert the reset request. 

11.6.1.3.2 | System reset 

The PCIe Controller has the following distinct resets, all of these are configurable through 

software driver. This section describes the function of each of the reset inputs. 

@ button_rst_n: Button reset from board if related IO has been used. Please refer to 
Interface Description section for more information. This reset has an equal functionality 
with power-on reset. 

@ perst_n: This reset works as Warm Reset of PCIe if related IO has been used. Please 
refer to Interface Description section for more information. 

@® core_rst_n: This is the main reset for the PCIe Controller. It resets all the logic in the 
core running in the CORE_CLK(partial of PCLK) domain, except for the PMC module. It 
keeps reset with power-up reset by default. It also should be asserted when Hot Reset 
or link down reset occurs, but Application software can delay core_rst_n been asserted 
until system is ready to do core reset. This delayed reset operation will be discussed in 
next section. 

@ AXI Reset: All three AXI interface has its own reset input: mstr_aresetn, slv_aresetn, 
dbi_resetn. Each resets all logic in the specific AXI clock domain. Typically, these resets 
are be asserted whenever core_rst_n is asserted. Application software shall have the 
knowledge of choosing an appropriate time to drive this reset in order to avoid times 
when a transaction is in flight. 

@ non_sticky_rst_n: Resets all non-sticky bit registers in the configuration register space. 

sticky_rst_n : Resets all sticky bit registers in the configuration register space. 

@ pwr_rst_n: Resets the PMC module and resets all registers in the PM clock domain, 
including sticky bits. It is the power-on reset. 

@ phy_rst_n: output reset signal to reset the PCIe PHY. This reset asserted along with Cold 
Reset, Warm Reset, Hot Reset. 

11.6.1.3.3 Hot Reset and Link-Down Reset 

A downstream port (DSP) can hot reset an upstream port (USP) by sending two consecutive 

TS1 ordered sets with the hot reset bit asserted. Eventually, the DSP and USP assert 

link_req_rst_not to request external logic to reset them. Alternatively, during normal 

operation, the link might fail and go down. After this link-down event, the controller requests 
the reset module to hot-reset the controller. There is no difference in the handling of a link- 
down reset or a hot reset. 


Hot Reset or Link-down reset cannot be activated before no transaction is appending on 
system bus. Application software must confirm that system bus is in IDLE state then let the 
reset operation go on. 

To prevent your application from hanging when the controller is reset, the controller must 
cleanly terminate all transactions that are still in-progress. In AXI configurations with a 
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segmented-buffer Rx queue architecture, the controller automatically executes this process 
before asserting link_req_rst_not. To disable automatic flushing, set the AUTO_FLUSH_EN 
field in LINK_FLUSH_CONTROL_OFF to ‘0’. 
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Fig. 11-5 Delaying the PCle Hot Reset 
Figure above illustrates the timing of handling Hot Reset. When Hot Reset or Link-down 
reset occurs, controller will assert smlh_req_rst_not as an early warning. This warning is an 
interrupt bit in Client Register group(link_req_rst_not_int). If you want to delay the reset of 
the controller so that it continues to accept and terminate slave requests, or to read out 
some register status through the DBI, you must set app_Itssm_enable =O immediately 
(combinatorially) after smlh_req_rst_not ->0, as shown in above, this can be achieved by 
enable the app_dly1_en, app_ltssm_enable will be de-asserted immediately to disable the 
LTSSM. Then the Hot Reset process is holding on, software then should set the PCIe BIU in 
IDLE state. This delay will be end-up by asserting app_dly1_done. 
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Fig. 11-6 Delaying the Link Training After Hot Reset 
If you want to delay link re-establishment (after reset) so that you can reprogram some 
registers through DBI, you must set app_Itssm_enable =O immediately after core_rst_n as 
shown in above. This can be achieved by enable the app_dly2_en, and end-up the delay by 
assert app_dly2_done. 
To be compatible with old version client design, the app_Itssm_enable_enhance is a new 


fe pata 
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way to control the glue behavior of the app_Itssm_enable. It’s advised set 

app_Itssm_enable_enhance to “1” when the version >= 0x50600. The mechanisms of 

delaying the Hot reset are available only in app_lItssm_enable_enhance mode. 

11.6.2 Initialization 

11.6.2.1 Initialization Sequence for RC Mode 

The initialization sequence for RC mode is as follows: 

1. Configure the IO for CLKREQ# and WAKE# signals. Configure the optional signals 

button_rst_n and perst_n if they are used. Please refer to section Interface Description 

for details. 

De-assert the PCIe 3.0 PHY PMA output clamp(pcie30_clamp_n) if PCIe 3.0 PHY used. 

If want to change the default pcie30_phy_mode or other critical configurations that need 

to be followed by phy_reset, please assert pcie30_phy_resetn 

4. Configure the CRU registers to provide appropriate reference clock to PCIe PHY if 
internal reference used. Check all the CRU control registers, such as PLL/DIV/CKG(clock 
gating), to make sure the reference and other clock is working normally. Please refer to 
CRU Chapter for more information. 

5. Configure Combo PIPE PHY or PCIe 3.0 PHY General Register File, to set PHY working 

mode, control the unused PIPE signals and initialize the PHY, the source of the reference 

or output the differential reference clock. 

De-assert the PCIe 3.0 pcie30_phy_resetn if necessary 

Sometimes, it is also necessary to configure the PHY internal register to adjust some 

analog trim. 

8. De-assert the power-up reset of PCIe Controller. Delay some time or wait PLL lock if the 
PLL lock flag is accessible. 

9. Set the app_Itssm_enable_enhance to enable enhance control mode of 
app_Itssm_enable 

10. Initialize the device_type as Root Complex. You can program Client and controller 
registers before Link training start if necessary. Link training can be initialed by setting 
Itssm_enable bit in register PCIE_CLIENT_GENERAL_CON to 1. Link training success will 
set phy_link_up_int to 1. And if data flow initialization success, dll_link_up_int interrupt 
status bit will be set to 1. These two bits can be polled in LTSSM_STATUS or 
GENERAL_DEBUG_INFO, besides, it can be informed by interrupt optionally. The 
controller tries to linkup at maximum Link width/speed, if you want to resize or change 
speed, please refer to internal application document about speed changing and lane 
resizing. It is strongly recommended that set direct_speed_change bit to 1 in 
PL_GEN2_CTRL_OFF before link training. 

11. Software emulation and initialization. 

12. Writes to Bus Master Enable (BME), Memory Space Enable (MSE), then application can 
start application traffic generation. 

11.6.2.2 Initialization Sequence for EP Mode 

The initialization sequence for EP mode is similar with Root Complex, except: 

@ Normally, perst_n is input for EP device if it is used. 

@ The reference clock of PHY is normally provided by mother board. 

@ The device_type to EP mode. 

@ EP doesn’t do emulation. 


Ww 


Deed 


11.6.2.3 SRIS Mode 

Software can enable support for the Separate Refclk with Independent Spread Spectrum 
Clocking (SRIS) feature as defined by the PCI Express Base Specification, Revision 5.0, 
Version 1.0, by setting CX_SRIS_SUPPORT =1. This also populates the app_sris_mode input 
pin. When CX_SRIS_ SUPPORT =1 and app_sris_mode =1, then LOs is not supported and 
must not be advertised in the ASPM Support Capability Registers. 


The SRIS mode is only support when controller interfaces with PCIe 3.0 PHY that supports 


SRIS. Software should initialize the controller and PHY by setting below registers before 
power-up the PHY. 
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@® app_sris_mode in Client. 
@ Set rxX_sris_mode_en to “1”, and rxX_cmn_refclk_mode to “O” in PCIe 3.0 PHY GRF 


11.6.2.4 Tie Off Unused Lanes 

N/A 

It is automatically implemented by hardware. 

11.6.3 Address Translation 

The controller uses the internal Address Translation Unit(iATU) to implement a local address 
translation scheme that replaces the TLP address and TLP header fields in the current TLP 
request header. 


The iAUT has several inbound Address Translation regions and several outbound Address 
Translation regions. The minimum size of an Address Translation Region is 64k and the 
maximum size of an Address Translation Region is 4G. 

11.6.3.1 Outbound Features 

Address translation is used for mapping different address ranges to different memory spaces 

supported by your application. A typical example maps your application memory space to 

PCI memory space. The ATU also supports type translation. Without address translation, 

your application address is passed unmodified to the TLPs directly through the Tx application 

interface. You can program the iATU to implement your own outbound address translation 
scheme. The outbound features are as follows: 

@ Address Match mode operation for MEM and I/O, CFG, and MSG TLPs. No translation for 
completions. 

@ Supports type translation through TLP type header field replacement for MEM or I/O 
types to MSG/CFG types. 

@ Programmable TLP header field replacement. Including TYPE, TC, AT, ATTR, MSG-Code, 
TH, PH, ST. 

@ Multiple (up to 16) address regions programmable for location and size. 

@ Programmable enable/disable per region. 

@ Automatic FMT field translation between three DWORDs and four DWORDs for 64-bit 
addresses. 

@ Invert Address Matching mode to translate accesses outside of a successful address 
match. 

@ Configuration Shift mode. Optimizes the memory footprint of CFG accesses destined for 
the Rx application interface in a multifunction device. 

@ Response code which defines the completion status to return for accesses matching a 
region. 

@ Supports regions from 64 KB to 4 GB in size. 

@ Payload Inhibit marks all TLPs as having no payload data. 

@ Header Substitution replaces bytes 8 to 11 (for 3 DWORD header) or bytes 12 to 15 (for 
4 DWORD header), inclusive, of the outbound TLP header. 

@ Tag Substitution of the outbound TLP tag field. 

@ Function number bypass mode to allow function number information to be supplied from 
your application transmit interface while translating the address and other attributes of 
the TLP. 

@ DMA bypass mode to allow TLPs which are initiated by the embedded DMA engine, to 
pass through the iATU untranslated. 

11.6.3.2 Outbound Basic Operation 

The address field of each request MEM and I/O TLP is checked to see if it falls into any of the 

enabled address regions defined by the Start and End addresses as defined in Figure below. 

When an address match is found, then the TLP address field is modified as follows: 

Translated Address = Original Address - Base Address + Target Address 
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Fig. 11-7 PCle Hot Reset Control Structure 
The TYPE, TC, AT, TH, PH, ST, Function Number, and ATTR header fields are replaced with 
the corresponding fields in the IATU_REGION_CTRL_1_OFF_OUTBOUND_ 0 register. When 
your application address field matches more than one of the 
CX_ATU_NUM_OUTBOUND_REGIONS address regions, then the first (from lowest number 0) 
enabled region to be matched is used. For details on what happens when there is no address 
match, see “No Address Match Result”. This operational mode (called Address Match Mode) 
is always used for outbound translation. 


The minimum size of an address translation region is 64KB. So, the lower 16 bits of the 
Base, Limit, and Target registers are zero and all address regions are aligned on 64 KB 
boundaries. 
11.6.3.3 Outbound Detailed Operation 
11.6.3.3.1 RID BDF Number Replacement 
When there is a successful address match on an outbound TLP, then the function number 
used in generating the function part of the requester ID field of the TLP is taken from the 3- 
bit Function Number field of the IATU_REGION_CTRL_1_OFF_OUTBOUND_iregister. The 
value in this field must be 0x0 unless multifunction operation in the controller is enabled. To 
override this behavior, use the “Function Number Translation Bypass Feature” described 
later. 
11.6.3.3.2 | iATU Outbound MSG Handling 
The iATU supports TYPE translation/conversion of MEM and I/O TLPs to Msg/MsgD TLPs. This 
supports applications that are unable to directly generate Msg/MsgD TLPs. When there is a 
successful address match on an outbound MEM TLP, and the translated TLP type field is MSG 
(that is, the type field of the IATU_REGION_CTRL_1_OFF_OUTBOUND_i register is 10xxx), 
then the message code field of the TLP is set to the value in the Message Code field of the 
IATU_REGION_CTRL_2_OFF_OUTBOUND_iregister.A Memory Write with an effective length 
of ‘0’ is converted to Msg and all other MWr TLPs are converted to MsgD. 
11.6.3.3.3. MEM-CFG Type Translation 
The iATU supports translation of I/O and MEM TLPs to CFG TLPs. This is useful for 
applications that are unable to generate CFG TLPs. The 16-bit BDF is located at bits [31:16] 
of the translated address where: 
Translated Address = Original Address - Base Address + Target Address 

As an example: 

Original Address[31:16] = {13h0,function_no[2:0]} 

Base Address[31:16] = 16h0 

Target Address[31:16] = {bus_no[7:0],device_no[4:0],3h0} 
then: 

Translated Address[31:16] = BDF ={bus_no[7:0], device_no[4:0], function_no[2:0]} 
To handle eight functions (as the previous example indicates), you should use a 19-bit wide 
region size. For CFG transactions created directly by your application (asopposed to the 
iATU), you must ensure that the BDF field does not match any programmed iATU address 
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region or else unintentional type translation could occur. 

11.6.3.3.4 CFG Shift Feature 

This feature is enabled by setting the CFG_SHIFT_MODE field the 

IATU_REGION_CTRL_2_OFF_OUTBOUND_0 register. The iATU uses bits [27:12] of the 

original address to form bits [31:16] (BDF location) of the outgoing CFG TLP. This supports 

the Enhanced Configuration Address Mapping (ECAM) mechanism by allowing all outgoing 

I/O and MEM TLPs (that have been translated to CFG) to be mapped from memory space 

into any 256 MB region of the PCle configuration space. 

11.6.3.3.5 | FMT Translation 

The iATU automatically sets the TLP format field for three DWORDs when it detects all zeros 

in the upper 32 bits of the translated address. Otherwise, it sets it to four DWORDs when it 

detects a 64-bit address (that is, when there is a ‘1’ in the upper 32 bits of the translated 
address). When the original address and the translated address are of different format, the 
iATU ensures that the TLP header size matches the translated address format. 

11.6.3.3.6 Invert Feature 

In normal operation an address match on an outbound TLP occurs when the untranslated 

address is in the region bounded by the base address and limit address. When the invert 

feature is activated, an address match occurs when the untranslated address is not in the 
region bounded by the base address and limit address. This feature is activated by setting 
the Invert field of the IATU_REGION_CTRL_2_OFF_OUTBOUND_ iregister. 

1716;32337 DMA Bypass Feature 

When you do not want the iATU to translate outbound requests that are generated by the 

DMA, you must implement one of the following approaches: 

@ Ensure that the combination of DMA channel address programming and iATU control 
register programming causes no translation of DMA traffic to be done in the iATU. 

@ Activate the DMA bypass mode to allow request TLPs which are initiated by the 
embedded DMA controller to pass through the iATU untranslated. You can activate the 
DMA bypass mode by setting the DMA Bypass field of the 
IATU_REGION_CTRL_2_OFF_OUTBOUND_i register to 1. 

11.6.3.3.8 | Function Number Translation Bypass Feature 

In this mode the function number of the translated TLP is taken from your application 

transmit interface and not from the Function Number field of the 

REGION_CTRL_1_OFF_OUTBOUND_i register. You can activate the function number bypass 

mode by setting the Function Number Translation Bypass Enable field in the 

IATU_REGION_CTRL_2_OFF_OUTBOUND_i to ‘1’. 

11.6.3.3.9 |General Bypass 

Application can program PCIE_CLIENT_AXI_SLV_ATU_BYPASS register to do general ATU 

bypassing. Note that you should make sure that there is no transfer pending before you 

program this register. 

11.6.3.3.10 Header Substitution (Tx) 

When enabled and region address is matched, the iATU fully substitutes bytes 8-11 (for 3 

DWORD header) or bytes 12-15 (for 4 DWORD header) of the outbound TLP header with the 

contents of the LWR_TARGET_RW field in IATU_LWR_TARGET_ADDR_OFF_OUTBOUND_i. 

The expected usage scenario is for Vendor Defined Msg/MsgD and ATS transactions over the 

AXI bridge which is normally inefficient requiring a very large iATU region. Enabled using the 

HEADER_SUBSTITUTE_EN field in IATU_REGION_CTRL_2_OFF_OUTBOUND_i. 

11.6.3.3.11 Tag Substitution (Tx) 

When enabled and region address is matched, the iATU substitutes the TAG field of the 

outbound TLP header with the contents of the TAG field in 

IATU_REGION_CTRL_2_OFF_OUTBOUND_i. The expected usage scenario is translation from 

AXI MWr to Vendor Defined Msg/MsgD. Enabled using the TAG_SUBSTITUTE_EN field in 

IATU_REGION_CTRL_2_OFF_OUTBOUND_i. 

Your application must not attempt to perform TAG substitution for outgoing non-posted 

TLPs. 

Note: If the iATU is programmed to allow a TLP to be matched to more than one iATU 

outbound regions, the Function Number Translation Bypass field of the 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2158 


RK3588 TRM-Part2 


IATU_REGION_CTRL_2_OFF_OUTBOUND_i register should be same for every region where 
that TLP can be matched. 
11.6.3.4 Outbound Programming Example 
Define Outbound Region 1 as: 
64 KB I/O region from 0x80000000_d000000to 0x80000000_dOOOffff, to be mapped to 
0x00010000in the PCIe I/O space. 
1. Setup the Region Base and Limit Address Registers. 
Write OxdOO000000to Address {0x208} to set the Lower Base Address. 
Write Ox80000000to Address {0x20C} to set the Upper Base Address. 
Write OxdOOOffff to Address {0x210} to set the Limit Address. 
2. Setup the Target Address Registers. 
Write 0x00010000to Address {0x214} to set the Lower Target Address. 
Write OxO0000000to Address {0x218} to set the Upper Target Address. 
3. Configure the region through the Region Control 1 Register. 
Write OxO00000002to Address {0x200} to define the type of the region to be I/O. 
4. Enable the region. 
Write Ox80000000to Address {0x204} to enable the region. 
11.6.3.5 Inbound Features 
Address translation is used for mapping different address ranges to different memory spaces 
supported by your application. A typical example maps your application memory space to 
PCI memory space. The iATU supports type translation. Without address translation, your 
application address is passed from the TLPs directly through the AXI application interface. 
You can program the iATU to implement your own inbound address translation scheme 
without external logic. 
@ Programmable Match mode operation for MEM, I/O, CFG, and MSG TLPs. No translation 
for completions. 
@ Selectable BAR Match mode operation for I/O and MEM TLPs: 
m TLPs destined for the internal CDM (or ELBI) in an upstream port are not translated. 
m TLPs that are not error-free (ECRC, malformed and so on) are not translated. 
@ Programmable TLP header field matching: 
m TYPE/TD/TC/AT/ATTR/MSG-Code/TH/PH/ST 
m@ Function Number 
@ Multiple address regions programmable for location and size. 
@ Programmable enable/disable per region. 
@ Automatic FMT field translation between three DWORDs and four DWORDs for 64-bit 
addresses. 
@ Invert Address Matching mode to translate accesses outside of a successful address 
match. 
@ ECAM Configuration Shift mode to allow a 256 MB CFG1 space to be located anywhere in 
the 64-bit address space. 
@ Supports regions from 64 KB to 4 GB in size. 
@ Single Address Location to allow all TLPs to be translated to a single address location. 
@ Msg Type Match Mode to allow matching of any TLP of type Message. 
11.6.3.6 Inbound Basic Operation 
11.6.3.6.1 Overview 
The following translation rules and limitations apply: 
@ When there is no match, then the address is untranslated. In addition 
TLPs destined for the internal registers in an upstream port are not translated. 
TLPs that are not error-free (ECRC, malformed and so on) are not translated. 
Address translation of all TLP types (MEM, I/O, CFG, and MSG) except completion is 
supported in Address Match mode. In BAR Match mode, only translation of I/O and MEM 
is Supported. 
The setting of the MATCH_MODE field in IATU_REGION_CTRL_2_OFF_INBOUND_O 
determines how iATU inbound matching is done for each TLP type. 
Table 11-17 Determination of Match Mode 
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TLP Type MATCH_MODE =0 MATCH_MODE =1 


MEM or I/O Address Match Mode BAR Match Mode 
CFGO Routing ID Match Mode Accept Mode 


MSG/MSGD Address Match Mode Vendor ID Match Mode 
11.6.3.6.2 I/O and MEM Match Modes 

Inbound address translation for I/O and MEM TLPs operates in one of two matching modes 
as determined by the “Inbound Match Mode” field in the 
IATU_REGION_CTRL_2_OFF_INBOUND_O register. 


Address Match Mode: 


The operation is similar to “Outbound Basic Operation (Address Match Mode)”. The address 
field of each request TLP is checked to see if it falls into any of the enabled address regions. 
When an address match is found then the TLP address field is modified as follows: 

Address = Address - Base Address + Target Address 


BAR Match Mode: 


Looking for an address match is a two-step process. 

1. The standard internal PCI Express BAR Matching Mechanism checks if the address field 
of any MEM and I/O request TLP falls into any address region defined by the enabled 
BAR addresses and masks. 

2. When a matched BAR is found, then the iATU compares the BAR ID to the BAR Number 
field in the IATU_REGION_CTRL_2_OFF_INBOUND_0 register for all enabled regions. 
Figure below provides more details on inbound translation in BAR Match Mode. 
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= eATU Regionr#x Register eATU Region#x Register 


% is determined by BAR#x Mask Register 


Fig. 11-8 Inbound BAR Match Mode 
11.6.3.7 Inbound Detailed Operation 
11.6.3.7.1 | Single Address Location 
When enabled and region address is matched, the TLPs can be translated to a single address 
location as determined by the target address register of the iATU region. This feature can be 
enabled using the SINGLE_ADDR_LOC_TRANS _EN field in 
IATU_REGION_CTRL_2_OFF_INBOUND _i. This feature is useful for translating messages on 
AXI bridge. 
11.6.3.7.2 | CFG Handling (Upstream Port) 
The controller normally routes CFG TLPs (to the internal CDM or ELBI) without translation. 
The iATU only translates CFGO TLPs that the controller has routed to the TRGT1. Inbound 
address translation for CFGO TLPs operates in one of two matching modes as determined by 
the Inbound CFGO Match Mode field in the IATU_REGION_CTRL_2_OFF_INBOUND_i register. 
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Accept Mode 


The controller always accepts CFGO TLPs even when the CFG bus number does not match 
the current bus number of the device. This mode follows that behavior. The routing ID of 
received CFGO TLPs are ignored when determining a match. 


Routing ID Match Mode 


The operation is similar to “Outbound Basic Operation (Address Match Mode)”. The routing 
ID of the inbound CFGO TLP must fall within the Base and Limit of the defined iATU region 
for matching to proceed. The iATU interprets the routing ID (Bytes1i 8-11 of TLP header) as 
an address. This corresponds to the upper 16 bits of the address in MEM and I/O 
transactions. 


CFG Shift Feature 


Inbound CFG transactions routed to the Rx application interface can exist anywhere in 
address space, because the PCle controller filter processes the routing ID (BDF) as bits 
[31:16] of an address. This BDF changes according on the PCIe bus topology. A compressor 
feature (CFG Shift Feature) can be enabled by setting the CFG Shift bit in the 
IATU_REGION_CTRL_2_OFF_INBOUND_i register. Bits [15:12] of the third DWORD1 of CFG 
TLPs are reserved. The compressor feature uses this fact to reduce the memory 
requirement. This shifts/maps the BDF (bits [31:16] of the third header DWORD, which 
would be matched against the Base and Limit addresses) of the incoming CfgRd0/CfgWr0 
down to bits [27:12] of the translated address. 

11.6.3.7.3. Optional Matching Fields 

In address and BAR match modes, a successful address/BAR match can be optionally gated 
by successful matching of the following programmable TLP header fields (per region): 

m TYPE/TD/TC/AT/ATTR/TH/PH/ST 

m™ MSG Code (MSG TLPs only) 

@ Function number (MEM, I/O, or CFG TLPs only) 

m Virtual function number (MEM or I/O TLPs only) 

For each of the previous fields in the IATU_REGION_CTRL_1_OFF_INBOUND_i register, there 
is an associated Match Enable bit in the IATU_REGION_CTRL_2_OFF_INBOUND_i register. 
Address translation only proceeds when compares on all enabled field are successful. 
11.6.3.7.4 Response Code Feature 

When the Response Code field of the IATU_REGION_CTRL_REG_2_INBOUND_i register is set 
to a value other than 00, the controller uses it to determine the completion status field of 
completion TLPs sent in response to successfully match non-posted TLPs. This can be set to 
unsupported request (UR) or completer abort (CA). When the error response field is set to 
2b00, then the normal receive filter response for this TLP is used. 

11.6.3.7.5 | Inbound MSG Handling 

Inbound message (Msg/MsgD) transactions can use one of two matching modes: 


Address Match Mode 


The third and fourth header DWORDs are treated as an address and are compared against 
the iATU Region Base and Limit Address registers. For vendor defined messages this allows 
specific messages to be filtered into memory at the target address. The Upper Base address 
should be set to BDF and Vendor ID. The Lower Base address can be used as a filter for 
specific messages. 


Vendor ID Match Mode 
This mode is relevant for ID-routed vendor defined messages. The iATU ignores the routing 


ID (BDF) in bits [31:16] of the third DWORD of the TLP header1 but compares it against the 
vendor ID in bits [15:0] of the third DWORD of the TLP header (bytesi 10 and 11). This 
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allows vendor defined messages to be filtered against specific vendor IDs without needing to 
know the BDF number which might vary depending on the PCI topology. Bits [15:0] of the 
Region Upper Base register should be programmed with the required vendor ID as follows: 
Region Upper Base [15:8] =byte 10 

Region Upper Base [7:0] =byte 11 

The lower base and limit register should be programmed to translate TLPs based on vendor- 
specific information in the fourth DWORD of the TLP header. 

11.6.3.7.6 | Msg Type Match Mode 

Inbound message (Msg/MsgD) transactions can also use Msg Type Matching mode. When 
this mode is enabled and Single Address Location is enabled, the iATU matches Msg TLP 
Type field with TYPE field of IATU_REGION_CTRL_1_OFF_INBOUND_i register. 


If Fuzzy Type Match Mode is also enabled, then any Msg received will be matched (that is, 
Msg Type's sub-field r[2:0], which specifies the Message routing mechanism, is ignored). 
The Message should be consumed by your application before the next message arrives as all 
messages go to the same address. 


If SINGLE_ADDRESS_LOCATION_TRANSLATE_EN is set for any region, then you must 
ensure that the same TLP cannot be matched in any other region where 
SINGLE_ADDRESS_LOCATION_TRANSLATE_EN is not set. If this happens 
radm_trgt1_hdr_uppr_bytes could have incorrect data. 

11.6.3.7.7. Fuzzy Type Match Mode 

When enabled, the iATU relaxes the matching of the TLP type field against the expected type 
field so that: 

m™ CfgRdO and CfgRdi TLPs are seen as identical. Similar with CfgWr0 and CfgWr1. 

m MWr, MRd and MRdLk TLPs are seen as identical. 

m The routing field of MsgD TLPs is ignored. 

m Atomic Ops TLPs-FetchAdd, Swap, and CAS are seen as identical. 

For example, CFGO in the type of field in the IATU_REGION_CTRL_1_OFF_INBOUND_i 
register matches against an inbound CfgRdO, CfgRd1i, CfgWr0, or CfgWri TLP. To enable this 
feature, set the Fuzzy Type Match Mode bit of the IATU_REGION_CTRL_OFF_2_INBOUND_i 
register. 

11.6.3.7.8 | FMT Translation 

The iATU automatically sets the TLP format field for three DWORDs when it detects all 
zeroed in the upper 32 bits of the translated address. Otherwise, it sets it to four DWORDs 
when it detects a 64-bit address (when there is a 1 in the upper 32 bits of the translated 
address). When the original address and the translated address are of a different format 
then the iATU ensures that the TLP header size matches the translated address format. 
11.6.3.7.9 Invert Feature 

Normally an address match on an inbound TLP occurs when the untranslated address is in 
the region bounded by the Base address and Limit address. When the Invert feature is 
activated, an address match occurs when the untranslated address is not in the region 
bounded by the Base address and Limit address. This feature is activated by setting the 
Invert field of the IATU_REGION_CTRL_OFF_2_INBOUND_i register. 

11.6.3.8 Inbound Programming Example 

You must not update the iATU registers while operations are in progress on the AXI bridge 
slave interface. 


Example 1: 


Define Inbound Region 2 as: MEM region matching BAR4 (BAR match mode) mapping to 
0x8000_0000_2000_0000 in your application memory space 
1. Setup the Target Address Registers. 
Write 0x20000000 to Address {0x508} to set the Lower Target Address. 
Write 0x80000000 to Address {0x50C} to set the Upper Target Address. 
2. Configure the region through the Region Control 1 Register. 
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Write 0x00000000 to Address {0x500} to define the type of the region to be MEM. 
3. Enable the region for BAR Match Mode. 

Write 0xC0000400 to Address {0x504} to enable the region for BAR match mode for 
BAR#4. 


Example 2: 


MEM region matching TLPs with addresses in the range 0x00010000 to OxOOO5ffff mapped 
to 0x2000_0000 - 0x2004_ffff in your application memory space. 
1. Setup the Region Base and Limit Address Registers. 

Write 0x00010000 to Address {0x108} to set the Lower Base Address. 

Write 0x00000000 to Address {0x10C} to set the Upper Base Address. 

Write OxOOO5ffff to Address {0x110} to set the Limit Address 
2. Setup the Target Address Registers. 

Write 0x20000000 to Address {0x114} to set the Lower Target Address. 

Write 0x10000000 to Address {0x118} to set the Upper Target Address. 
3. Configure the region through the Region Control 1 Register. 

Write 0x00000000 to Address {0x100} to define the type of the region to be MEM. 
4. Enable the region. 

Write 0x80000000 to Address {0x104} to enable the region in address match mode 
11.6.4 PCIe Embedded DMA 
11.6.4.1 PCIe DMA Overview 
The RC system CPU, or the EP application CPU, can off load the transfer ring of large blocks 
of data to the embedded DMA controller, leaving the CPU free to perform other tasks. The 
DMA is configured to have 2 read channels and 2 write channels. It can simultaneously 
perform the following types of memory transactions: 


DMA write 
Transfer (copy) of a block of data from local memory to remote memory. 
DMA read 
Transfer (copy) of a block of data from remote memory to local memory. 


Remote 
Destination 
Memory 


Local DMA Read hes Indicates TLP type 
Destination “~~ conversion by the 
Memory DMA Channel 


Remote 
Source 


Memory 


Fig. 11-9 System Level View of PCle Embedded DMA 
Therefore, the DMA supports full duplex operation, processing read and write transfers at 
the same time, and in parallel with normal (non-DMA) traffic. Upon completion of a DMA 
transfer or an error, the DMA optionally interrupts the local CPU or sends an interrupt MWr 
(IMWr) to the remote CPU. The DMA is highly configurable, and you can program it using the 
local DBI or over the PCIe wire. 


In linked list mode, the DMA fetches the transfer control information (called channel 
context) for each transfer (block), from a list of DMA elements that have constructed in local 
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memory. 

11.6.4.2 Interrupts and Error Handling 

The DMA generates two interrupts, read channel interrupt and write channel interrupt. Each 

of them can be caused by one of the two reasons: 

Done: The DMA successfully completes the transfer. 

Abort: The DMA fails to complete the transfer, or an error occurs during the transfer. 

The interrupts are signaled to the software on your CPU, using one or both of the following 

mechanisms: 

@ Locally through the edma_rd_int or edma_wr_int field of 
PCIE_CLIENT_INTR_STATUS_MISC register. 

@ Remotely using a posted memory write (IMWr), which can be interpreted as an MSI or 
MSIX when directed toward the RC. 

For remote interrupt, there are two programmable IMWr addresses per channel, one each 

for the done and abort interrupts. For MSI, you must program all IMWRr address registers 

with the same MSI address, as PCIe only supports a single MSI address per function. 


A single IMWr data register is used for both types of interrupts, so you must read 
DMA_READ_INT_STATUS_OFF(or DMA_WRITE_INT_STATUS_OFF) to identify the interrupt 
type. 


The interrupt handling mechanism is different for linked list (LL) mode (than non LL mode), 
and there are also some differences between the read and write channels. 

11.6.4.2.1 | Non Linked List Mode Interrupt Handling 

You enable the local and remote interrupts through the local and remote interrupt enable 
(LIE and RIE) bits: DMA_CH_CONTROL1_OFF_WRCH_0.lie and 
DMA_CH_CONTROL1_OFF_WRCH_O.rie. 


In the write channel, there is only one error condition that results in an abort interrupt. For 
more details, see “Linked List Mode” on next section. You mask, clear, and read the status of 
each of the two interrupts (done and abort) through the DMA interrupt registers as indicated 
in figure below: 
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Fig. 11-10 Write Interrupt Generation - Non Linked List Mode 
In the read channel, there are five error conditions that results in an abort interrupt. For 
more details, see “Linked List Mode” on next section. You mask and clear each of the two 
interrupts (done and abort) through the DMA interrupt registers as indicated in figure below. 
However, you can read the status of each of the five abort errors (that contribute to the 


abort interrupt) through DMA_READ_ERR_STATUS_LOW_OFF and 


DMA_READ_ERR_STATUS_HIGH_OFF. 
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OMA Read Error 
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Fig. 11-11 Read Interrupt Generation - Non Linked List Mode 
11.6.4.2.2 | Linked List Mode Interrupt Handling 
The LIE and RIE bits in the LL element enable the channel done interrupts (local and 
remote). The LLLAIE and LLRAIE bits of the DMA_WRITE_LINKED_LIST_ERR_EN_OFF and 
DMA_READ_LINKED_LIST_ERR_EN_OFF registers enable the channel abort interrupts (local 
and remote). In the write channel, there are two error conditions that results in an abort 
interrupt. For more details, see “Linked List Mode” on next section. You mask and clear each 
of the two interrupts (done and abort) through the DMA interrupt registers as indicated in 
figure below. You can read the status of each of the two abort errors (that contribute to the 
abort interrupt) through the DMA_WRITE_ERR_STATUS_OFF register. 
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Fig. 11-12 Write Interrupt Generation - Linked List Mode 
In the read channel, there are six error conditions that results in an abort interrupt. For 
more details, see “Linked List Mode” on next section. You mask and clear each of the two 
interrupts (done and abort) through the DMA interrupt registers as indicated in figure below. 
You can read the status of each of the six abort errors (that contribute to the abort 
interrupt) through the DMA_READ_ERR_STATUS_LOW_OFF and 
DMA_READ_ERR_STATUS_HIGH_OFF registers. 


In non-linked list mode, LIE acts as a global switch. However, when in linked list mode, LIE 
is just local to the current linked list element and the global switch is LLLAIE. 


If the DMA driver is running on the host and the interrupt service routine is reading local 
interrupts to determine if the transfer is successful, then you must set LIE and RIE in the 
same element and you should mask or ignore the local interrupt pin. Setting RIE and LIE in 
element A followed by RIE (only) in element B is not a verified usage scenario. 
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Fig. 11-13 Read Interrupt Generation - Linked List Mode 
11.6.4.3 Linked List Mode 
The DMA provides a linked list (LL) mode to efficiently move data from source to destination 
with minimal intervention from the local CPU. This mode provides an alternative to 
programming the DMA multiple times to transfer multiple blocks of data. The programming 
information (address, size, and so on) for each block of memory is pre-programmed by your 
software into a LL element (also known as a descriptor) in local memory. Each element 
(called a data element) in the LL structure (called a transfer list) can transfer up to 4 GB of 
data. 


You enable LL operation for a channel, by setting the LLE field of the 
DMA_CH_CONTROL1_OFF_[WRCH|RDCH]_0 register to 1. Your application must produce the 
LL element structure in local memory as shown in figure below. Normally, all of the elements 
are contiguous (one after the other) in memory, and each element has six DWORDs 
containing the information about the block of data to be transferred. You program the 
channel context registers (DMA_LLP_LOW_OFF_WRCH_0O and 
DMA_LLP_HIGH_OFF_WRCH_0) with the location of where you have placed the LL element 
structure in local memory. 


When you start the DMA transfer (by writing to the DMA Write Doorbell Register 
DMA_WRITE_DOORBELL_OFF or DMA Read Doorbell Register DMA_READ_ DOORBELL_OFF), 
the DMA reads (consumes) each element from local memory, and loads the information 
(SAR, DAR, size, and so on) from that element into the channel context registers in the 
DMA. These channel context registers determine the operation of the channel that the DMA 
controller is currently servicing. The DMA then proceeds to transfer the block of data (as 
defined by the element), and when it is finished, reads the next element from local memory. 
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Normally, all of the elements are contiguous (one after the other) in memory, with the 
starting address defined in the channel context DMA Linked List Pointer Low Register 
DMA_LLP_LOW_OFF_WRCH_O. 


When you want to jump in local memory to another element list (or recycle the consumed 
elements), then you set the LLP bit in the element (for example, link element #N-1 in figure 
below), specify the location of the next element structure using the LL Element Pointer 
DWORDs, and, set TCB to 1 (for recycling) or to 0 (to jump to another list). 


xn DOD 20BW7FB BH BMWA DW 19 8 17 6 5 14 13 12 


Transfer Size 


Element #0 
(data Element) 


Element #1 
(data Element) 


LL Element Pointer Low » to new list 


LL Element Pointer High 


Fig. 11-14 Linked List Element/Descriptor Structure in Local Memory 
11.6.4.3.1 LL Element and Channel Context Registers 
Notice the similarity between a data element and the DMA Channel Context registers for 
each channel. Each element has six DWORDs as in Figure 9-6. There are eight channel 
context registers (DWORDs) for a channel. The DMA loads the six element DWORDs into the 
following channel context: 
@ CB, LLP, LIE, and RIE fields of the DMA Channel Control 1 register 
@ DMA Transfer Size 
@ DMA SAR Low and DMA SAR High 
@ DMA DAR Low and DMA DAR High 
The definitions of the element DWORD bit fields are the same as the DMA Channel Context 
registers described in the register section, with the exception of the LIE and RIE bits. The 
LIE and RIE bits in a LL element, only enable the done interrupt. In non-LL mode, the RIE 
and LIE bits (in the channel context registers) enable the done and abort interrupts. 
11.6.4.4 Flow Control 
11.6.4.4.1 Overview 
This optional feature is available only for those channels which are configured to operate in 
linked list (LL) mode. It enables your application to flow control the DMA controller by using 


Element #N-1 
(link Element) 
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PCIE_CLIENT_DMA_HSHAKE_TOGG register, that is, your application determines when data 
block transfer starts. 

In normal mode, as soon as the DMA is doorbelled, the DMA reads the LL descriptor, and 
starts the data block transfer. When this feature is enabled, the DMA reads the descriptor, 
but starts the data transfer only when your application logic toggles the [w|r]dxfer_go_togg 
field in PCIE_CLIENT_DMA_HSHAKE_TOGG register. 


The DMA handshake mechanism can be turned on or off per channel using 
DMA_[WRITE/READ]_ENGINE_EN_OFF register. The handshake mechanism cannot be 
enabled/disabled when the channel status isactive, that is, when 
DMA_CH_CONTROL1_OFF_[WR|RD]CH_i.CS =01. 

11.6.4.4.2 | DMA Handshake Operation 

The handshake between the DMA and your application is done using [w|r]dxfer_go_togg and 
[w|r]dxfer_done_togg. In case of a DMA Write, your application should toggle the 
wdxfer_go_togg signal to indicate data block availability. In case of a DMA Read, your 
application should toggle the rdxfer_go_togg signal to indicate that your application 
hardware is ready to receive a data block. 


To keep a track of [w|r]dxfer_go_togg signal toggles, the DMA implements a 5-bit 
handshake counter for each write/read channel. When your application toggles 
[w|r]dxfer_go_togg signal, the handshake counter is incremented. The handshake counter 
value is taken into account by the DMA before performing the data transfer for each 
descriptor. The data transfer happens only when the handshake counter value is non-zero. 
When the data transfer is complete, the DMA decrements the handshake counter, and 
toggles [w|r]dxfer_done_togg signal to indicate completion of data transfer to your 
application. 


The handshake counter is 5-bit wide, so only 32 outstanding [w|r]dxfer_go_toggrequests 
can be handled by the DMA for each channel. The DMA does not implement an overflow 
protection or overflow error indication mechanism for the handshake counter. It is the 
responsibility of your application to keep the number of [w|r]dxfer_go_togg toggles under 
check. 


One example of the DMA operation when the handshake feature is enabled for a write 
channel is as follows: 
1. The CPU doorbells channel 0. 
2. The DMA resets the handshake counter for channel 0. 
3. The DMA reads LL element O descriptor. After the DMA receives descriptor read 
completions, the DMA checks the value of the handshake counter. 
If handshake counter =0, DMA waits until handshake counter >0 before transferring the 
data block. 
If handshake counter >0, DMA transfers the data block immediately. 
4. After the data transfer is complete, the DMA Decrements the handshake counter, and 
Toggles wdxfer_done_togg. 
5. Steps 3-4 are repeated for all the remaining elements of the linked list. 
11.6.4.5 Using the DMA 
11.6.4.5.1 | Source and Destination Address Registers 
The DMA channel context SAR and DAR registers (DMA_SAR_LOW_OFF_WRCH_O, 
DMA_SAR_HIGH_OFF_WRCH_O etc.) provide support for remote-to-local, and local-to- 
remote PCIe address mapping. You program the start of the local and remote data buffers 
using these registers, and the DMA increments the SAR and DAR as the DMA transfer 
progresses. For a write transfer, the SAR is the address of the local memory, and the DAR is 
the address of the remote memory, as shown in figure below. 
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Fig. 11-15 Write Transfer: SAR and DAR for Write Channel 
For a read transfer, the SAR is the address of the remote memory, and the DAR is the 
address of the local memory, as shown in Figure below. 
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Fig. 11-16 Read Transfer: SAR and DAR for Write Channel 
11.6.4.5.2 DMA Transfer Size Registers 
You program the DMA transfer size using the DMA Transfer Size Register 
(DMA_TRANSFER_SIZE_OFF_WRCH_0O or DMA_TRANSFER_SIZE_OFF_RDCH_0O). The 
maximum DMA transfer size is 4GB, and the minimum transfer size is one byte (0x1). The 
DMA decrements the value in this register as the DMA transfer progresses. When all bytes 
are successfully transferred, the value in this register is zero. In LL mode, the DMA 
overwrites this register with the corresponding dword of the LL element. 


You can read this register to monitor the transfer progress. However, in some scenarios 
there is a delay before the controller updates this register. For example, when less than 
three channels are door belled, this register is only updated after a descriptor finishes (LL 
mode), or the transfer ends (non-LL mode). 

11.6.4.5.3. Starting The DMA Transfer 

After you program the DMA controller registers (including writing to the DMA Read Engine 
Enable or DMA Write Engine Enable register), you start a DMA transfer by writing zero to the 
Doorbell Number field of the DMA_WRITE_DOORBELL_OFF or DMA_READ_DOORBELL_OFF. 
You can program and start both a read and a write transfer at the same time. The DMA 
supports full duplex operation, processing read and write transfers at the same time and in 
parallel with normal (non-DMA) traffic. 
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11.6.4.5.4 Detecting the End of The DMA Transfer 
11.6.4.5.4.1 Detecting End of Transfer without Errors 


The normal end of a DMA transfer is detected by any of the following methods: 

@ Local interrupt asserted. 

@ Remote interrupt (IMWr) received. 

@ Channel status field of the Channel Control 1 register is Stopped, and the DMA Transfer 
Size register is Ox0O. 

@ Polling of the DMA Write Interrupt Status Register (DMA_WRITE_INT_STATUS_OFF) or 
DMA Read Interrupt Status Register (DMA_READ_INT_STATUS_OFF). 


11.6.4.5.4.2 Detecting End of Transfer with Errors 


The abnormal end of a DMA transfer is detected by any of the following methods: 

@ Local interrupt (pin) asserted. 

@ Remote interrupt (IMWr) received. 

@ Polling of the DMA Write Interrupt Status Register (DMA_WRITE_INT_STATUS_OFF) or 
DMA Read Interrupt Status Register (DMA_READ_INT_STATUS_OFF). 

@ Channel Status field of the Channel Control 1 register is Halted. When the DMA 
controller detects an error, it forces the DMA to stop issuing requests for the channel. It 
also sets the channel status field of the Channel Control 1 register to Halted, generates 
an abort interrupt (if enabled), and sends an abort IMWr (if enabled). The DMA Transfer 
Size register indicates the remaining number bytes to be transferred, except when there 
is an AXI write error during a DMA read transfer. 

@ Channel Status field of the Channel Control 1 register is Stopped, and the DMA Transfer 
Size register is not OxO. You have prematurely stopped this channel as described in 
“Stopping the DMA Transfer (Software Stop)”on next section 

11.6.4.5.5 | Stopping the DMA Transfer (Software Stop) 

You can manually abort (stop) the DMA transfer by writing the channel number to the 

Doorbell Number field and writing 1 to the Stop field in 

DMA_[WRITE|READ]_DOORBELL_OFF. This causes the DMA to: 

@ Place the channel in a Stopped state. The channel Status field in 
DMA_CH_CONTROL1_OFF_WRCH_0 is Stopped and the value in 
DMA_TRANSFER_SIZE_OFF_WRCH_0 will not be 0x0. 

@ Wait for all outstanding pending transactions. 

@ Assert the abort interrupt (if it is enabled) in DMA_WRITE_INT_STATUS_ OFF. 

You might also do this as part of a function level reset (FLR). FLR does not directly affect the 

DMA transfer so you must manually stop the DMA transfer before initiating an FLR. 

11.6.4.6 Programming Examples 

This section provides two programming and operation example flows. 

11.6.4.6.1 Non-LL Write Transfer 

In this example, the IMWr generation is disabled, as the local CPU initiates the DMA transfer. 

The local CPU is interrupted using the pcie_sys_int interrupt. The SAR is the address of the 

local memory, and the DAR is the address of the remote memory. Write DMA Transfer is 

from OxBEEF_BEEO to OxCAFE_CAFO. Table below provides the programming details for this 
example transfer. The transfer size is 1MB. 
Table 11-18 Write DMA Transfer Example 


Address 

0x380000+ NAME Value 
DMA Write Engine Enable 

0x00C You must not write 0 to this register. Even temporarily | 0x1 
writing O to this register resets the DMA logic. 

0x054 DMA Write Interrupt Mask 0x0 
DMA Channel Control 1 register 

0x200 @ Local Interrupt Enable (LIE) =1 0x04000008 
mM Remote Interrupt Enable (RIE) =0 
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Address 
0x380000+ NAME Value 
@ AT, RO, NS, TC, Function Number =0 

0x208 DMA Transfer Size 0x00100000 
0x20C DMA SAR Low OxBEEF_BEEO 
0x210 DMA SAR High 0x0000_0000 
0x214 DMA DAR Low OxCAFE_CAFO 
0x218 DMA DAR High 0x0000_0000 
0x010 DMA Write Doorbell 0x0 


11.6.4.6.2 | Non-LL Read Transfer 
In this example, the local interrupt generation is disabled, as the remote CPU initiates the 
DMA transfer. The remote CPU is interrupted using an IMWr. The SAR is the address of the 
remote memory, and the DAR is the address of the local memory. Read DMA Transfer from 
OxBEEF_BEEO to OxCAFE_CAFO. Table below provides the programming details for this 
example transfer. The transfer size is 1MB. 

Table 11-19 Read DMA Transfer Example 


Address 
0x380000+ NAME Value 
DMA Read Engine Enable 
0x02C You must not write 0 to this register. Even temporarily | 0x1 
writing O to this register resets the DMA logic. 
OxO0CC/Ox0DO | DMA Read Done IMWr Address Low and high IMWr Address #1 
0x0D4/0x0D8 | DMA Read Abort IMWr Address Low and High IMWr Address #2 
0x0DC DMA Read Channel 0 IMWr Data IMWr Data 


DMA Channel Control 1 register 
@ Local Interrupt Enable (LIE) =0 
xen M@ Remote Interrupt Enable (RIE) =1 rere 


@ AT, RO, NS, TC, Function Number =0 


0x208 DMA Transfer Size 0x00100000 
0x20C DMA SAR Low OxBEEF_BEEO 
0x210 DMA SAR High 0x0000_0000 
0x214 DMA DAR Low OxCAFE_CAFO 
0x218 DMA DAR High 0x0000_0000 
0x030 DMA Read Doorbell 0x0 


11.6.5 PCIe Message Handling 
This section describes the processing of messages through the controller. For a proper 
understanding of messages, you should be familiar with Section 2.2.8, “Message Request 
Rules” of the PCI Express Base Specification, Revision 3.0. 
11.6.5.1 Message Generation 
These are three methods to generate PCIe Messages: 
@ Specific MSG interface 
You can use PCIE_CLIENT_MSG_GEN_CON register to generate messages such as: 
Vendor-Defined Message 
Legacy PCI Interrupt Message 
PME_Turn_Off message 
Unlock message 
LTR Message 
OBFF Message 
Refer to register description for more details. 
@ AXI bridge 
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In this method, you should program the PCIE_CLIENT_AXI_SLV_AWMISC_HDR 
PCIE_CLIENT_AXI_SLV_AWMISC_HDR3 and PCIE_CLIENT_AXI_SLV_AWMISC_HDR4 
registers to set these parameters: 

slv_awmisc_info [4:0] =MSG 

slv_awmisc_info [20:13] = message code 

slv_awmisc_tag [5:0] = tag 

slv_awmisc_info_hdr_[3|4]dw = 3rd and 4th TLP header DWORD 

Then you can send zero length memory write (slv_awstrb=0) to generate the message. You 
must not program registers mentioned above when there are normal transfers pending on 
AXI slave interface. And should set these registers in normal value when you want to send 
MWr TLP. This method is not recommended because of these limitations. 

@ AXI bridge and iATU 

Program related client register fields as follows: 

slv_awmisc_info[4:0] =MEM 

slv_awmisc_info_hdr_[3|4]dw = 3rd and 4th TLP header DWORD 

Then iATU needs to be configured to to translate MWr to Msg TLPs. Refer to “Address 
Translation” for more details. This method is not recommended because that it needs 
additional iATU resources. 


11.6.5.2 Message Reception 

PCle controller use pcie_msg_int interrupt to indicate the reception of PCIe Message. 

Application can poll to PCIE_CLIENT_INTR_STATUS_MSG_RX register to check the status of 

Message reception. Refer to register information for details. 

11.6.6 PCIe Power Management 

11.6.6.1 Overview 

The controller supports two categories of PM operations to control the device state (D-state) 

and link state. For a proper understanding of PCIe Power management you should be 

familiar with Section 5, “Power Management” of the PCI Express Base Specification, Revision 

3.0. 

Software PCI Compatible PM (PCI-PM) 

@ D-state PM of Function. The host software can direct the function to enter any of the Di, 
D2, or D3 low-power states. It does this by writing to the Power Management Control 
and Status Register (PMCSR) in the PCI-PM capability structure. 

@ D-state PM of Link. Link states are not visible to PCI-PM legacy compatible software and 
are derived from the power management D-states of the components connected to that 
link. The action of changing the D-state in the PMCSR indirectly causes a change in the 
link power state. The L1 state is entered whenever all functions of a USP on a link are 
programmed to a non-D0O state. The entry into L2 and L3 states is initiated by the DSP. 

PCIe PM Mechanisms 

@ Active State PM (ASPM).When the USP is in LO and detects idleness on the link for a 
specific amount of time, it automatically transitions the link to the LOs or L1 (optional) 
power state. 

@ Li Substates. This is an optional PCIe feature that enables components on a link to 
further reduce idle power consumption while the link is in L1, including almost complete 
removal of power for the high speed PHY circuits. 

11.6.6.2 LOs Operation 

LOs is a low-power state enabled by ASPM. ASPM controls entry into LOs for the transmitter. 

The remote device controls entry into LOs for the receiver. 

11.6.6.2.1 LOs Entry 

All of these conditions must be met: 

@ ASPM LOs is enabled through the ASPM Control field in the Link Control register. 

@ LOs entry conditions as defined in Section 5.4.1.1.1, “Entry into the LOs State” of the PCI 
Express Base Specification, Revision 3.0, exist for a duration of time (determined by the 
LOS_ENTRANCE_LATENCY field in ACK_F_ASPM_CTRL_OFF). 
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@ No higher stage of power-down requested. 

11.6.6.2.2 LOs Exit 

Any of these conditions can be met: 

@ A DLLP or TLP is pending to be sent. 

@ L1 entry conditions as defined in Section 5.4.1.2.1, “Entry into the L1 State” of the 
PCI Express Base Specification, Revision 3.0, are satisfied. 

@ PCIe link partner requests to enter into link recovery. 

11.6.6.3 L1 Operation (Non-substates) 

The following topic will be discussed in this section: L1 (ASPM/PM) Entry and Exit Conditions 

and L1 Clock PM (L1 with REFCLK removal/PLL Off) Entry and Exit Conditions. 

11.6.6.3.1 Li (ASPM/PM) Entry 

Li is a low-power state enabled either by ASPM (L1-ASPM) or by the software changing the 

D-state (L1-PM). The L1 state is a bi-directional link low-power state and both link partners 

must negotiate to go to this state. 


The L1-ASPM entry negotiation handshake uses PM_Active_State_Request_L1 DLLPs, 
PM_Request_Ack DLLPs, and PM_Active_State_Nak MSG TLPs. Refer to PCIe Basic 
Specification for more information. 


There are three scenarios that cause the controller to enter L1 under ASPM conditions. 

Scenario 1: L1 Idle Timeout In LOs 

All of these conditions must be met in the USP: 

@ ASPM Li and LOs are enabled through the ASPM Control field in the Link Control register. 

@ The ENTER_ASPMfield of ACK_F_ASPM_CTRL_OFFis set to ‘0’ and the link state is LOs 
for both link partners, or the ENTER_ASPMfield of ACK_F_ASPM_CTRL_OFFis set to ‘1’. 

@ L1 entry conditions as defined in Section 5.4.1.2.1, “Entry into the L1 State” of the 
PCI Express Base Specification, Revision 3.0, exist for a duration of time (determined by 
the L1_ENTRANCE_LATENCYfield in ACK_F_ASPM_CTRL_OFF). 

@ No higher stage of power-down requested. 

@ Your USP application is not asserting the app_xfer_pending field in 
PCIE_CLIENT_POWER_CON register. 

@ There are no in-progress transactions in the controller 

@ There are no pending requests at the AXI slave interface, that is, slv_a*valid must be 0. 

@ There are no pending DMA transfers. 

Scenario 2: L1 Idle Timeout In LO 

All of these conditions must be met in the USP: 

@ ASPM L1 is enabled and LOs is not enabled through the ASPM Control field in the Link 
Control register. 

@ Link state is LO. 

@ L1 entry conditions as defined in Section 5.4.1.2.1, “Entry into the L1 State” of the 
PCI Express Base Specification, Revision 3.0, exist for a duration of time (determined by 
the L1_ENTRANCE_LATENCYfield in ACK_F_ASPM_CTRL_OFF). 

@ No higher stage of power down-requested. 

@ Your USP application is not asserting the app_xfer_pending field in 
PCIE_CLIENT_POWER_CON register. 

@ There are no in-progress transactions in the controller. 

@ There are no pending requests at the AXI slave interface, that is, slv_a*valid must be 0. 

@ There are no pending DMA transfers. 

Scenario 3: Application Controlled (USP only) 

All of these conditions must be met in the USP: 

@ ASPM L1 is enabled through the ASPM Control field in the Link Control register. 

@ Your application writes 1 to the app_req_entr_l1 field in PCIE_CLIENT_POWER_CON 
register. 

@ Your USP application is not asserting the app_xfer_pending field in 
PCIE_CLIENT_POWER_CON register. 

@ There are no in-progress transactions in the controller. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2175 


RK3588 TRM-Part2 


@ There are no pending requests at the AXI slave interface, that is, slv_a*validmust be 0. 
@ There are no pending DMA transfers. 

Li-PM Entry 

The power management state of a link is determined bythe D-state of theUSP.When you 
change the device state of the USP to D1, D2, or D3hot by writing to the PMCSR, the 
controller must initiate a link state transition to L1. 


An USP application asserting the app_xfer_pending field does not prevent L1-PM entry, but 

will cause immediate exit from L1-PM. 

11.6.6.3.2 L1i-PM/L1-ASPM Exit 

Any of these conditions are met: 

@ A DLLP or TLP is pending to be sent. 

@ Your application asserts the app_req_exit_I1 field. 

@ Link partner is requesting exit from L1. 

@ Your application asserts the app_xfer_pending field. 

@ Your application asserts the app_pm_xmt_pme field. 

When the USP is programmed with capability to support PME; it sends a PME message to the 

RC which calls the PM software to transition the USP to the DO state. Therefore, you should 

only use app_pm_xmt_pme for L1-PM exit. 

@ PM software (RC) requests a higher stage of power-down by writing to the PMCSR in the 
USP. 

@ Your application (USP) requests transmission of VDM, MSI/MSIX, or LTR message. 
Legacy interrupt is not included. 

@ Your application (DSP) requests transmission of Unlock message. 

@ Your application is requesting to send traffic by asserting or slv_a*valid. 

@ Your application doorbells a DMA read or write channel, or DMA controller is requesting 
data. 

@ Your application (DSP) initiates link disable, or link retrain (by setting 
PCIE_CAP_LINK_DISABLE or PCIE_CAP_RETRAIN_LINK field in 
LINK_CONTROL_LINK_STATUS_REG to 1). 

@ Your application (DSP) initiates hot reset by either: 

m setting RESET_ASSERT field in PORT_LINK_CTRL_OFF to 1, or 
m setting SBR field in BRIDGE_CTRL_INT_PIN_INT_LINE_REG to 1, or 
m toggling app_init_rst field in PCIE_CLIENT_GENERAL_CON. 

@ Your application requests a speed change (by setting DIRECT_SPEED_CHANGE field in 
GEN2_CTRL_OFF to 1). 

@ Your application requests link width change (by setting DIRECT_LINK_WIDTH_CHANGE 
field in MULTI_LANE_CONTROL_OFF is set to 1). 

11.6.6.3.3 Li Clock PM 

For an USP, host software uses the Enable Clock Power Management bit in the Link Control 

register to enable this feature. For a DSP, this register bit is hard coded to ‘0’ and cannot be 

used to control this behavior. Your application can use the app_clk_pm_en input to 
dynamically control whether to execute L1 with or without Clock PM. 

@ The Support Clock Power Management bit in the Link Capabilities register must be set. 
For downstream ports it is hardcoded to 0, for upstream ports it can be accessed 
through the DBI. 

@ The Enable Clock Power Management bit in the Link Control register must be set. 

@ You must set the app_clk_pm_en field to 1. The controller only samples app_clk_pm_en 
when L1 is entered. 

Li with Clock PM and L1 substates work orthogonal to each other. L1 with Clock PM uses the 

mac_phy_pclkreq_n[O]signaling, and Li substates uses the mac_phy_pclkreq_n[1]signaling. 

However, L1 substates takes precedence over Clock PM within the cores PM state machine. 

11.6.6.4 L1 Substate 

The L1 substates are applicable in both the ASPM and PCI-PM L1 link states. L1 substates 

management utilizes a per-link sideband signal called CLKREQ#. 

@ During Li substates it is assumed that core_clk is turned off and that aux_clk is active. 
It is required that your application switches aux_clk to a low frequency free running 
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clock on entry into L1. 

@ The controller uses aux_clk for counting time during L1 substates. You must program 
the frequency of this clock into the L1_SUBSTATES_OFF register with a value in the 
range 1...1000MHz to count real time. Frequencies lower than 1 MHz are possible, but 
with a loss of accuracy in the time counted. 

@ When the electrical idle detection circuitry is disabled, it is assumed that the PHY holds 
the signal phy_mac_rxelecidle to 1. 

After the link has entered L1 through the normal L1 negotiation, the USP can initiate the 

sequence for entering the target L1 substate (L1.1 or L1.2) by tri-stating its CLKREQ# 

output buffer. The entry sequence can only proceed if the DSP is also tri-stating its 

CLKREQ#¥ output buffer, resulting in the bidirectional CLKREQ# signal being pulled up to 1. 

Otherwise CLKREQ# will remain asserted at 0 and the link state will stay in L1. The exit 

sequence can be initiated by either port by asserting CLKREQ# to O. For each port there are 

two cases to consider, the first where the exit is initiated locally, the second where the exit is 
initiated remotely. L1 substates management utilizes a per-link sideband signal called 

CLKREQ#. 

11.6.6.4.1 Li Substates Software Control 

When the controller enters L1, the target L1 substate depends on several programming bits: 

@ PM Control/Status Register 
m USP: The current D-state 
m DSP: The DLLP type that was used by USP to request L1 

@ Li Substates Control 1 Register 
m ASPM PM L1.1 Enabled 
m ASPM PM L1.2 Enabled 
m PCI PM L1.1 Enabled 
m PCI PM L1.2 Enabled 

After the USP controller enters Li, it uses the D-state of the device to determine if L1 was 

entered in ASPM mode or PCI-PM mode. 


After the DSP controller enters Li, it uses the USPs DLLPL1 request type to determine if L1 
was entered in ASPM mode or PCI-PM mode. The next tables shows the target L1 substate 
as a function of the relevant programming bits. 

Table 11-20 Target L1 Substate as a Function of Software Controls (USP) 


D-State ASPM L1.1 | ASPM L1.2 LTR >= ahs ae Target Li 
Enabled Enabled Threshold Enabled Enabled Substate 
IDO - - - 0 0 Li 
IDO 7 - 7 1 0 L1.1 
IDO - 7 - - 1 L1.2 
DO 0 0 = - 7 Li 
DO 1 0 - - ° L1.1 
DO 0 1 0 i - Li 
DO 1 1 0 7 - L1.1 
DO 7 1 1 7 = L1.2 
Table 11-21 Target L1 Substate as a Function of Software Controls (DSP) 
eee ASPM L1.1 | ASPM L1.2 LTR >= ponies ae Target Li 
Receive Enabled Enabled Threshold Enabled Enabled Substate 
- - - 0 0 Li 
srl : : : 1 0 List 
7 > . . 1 L1.2 
PM_ 0 0 - - 7 Li 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2177 


RK3588 TRM-Part2 


PCI PM PCI PM 
DLLP ASPM L1.1 | ASPM L1.2 LTR >= Li 11.2 Target Li 
Receive Enabled Enabled Threshold Enabled Enabled Substate 
Active_ 1 0 - - - Li.1 
State_ 0 1 0 - - Li 
Request_ 1 1 0 7 3 L1.1 
LL - 1 1 - - L1i.2 


The Reported LTR is the maximum of the snoop/no snoop latency values embedded in LTR 
messages transmitted by the upstream ports or received by the downstream port. The 
controller stores these values in the port logic LTR Latency Register (LTR_LATENCY_OFF). 
When the requirement bit in the message is O, the latency value is considered infinite (that 
is, the check with the threshold always pass). 

11.6.6.4.2 | L1 Substates Entry and Exit 

PCIe link entered L1 substate automatically if related enable bit is set and LTSSM already in 
Li state, refer to section L1 Substates Software Control for details. 


L1 substates Exit can be triggered locally or Remotely. For locally initiated exit, refer to 
section L1-PM/L1-ASPM Exit. Remotely initiated exit begins when CLKREQ# is asserted by 
remote PCIe partner. 

11.6.6.5 L2 and L3 Power Down Entry and Exit 

L2/L3 entry is initiated after the RC calls power management software to initiate the removal 

of power and clocks. USPs of devices in DO, D1, D2, and D3hot must respond to the receipt 

of a PME_Turn_Off MSG TLP by transmitting a PME_TO_Ack MSG TLP. The device must then 
request a link transition to L2/L3_Ready. L2/L3_Ready is a bi-directional link power down 
state. If your application is not ready to be shut down, it must keep the app_ready_entr_I23 
field de-asserted. 

L2/L3 Entry 

All of these conditions must be met: 

@ PME_Turn_Off/PME_TO_Ack handshake has been completed. 

@ Your USP application is ready to be turned off; app_ready_entr_l23=1. 

@ After sending the PME_TO_Ack, the USP initiates the L2/L3 Ready transition protocol by 
sending the PM_Enter_L23 DLLP. The RC responds with the PM_Request_Ack. 

L2/L3 Exit 

Any of these conditions can be met: 

@ When the USP is programmed with capability to support PME, your application can assert 
the apps_pm_xmt_pme field to request the controller to wake up. The USP then sends a 
PM_PME MSG TLP to the RC which calls the PM software to transition the USP out of the 
D3 state. 

@ Device is programmed with capability to support PME and your application requests the 
controller to wake up by triggering a native hot-plug event. 

@ Link partner is requesting exit from L2/L3. 

11.6.6.6 Dynamic Power Allocation (DPA) 

The DPA capability enables software to actively manage and optimize function power usage 

when in the DO state. DPA is not applicable to power states D1-D3. 

For details on how your application interacts with the controller, see the description of the 

dpa_sub_upd_int field in PCIE_CLIENT_INTR_STATUS_MISC register. 

11.6.7 PCIe Interrupt 

The PCIe provides several types of interrupts to system interrupt controller. They can be 

divided into MSI/MSI-X, PCIe Error interrupt, PCIe Message Receive interrupt, PCIe Legacy 

interrupt, PCIe System interrupt and PCIe Power Management Interrupt etc. When operating 
as RC, the PCIe is capable of handling both MSI/MSI-X and legacy interrupts. This is because 
when operating as RC it should be able to service both PCIe end points as well as legacy 

endpoints. It is capable of generating MSI or Legacy interrupt if the PCIe is configured as EP. 

Notes that PCIe EP component can't generate both Legacy and MSI/MSI-X interrupt. It is 

either one or the other. The interrupt type an EP generates is configured during configuration 
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time. 


Interrupt status and mask bits are located in client register group, some interrupts are 

handled by client register directly, but some interrupts are generated by events deep into 
controller and software should clear the root cause to serve the interrupt events. For more 
information, refer to the register description. 


The pcie_edma_wr/rd_int is more efficient than service by pcie_sys_int, it is available 


depends on Chip ID. 


Table 11-22 PCle Interrupt Table 


System Interrupt Interrupt Interrupt subset Support 
Event ID description | (level 2) mode 
(level 1) 
pcie_sys_int PCIe System | phy_link_up_int RC & EP 
Interrupt dil_link_up_int RC & EP 
link_reg_rst_not_int RC & EP 
hp_pme_int RC 
hp_int RC 
hp_msi RC 
link_auto_bw_int RC 
link_auto_bw_msi RC 
bw_mgt_int RC 
bw_mgt_msi RC 
edma_wr_int RC & EP 
edma_rd_int RC & EP 
dpa_sub_upd_int EP 
rbar_update_int EP 
link_eq_req_int RC & EP 
ep_elbi_app_int EP 
pcie_legacy_int PCIe Legacy | rx_inta_int RC 
interrupt rx_intb_int RC 
rx_intc_int RC 
rx_intd_int RC 
tx_inta_int EP 
tx_intb_int EP 
tx_intc_int EP 
tx_intd_int EP 
pcie_msg_rx_int PCIe ven_msg_int RC & EP 
message unlock_msg_int EP 
received Itr_msg_int RC 
interrupt cfg_pme_int RC 
cfg_pme_msi_int RC 
pm_pme_int RC 
pm_to_ack_int RC 
pm_turnoff_int EP 
obff_idle_int EP 
obff_obff_int EP 
obff_cpu_active_int EP 
pcie_err_int PCTe Error aer_rc_err_int RC 
interrupt aer_rc_err_msi RC 
rx_cpl_timeout_int RC & EP 
tx_cpl_timeout_int RC & EP 
cor_err_sent_int EP 
nf_err_sent_int EP 
f_err_sent_int EP 
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System Interrupt Interrupt Interrupt subset Support 
Event ID description | (level 2) mode 
(level 1) 
cor_err_rx_int RC 
nf_err_rx_int RC 
f_err_rx_int RC 
radm_qoverflow_int RC & EP 
pcie_pmc_int PCIe Power linkst_in_l1sub_int RC & EP 
Management | linkst_in_11_int RC & EP 
interrupt linkst_in_I2_int RC & EP 
linkst_in_lOs_int RC & EP 
linkst_out_lisub_int RC & EP 
linkst_out_l1_int RC & EP 
linkst_out_I2_int RC & EP 
linkst_out_lOs_int RC & EP 
pm_dstate_update_int EP 
pcie_dtim_int DTIM N/A RC 
Interrupt 
pcie_edma_wr_int[1:0] | eDMA Write | N/A RC & EP 
Interrupt 
pcie_edma_rd_int[1:0] | eDMA Read N/A RC & EP 
Interrupt 
GIC LPI MSI/MSI-X message signaled interrupt RC service 
and EP 
initiate 
11.7 Appendix 
11.7.1 LTSSM Code 
S_DETECT_QUIET 6'hoo 
S_DETECT_ACT 6'hO1 
S_POLL_ACTIVE 6'hO2 
S_POLL_COMPLIANCE 6'h03 
S_POLL_CONFIG 6'h04 
S_PRE_DETECT_QUIET 6'hO5 
S_DETECT_WAIT 6'h06 
S_CFG_LINKWD_START 6'hO7 
S_CFG_LINKWD_ACEPT 6'h08 
S_CFG_LANENUM_WAIT 6'ho9 
S_CFG_LANENUM_ACEPT 6'hOA 
S_CFG_COMPLETE 6'hOB 
S_CFG_IDLE 6'hoC 
S_RCVRY_LOCK 6'hOD 
S_RCVRY_SPEED 6'hOE 
S_RCVRY_RCVRCFG 6'hOF 
S_RCVRY_IDLE 6'h10 
S_RCVRY_EQO 6'h20 
S_RCVRY_EQ1 6'h21 
S_RCVRY_EQ2 6'h22 
S_RCVRY_EQ3 6'h23 
S_LO 6'h11 
S_LOS 6'h12 
S_L123_SEND_EIDLE 6'h13 
S_L1_IDLE 6'h14 
S_L2_ IDLE 6'hi5 
S_L2_ WAKE 6'h16 
S_DISABLED_ENTRY 6'h17 
S_DISABLED_IDLE 6'h18 
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S_DISABLED 
S_LPBK_ENTRY 
S_LPBK_ACTIVE 
S_LPBK_EXIT 
S_LPBK_EXIT_TIMEOUT 
S_HOT_RESET_ENTRY 
S_HOT_RESET 
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6'h19 
6'h1iA 
6'h1B 
6'h1ic 
6'h1iD 
6'h1iE 
6'h1iF 
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Chapter 12 USB2.0 Host & PHY 


12.1 Overview 
USB2.0 host subsystem include two USB2.0 host controller and USB2.0 PHY. The two host 
are same. USB2.0 host controller supports fully USB2.0 functions with one EHCI host 
controller and one OHCI host controller, and each host controller has one USB port. OHCI 
host controller only supports full-speed and low-speed mode and is used for full-speed 
devices and low-speed devices. EHCI only supports high-speed mode and is used for high- 
speed devices. OHCI host controller and EHCI host controller shares the same USB port, 
EHCI host controller will auto select the owner (OHCI or EHCI) of this USB port depending 
on the speed mode of attached devices, when selecting OHCI as owner, OHCI host controller 
will serve for the attached device; when selecting EHCI as owner, EHCI host controller will 
serve for the attached device. 
USB2.0 host supports the following features: 
@ Compatible Specifications 

m Universal Serial Bus Specification, Revision 2.0 

m Enhanced host Controller Interface Specification (EHCI), Revision 1.0 

™ Open host Controller Interface Specification (OHCI), Revision 1.0a 
@ Support High-speed (480Mbps), Full-speed (12Mbps) and Low-speed (1.5Mbps) 
12.2 Block Diagram 
USB2.0 host subsystem include two USB2.0 host controller and USB2.0 PHY. 
USB2.0 host Controller comprises with: 
@ HCI host Controller: Perform High-speed transactions 
@ OHCI host Controller: Perform full/low-speed transactions 
@ Port Routing Control: Select EHCI host Controller or OHCI host Controller 


USB2.0 Host Controller USB2.0 Host Controller 


EHCI Host Controller OHCI Host Controller EHCI Host Controller OHCI Host Controller 


Port Routing Control 


; UTMI+ 


USB2.0 PHY 


Port Routing Control 


; UTMI+ 


USB2.0 PHY 


USB2HOST_1 


Fig. 12-1 USB2.0 Host Block Diagram 


12.3 Function Description 

12.3.1 EHCI Host Controller 

It performs descriptors and data read or write from or to system memory and packs or 
unpack USB transactions from or to UTMI+ interface defined in EHCI specification for high- 
speed data transmission. 

12.3.2 OHCI Host Controller 

It performs descriptors and data read/write from/to system memory and packs or un-pack 
USB transactions from or to UTMI+ interface defined in OHCI specification for full-speed or 
low-speed data transmission. 
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12.3.3 Port Routing Control 

As part of logic in the EHCI host controller, it is used to auto-select EHCI or OHCI host 
controller to serve the attached device depending on the speed of the attached device. 
12.4 Register Description 

12.4.1 Internal Address Mapping 

Slave address can be divided into different length for different usage, which is shown as 


follows. 


Table 12-1 USB2.0 Host Controller Address Mapping 


Base Address 


Device 


OxFC800000~0xFC87FFFF 


USB2HOST_O controller 


OxFC880000~0xFC8FFFFF 


USB2HOST_1 controller 


USB2.0 Host Controller Address Mapping 


Offset Address Range 


Register Type 


0x00000 ~ Ox3ffff 


EHCI 


0x40000 ~ OXx7ffff 


OHCI 


EHCI and OHCI register definitions, please refer to Enhanced Host Controller Interface 
Specification (EHCI), Revision 1.0 and Open Host Controller Interface Specification (OHCI), 


Revision 1.0a. 


12.5 Interface Description 
Table 12-2 USB2.0 PHY Interface Description 


Pad Name Direction Descriptions 
USB20_HOSTO_DM I/O USB D- Signal 
USB20_HOSTO_DP I/O USB D+ Signal 
USB20_HOSTO_REXT I/O USB2.0 PHY Transmitter Resistor Tune Pin 
USB20_HOST1_DM I/O USB D- Signal 
USB20_HOST1_DP I/O USB D+ Signal 
USB20_HOST1_REXT 1/O USB2.0 PHY Transmitter Resistor Tune Pin 


12.6 Application Notes 

12.6.1 Host Charge Detect Sequence 

The USB2.0 PHY supports battery charger detection to enable device draw increased current 
from VBUS for charging and/or powering up from dedicated charging ports or charging 


downstream ports. 


The related signals with GRF is following: 
Table 12-3 USB2PHY Battery Charging GRF Description 


GRF 


Description 


USB2PHY_GRF_CON2[5] 


CHRGSEL: This signal selects whether the Battery Charger 
circuit sets voltage sourcing on the DP line and sensing on 
the DM line or voltage sourcing on DM and sensing on DP. 


USB2PHY_GRF_CON2[6] 


VDATDETENB: This signal activates the Battery Charger 
comparator and enables detection of the DP and DM lines 
according to the Battery Charging specification. 


USB2PHY_GRF_CON2[7] 


VDATSRCENB: This signal activates the voltage sourcing on 
the DP or DM line. 


USB2PHY_GRF_STATUSO[0] 


CHGDET: This signal is the battery charge detection 
(VDAT_REF) comparator output. 


USB2PHY_GRF_STATUSO[1] 


FSVPLUS: This signal is the DP FS/LS single ended receiver 
output, which is also the VLGC output. 


USB2PHY_GRF_STATUSO[2] 


FSVMINUS: This signal is the DM FS/LS single ended 
receiver output, which is also the VLGC output. 


USB2PHY_GRF_STATUSO[11] 


OTGSESSVLDO: This signal is the VBUS session valid 
detection and can be used by a portable device to detect 
the VBUS voltage from the host or charger port. 


Table 1-6 lists the detection flow. 
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Table 12-4 USB2PHY Battery Charging Operations 


Inputs Outputs 
ca co 
2 |¢ \s i 
Mode of Operation al - O 7) > 
Wu Wu [4 7) oe 7) z 
w fa) 7) Ld Ld 5 = 
10) = a Ww a a Ss 
x < < 10) Oo > > 
= a (2) om x 7) wn 
15) > > ie) 6) LL LL 
Battery charging is disabled X 0 0 X 0 X X 
PHY is operating as a host CDP with no PD 1 1 0 X 0 0 X 
detected. 
PHY is operating as a host CDP that detects an 1 1 1 X 1 0 X 
attached PD, which supports the BC specification. 
PHY is operating as a host CDP that detects a 1 1 0 X X 1 0 
connect from the PD D+ pullup. 


12.6.2 Program Flow 


Please refer to Enhanced Host Controller Interface Specification (EHCI), Revision 1.0 and 


Open Host Controller Interface Specification (OHCI), Revision 1.0a. 
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Chapter 13 USB3 Controller 


13.1 Overview 

USB3 sub-system include three USB3.0 controller and some PHYs. Two of the USB3.0 
controller (marked as USB30TG_0 and USB30TG_1) in PD_USB can act as static host, static 
device, USB2.0/3.0 OTG A device or B device basing on the status of input ID from USB2.0 
PHY. The two controllers respectively connect to one USB3.0 PHY and one USB2.0 PHY. They 
can perform data transmission between host and device as host or device for Super- 
Speed/High-Speed/Full-Speed/Low-Speed. The other one (marked as USB30TG_2) in 
PD_PHP only support USB3.0 Host and only connect to one USB3.0 PHY and be used for 
Super-Speed. 

USB3.0 sub-system supports the following features: 


General Features 
1. Compatible Specification 
@ Universal Serial Bus 3.0 Specification, Revision 1.0 
@ Universal Serial Bus Specification, Revision 2.0 (exclude USB30TG_2) 
@ eXtensible Host Controller Interface for Universal Serial Bus (xHCI), Revision 1.1 
Support Control/Bulk (including stream)/Interrupt/Isochronous Transfer 
Simultaneous IN and OUT transfer for USB3.0, up to 8Gbps bandwidth 
Descriptor caching and data pre-fetching used to improve system performance in 
high-latency systems 
5. LPM protocol in USB 2.0 (exclude USB30TG_2) and UO, U1, U2, and U3 states for 
USB 3.0 
6. Dynamic FIFO memory allocation for endpoints 
7. Keep-Alive feature in LS mode and (micro-)SOFs in HS/FS modes (exclude 
USB30TG_2) 
8. Low MIPS requirement 
@ Driver involved only in setting up transfers and high-level error recovery 
@ Hardware handles data packing and routing to a specific pipe 
Application Interface Features 
1. AHB Slave interface 
2. AXI Master interface 
@ Programmable burst lengths up to 16 
@ Handle fixed burst address alignment 
@ Programmable number of outstanding read/write requests up to 16 
@ Concurrent read/write to get best performance of USB3.0 duplex operation 
USB3.0 Device Features 
1. Up to 10 IN endpoints, including control endpoint 0 
2. Up to 6 OUT endpoints, including control endpoint O 
3. Up to 16 endpoint transfer resources, each one for each endpoint 
4. Flexible endpoint configuration for multiple applications/USB set-configuration modes 
5 
6 
7 
8 


Sige 


Hardware handles ERDY and burst 
Stream-based bulk endpoints with controller automatically initiating data movement 
Isochronous endpoints with isochronous data in data buffers 
Flexible Descriptor with rich set of features to support buffer interrupt moderation, 
multiple transfers, isochronous, control, and scattered buffering support 
USB Class-Specific Device Features 
Stream support for UASP application 
Gathering of scattered packet to support Ethernet Over USB 
Scheduling of multiple Ethernet packets without interrupt 
Variable FIFO buffer allocation for each endpoint 
For isochronous applications, scheduling of variable-length payloads for each 
microframe 
Microframe precise scheduling for isochronous applications 
Configurable endpoint type selection and dynamic FIFO allocation to facilitate multi- 
function/composite device implementation. During set-config or alternate-setting, 
device resources are reconfigured to meet the configuration or alternate setting 


i 


ards 
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requirements. 
@ USB 3.0 xHCI Host Features 
1. Support up to 64 devices 
2. Support 1 interrupter 
3. Support 1 USB2.0 port (exclude USB30TG_2) and 1 Super-Speed port 
4. Support standard or open-source xHCI and class driver 
@ USB 3.0 Dual-Role Device (DRD) Features 
1. Static Device Operation 
2. Static Host Operation 
3. USB3.0/USB2.0 OTG A device and B device basing on ID, USB3OTG_2 only support 
USB3.0 
4. Not Support USB3.0/USB2.0 OTG session request protocol (SRP), host negotiation 
protocol (HNP) and Role Swap Protocol (RSP) 
@ Miscellaneous Features 
5. USB2.0 PHY support Battery Charge detection 
6. USB30TG_0O and USB30TG_1 support USB Type-C and DP Alt Mode (DP should refer 
to DP TX Controller section) 
7. USB30TG_2 PHY combos with PCIE and SATA, this could refer to Multi-PHY section 


13.2 Block Diagram 

USB30TG_0 and USB30TG_1 comprises with: 

@ Bus Interface: Register Interface/Data and Descriptors DMA management 
@ SS/HS/FS/LS MAC: USB part logic 

@ USB2.0 PHY: UTMI+ interface USB2.0 PHY 

@ USBDP PHY: USB3.0 and DP combo 

Note: For detail about USBDP PHY, please refer to USBDP PHY section. 
USB30TG_2 comprises with: 

@ Bus Interface: Register Interface/Data and Descriptors DMA management 
@ SS/HS/FS/LS MAC: USB2.0 part logic not used 

@ USB3/PCIE/SATA Combo PHY 
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USB30TG_1 


USB30TG_O 


USB30TG_controller USB30TG_controller 


AHB 


AHB 
UTMI+ <> UTMI+ 
Slave <> HS/FS/LS Slave HS/FS/LS USB2.0 PHY 
a make — USB2.0 PHY g siKe | <<j——fpe-| 
o e 
3 3 
= £ 
v PIPE g PIPE 
AX| 3 SS AX| 2 Ss 
Mes mac pa] USBDP PHY Master <-> Mac pC sBDP PHY 
ip ee Spike: 
Controller Controller 
USB3OTG_2 
USB30TG_controller 
AHB r | 
Slave > HS/FS/LS 


MAC 


AX! Ss USB3/PCIE/SATA 


Master <p>] MAC _ ‘es PHY 


Bus Interface 


PCIE/SATA Bee: 
Controller 


Fig. 13-1 USB3 Block Diagram 


13.3 Function Description 

As USB30TG_0 or USB30TG_1, it can act as static xHCI host controller, static device 
controller, USB3.0/2.0 OTG A device or B device basing on ID of USB2.0 PHY. As device 
controller, it can work on either USB2.0 speed or Super-Speed basing on speed of host 
attached to, and process USB transactions described in the descriptors (read back from 
external memory by AXI master) to/from UTMI+ interface and Pipe Interface of USBDP PHY. 
As host controller, it can work on USB2.0 speed, Super-Speed or both basing on speed or 
type of attached device, and process USB transactions described in the descriptors (read 
back from external memory by AXI master) to/from UTMI+ interface and Pipe Interface of 
USBDP PHY. 

For USB30TG_2, it only works in Super-Speed mode and process USB transactions described 
in the descriptors (read back from external memory by AXI master) to/from Pipe Interface 
of USB3/SATA/PCIE combo PHY. 


13.4 Register Description 


13.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
follows. 


Table 13-1 USB3 Address Mapping 


Base Address Device 
OxFCOO00000~0xFC3FFFFF USB30TG_0O controller 
OxFC4000000~xFC7FFFFF USB30TG_1 controller 
O0xFCDO0000~0xFDOFFFFF USB30TG_2 controller 

USB3.0 Controller Address Mapping 
Offset Address Range Register Type 
0x00000 ~ Ox0O7FFF xHCI Registers, see xHCI spec. 
0x0C100 ~ OxOC6FF Global Registers 
0x0C700 ~ OxOCBFF Device Controller Registers 
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OxO0CCOO ~ OxOCFFF Unused/Reserved 

0x40000 ~ Ox7FFFF Internal RAMO — Debug Access (256KB) 
0x80000 ~ OxBFFFF Internal RAM1 —- Debug Access (256KB) 
OxCO000 ~ OxFFFFF Internal RAM2 —- Debug Access (256KB) 


13.4.2 Registers Summary 


Reset cates 
| Name | ottset size! Ystue | Description | 
USB30TG GSBUSCFGO |oxc100 fw _oxooo00001 /!0ba! SoC Bus Configuration 
Register 0 
USB30TG GSBUSCFG1 [0xC104 w_ |oxo0000300 oo mie 
USB30TG GTXTHRCFG |0xC108 w_ |oxo0000000 Snes Threshold Control 
USB30TG GRXTHRCFG [0xC10C w_ |oxo0000000 ee 


USB30TG GUCTL1 
USB30TG_GSNPSID 


Global General Purpose 
USB30TG GGPIO 0xC124 w_ |oxoo000000 Input/Output Register 
USB30TG GUID 0xC128 0x20190520 |Global User ID Register 
USB30TG GUCTL OxC12C x02008010 |Global User Control Register 


0 

USB30TG GBUSERRADDR Global SoC Bus Error Address 
USB30TG GBUSERRADDR 0xC134 0x00000000 Global SoC Bus Error Address 
HI Register - High 

Global SS Port to Bus Instance 
USB30TG GPRTBIMAPLO |0xC138 0x00000000 Mapping Register 

SB30TG _GHWPARAMSO |0xC140 0x2020400a |!0a! Hardware Parameters 
Register 0 


SB30TG _GHWPARAMS1 |oxc144 |w_ |oxo120C93B |C!02a! Hardware Parameters 
Register 1 


USB30TG _GHWPARAMS2 |0xC148 0x20190520 Speen eas Parameters 
Global Hardware Parameters 
pet ee 0x069CD084 |p acister 3 
0x47822010 Global Hardware Parameters 
Register 4 
USB3OTG GHWPARAMSS |0xC154 0x04204018 |C!0bal Hardware Parameters 
Register 5 
USB30TG_GHWPARAMS6 |0xC158 0x09D78020 ene a Parameters 
USB30TG GHWPARAMS7 |0xC15C w_ |oxo0000000 ga Parameters 


USB30TG _GDBGFIFOSPA |, 4.5 w_ oxoooacoo0 Global Debug Queue/FIFO Space 
CE Available Register 


USB30TG GDBGLNMCC  |0xCc168 |W _|0x00000000 [Global Debug LNMCC Register 
USB30TG_GDBGBMU Oxci6C |W [0x00000000 |Global Debug BMU Register 


USB30TG GDBGLSPMUX |0xC170 w_ |oxo03F0000 Sead Debug ESP’ MUX Register = 


USB30TG GDBGLSP 0xC174 |W |0x00000000 |Global Debug LSP Register 


Global Debug Endpoint 
USB30TG GDBGEPINFOO |0xC178 w_ Joxoo000000 Information Register 0 
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Reset ee 
| Offset |size| Ystue | Description 
USB30TG _GDBGEPINFO1 |0xC17C w_ |oxoosoo000 ea Pend ENG reine 
Information Register 1 
USB30TG GPRTBIMAP_H Global High-Speed Port to Bus 
actos w_ Joxoo000000 Instance Mapping Register - Low 
USB30TG GPRTBIMAP FS], A492 w_ |oxoo000000 Global Full-Speed Port to Bus 
LO Instance Mapping Register - Low 
USB30TG GUSB2PHYCFG 0xC200 0x40102400 Global USB2 PHY Configuration 
Register 0 
0x00000000 Global PIPE PHY Configuration 
Register 0 
Global Transmit FIFO Size Register 
0x00000042 |, offset (0xc300 + 4*n), n=0~6 
0x03340185 eon Receive FIFO Size Register 
Global Event Buffer Address (Low) 
0x00000000 Register 0 
Global Event Buffer Address 
0x00000000 | igh) Register 0 
0x00000000 aa Event Buffer Size Register 
USB30TG_GEVNTCOUNTO |oxc40C oxoo000000 [Global Event Buffer Count 
Register 0 
USB30TG _GHWPARAMSS |0xC600 0x0000047C a palelnicters 
USB30TG_GTXFIFOPRIDE Global Device TX FIFO DMA 
Vv 0xC610 w_ |oxo0000000 Priority Register 
oe GTXFIFOPRIHS 0xC618 0x00000000 ee TX FIFO DMA Priority 
ee GRXFIFOPRIHS 0xC61C 0x00000000 Global Host RX FIFO DMA Priority 
I Register 
USB30TG GFIFOPRIDBC |0xC620 w_ |oxoo000000 Global Host Debug Capability DMA 
Priority Register 
Global Host FIFO DMA High-Low 
DSSS reese Anan |e w_ oxo0000000 Priority Ratio Register 
USB30TG GFLAD) 0xC630 w_ |oxo0000000 elope rama Renin eajuolment 


Register 


Device Configuration Register 
USB30TG DEVTEN 


Device Generic Command 
['USB30TG DGCMD 

Device Active USB Endpoint 
USB30TG DEPnCMDPAR2 |0xC800 W_ |0x00000000 |Command Parameter 2 Register, 

offset (Oxc800 + 4*n), n=0~12 

Device Physical Endpoint-n 

offset (Oxc804 + 4*n), n=0~12 
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USB30TG GUSB3PIPECTL 
USB30TG GTXFIFOSIZn 
USB30TG_GRXFIFOSIZn 
USB30TG GEVNTADRLOO 


USB30TG GEVNTSIZO 0xC408 


i 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


USB30TG GEVNTADRHIO |0xC404 we | 
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Value ides 


Device Physical Endpoint-n 
USB30TG DEPnCMDPARO |0xC808 0x00000000 |Command Parameter 0 Register, 
offset (Oxc808 + 4*n), n=0~12 


Device Physical Endpoint-n 
USB30TG DEPnCMD OxC80C W_ |0x00000000 |Command Register, offset (Oxc80c 
+ 4¥*n), n=0~12 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


13.4.3 Detail Registers Description 
USB30TG GSBUSCFGO 
Address: Operational Base + offset (0xC100) 


| Bit |Attr| Reset Value Description 


31: ls datrdreqinfo 


AXI-cache for Data Read (DatRdRegInfo). 


desrdreqinfo 
AXI-cache for Descriptor Read (DesRdRegInfo). 
F datwrreginfo 
AXI-cache for Data Write (DatWrRegInfo). 


deswrreginfo 
19:16 £8 RW Oxf AXI-cache for aaa Write (DesWrRegInfo). 


115:12|RO_ [Oxo [reserved 


datbigend 
Rw loxo This bit controls the endian mode for data accesses. 

1'bO: Little-endian (default) 
1'b1: Big-endian 
desbigend 
This bit controls the endian mode for descriptor accesses. 

a0 Be lioRe 1'bO: Little-endian (default) 
1'b1: Big-endian 
reserved 


[9:8 [RO [0x0 —_—reserved 
incr256brstena 
If software set this bit to 1, the AXI master uses INCR to do the 
256-beat burst. 
incri28brstena 
If software set this bit to 1, the AXI master uses INCR to do the 
128-beat burst. 
incr64brstena 
If software set this bit to 1, AXI master uses INCR to do the 64- 
beat burst. 
incr32brstena 
If software set this bit to 1, the AXI master uses INCR to do the 
32-beat burst. 
incri6brstena 
If software set this bit to 1, the AXI master uses INCR to do the 
16-beat burst. 
incr8brstena 
If software set this bit to 1, the AXI master uses INCR to do the 
8-beat burst. 
incr4brstena 
When this bit is enabled the controller is allowed to do bursts of 
beat length 1, 2, 3, and 4. It is highly recommended that this bit 
is enabled to prevent descriptor reads and writes from being 
broken up into separate transfers. 
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| Bit |Attr|ResetValue| Ci@eescription 


incrbrstena 
This bit determines the set of burst lengths the master interface 
uses. It works in conjunction with the GSBUSCFGO[7:1] enables 
(INCR256/128/64/32/16/8/4). 
0: INCRX burst mode 
ARLEN/AWLEN do not use INCR. They use only the following 
burst lengths: 
4 (if GSBUSCFGO.INCR4BrstEna = 1); 
8 (if GSBUSCFGO.INCR8BrstEna = 1); 

Rw lox 16 (if GSBUSCFGO.INCR1i6BrstEna = 1); 
32 (if GSBUSCFGO.INCR32BrstEna = 1); 
64 (if GSBUSCFGO.INCR64BrstEna = 1); 
128 (if GSBUSCFGO.INCR128BrstEna ; 
256 (if GSBUSCFGO.INCR256BrstEna ; 
1: INCR (undefined length) burst mode; 
ARLEN/AWLEN uses any length less than or equal to the largest- 
enabled burst length of INCR4/8/16/32/64/128/256. 
For cache line-aligned applications, this bit is typically set to 0 to 
ensure that the master interface uses only power-of-2 burst 
lengths (as enabled via GSBUSCFGO[7:0]). 


USB30TG GSBUSCFG1 
Address: Operational Base + offset (0xC104) 
| Bit [Attr|ResetValue| CC‘ scription = 
[31:13[RO_|0xo0000_—sifreserved 


enlkpage 
1K Page Boundary Enable. 

12 RW {0x0 By default (this bit is disabled) the AXI breaks transfers at the 4k 
page boundary. When this bit is enabled, the AXI master (DMA 
data) breaks transfers at the 1k ‘ 


pipe_trans_limit 
AXI Pipelined Transfers Burst Request Limit. 
The field controls the number of outstanding pipelined transfer 
requests the AXI master pushes to the AXI slave. When the AXI 
master reaches this limit, it does not make any more requests on 
the AXI ARADDR and AWADDR buses until the associated data 

. phases complete. 

se EE OK This field is encoded as follows: 

4’hO: 1 request 
4’h1: 2 requests 
4’h2: 3 requests 
4’'h3: 4 requests 
4'hF: 16 requests 


7:0 |RO [0x00 reserved 


USB30TG_ GTXTHRCFG 


Address: Operational Base + offset (OxC108 
| Bit |Attr[ResetValue|—“‘;‘;™SC‘éieScription =—— (“sd 
31:30JRO [Oxo ——sifreserved ee ——i‘“‘Cs*‘“‘“‘SC 
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| Bit |Attr|ResetValue| Ci eescription 


USBTxPktCntSel 
This field enables/disables the USB transmission multi-packet 
thresholding: 
1’b0: USB transmission multi-packet thresholding is disabled; the 
core can only start transmission on the USB after the entire 

29 0x0 packet has been fetched into the corresponding TXFIFO. 
1’b1: USB transmission multi-packet thresholding is enabled. The 
core can only start transmission on the USB after USB Transmit 
Packet Count amounts of packets for the USB transaction (burst) 
are already in the corresponding TXFIFO. This mode is only valid 
in the host mode. It is only used for SuperSpeed. 


26. [RO /Ox0..— = — |pesetved.. = = = 


USBTxPktCnt 
This field specifies the number of packets that must be in the 
TXFIFO before the core can start transmission for the 

27:24IRW |ox0 corresponding USB transaction (burst). This field is only valid 

‘ when the USB Transmit Packet Count Enable field is set to one. 

Valid values are from 1 to 15. 
Note: This field must be less than or equal to the USB Maximum 
TX Burst Size field. 


USBMaxTxBurstSize 
When USBTxPktCntSel is one, this field specifies the Maximum 
Bulk OUT burst the core can do. When the system bus is 
slower than the USB, TX FIFO can underrun during a long 
burst. 
You can program a smaller value to this field to limit the TX 
burst size that the core can execute. 

23:16|}RW |0x00 Host mode: It only applies to SS Bulk, Isochronous, and 
Interrupt 
OUT endpoints. 
Device mode: This value is not used in device mode, but users 
need to program a value when using the TX threshold feature 
to make sure that the value programmed in USBTxPktCnt is 
less than this value. 
Valid values are from 1 to 16. 


15:0 |RO_|0x0000 


USB3OTG GRXTHRCFG 
Address: Operational Base + offset (OxC10C 

| Bit [Attr|/ResetValue| ss —“i‘“CW #éS scription — 
[31:30/RO [Oxo 


usb_rx_pkt_cntsel 
USB ReceivePacket Count Enable. 
This field enables/disables the USB reception multi-packet 
thresholding: 

RW {0x0 1'bO: The core can only start reception on the USB when the RX 
FIFO has space for at least one packet. 
1'b1: Not applied. 
If you are using external buffer control (EBC) feature, disable this 
mode by setting USBRxPktCntSel to 0. 
reserved 


128:13/RO |0x0000 reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2192 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| —Ci@eescription 


resvl_socout_spc 
Space reserved in rx fifo for ISOC OUT. 
In host mode, this field is not applicable and must be 
programmed to 0. 
In device mode, this value represents the amount of space to be 
reserved for ISOC OUT packets. 

12:0 |RW |0x0000 The value to be programmed should be chosen so as to ensure 
that non ISOC packets are not completely dropped, 
If no space needs to be reserved for ISOC OUT packets, program 
this field to 0. 
This field is valid only in device mode. The maximum configurable 
depth of rx fifo is 8192. Therefore, this field is 13 bits wide. 
For HS/FS, the space reservation is the actual value. 


USB30TG GCTL 
Address: Operational Base + offset (0xC110 


Peri Reset Value 


pwrdnscale 


masterfiltbypass 
Master Filter Bypass 

RW |0x0 When this bit is set to 1'b1, all the filters are bypassed. The 
double synchronizers to mac clk preceding the filters are also 
bypassed. For enabling the filters, this bit must be 1'bO. 


bypassetaddr 

Bypass SetAddress in Device Mode. 

When BYPSSETADDR bit is set, the device core uses the value in 
the DCFG[DevAddr] bits directly for comparing the device 
address in the tokens. 

a RM Exe For simulation, you can use this feature to avoid sending an 
actual SET ADDRESS control transfer on the USB, and make the 
device core respond to a new address. 

Note: You can set this bit for simulation purposes only. In the 
actual hardware, this bit must be set to 1'bO. 


u2rstecn 
Device controller on USB 2.0 reset checks for receiver 
16 RW |Ox1 termination eight times per attempt if this bit is set to zero, or 
only once per attempt if the bit is set to one. 
Note: This bit is applicable only in device mode. 


frmscldwn 
This field scales down device view of a SOF/USOF duration. 
For HS mode: 
Value of 2'h3 implements interval to be 15.625 us 
Value of 2'h2 implements interval to be 31.25 us 
Value of 2'h1 implements interval to be 62.5 us 
Value of 2'hO implements interval to be 125us 
15:14;RW |0x0 For FS mode, the scale-down value is multiplied by 8. 
This field also scales down the MaxPacketSize of the IN and OUT 
bulk endpoint to allow more traffic during simulation. It can only 
be changed from a non-zero value during simulation. 
2'h0O: 1024 bytes 
2'h1: 512 bytes 
2'h2: 256 bytes 
2'h3: 128 bytes 
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| Bit |Attr|ResetValue| Ci@eescription 


prtcapdir 
PRTCAPDIR: Port Capability Direction (PrtCapDir) 
. 2'bO1: for Host configurations 
bea One 2'b10: for Device configurations 
SW should base on IDDIG input to set usb controller as an OTG 
2.0 device with A-device or B-device. 


coresoftreset 
Core Soft Reset (CoreSoftReset) 
1'bO: No soft reset; 
1'b1: Soft reset to core 

11 RW {0x0 Clears the interrupts and all the CSRs except the following 
registers: 
GCTL; GUCTL; GSTS; GSNPSID; GGPIO; GUID; GUSB2PHYCFGn 
registers; GUSB3PIPECTLn registers; DCFG; DCTL; DEVTEN; 
DSTS. 


sofitpsync 

Not applied. 

debugattach 

Debug Attach. 

Not applied. 

ramclksel 

RAM Clock Select (RAMCIkSel) 

2'b00: bus clock 

2'b01: pipe clock (Only used in device mode) 

2'b10: In device mode, pipe/2 clock. In Host mode, controller 
switches ram_clk between pipe/2 clock, mac2_clk and bus_clk 
based on the status of the U2 ports 

2'b11: In device mode, selects mac2_clk as ram_clk (when 8-bit 
UTMI or ULPI used. Not supported in 16-bit UTMI mode); In Host 
mode, controller switches ram_clk between pipe_clk, mac2_clk 
and bus_clk based on the status of the U2 ports. 

In device mode, upon a USB reset and USB disconnect, the 
hardware clears these bits to 2'b0O. 

scaledown 

Scale-Down Mode (ScaleDown) 

When Scale-Down mode is enabled for simulation, the core uses 
scaled-down timing values, resulting in faster simulations. 

When Scale-Down mode is disabled, actual timing values are 
used. This is required for hardware operation. 

HS/FS/LS Modes: 

2'b00: Disables all scale-downs. Actual timing values are used. 
2'b01: Enables scale-down of all timing values except Device 
mode suspend and resume. These include Speed enumeration, 
HNP/SRP, and Host mode suspend and resume 

2'b10: Enables scale-down of Device mode suspend and resume 
timing values only. 

2'b11: Enables bit 0 and bit 1 scale-down timing values. 
disscramble 

Disable Scrambling (DisScramble) 

Transmit request to Link Partner on next transition to Recovery or 
Polling. 
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| Bit [Attr|ResetValue| —C(@Deescription 
u2exit_Ifps 
If this bit is: 
1'bO: the link treats 248ns LFPS as a valid U2 exit. 
1'b1: the link waits for 8us of LFPS before it detects a valid U2 
exit. 
This bit is added to improve interoperability with a third part host 
controller. This host controller in U2 state while performing 
receiver detection generates an LFPS glitch of about 4ms 
duration. This causes the device to exit from U2 state because 
the LFPS filter value is 248ns. With the new functionality enabled, 
the device can stay in U2 while ignoring this glitch from the host 
controller. 
gbl_hibernation_en 
This bit enables hibernation at the global level. If hibernation is 
not enabled through this bit, the PMU immediately accepts the 
DO->D3 and D3->D0 power state change requests, but does not 
save or restore any core state. In addition, the PMUs never drive 
the PHY interfaces and let the core continue to drive the PHY 
interfaces. 
dsbliclkgtng 
Disable Clock Gating. 
This bit is set to 1 and the core is in Low Power mode, internal 
clock gating is disabled. You can set this bit to 1'b1 after Power 
On Reset. 


USB30TG GSTS 
Address: Operational Base + offset (0xC118) 


| Bit |Attr| Reset Value 


cbelt 
Current BELT Value. 

31:20 0x7e8 In Host mode, this field indicates the minimum value of all 
received device BELT values and the BELT value that is set by the 
Set Latency Tolerance Value command. 


SSIC_IP 
Not applied. 
OTG Interrupt Pending. 


This field indicates that there is a pending interrupt pertaining to 
OTG in OEVT register. 


Battery Charger Interrupt Pending 

This field indicates that there is a pending interrupt pertaining to 
BC in BCEVT register. 

adp_ip 

ADP Interrupt Pending. 

This field indicates that there is a pending interrupt pertaining to 
ADP in ADPEVT register. 

host_ip 

Host Interrupt Pending. 

This field indicates that there is a pending interrupt pertaining to 
xHC in the Host event queue. 
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| Bit |Attr|ResetValue| Ci@eescription 


device_ip 

Device Interrupt Pending 

This field indicates that there is a pending interrupt pertaining to 
peripheral (device) operation in the Device event queue. 
csr_timeout 

When this bit is 1'b1, it indicates that the software performed a 
write or read to a core register that could not be completed 
within DWC_USB3_CSR_ACCESS_TIMEOUT bus clock cycles 
(default: h1FFFF). 

buserraddrvld 

us Error Address Valid 

Indicates that the GBUSERRADDR register is valid and reports the 
Rega SS bus address that encounters a bus error. 


a reserved 


curmod 
Current Mode of Operation. 


USB30TG GUCTL1 


Address: Operational Base + offset (OxC11C 


[Attr/ Reset Value 
ee ——— 


filter_seO_fsls_eop 

1'bO: Default behaviour, no change in Linestate check for SEO 
detection in FS/LS. 

1'b1: Feature enabled, FS/LS SEO is filtered for 2 clocks for 
detecting EOP. 

This bit is applicable for FS/LS operation. If this feature is 
enabled, then SEO on the Linestate is validated for 2 consecutive 
utmi/ulpi clock edges for EOP detection. This feature is applicable 
only in FS in device mode and FS/LS mode of operation in host 
mode. 

Device mode: FS - If GUCTL1.FILTER_SEO_FSLS_EOP is set, then 
for device LPM handshake, the core will ignore single SEO glitch 
on the Linestate during transmit. Only 2 or more SEO is 
considered as a valid EOP on FS. 

Host mode: FS/LS - If GUCTL1.FILTER_SEO_FSLS_EOP is set, 
then the core will ignore single SEO glitch on the Linestate during 
transmit. Only 2 or more SEO is considered as a valid EOP on 
FS/LS port. Enable this feature if the Linestate has SEO glitches 
during transmission. This bit is quasi-static, i.e., should not be 
changed during device operation. 
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| Bit |Attr|ResetValue| Ci eescription 


tx_ipgap_linecheck_dis 

1'bO: Default behavior, no change in Linestate check. 

1'b1: Feature enable, 2.0 MAC disables Linestate check during HS 

transmit. 

This bit is applicable for HS operation of u2mac. If this feature is 

enabled, then the 2.0 mac operating in HS ignores the UTMI/ULPI 

Linestate during the transmit of a token (during token-to-token 

and token-to-data IPGAP). When enabled, the controller 

implements a fixed 40-bit TxEndDelay after the packet is given 

on UTMI and ignores the Linestate during this time. This feature 
28 Rw loxo is applicable only in HS mode of operation. 

Device mode: If GUCTL1.TX_IPGAP_LINECHECK_DIS is set, then 

for device LPM handshake, the core will ignore the Linestate after 

TX and wait for a fixed clocks (40 bit times equivalent) after 

transmitting ACK on utmi. 

Host mode: If GUCTL1.TX_IPGAP_LINECHECK_DIS is set, then 

the ipgap between (tkn to tkn/data) is added by 40 bit times of 

TXENDDELAY, and linestate is ignored during this 40 bit times 

delay. 

Enable this bit if the LineState will not reflect the expected line 

state (J) during transmission. This bit is quasi-static, i.e., should 

not be changed during device operation. 


dev_trb_out_spr_ind 
1'bO: Default behavior, no change in TRB status dword. 
1'b1: Feature enable, OUT TRB status indicates Short Packet. 
This bit is applicable for device mode only (and ignored in host 
mode). If the device application (SW/HW) wants to know if a 
27 Rw loxo short packet was received for an OUT in the TRB status itself, 
then this feature can be enabled, so that a bit is set in the TRB 
writeback in the buf_size dword. Bit[26] - SPR of the trbstatus, 
RSVD, SPR,PCM1, bufsize dword will be set during an OUT 
transfer TRB write back if this is the last TRB used for that 
transfer descriptor. This bit is quasi-static, i.e., should not be 
changed during device operation. 


dve_force_20clk_for_30clk 
p3_in_u2 
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| Bit |Attr|ResetValue| —Ci@eescription 


dev_l1_exit_by_hw 
1'bO: Default behavior, disables device L1 hardware exit logic. 
1'b1: Feature enabled 
This bit is applicable for device mode (2.0) only. This field enables 
device controller sending remote wakeup for L1 if the device 
becomes ready for sending/accepting data when in L1 state. If 
the host expects the device to send remote wkp signaling to 
resume after going into L1 in flow controlled state, then this bit 
can be set to send the remote wake signal automatically when 
the device controller becomes ready. This HW remote wake 
feature is applicable only to bulk and interrupt transfers, and not 
for Isoch/Control 

at RY |OXe When control transfers are in progress, the LPM will be rejected 
(NYET response). Only after control transfers are completed 
(either with ACK/STALL), LPM will be accepted 
For Isoch transfers, the host needs to do the wake-up and start 
the transfer. Device controller will not do remote-wakeup when 
Isoch endpoints get ready. The device SW needs to keep the 
GUSB2PHYCFG[EnbISIpM] reset in order to keep the PHY clock to 
be running for keeping track of SOF intervals. 
When L1 hibernation is enabled, the controller will not do 
automatic exit for hibernation requests thru L1. 
This bit is quasi-static, i.e., should not be changed during device 
operation. 


ip_gap_add_on 
23:21/RW |Ox0 This register field is used to add on to the default inter packet 
gap setting in the USB 2.0 MAC. 


dev_Isp_tail_lock_dis 
1'bO: Default behaviour, enables device Isp lock logic for tail TRB 
update. 
1'b1: Fix disabled 
This is a bug fix for STAR 9000716195 that affects the CSP mode 
for OUT endpoints in device mode. The issue is that tail TRB 

20 RW /|0x0 index is not synchronized with the cache Scratchpad bytecount 
update. If the fast-forward request comes in-between the 
bytecount update on a newly fetched TRB and the tail-index write 
update in TPF, the RDP works on an incorrect tail index and 
misses the byte count decrement for the newly fetched TRB in 
the fast-forwarding process. This fix needs to be present all the 
times. 
nak_per_enh_fs 
1'b1: Enables performance enhancement for FS async endpoints 
in the presence of NAKs. 
1'b0O: Enhancement not applied. 
If a periodic endpoint is present, and if a bulk endpoint which is 
also active is being NAKed by the device, then this could result in 

19 Rw loxo a decrease in performance of other Full Speed bulk endpoint 
which is ACKed by the device. Setting this bit to 1, will enable the 
host controller to schedule more transactions to the async 
endpoints (bulk/ control) and hence will improve the performance 
of the bulk endpoint. This control bit should be enabled only if the 
existing performance with the default setting is not sufficient for 
your FullSpeed application. Setting this bit will only control, and 
is only required for Full Speed transfers. 
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| Bit |Attr|ResetValue| Ci@eescription 


nak_per_enh_hs 
1'b1: Enables performance enhancement for HS async endpoints 
in the presence of NAKs. 
1'bO: Enhancement not applied. 
If a periodic endpoint is present, and if a bulk endpoint which is 
also active is being NAKed by the device, then this could result in 
18 Rw lox a decrease in performance of other High Speed bulk endpoint 
which is ACKed by the device. Setting this bit to 1, will enable the 
host controller to schedule more transactions to the async 
endpoints (bulk/ control) and hence will improve the performance 
of the bulk endpoint. This control bit should be enabled only if the 
existing performance with the default setting is not sufficient for 
your HighSpeed application. Setting this bit will only control, and 
is onl uired for High Speed transfers. 


parkmode_disbale_ss 


parkmode_disable_hs 
This bit is used only in host mode. 
When this bit is set to 1 all HS bus instances park mode are 
disabled. 
To improve performance in park mode, the xHCI scheduler 
queues in three requests of 4 packets each for High Speed 
asynchronous endpoints in a micro-frame. But if a device is slow 
and if it NAKs more than 3 times, then it is rescheduled only in 
the next micro-frame. This could decrease the performance of a 
slow device even further. 

16 RW |0x0 , 
In a few High Speed devices (such as Sandisk Cruzer Blade 4GB 
VID: 1921, PID: 21863 and Flex Drive VID: 3744, PID: 8552) 
when an IN request is sent within 900ns of the ACK of the 
previous packet, these devices send a NAK. When connected to 
these devices, if required, the software can disable the park 
mode if you see performance drop in your system. When park 
mode is disabled, pipelining of multiple packet is disabled and 
instead one packet at a time is requested by the scheduler. This 
allows up to 12 NAKs in a micro-frame and improves performance 
of these slow devices. 


parkmod_disavale_fsls 

15 Rw loxo This bit is used only in host mode, and is for debug purpose only. 
When this bit is set to 1 all FS/LS bus instances in park mode 
disabled. 


14:9 |RO |oxoo_ reserved 
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11_susp_thrid_en_for_host 

This bit is used only in host mode. 

The host controller asserts the utmi_l1_suspend_n and 

utmi_sleep_n output signals (see LPM Interface Signals table in 

the Databook) as follows: 

The controller asserts the utmi_l1_suspend_n signal to put the 

PHY into deep low-power mode in L1 when both of the following 
Rw loxi are true: 

The HIRD/BESL value used is greater than or equal to the value 

in L1_SUSP_THRLD_FOR_HOST field. 

The L1_SUSP_THRLD_EN_FOR_HOST bit is set to 1'b1. The 

controller asserts utmi_sleep_n on Li when one of the following 

is true: 

The HIRD/BESL value used is less than the value in 

L1_SUSP_THRLD_FOR_HOST field. 

The L1_SUSP_THRLD_EN_FOR_HOST bit is set to 1'bO. 


11_susp_thrld_for_host 
This field is effective only when the 

7:4 |RW |Ox8 Li SUSP_THRLD_EN_FOR_HOST bit is set to 1. For more details, 
refer to the description of the L1_SUSP_THRLD_EN_FOR_HOST 
bit. 


hc_errata_enable 


hc_parchk_disable 
Host Parameter Check Disable. 
When this bit is set to 0 (by default), the xHC checks that the 
input slot/EP context fields comply to the xHCI Specification. 

2 Rw lox0 Upon detection of a parameter error during command execution, 
the xHC generates an event TRB with completion code indicating 
PARAMETER ERROR. 
When the bit is set to 1, the xHC does not perform parameter 
checks and does not generate PARAMETER ERROR completion 
code. 


ovrid_l1_susp_com 

1 Rw loxt If this bit is set, the utmi_l1_suspend_com_n is overloaded with 
the utmi_sleep_n signal. This bit is usually set if the PHY stops 
the port clock during L1 sleep condition. 
loa_filter_en 
If this bit is set, the USB 2.0 port babble is checked at least three 

RW |0x0 consecutive times before the port is disabled. This prevents false 

triggering of the babble condition when using low quality cables. 
Note: This bit is valid only in host mode. 


USB30TG GSNPSID 
Address: Operational Base + offset (0xC120) 


| Bit |Attr| Reset Value, 


Po eseription 
snpsid 
SNPSID[31:16] indicates Core Identification Number. 0x5533 is 
ASCII for U3 (DWC_usb3). 

31:0 0x5533300a |SNPSID[15:0] indicates the release number. Current Release is 
3.00a. 
Software uses this register to configure release-specific features 
in the driver. 


USB30TG GGPIO 
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Address: Operational Base + offset (OxC124 


| Bit_|Attr| Reset Value 


gpo 
: General Purpose Output 
i on This field's value is driven out on the gp_out[15:0] core output 
port. 


gpi 
15:0 0x0000 General Purpose Input 
This field's read value reflects the gp_in[15:0] core input value. 


USB30TG GUID 
Address: Operational Base + offset (0xC128) 


| Bit |Attr| Reset Value 


j userid 
oxet1 20820 Application-programmable ID field. 


USB30TG GUCTL 
Address: Operational Base + offset (OxC12C) 


| Bit |Attr| Reset Value 


refclkper 

This field indicates in terms of nano seconds the period of ref_clk. 

The default value of this register is set to 'h8 (8ns/125 MHz). 

This field needs to be updated during power-on initialization, if 

GCTL.SOFITPSYNC or GFLADJ.GFLADJ_REFCLK_LPM_SEL is set to 

1. The programmable maximum value is 62ns, and the minimum 
31:22}RW |0x008 value is 8ns. 

You must use a reference clock with a period that is an integer 

multiple, so that ITP can meet the jitter margin of 32ns. The 

allowable ref_clk frequencies whose period is not integer 

multiples are 16/17/19.2/24/39.7MHz. 

This field must not be set to 0 at any time. If you never plan to 

use this feature, then set this field to 'h8, the default value. 


no_extr_di 
No Extra Delay Between SOF and the First. 
Some HS devices misbehave when the host sends a packet 
immediately after a SOF. However, adding an extra delay between 
a SOF and the first packet can reduce the USB data rate and 
performance. 
This bit is used to control whether the host must wait for 2 

21 RW {0x0 microseconds before it sends the first packet after a SOF, or not. 
User can set this bit to one to improve the performance if those 
problematic devices are not a concern in the user's host 
environment. 
1'bO: Host waits for 2 microseconds after a SOF before it sends 
the first USB packet. 
1'b1: Host doesn't wait after a SOF before it sends the first USB 
packet. 


20:18/RO_|OxO [reserved 


sprs_ctrl_trans_en 
Sparse Control Transaction Enable. 
Some devices are slow in responding to Control transfers. 

17 RW {0x0 Scheduling multiple transactions in one microframe/frame can 
cause these devices to misbehave. 
If this bit is set to 1'b1, the host controller schedules transactions 
for a Control transfer in different microframes/frames. 
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res _bw_hs_esp 

Reserving 85% Bandwidth for HS Periodic EPs. 

By default, HC reserves 80% of the bandwidth for periodic EPs. If 

this bit is set, the bandwidth is relaxed to 85% to accommodate 

two high speed, high bandwidth ISOC EPs. 

USB 2.0 required 80% bandwidth allocated for ISOC traffic. If two 
16 Rw lox0 High-bandwidth ISOC devices (HD Webcams) are connected, and 

if each requires 1024-bytes X 3 packets per Micro-Frame, then 

the bandwidth required is around 82%. If this bit is set, then it is 

possible to connect two Webcams of 1024bytes X 3 payload per 

Micro-Frame each. Otherwise, you may have to reduce the 

resolution of the Webcams. 

This bit is valid in Host and DRD configuration and is used in host 

mode operation only. Ignore this bit in device mode. 


cm_dev_addr 
Compliance Mode for Device Address. 
When this bit is 1'b1, Slot ID may have different value than 
Device Address if max_slot_enabled < 128. 
1'b1: Increment Device Address on each Address Device 
command. 

15 RW |0x1 1'bO: Device Address is equal to Slot ID. 
The xHCI compliance requires this bit to be set to 1. The 0 mode 
is for debug purpose only. This allows you to easily identify a 
device connected to a port in the Lecroy or Eliisys trace during 
hardware debug. 
This bit is valid in Host and DRD configuration and is used in host 
mode operation only. Ignore this bit in device mode. 


usb_host_in_auto_retry_en 
Host IN Auto Retry. 
14 RW /|0x0 1'bO: Auto Retry Disabled 
1'b1: Auto Retry Enabled 
Note: This bit is also applicable to the device mode. 


en_overlap_chk 
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| Bit |Attr|ResetValue| Ci eescription 


ext_cap_suppt_en 

External Extended Capability Support Enable 

When set, this field enables extended capabilities to be 
implemented outside the core. 

When the ExtCapSupEN is set and the Debug Capability is 
enabled, the Next Capability pointer in Debug Capability returns 
16. 

A read to the first DWORD of the last internal extended capability 
(the "xHCI Supported Protocol Capability for USB 3.0" when the 
Debug Capability is not enabled) returns a value of 4 in the Next 
Capability Pointer field. 

12 RW /|0x0 This indicates to software that there is another capability four 
DWORDs after this capability (for example, at address N+16 
where N is the address of this DWORD). If enabled, an external 
address decoder that snoops the xHC slave interface must be 
implemented. 

If it sees an access to N+16 or greater, the slave access is re- 
routed to a piece of hardware which returns the external 
capability pointer register of the new capability and also handles 
reads/writes to this new capability and the side effects. 

If disabled, a read to the first DWORD of the last internal 
extended capability returns 0 in the 'Next Capability Pointer’ field. 
This indicates there are no more capabilities. 


insrt_extr_fsbodi 
Insert Extra Delay Between FS Bulk OUT. 
Some FS devices are slow to receive Bulk OUT data and can get 
stuck when there are consecutive Bulk OUT transactions with 
short inter-transaction delays. This bit is used to control whether 
the host inserts extra delay between consecutive Bulk OUT 

11 rw loxo transactions to a FS Endpoint. 
1'bO: Host doesn't insert extra delay between consecutive Bulk 
OUT transactions to a FS Endpoint. 
1'b1: Host inserts about 12us extra delay between consecutive 
Bulk OUT transactions to a FS Endpoint to work around the 
device issue. 
Note: Setting this bit to one will reduce the Bulk OUT transfer 
performance for most of the FS devices. 
dtct 
Device Timeout Coarse Tuning. 
This field is a Host mode parameter which determines how long 
the host waits for a response from device before considering a 
timeout. 

10:9 Irw loxo The core first checks the DTCT value. If it is O, then the timeout 

; value is defined by the DTFT. If it is non-zero, then it uses the 

following timeout values: 
2'b00: O usec -> use DTFT value instead 
2'b01: 500 usec 
2'b10: 1.5 msec 
2'bi1: 6.5 msec 
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| Bit |Attr|ResetValue| Ci@eescription 


ctft 

Device Timeout Fine Tuning. 

This field is a Host mode parameter which determines how long 

the host waits for a response from device before considering a 

timeout. 

For the DTFT field to take effect, DTCT must be set to 2'b0O. 

The DTFT value is the number of 125 MHz clocks * 256 to count 

before considering a device timeout. 

The minimum value of DTFT is 2. 

For example, if the mac3_clk is 125 MHz clk (8 ns period), this is 
Rae exOke calculated as follows: 

(DTFT value) * 256 * (8 ns) 

Quick Reference: 

if DTFT = 0x2, 2*256*8 = 4usec timeout 

if DTFT = Ox5, 5*256*8 = 10usec timeout 

if DTFT = OxA, 10*256*8 = 20usec timeout 

if DTFT = 0x10, 16*256*8 = 32usec timeout 

if DTFT = 0x19, 25*256*8 = 5iusec timeout 

if DTFT = 0x31, 49*256*8 = 100usec timeout 

if DTFT = 0x62, 98*256*8 = 200usec timeout 


USB3O0TG GBUSERRADDRLO 
Address: Operational Base + offset (0xC130) 


| Bit |Attr| Reset Value 


buserraddr 

Bus Address - Low. 

This register contains the lower 32 bits of the first bus address 
31:0 Ox00000000 |that encountered a SoC bus error. It is valid when the 

GSTS.BusErrAddrvid field is 1. It can only be cleared by resetting 

the core. 

Note: Only supported in AHB and AXI configurations. 


USB3OTG GBUSERRADDRHI 
Address: Operational Base + offset (0xC134 


| Bit _|Attr| Reset Value 


buserraddr 

Bus Address - High. 

This register contains the higher 32 bits of the first bus address 
31:0 J|RU |OxO00000000 |that encountered a SoC bus error. It is valid when the 

GSTS.BusErrAddrvid field is 1. It can only be cleared by resetting 

the core. 

Note: Only supported in AHB and AXI configurations. 


USB3SOTG_ GPRTBIMAPLO 

Address: Operational Base + offset (0xC138 

| Bit |Attr|ResetValue| “ss ——“‘;‘“;W:#Céi scription =— (Cid 
[31:4 [RO _|0x0000000_|reserved —s—“‘“‘“‘“(“(“#;#;#;‘;‘'‘“;..VC(‘ésO’ 


BINUM1 
3:0 |RW |0x0 SS USB Instance Number for Port 1 
Application-programmable ID field. 


USB30TG GHWPARAMSO 
Address: Operational Base + offset (0xC140) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2204 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


: ghwparamsO 
31:0 [ro | oa veut Global Hardware Parameters Register 0. 


USB30TG GHWPARAMS1 
Address: Operational Base + offset (0xC144) 


| Bit |Attr| Reset Value Description 


: ghwparams1 
31:0 [Ro | DxGiZhce20 Global Hardware Parameters Register 1. 


USB30TG GHWPARAMS2 
Address: Operational Base + offset (0xC148 


| Bit_|Attr| Reset Value 


. ghwparams2 
31:0 [Ro | ed taka Global Hardware Parameters Register 2. 


USB30TG GHWPARAMS3 
Address: Operational Base + offset (OxC14C 


| Bit_|Attr| Reset Value 


: ghwparams3 
31:0 |ro | omisscd0es Global Hardware Parameters Register 3. 


USB3OTG GHWPARAMS4 
Address: Operational Base + offset (0OxC150 


| Bit_|Attr| Reset Value 


, ghwparams4 
31:0 [RO | pereeeoay Global Hardware Parameters Register 4. 


USB3OTG GHWPARAMSS5 
Address: Operational Base + offset (OxC154 


| Bit_|Attr| Reset Value 


. ghwparams5 
31:0 [RO | eRe eOs ote Global Hardware Parameters Register 5. 


USB30TG GHWPARAMS6 

Address: Operational Base + offset (OxC158 

ghwparams6 

Global Hardware Parameters Register 6. 


0x09d78020 


USB30TG GHWPARAMS7 
Address: Operational Base + offset (OxC15C) 


ResetValue[ Ci esscription 


[Attr'| 
: ghwparams/7 
a Ro |ox00000000 Global Hardware Parameters Register 7. 


USB30TG GDBGFIFOSPACE 
Address: Operational Base + offset (0xC160) 


space_available 


Space Available. 


reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


fifo_queue_select 
FIFO/Queue Select (or) Port-Select. 

Rw |0x000 FIFO/Queue Select[8:5] indicates the FIFO/Queue Type. 
FIFO/Queue Select[4:0] indicates the FIFO/Queue Number. 
Port-Select[3:0] selects the port-number when accessing 
GDBGLTSSM register. 


USB3O0TG_GDBGLNMCC 
Address: Operational Base + offset (0OxC168 


| Bit |Attr|ResetValue| sss S—C‘iecription = 
31:9 |RO_|0x000000 


Inmcc_berc 

0x000 This field indicates the bit error rate information for the port 
selected in the GDBGFIFOSPACE.PortSelect field. This field is for 
debug purposes only. 


USB30TG GDBGBMU 
Address: Operational Base + offset (OxC16C) 


ee Reset Value 


bmu_bcu 

rs fof ceatenece 
BMU_DCU Debug information. 

po fo oo ESvowmaitomaton 
BMU_CCU Debug information. 


USB30TG GDBGLSPMUX 
Address: Operational Base + offset (0xC170) 


| Bit _|Attr| Reset Value 
Si2a|Ro [000 = recewed) = 


logic_analyzer_trace 
Logic Analyzer Trace Port MUX Select. 
Currently only bits[21:16] are used. A value of 6'h3F drives "0"s 
Eo TORN, Oot on the logic_analyzer_trace signal. If you plan to OR (instead 
using a mux) this signal with other trace signals in your system 
to generate a common trace signal, you can use this feature. 
endbc 
Enable debugging of Debug capability LSP in Host mode. Use 
HostSelect to select DbC LSP debug information presented in the 
GDBGLSP register. 


14 |RO_|oxo_——s*Reserved 


hostselect 
: Host LSP Select. 
1320) RWS 1 Ox08 Selects the LSP debug information presented in the GDBGLSP 
ister in host mode. 


devselect 
Device LSP Select. 
7-4 |IRw |oxo Selects the LSP debug information presented in the GDBGLSP 
, register in device mode. Or bit[7:4] of HOSTSELECT, Selects the 
LSP debug information presented in the GDBGLSP register in host 
mode. 
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| Bit |Attr|ResetValue| Ci@eescription 


epselect 
Device Endpoint Select. 


Selects the Endpoint debug information presented in the 
GDBGEPINFO registers in device mode. Or bit[3:0] of 
HOSTSELECT, Selects the LSP debug information presented in the 
GDBGLSP register in host mode. 


USB30TG GDBGLSP 
Address: Operational Base + offset (OxC174 


| Bit_|Attr| Reset Value 


: Ispdebug 
31:0 |Ro- 0x00000000 LSP Debug Information. 


USB30TG GDBGEPINFOO 
Address: Operational Base + offset (0xC178 


| Bit |Attr|/ResetValue| Ci escription = 


epdebug 
RO |ox00000000 Endpoint Debug Information Low 32-bit. 


USB30TG GDBGEPINFO1 
Address: Operational Base + offset (0xC17C) 


[Attr/ResetValue| Cieescription = 
: epdebug 
ofe RO |ox00800000 Endpoint Debug Information High 32-bit. 


USB30TG GPRTIBIMAP_ HSLO 
Address: Operational Base + offset (0xC180) 


USB3OTG GPRTBIMAP FSLO 
Address: Operational Base + offset (0OxC188 


| Bit |Attr|ResetValue| s/s —/ CSC‘ escription = 
31:4 |RO_|0x0000000 


binum1 
3:0 |RW |0x0 FS USB Instance Number for Port 1. 
Application-programmable ID field. 


USB30TG GUSB2PHYCFGO 
Address: Operational Base + offset (0xC200) 


| Bit |Attr| Reset Value 


physoftrst 

UTMI PHY Soft Reset. 

Causes the usb2phy_reset signal to be asserted to reset a UTMI 
31 RW |0x0 PHY. Not applicable to ULPI because ULPI PHYs are reset via their 

FunctionControl. Reset register, and the core automatically writes 

to this register when the core is reset (vcc_reset_n, 

USBCMD.HCRST, DCTL.SoftReset, or GCTL.SoftReset). 
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| Bit |Attr|ResetValue| Ci@eescription 


u2_freeclk_exists 

Specifies whether your USB 2.0 PHY provides a free-running PHY 

clock, which is active when the clock control input is active. 

If your USB 2.0 PHY provides a free-running PHY clock, it must be 

connected to the utmi_clk[0] input. The remaining utmi_clk[n] 
30 RW /0x1 must be connected to the respective port clocks. The core uses 

the Port-0 clock for generating the internal mac2 clock. 

1'bO: USB 2.0 free clock does not exist 

1'b1: USB 2.0 free clock exists 

Note: When the core is configured as device-only, do not set this 

bit to 1. 


29:25/RO_|0x00_—sireserved 


Istrd 
LS Turnaround Time. 
This field indicates the value of the Rx-to-Tx packet gap for LS 
devices. The encoding is as follows: 
3'hO: 2 bit times 
3'h1: 2.5 bit times 
3'h2: 3 bit times 
3'h3: 3.5 bit times 
3'h4: 4 bit times 
3'h5: 4.5 bit times 
24:22|RW |0x0 3'h6: 5 bit times 
3'h7: 5.5 bit times 
Note: 
This field is applicable only in Host mode. 
For normal operation (to work with most LS devices), set the 
default value of this field to 3'hO (2 bit times). 
The programmable LS device inter-packet gap and turnaround 
delays are provided to support some legacy LS devices that might 
require different delays than the default/fixed ones. For instance, 
the Open LS mouse requires 3 bit times of inter-packet gap to 
work correctly. 


Isipd 
LS Inter-Packet Time. 
This field indicates the value of Tx-to-Tx packet gap for LS 
devices. 
The encoding is as follows: 
3'hO: 2 bit times 
3'h1: 2.5 bit times 
3'h2: 3 bit times 
3'h3: 3.5 bit times 
3'h4: 4 bit times 
3'h5: 4.5 bit times 
et SARS 10x 3'h6: 5 bit times 
3'h7: 5.5 bit times 
Note: 
This field is applicable only in Host mode. 
For normal operation (to work with most LS devices), set the 
default value of this field to 3'h2 (3 bit times). 
The programmable LS device inter-packet gap and turnaround 
delays are provided to support some legacy LS devices that might 
require different delays than the default/fixed ones. For instance, 
the AOpen LS mouse requires 3 bit times of inter-packet gap to 
work correctly. 


i8:14/RO_|Ox0O [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


usbtrdim 
USB 2.0 Turnaround Time. 
Sets the turnaround time in PHY clocks. 
Specifies the response time for a MAC request to the Packet FIFO 
Controller (PFC) to fetch data from the DFIFO (SPRAM). 
The following are the required values for the minimum SoC bus 
13:10/RW |o frequency of 60 MHz. USB turnaround time is a critical 
: x9 Sie wes ch : : 
certification criteria when using long cables and five hub levels. 
The required values for this field: 
4'h5: When the MAC interface is 16-bit UTMI+. 
4'h9: When the MAC interface is 8-bit UTMI+/ULPI. 
If SoC bus clock is less than 60 MHz, and USB turnaround time is 
not critical, this field can be set to a larger value. 
Note: This field is valid only in device mode. 
xcvrdly 
Transceiver Delay. 
Enables a delay between the assertion of the UTMI/ULPI 
Transceiver Select signal (for HS) and the assertion of the TxValid 
signal during a HS Chirp. 
When this bit is set to 1, a delay (of approximately 2.5 us) is 
introduced from the time when the Transceiver Select is set to 
2'b00O (HS) to the time the TxValid is driven to 0 for sending the 
ee chirp-K. 
This delay is required for some UTMI/ULPI PHYs. 
Note: 
If you enable the hibernation feature when the device core comes 
out of power-off, you must re-initialize this bit with the 
appropriate value because the core does not save and restore 
this bit value during hibernation. 
This bit is valid only in device mode. 


enblslpm 

Enable utmi_sleep_n and utmi_l1_suspend_n. 

The application uses this bit to control utmi_sleep_n and 
utmi_l1_suspend_n assertion to the PHY in the L1 state. 

1'bO: utmi_sleep_n and utmi_l1_suspend_n assertion from the 
core is not transferred to the external PHY. 

1'b1: utmi_sleep_n and utmi_l1_suspend_n assertion from the 
core is transferred to the external PHY. 

Note: 

This bit must be set high for PortO if SNPS PHY is used. 

In Device mode - Before issuing any device endpoint command 
when operating in 2.0 speeds, disable this bit and enable it after 
the command completes. Without disabling this bit, if a command 
is issued when the device is in L1 state and if mac2_clk 
(utmi_clk/ulpi_clk) is gated off, the command will not get 
completed. 

physel 

USB 2.0 High-Speed PHY or USB 1.1 Full-Speed. 

1'bO: USB 2.0 high-speed UTMI+ or ULPI PHY. 

1'b1: USB 1.1 full-speed serial transceiver. 
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| Bit |Attr|ResetValue| Ci@eescription 


suspendusb20 
Suspend USB2.0 HS/FS/LS PHY. 
When set, USB2.0 PHY enters Suspend mode if Suspend 
conditions are valid. 
If it is set to 1, then the application must clear this bit after 
power-on reset. Application needs to set it to 1 after the core 
initialization completes. 
For all other configurations, this bit can be set to 1 during core 
configuration. 

RW /|0x0 Note: 
In host mode, on reset, this bit is set to 1. Software can override 
this bit after reset. 
In device mode, before issuing any device endpoint command 
when operating in 2.0 speeds, disable this bit and enable it after 
the command completes. If you issue a command without 
disabling this bit when the device is in L2 state and if mac2_clk 
(utmi_clk/ulpi_clk) is gated off, the command will not get 
completed. 


[5 [RO [Oxo -——sireserved — ee —“‘“‘“‘(‘“(CS*SS™SC*C*~C*C~*~*~C~C~C~C~C~C~CSdCS 
ulpi_utmi_sel 
ULPI or UTMI+ Select. 
1'bO: UTMI+ Interface 
1'bi: ULPI Interface 


If UTMI+ is selected, the application uses this bit to configure the 
core to support a UTMI+ PHY with an 8- or 16-bit interface. 

1'bO: 8 bits 

1'b1i: 16 bits 


The number of PHY clocks, as indicated by the application in this 
field, is multiplied by a bit-time factor; this factor is added to the 
high-speed/full-speed interpacket timeout duration in the core to 
account for additional delays introduced by the PHY. This may be 
required, since the delay introduced by the PHY in generating the 
linestate condition may vary among PHYs. 

The USB standard timeout value for high-speed operation is 736 
to 816 (inclusive) bit times. The USB standard timeout value for 
full-speed operation is 16 to 18 (inclusive) bit times. The 
application must program this field based on the speed of 
connection. The number of bit times added per PHY clock are: 
High-speed operation: 

One 30-MHz PHY clock = 16 bit times 

One 60-MHz PHY clock = 8 bit times 

Full-speed operation: 
One 30-MHz PHY cloc 
One 60-MHz PHY cloc 


= 0.4 bit times 
= 0.2 bit times 
USB30TG GUSB3PIPECTLO 

Address: Operational Base + offset (OxC2CO) 


| Bit _|Attr| Reset Value 


PHYSoftRst 
31 RW |0x0 USB3 PHY Soft Reset 
After setting this bit to 1, the software needs to clear this bit. 
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| Bit |Attr|ResetValue| ss Ci@eescription 


HstPrtCmpl 

This feature tests the PIPE PHY compliance patterns without 
having to have a test fixture on the USB 3.0 cable. 

This bit enables placing the SS port link into a compliance 
state. By default, this bit must be set to 1'b0. 

In compliance lab testing, the SS port link enters compliance 
after failing the first polling sequence after power on. Set this 
bit to 0, when you run compliance tests. 

The sequence for using this functionality is as follows: 

1. Disconnect any plugged in devices. 

2. Perform USBCMD.HCRST or power-on-chip reset. 

3. Set PORTSC.PP=0. 

4. Set GUSB3PIPECTL. HstPrtCmpl=1. This places the link into 
compliance state. 

To advance the compliance pattern, follow this sequence 
(toggle 

the set GUSB3PIPECTL. HstPrtCmpl): 

1. Set GUSB3PIPECTL.HstPrtCmpl=0. 

2. Set GUSB3PIPECTL.HstPrtCmpl=1. This advances the link to 
the next compliance pattern. 

To exit from the compliance state perform USBCMD.HCRST or 
power-on-chip reset. 

U2SSInactP30k 

1’b0: During link state U2/SS.Inactive, put PHY in P2 (Default) 
1’b1: During link state U2/SS.Inactive, put PHY in P3 
DisRxDetP3 

Disabled receiver detection in P3 

1’bO: If PHY is in P3 and Core needs to perform receiver 
detection, The core performs receiver detection in P3. (Default) 
1’b1: If PHY is in P3 and Core needs to perform receiver 
detection, The core changes the PHY power state to P2 and then 
performs receiver detection. After receiver detection, the cores 
changes PHY power state to P3. 

Ux_exit_in_Px 

1’b0: The core does U1/U2/U3 exit in PHY power state PO 
(default behavior). 

1’b1: The core does U1/U2/U3 exit in PHY power state 
P1/P2/P3 

respectively. 

ping_enhancement_en 

Ping Enhancement Enable 

When set, the Downstream port U1 ping receive timeout becomes 
500 ms instead of 300 ms. Minimum Ping.LFPS receive duration is 
8 ns (one mac3_clk). This field is valid for the downstream port 
only. 

ulu2exitfail_to_recov 

U1U2exitfail to Recovery 

When set, and U1/U2 LFPS handshake fails, the LTSSM transitions 
from U1/U2 to Recovery instead of SS Inactive. If Recovery fails, 
then the LTSSM can enter SS.Inactive. This is an enhancement 
only. It prevents interoperability issue if the remote link does not 
do proper handshake. 
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| Bit |Attr|ResetValue| Ci@eescription 


pe 
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request_p1p2p3 

Always Request P1/P2/P3 for Ui/U2/U3 

When set, the core always requests PHY power change from PO to 
P1/P2/P3 during UO to U1/U2/U3 transition. 

If this bit is 0, and immediate Ux exit (remotely initiated, or 
locally initiated) happens, the core does not request P1/P2/P3 
power state change. 

StartRxDetU3RxDet 

Start Receiver Detection in U3/Rx.Detect (StartRxdetU3RxDet) 
If DWC_USB3_GUSB3PIPECTL_INIT[22] is set, and the link is 
in 

either U3 or Rx.Detect state, the core starts receiver detection 
on the rising edge of this bit. This can only be used for 
Downstream ports. This bit must be set to '0' for Upstream 
ports. This feature must not be enabled for normal operation. 
DisRxDetU3RxDet 

Disable Receiver Detection in U3/Rx.Det 

When set, the core does not handle receiver detection in either 
U3 or Rx.Detect states. DWC_USB3_GUSB3PIPECTL_INIT[23] 
must be used to start receiver detection manually. This bit can 
only be used for the downstream port. This bit must be set to 0 
for Upstream ports. This feature must not be enabled for normal 
operation. If you have to use this feature, contact SNPS. 
DelayP1P2P3 

Delay P1P2P3 

Delay PO to P1/P2/P3 request when entering U1/U2/U3 until 
(DWC_USB3_GUSB3PIPECTL_INIT[21:19]*8) 8B10B error 
occurs, or Pipe3_RxValid drops to O. 
DWC_USB3_GUSB3PIPECTL_INIT[18] must be 1 to enable this 
functionality. 

DELAYP1ITRANS 

DELAYPITRANS 

Delay PHY power change from PO to P1/P2/P3 when link state 
changing from UO to U1/U2/U3 respectively. 

1'b1: When entering U1/U2/U3, delay the transition to P1/P2/P3 
until the pipe3 signals, Pipe3_RxElecIlde is 1 and pipe3_RxValid is 
0 


1'b0O: When entering U1/U2/U3, transition to P1/P2/P3 without 
checking for Pipe3_RxElecIlde and pipe3_RxValid. 

Note: This bit must be set to '1' for SNPS PHY. It is also used by 
third-party SS PHY. 

SUSPENDENABLE 

Suspend USB3.0 SS PHY (Suspend_en) 

When set, and if Suspend conditions are valid, the USB 3.0 
PHY 

enters Suspend mode. 

Application needs to set it to '1' after the core initialization is 
completed. 

DATWIDTH 

2'b00: 32 bits 

2'b01: 16 bits 

2'b10: 8 bits 

One clock after reset, these bits receive the value seen on the 
pipe3_DataBusWidth. 
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| Bit |Attr|ResetValue| Ci escription 


7 
7 


: 


7 
ao 7 


AbortRxDetInU2 

Abort Rx Detect in U2 (AbortRxDetInU2) 

When set, and the link state is U2, then the core will abort 
receiver detection if it receives U2 exit LFPS from the remote 
link partner. 

This bit is for the downstream port only. 

SkipRxDet 

Skip Rx Detect: 

When set, the core skips Rx Detection if pipe3_RxEleclIdle is 
low. 

Skip is defined as waiting for the appropriate timeout, then 
repeating the operation. 

LFPSPOAIgn 

LFPS PO Align 

When set: 

1. The core deasserts LFPS transmission on the clock edge that it 
requests PHY power state 0 when exiting U1, U2, or U3 low 
power states. Otherwise, LFPS transmission is asserted one clock 
earlier. 

2. The core requests symbol transmission two pipe3_rx_pclks 
periods after the PHY asserts PhyStatus as a result of the PHY 
switching from P1 or P2 state to PO state. 

Currently, this bit is only used in USB 3.0 HUB with SNPS PHY. For 
other USB 3.0 Host, Device, and DRD cores, this bit is not 
required. 

P3P2TranOK 

P3 P2 Transitions OK (P3P2TranOk) 

When set, the core transitions directly from PHY power state 
P2 to P3 or from state P3 to P2. When not set, PO is always 
entered as an intermediate state during transitions between 
P2 and P3, as defined in the PIPE3 Specification. 

According to the PIPE3 Specification, any direct transition 
between P3 and P2 is illegal. 

P3ExSigP2 

P3 Exit Signal in P2 

When this bit is set, the core always changes the PHY power state 
to P2, before attempting a U3 exit handshake. This bit is used 
only for some non-SNPS PHYs that cannot do LFPS in P3. 
LFPSFILTER 

LFPS Filter 

When set, filter LFPS reception with pipe3_RxValid in PHY power 
state PO, that is, ignore LFPS reception from the PHY unless both 
pipe3_Rxelecidle and pipe3_RxValid are deasserted. 
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| Bit |Attr|ResetValue| Ci eecription 


RX_DETECT_to_Polling_L 

RX_DETECT to Polling.LFPS Control 

1'bO (Default): Enables a 400us delay to start Polling LFPS after 
RX_DETECT. This allows VCM offset to settle to a proper level. 
1'b1: Disables the 400us delay to start Polling LFPS after 
RX_DETECT. 

RW |0x0 During controller certification with third party PHY it is observed 
that the PHY is not able to meet the Tx AC common mode voltage 
active (VTX-CM-ACPP_ACTIVE <100mv) if the link starts polling 
within 80us from the time rx.detect is performed. 

To meet this VTX-CM-ACPP_ACTIVE specification, the polling must 
be delayed further. If the PHY does not have issue then they can 
ae ee this bit to 1 which allows polling to start within 80us. 


Rieke | reserved 


TX_SWING 
6 fw 0x0 Tx Swing (TxSwing) 
Refer to the PIPE3 specification. 
TX_MARGIN 
5:3. |RW |0x0 Tx Margin[2:0] (TxMargin) 
Refer to Table 5-3 of the PIPE3 Specification. 
TX_DE_EPPHASIS 
. Tx Deemphasis 
Sok. RYE 0X0 The value driven to the PHY is controlled by the LTSSM during 
USB3 Compliance mode. 
ELASTIC_BUFFER_MODE 
RW |0x0 Elastic Buffer Mode (ElasticBufferMode) 
(Refer to Table 5-3 of the PIPE3 specification.) 


USB30TG GTXFIFOSIZn 
Address: Operational Base + offset (0xC300) 


| Bit |Attr| Reset Value 


txfstaddr_n 
; Transmit FIFOn RAM Start Address. 
irene | Nxpoue This field contains the memory start address for TxFIFOn in 64- 
bit words. 
txfdep_n 
. TXFIFO Depth. 
BOAO) RW) | DaGOae This field contains the depth of TxFIFOn in 64-bit words. 
Minimum value: 32; Maximum value: 32,768. 


USB30TG GRXFIFOSIZn 
Address: Operational Base + offset (OxC380) 


| Bit |Attr| Reset Value 


rxfstaddr_n 
: RxFIFOn RAM Start Address. 
ebtO RW: (0x08 >4 This field contains the memory start address for RxFIFOn in 64- 
bit words. 


rxfdep_n 
. RxFIFOn RAM Start Address. 
Sal beasts This field contains the memory start address for RxFIFOn in 64- 
bit words. 


USB3OTG GEVNTADRLOO 
Address: Operational Base + offset (0xC400) 
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| Bit |Attr|ResetValue| Ci@eescription 


evntadrlo 
Event Buffer Address. 

31:0 |RW |OxO0000000 |Holds the lower 32 bits of start address of the external memory 
for the Event Buffer. During operation, hardware does not update 
this address. 


USB30TG GEVNTADRHIO 
Address: Operational Base + offset (0xC404) 


| Bit |Attr| Reset Value, 


Po escription 
evntadrhi 
Event Buffer Address. 

31:0 J|RW |OxO0000000 {Holds the higher 32 bits of start address of the external memory 
for the Event Buffer. During operation, hardware does not update 
this address. 


USB30TG GEVNTSIZO 
Address: Operational Base + offset (0xC408) 


| Bit |Attr| Reset Value 


evntintrptmask 

31 Rw oxo Event Interrupt Mask. 
When set to '1', this prevents the interrupt from being generated. 
However, even when the mask is set, the events are queued. 


30:16/RO |0x0000 reserved 


eventsiz 
Event Buffer Size in bytes. 

15:0 |RW |0x0000 Holds the size of the Event Buffer in bytes; must be a multiple of 
four. This is programmed by software once during initialization. 
The minimum size of the event buffer is 32 bytes. 


USB30TG GEVNTCOUNTO 
Address: Operational Base + offset (OxC40C) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


evntcount 

Event Count. 

When read, returns the number of valid events in the Event 
Buffer (in bytes). 

When written, hardware decrements the count by the value 
written. The interrupt line remains high when count is not 0. 


15:0 |RW |0x0000 


USB30TG GHWPARAMSS8 
Address: Operational Base + offset (0xC600) 


| Bit |Attr|/ResetValue| Ci eescription 


: ghwparams8_32_0 


USB30TG GTXFIFOPRIDEV 
Address: Operational Base + offset (0xC610) 


|Attr|ResetValue| Cieescription 
31:7 |RO_|0x0000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


gtxfifopridev 
Device TXFIFO priority. 
This register specifies the relative DMA priority level among the 
Device TXFIFOs (one per IN endpoint). Each register bit[n] 
controls the priority (1: high, 0: low) of each TXFIFO[n]. When 
multiple TXFIFOs compete for DMA service at a given time (that 
is, Multiple TXQs contain TX DMA requests and their 
corresponding TXFIFOs have space available), the TX DMA arbiter 
grants access on a packet-basis in the following manner: 
1. High-priority TXFIFOs are granted access using round-robin 
arbitration 

Rw lox00 2. Low-priority TXFIFOs are granted access using round-robin 
arbitration only after the high-priority TXFIFOs have no further 
processing to do (that is, either the TXQs are empty or the 
corresponding TXFIFOs are full). 
For scatter-gather packets, the arbiter grants successive DMA 
requests to the same FIFO until the entire packet is completed. 
When configuring periodic IN endpoints, software must set 
register bit[n]=1, where n is the TXFIFO assignment. This 
ensures that the DMA for isochronous or interrupt IN endpoints 
are prioritized over bulk or control IN endpoints. 
This register is present only when the core is configured to 
operate in the device mode. The register size corresponds to the 
number of Device IN endpoints. 


USB30TG_ GTXFIFOPRIHST 

Address: Operational Base + offset (0xC618 

| Bit |Attr[ResetValue|  ——<s —“‘;S™SCéi scription — 
[31:3 [RO |0x00000000 [reserved eC“ (i—~—“‘“(“(‘“#“‘#NNNN’NN’NNNNNCLLT 


gtxfifoprihst 
Host TXxFIFO priority. 
This register specifies the relative DMA priority level among the 
Host TXFIFOs (one per USB bus instance) within the associated 
speed group (HS/FSLS). Each register bit[n] controls the priority 
(1: high, 0: low) of TXFIFO[n] within a speed group. When 
multiple TXFIFOs compete for DMA service at a given time (i.e., 
multiple TXQs contain TX DMA requests and their corresponding 
TXFIFOs have space available), the TX DMA arbiter grants access 
on a packet-basis in the following manner: 
1. Among the FIFOs in the same speed group (HS/FSLS): 
a. High-priority TXFIFOs are granted access using round-robin 
arbitration 

Sore RE EXO b. Low-priority TXFIFOs are granted access using round-robin 
arbitration only after the high-priority TXFIFOs have no further 
processing to do (that is, either the TXQs are empty or the 
corresponding TXFIFOs are full). 
2. The TX DMA arbiter prioritizes the HS/FSLS speed group 
according to the ratio programmed in the GDMAHLRATIO register. 
For scatter-gather packets, the arbiter grants successive DMA 
requests to the same FIFO until the entire packet is completed. 
This register is present only when the core is configured to 
operate in the host mode (includes DRD and OTG modes). The 
register size corresponds to the number of configured USB bus 
instances; for example, in the default configuration, there are 2 
USB bus instances (1 HS, and 1 FSLS). 
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USB30TG GRXFIFOPRIHST 

Address: Operational Base + offset (OxC61C 

| Bit [Attr|ResetValue| ss ——“;é‘“C;*Cé scription =—— “Cd 
[31:3 [RO [0x00000000 |reserved  —s—“‘“CSC*S™C*™*™*™*™*™*™C™C™C~C™CS 


grxfifoprihst 
Host RxFIFO priority 
This register specifies the relative DMA priority level among the 
Host RXFIFOs (one per USB bus instance) within the associated 
speed group (HS/FSLS). Each register bit[n] controls the priority 
(1: high, 0: low) of RXFIFO[n] within a speed group. When 
multiple RXFIFOs compete for DMA service at a given time (i.e., 
multiple RXQs contain RX DMA requests and their corresponding 
RXFIFOs have data available), the RX DMA arbiter grants access 
on a packet-basis in the following manner: 
1. Among the FIFOs in the same speed group (HS/FSLS): 
a. High-priority RXFIFOs are granted access using round-robin 
arbitration 

200 WN 10x b. Low-priority RXFIFOs are granted access using round-robin 
arbitration only after high-priority RXFIFOs have no further 
processing to do (that is, either the RXQs are empty or the 
corresponding RXFIFOs do not have the required data). 
2. The RX DMA arbiter prioritizes the HS/FSLS speed group 
according to the ratio programmed in the GDMAHLRATIO register. 
For scatter-gather packets, the arbiter grants successive DMA 
requests to the same FIFO until the entire packet is completed. 
This register is present only when the core is configured to 
operate in the host mode (includes DRD and OTG modes). The 
register size corresponds to the number of configured USB bus 
instances; for example, in the default configuration, there are 2 
USB bus instances (1 HS, and 1 FSLS). 


USB30TG GFIFOPRIDBC 

Address: Operational Base + offset (OxC620 

| Bit |Attr[ResetValue| =< ——“(;i‘“;C™™ Ci scription 
[31:2 [RO |0x00000000 [reserved —i—iti—“‘“C‘“(“#(#NNNNNCOCOC(T’TCdz 


gfifopridbc 
Host DbC DMA priority. 
1:0 |RW loxo This register specifies the relative priority of the RXFIFOs and 
: TXFIFOs associated with the DbC mode. It overrides the priority 
assigned in the corresponding indexes of the Host RXFIFO and 
TXFIFO DMA priority registers, when the DbC mode is enabled. 


USB30TG_ GDMAHLRATIO 

Address: Operational Base + offset (0xC624 

Bit. |Attr| Reset Value|__________Deseription _| 
SL 22/30 fo2G00 revered 


hstrxfifo 
Ox0000 Host RXFIEO DMA High-Low Priority, RXFIFO DMA High-Low Priority. 


75 [ROO reserved 


: hsttxfifo 
Host TXFIFO DMA High-Low Priority. 


USB30TG GFLADJ 
Address: Operational Base + offset (0xC630) 
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| Bit |Attr| Reset Value, 


Ee refclk_240mhzdecr_pls1 

This field indicates that the decrement value that the controller 

applies for each ref_clk must be GFLADJ_REFCLK_240MHZ_DECR 

and GFLADJ_REFCLK_240MHZ_DECR +1 alternatively on each 

ref_clk. 

Set this bit to a 1 only if GFLADJ_REFCLK_LPM_SEL is set to 1 
RW /0x0 and the fractional component of 240/ref_frequency is greater 

than or equal to 0.5. 

Examples: 

If the ref_clk is 24 MHz then 

1. GUCTL.REF_CLK_PERIOD = 41 

2. GFLADJ.GFLADJ_REFCLK_240MHZ_DECR = (240/24) = 10 

3. GFLADJ.GFLADJ_REFCLK_240MHZDECR_PLS1 = 0 

gfladj_refclk_240mhz_decr 

This field indicates the decrement value that the controller applies 

for each ref_clk in order to derive a frame timer in terms of a 

240-MHz clock. 

This field must be programmed to a non-zero value only if 

30:24)RW {0x00 GFLADJ_REFCLK_LPM_SEL is set to 1. 

The value is derived as follows: 

GFLADJ_REFCLK_240MHZ_DECR = 240/ref_clk_frequency 

Examples: If the ref_clk is 24 MHz then 

1. GUCTL.REF_CLK_PERIOD = 41 

2. GFLADJ.GFLADJ_REFCLK_240MHZ_DECR = 240/24 = 10 


gfladj_refclk_lpm_sel 
This bit enables the functionality of running SOF counters on the 
ref_clk. This bit must not be set to 1 if GCTL.SOFITPSYNC bit is 
set to 1. Similarly, if GFLADJ_REFCLK_LPM_SEL set to 1, 

Rw lox0 GCTL.SOFITPSYNC must not be set to 1. 
Note that the ref_clk frequencies supported in this mode are 
16/17/19.2/20/24/39.7/40 MHz. The utmi_clk[0] signal of the 
core must be connected to the FREECLK of the PHY. 
Note: If you set this bit to 1, the 
Ree on U2_ FREECLK_ EXISTS bit must be set to 0. 


22 [RO [oxo sireserved ——“‘“‘“‘“(“(;*SSCCCdz 


gfladj_refclk_fladj 
This field indicates the frame length adjustment to be applied 
when SOF counter is running on the ref_clk. 
SOF interval when GLADJ.GFLADJ_REFCLK_LPM_SEL is set to 1. 
This field must be programmed to a non-zero value only if 
GFLADJ_REFCLK_LPM_SEL is set to 1 or GCTL.SOFITPSYNC is set 
to 1. 
The value is derived as follows: 
FLADJ_REF_CLK_FLADJ=((125000/ref_clk_period_integer) - 

; (125000/ref_clk_period)) * ref_clk_period where: 

EEO RN Ox0G00 1. The ref_clk_period_integer is the integer value of the ref_clk 
period got by truncating the decimal (fractional) value that is 
programmed in the GUCTL.REF_CLK_PERIOD field. 

2. The ref_clk_period is the ref_clk period including the fractional 
value. 

Examples: If the ref_clk is 24 MHz then 

1. GUCTL.REF_CLK_PERIOD = 41 

2. GFLADJ.GLADJ_REFCLK_FLADJ = ((125000/41) - 
(125000/41.6666)) * 41.6666 = 2032 (ignoring the fractional 
value). 
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| Bit |Attr|ResetValue| —Ci@eescription 


gfladj_30mhz_sdbnd_sel 

This field selects whether to use the input signal fladj_30mhz_reg 

or the GFLADJ.GFLADJ_30MHZ to adjust the frame length for the 
RW |0x0 SOF. When this bit is set to: 

1'b1: the controller uses the register field 

GFLADJ.GFLADJ_30MHZ value 

1' Fe a the controller uses the input signal fladj_30mhz_reg 


6 (RO Oxo reserved 


gfadj_30mhz 

This field indicates the value that is used for frame length 
adjustment instead of considering from the sideband input signal 
fladj_30mhz_reg. 

5:0 |RW |0x00 This enables post-silicon frame length adjustment in case the 
input signal fladj_30mhz_reg is connected to a wrong value or is 
not valid. 

For details on how to set this value, refer to section 5.2.4, "Frame 
Length Adjustment Regi , of the xHCI Specification. 


USB30TG DCFG 
Address: Operational Base + offset (OxC700 


| Bit |Attr| Reset Value 
31:24|RO_[OxoO reserved 


ignstrmpp 

fre This bit only affects stream-capable bulk endpoints. Not applied. 
lpmcap 
joxoa fume 

oxoa | Number of Receive Buffers. Not applied. 


intrnum 
Interrupt number. 

BOA PSTRW: || OX0G Indicates interrupt/EventQ number on which non-endpoint- 
specific device-related interrupts (see DEVT) are generated. 


111:10/RO_|0x0_ [reserved 


devaddr 
Device Address. 
9:3 |RW |0x00 The application must perform the following: 
1. Program this field after every SetAddress request. 
2. Reset this field to zero after USB reset. 


devspd 

Device Speed. 

Indicates the speed at which the application requires the core to 

connect, or the maximum speed the application can support. 
2:0 |RW |Ox0 However, the actual bus speed is determined only after the chirp 

sequence is completed, and is based on the speed of the USB 

host to which the core is connected. 

3'b000: High-speed (USB 2.0 PHY clock is 30 MHz or 60 MHz) 

3'b001: Full-speed (USB 2.0 PHY clock is 30 MHz or 60 MHz) 


USB30TG DCTL 
Address: Operational Base + offset (0xC704) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2219 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eescription 


run_stop 

The software writes 1 to this bit to start the device controller 
operation. 

To stop the device controller operation, the software must remove 
any active transfers and write 0 to this bit. When the controller is 
stopped, it sets the DSTS.DevCtrlHIt bit when the core is idle and 
the lower layer finishes the disconnect process. 

The Run/Stop bit must be used in following cases as specified: 

1. After power-on reset and CSR initialization, the software must 
write 1 to this bit to start the device controller. The controller 
does not signal connect to the host until this bit is set. 

2. The software uses this bit to control the device controller to 
perform a soft disconnect. When the software writes 0 to this bit, 
the host does not see that the device is connected. The device 
controller stays in the disconnected state until the software writes 
1 to this bit. 

31 Rw loxo The minimum duration of keeping this bit cleared is specified in 
the Note below. If the software attempts a connect after the soft 
disconnect or detects a disconnect event, it must set DCTL[8:5] 
to 5 before reasserting the Run/Stop bit. 

3. When the USB is in a lower power state and the Two Power 
Rails configuration is selected, software writes O to this bit to 
indicate that it is going to turn off the Core Power Rail. After the 
software turns on the Core Power Rail again and re-initializes the 
device controller, it must set this bit to start the device controller. 
Note: The following is the minimum duration under various 
conditions for which the soft disconnect (SftDiscon) bit must be 
set for the USB host to detect a device disconnect: 

10ms: For high-speed, when the device state is Suspended, Idle, 
or not Idle/Suspended (performing transactions); For full- 
speed/low-speed, when the device state is Suspended, Idle, or 
not Idle/Suspended (performing transactions). 

To accommodate clock jitter, it is recommended that the 
application add extra delay to the specified minimum duration. 
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| Bit |Attr|ResetValue| —Ci@eescription 


csftrst 
Core Soft Reset. 
Reset all clock domains as follows: 
1. This bit clears the interrupts and all the CSRs except GSTS, 
GSNPSID, GGPIO, GUID, GUSB2PHYCFGn registers, 
GUSB3PIPECTLn registers, DCFG, DCTL, DEVTEN, and DSTS 
registers. 
2. All module state machines (except the SoC Bus Slave Unit) are 
reset to the IDLE state, and all the TxFIFOs and the RxFIFO are 
flushed. 
3. Any transactions on the SoC bus Master are terminated as 
soon as possible, after gracefully completing the last data phase 

30 R/W 0x0 of a SoC bus transfer. Any transactions on the USB are 

SC terminated immediately. 

The application can write this bit at any time to reset the core. 
This is a self-clearing bit; the core clears this bit after all 
necessary logic is reset in the core, which may take several 
clocks depending on the core's current state. Once this bit is 
cleared, the software must wait at least 3 PHY clocks before 
accessing the PHY domain (synchronization delay). 
Typically, software reset is used during software development and 
also when you dynamically change the PHY selection bits in the 
USB configuration registers listed above. When you change the 
PHY, the corresponding clock for the PHY is selected and used in 
the PHY domain. Once a new clock is selected, the PHY domain 
a eae | be reset for proper operation. 


29 |RO [oxo sreserved 
hirdthres 
HIRD Threshold. 
The core asserts output signals utmi_l1_suspend_n and 
utmi_sleep_n on the basis of this signal: 
The core asserts utmi_l1_suspend_n to put the PHY into Deep 
Low-Power mode in L1 when both of the following are true: 
1. HIRD value is greater than or equal to the value in 
28:24|RW |0x00 DCTL.HIRD_Thres[3:0] 
2. HIRD_Thres[4] is set to 1'b1. 
The core asserts utmi_sleep_n on L1 when one of the following is 
true: 
1. If the HIRD value is less than HIRD_Thres[3:0] or 
2. HIRD_Thres[4] is set to 1'bO. 
Note: This field must be set to '0' during SuperSpeed mode of 
operation. 
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| Bit |Attr|ResetValue| Ci@eescription 


lpm_nyet_thres 

LPM NYET Threshold 

Handshake response to LPM token specified by device application. 

Response depends on DCFG.LPMCap. 

DCFG.LPMCap is 1'bO - The core always responds with Timeout 

(that is, no response). 

DCFG.LPMCap is 1'b1 - The core responds with an ACK on 
23:20|)RW |Oxf successful LPM transaction, which requires that all of the 

following are satisfied: 

1. There are no PID or CRC5 errors in both the EXT token and the 

LPM token (if not true, inactivity results in a timeout ERROR). 

2. No data is pending in the Transmit FIFO and OUT endpoints not 

in flow controlled state (else NYET). 

3. The BESL value in the LPM token is less than or equal to 

LPM_NYET_thres[3:0]. 


keep_connect 

When 1, this bit enables the save and restore programming 
model by preventing the core from disconnecting from the host 
when DCTL.RunStop is set to 0. 

The device core disconnects from the host when DCTL.RunStop is 
set to 0. 

This bit indicates whether to preserve this behavior (0), or if the 
core must not disconnect when RunStop is set to 0 (1). 
11_hibernation_en 

When this bit is set along with KeepConnect, the device core 
generates a Hibernation Request Event if L1 is enabled and the 
HIRD value in the LPM token is larger than the threshold 
programmed in DCTL.HIRD_Thres. 

The core does not exit the LPM L1 state until software writes 
Recovery into the DCTL.ULStChngReg field. 

This prevents corner cases where the device is entering 
hibernation at the same time the host is attempting to exit L1. 
crs 

Controller Restore State. 

This command is similar to the USBCMD.CRS bit in host mode 
and initiates the restore process. When software sets this bit to 1, 
the controller immediately sets DSTS.RSS to 1. When the 
controller has finished the restore process, it sets DSTS.RSS to 0. 
Note: When read, this field always returns 0. 

css 

Controller Save State. 

This command is similar to the USBCMD.CSS bit in host mode 
and initiates the save process. When software sets this bit to 1, 
the controller immediately sets DSTS.SSS to 1. When the 
controller has finished the save process, it sets DSTS.SSS to 0. 
Note: When read, this field always returns 0. 


x0 
Not applied. 
Not applied. 
Not applied. 
acceptulena 
Not applied. 
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| Bit |Attr|ResetValue| Ci eecription 


ulstchngreq 

Software writes this field to issue a USB state change request. A 

change in this field indicates a new request to the core. 

If software wants to issue the same request back-to-back, it must 

write a 0 to this field between the two requests. The result of the 

state change request is reflected in the USB State in DSTS. These 

bits are self-cleared on the MAC Layer exiting suspended state. 

If software is updating other fields of the DCTL register and not 

intending to force any link state change, then it must write a 0 to 
8:5 |RW |Ox0 this field. 

In HS/FS/LS mode: 

Value: Requested USB state transition 

8: Remote wakeup request 

Others: Reserved 

The Remote wakeup request must be issued 2us after the device 

goes into suspend state (DSTS[21:18] is 3 ). 

Note: After coming out of hibernation, software must write 8 

(Recovery) into this field to confirm exit from the suspended 

state. 


tstctl 
Test Control. 
4'b000: Test mode disabled 
4'b001: Test_J mode 

RW |0x0 4'b010: Test_K mode 
4'b011: Test_SEO_NAK mode 
4'b100: Test_Packet mode 
4'b101: Test_Force_Enable 
Others: Reserved 


jo |RO_|oxosreserved 


USB3O0TG DEVTEN 

Address: Operational Base + offset (0xC708 

| Bit [Attr|ResetValue| ss ———“‘S#é@S @cription — 
[31:13[RO |Ox00000__—sireserved — — —“‘“‘“‘“(“(“(S:S#*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C‘C*dC 


vendevtstrcvden 

Vendor Device Test LMP Received Event. 
12 RW |Ox0 1'bO: Disable this event 

1'b1i: Enable this event 


]41:10/RO_|OxO_ [reserved 


errticerrevten 

Erratic Error Event Enable. 
RW 0x0 1'bO: Disable this event 

1'b1i: Enable this event 


is |RO_|0x0_ [reserved 


reserved —s—‘“sSs~—“‘—s‘“‘—‘“‘s*@Y 
softevten 
Start of (u)frame Event Enable. 

A Rev 0x0 1'b0O: Disable this event 
1'b1: Enable this event 
u3I211_susp_en 
U3/L2-L1 Suspend Event Enable. 

BW 0x0 1'b0O: Disable this event 

1'b1: Enable this event 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2223 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| ss —“‘C;! CDeScription =— Cid 
hibernation_req_evt_en 
Hibernation Request Event Enable. 
1'b0O: Disable this event 
1'b1: Enable this event 
wkupevten 
Resume/Remote Wakeup Detected Event Enable. 
1'b0O: Disable this event 
1'b1: Enable this event 
ulstcngen 
USB State Change Event Enable. 
1'b0O: Disable this event 
1'b1: Enable this event 
connectdoneevten 
Connection Done Event Enable. 
1'bO: Disable this event 
1'b1: Enable this event 
usbrstevten 
USB Reset Event Enable. 
1'bO: Disable this event 
1'b1: Enable this event 
disconnevten 
Disconnect Detected Event Enable. 
1'bO: Disable this event 
1'b1: Enable this event 


USB30TG DSTS 
Address: mcr Resee Base + offset = Sapien 


————— 
dcnrd 
Device Controller Not Ready. 
The bit indicates that the core is in the process of completing the 
state transitions after exiting from hibernation. 
To complete the state transitions, it takes 256 bus clock cycles 
from the time DCTL[31].Run/Stop is set. During hibernation, if 
the UTMI/ULPI PHY is in suspended state, then the 256-bus clock 
cycle delay starts after the PHY exited suspended state. Software 
must set DCTL[31].Run/Stop to 1 and wait for this bit to be de- 
ee ee ee to zero before processing DSTS.USBLnkSt. 
reserved eee 
rss 
Restore State Status. 
This bit is similar to the USBSTS.RSS in host mode. 
When the controller finishes the restore process, it completes the 
command by setting DSTS.RSS to 0. 


This bit is similar to the USBSTS.SSS in host mode. 
When the controller has finished the save process, it completes 
the command by setting DSTS.SSS to 0. 
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| Bit |Attr[ResetValue| ss ——“(;i‘“C;C™*C‘~Ci escrito 
coreidle 
Core Idle. 
The bit indicates that the core finished transferring all RxFIFO 
data to system memory, writing out all completed descriptors, 
and all Event Counts are zero. 
Note: While testing for Reset values, mask out the read value. 
This bit represents the changing state of the core and does not 
hold a static value. 
devctrlihlt 
Device Controller Halted. 
This bit is set to 0 when the Run/Stop bit in the DCTL register is 
set to 1. 
The core sets this bit to 1 when, after SW sets Run/Stop to 0, the 
core is idle and the lower layer finishes the disconnect process. 
When Halted=1, the core does not generate Device events. 
Note: The core does not set this bit to 1 if GEVNTCOUNTn has 
some valid value. Software needs to acknowledge the events that 
are generated (by writing to GEVNTCOUNTn) while it is waiting 
for this bit to be set to 1. 
usbInkst 
USB/Link State 
In SS mode: LTSSM State 
4'hO: UO 
4"h1i: U1 
4"h2: U2 
4'h3: U3 
4'h5: RX_DET 
4'h6: SS_INACT 
4'h7: POLL 
4'h8: RECOV 
4'h9: HRESET 
4'ha: CMPLY 
4'hb: LPBK 
4'hf: Resume/Reset 
In HS/FS/LS mode: 
4'hO: On state 
4'h2: Sleep (L1) state 
4'h3: Suspend (L2) state 
4'h4: Disconnected state (Default state) 
4'h5: Early Suspend state (valid only when Hibernation is 
disabled, GCTL[1].GblHibernationEn = 0) 
4'he: Reset (valid only when Hibernation is enabled, 
GCTL[1].GblHibernationEn = 1) 
4'hf: Resume (valid only when Hibernation is enabled, 
GCTL[1].GblHibernationEn = 1) 
The link state Resume/Reset indicates that the core received a 
resume or USB reset request from the host while the link was in 
hibernation. Software must write 8 (Recovery) to the 
DCTL.ULStChngRegq field to acknowledge the resume/reset 
request. 
When Hibernation is enabled, GCTL[1].GblHibernationEn = 1, this 
field USBLnkSt is valid only when DCTL[31].Run/Stop set to 1 
and DSTS[29].DCNRD = 0. 


rx_fifo_empty 
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| Bit |Attr|ResetValue| Ci@eescription 
16:3 |RO_|0x0000 


connectspd 
Connected Speed. 
2:0 IRU oxo Indicates the speed at which the DWC_usb3 core has come up 
: after speed detection through a chirp sequence. 
3'b000: High-speed (PHY clock is running at 30 or 60 MHz) 
3'b001: Full-speed (PHY clock is running at 30 or 60 MHz 


USB30TG DGCMDPAR 
Address: Operational Base + offset (0xC710) 


| Bit _|Attr| Reset Value 


parameter 
: This register indicates the device command parameter. This must 
BEC RN | Oxeo ogo ene be programmed before or along with the device command. The 
available device commands are listed in DGCMD register. 


USB30TG DGCMD 

Address: Operational Base + offset (0xC714) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|Oxo000 reserved 


cmdstatus 
Command Status: 
15:12 0x0 1'b1i: CmdErr: Indicates that the device controller encountered an 
error while processing the command. 
1'bO: Indicates command success 
reserved 


11:10/RO_|0x0__—_—reserved 


cmdact 
Command Active. 
R/W The software sets this bit to 1 to enable the device controller to 
0x0 : 
SC execute the generic command. 
The device controller sets this bit to 0 after executing the 
command. 


cmdioc 
Command Interrupt on Complete. 

Rw lox0 When this bit is set, the device controller issues a Generic 
Command Completion event after executing the command. 
Note that this interrupt is mapped to DCFG.IntrNum. 
Note: This field must not set to 1 if the DCTL.RunStop field is 0. 


cmdtyp 

Command Type. 

Specifies the type of command the software driver is requesting 

the core to perform. 

8'hO: Reserved 

8'hi: Set Endpoint Configuration - 64 or 96-bit Parameter 
7:0 Irw loxoo 8'h2: Set Endpoint Transfer Resource Configuration - 32-bit 

Parameter 

8'h3: Get Endpoint State - No Parameter Needed 

8'h4: Clear Stall (see Set Stall) - No Parameter Needed 

8'h5: Start Transfer - 64-bit Parameter 

8'h6: Update Transfer - No Parameter Needed 

8'h7: End Transfer - No Parameter Needed 

8'h8 Start New Configuration - No Parameter Needed 


USB30TG DALEPENA 
Address: Operational Base + offset (OxC720) 
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| Bit |Attr|ResetValue| Cieescription 


usbactep 
USB Active Endpoints. 
This field indicates if a USB endpoint is active in the current 
configuration and interface. It applies to USB IN endpoints 0~15 
and OUT endpoints 0~15, with one bit for each of the 32 possible 
endpoints. Even numbers are for USB OUT endpoints, and odd 
numbers are for USB IN endpoints, as follows: 
Bit[0]: USB EPO-OUT 
Bit[1]: USB EPO-IN 

31:0 |RW |0x00000000 |Bit[2]: USB EP1-OUT 
Bit[3]: USB EP1-IN 
The entity programming this register must set bits 0 and 1 
because they enable control endpoints that map to physical 
endpoints (resources) after USBReset. 
Hardware clears these bits for all endpoints (other than EPO-OUT 
and EPO-IN) after detecting a USB reset event. After receiving 
SetConfiguration and SetInterface requests, the application must 

point registers accordingly and set these bits. 


USB30TG DEPnCMDPAR2 
Address: Operational Base + offset (OxC800 


| Bit |Attr[ResetValue| ss —Ci@eescription = 
parameter 

31:0 }|RW |OxO00000000 |This register indicates the physical endpoint command Parameter 
2. It must be programmed before issuing the command. 


USB30TG DEPnCMDPAR1 
Address: Operational Base + offset (0xC804) 


| Bit [Attr/ResetValue| Ci ecription 
parameter 

31:0 |RW |OxO0000000 |This register indicates the physical endpoint command Parameter 
1. It must be programmed before issuing the command. 


USB30TG DEPnCMDPARO 
Address: Operational Base + offset (0xC808) 


| Bit |Attr| Reset Value 


parameter 
31:0 }|RW |Ox00000000 |This register indicates the physical endpoint command Parameter 
QO. It must be programmed before issuing the command. 


USB30TG DEPnCMD 
Address: Operational Base + offset (OxC80C) 
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| Bit |Attr|ResetValue| Ci@eescription 


commandparam 

Command Parameters or Event Parameters 

when this register is written: 

For Start Transfer command: The 16-bit StreamID assigned to 

this transfer. 

For Start Transfer command applied to an isochronous endpoint: 

StartMicroFramNum, Indicates the (micro) frame number to 
31:16)RW |0x0000 which the first TRB applies. 

For Update Transfer, End Transfer, and Start New Configuration 

commands: [22:16]: Transfer Resource Index (XferRscIdx). The 

hardware-assigned transfer resource index for the transfer, which 

was returned in response to the Start Transfer command. The 

application software-assigned transfer resource index for a Start 

New Configuration command. 

Event Parameters (EventParam), when this register is read. 


cmdstatus 
. Command Completion Status. 
Port 2 RNS 0x2 The information is in the same format as bits 15:12 of the 
Endpoint Command Complete event. 


hipri_forcerm 
HighPriority: Only valid for Start Transfer command. 

11 Rw loxo ForceRM: Only valid for End Transfer command. 
ClearPendIN: Only valid for Clear Stall command. Software sets 
this bit to clear any pending IN transaction (on that endpoint) 
stuck at the lower layers when a Clear Stall command is issued. 


cmdact 
Command Active. 
Software sets this bit to 1 to enable the device endpoint 

10 Rw lox0 controller to execute the generic command. 
The device controller sets this bit to O when the CmdStatus field 
is valid and the endpoint is ready to accept another command. 
This does not imply that all the effects of the previously-issued 
command have taken Se ee 


lg [RO [oxo sireserved —“‘“‘“‘“‘“(“(‘(C;:;*™C*d 


cmdioc 
Command Interrupt on Complete. 
When this bit is set, the device controller issues a generic 
Endpoint Command Complete event after executing the 

rw loxo command. 
Note that this interrupt is mapped to DEPCFG.IntrNum. 
When the DEPCFG command is executed, the command interrupt 
on completion goes to the interrupt pointed by the 
DEPCFG.IntrNum in the current command. 
Fea oe ee This field must not set to 1 if the DCTL.RunStop field is 0. 


7:4 |RO [oxo reserved 
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| Bit |Attr|ResetValue| ss Ci@eescription 


cmdtyp 

Command Type. 

Specifies the type of command the software driver is requesting 

the core to perform. 

4'hO: Reserved 

4'h1: Set Endpoint Configuration 64 or 96-bit Parameter 

4'h2: Set Endpoint Transfer Resource Configuration - 32- 
3:0 |RW |Ox0O bitparameter 

4'h3: Get Endpoint State - No Parameter Needed 

4'h4: Set Stall - No Parameter Needed 

4'h5: Clear Stall (see Set Stall) - No Parameter Needed 

4'h6: Start Transfer - 64-bit Parameter 

4'h7: Update Transfer - No Parameter Needed 

4'h8: End Transfer - No Parameter Needed 

4'h9: Start New Configuration - No Parameter Needed 


13.5 Interface Description 
Table 13-2 USB30TG_0 Interface Description 


Pad Name Direction Descriptions 
SS Ses US We USBDP PHY AUX differential serial data line 
TYPECO_SSRX1N/DPO_TXON | I/O 
TYPECO_SSRX1P/DPO_TXOP_ | I/O 
TYPECO_SSTX1N/DPO_TXiN | I/O 
TYPECO_SSTX1P/DPO_TX1P I/O 
TYPECO_SSRX2N/DPO_TX2N | I/O 
TYPECO_SSRX2P/DPO_TX2P_ | I/O 
TYPECO_SSTX2N/DP0O_TX3N_ | I/O 
TYPECO_SSTX2P/DPO_TX3P I/O 


Received Differential Data for USB3.0 


Transmitted Different Data for USB3.0 


Received Differential Data for USB3.0 


Transmitted Different Data for USB3.0 


TYPECO_DPO_REXT I/O USBDP PHY External Reference Resistor 
TYPECO_USB20_OTG DM I/O USB D- Signal 
TYPECO_USB20_OTG DP 1/O USB D+ Signal 
TYPECO_USB20_OTG_ID I/O USB2.0 PHY Mini-Receptacle Identifier 
TYPECO_USB20_OTGO_REXT | I/O USB2.0 PHY Transmitter Resistor Tune Pin 
TYPECO_USB20_VBUSDET I/O USB2.0 PHY VBUS 
Table 13-3 USB30TG_1 Interface Description 
Pad Name Direction Descriptions 


TYPEC1_SBU2/DP1_AUXN 1/0 
TYPEC1_SBU1/DP1_AUXP 1/0 
TYPEC1_SSRX1N/DP1_TXON | I/O 
TYPEC1_SSRX1P/DP1_TXOP_ | I/O 
TYPEC1_SSTX1N/DP1_TX1N_ | I/O 
TYPEC1_SSTX1P/DP1_TX1P__| I/O 
TYPEC1_SSRX2N/DP1_TX2N _ | I/O 
TYPEC1_SSRX2P/DP1_TX2P_| I/O 
TYPEC1_SSTX2N/DP1_TX3N_| I/O 
TYPEC1_SSTX2P/DP1_TX3P__| I/O 


USBDP PHY AUX differential serial data line 


Received Differential Data for USB3.0 


Transmitted Different Data for USB3.0 


Received Differential Data for USB3.0 


Transmitted Different Data for USB3.0 


TYPEC1_DPO_REXT I/O USBDP PHY External Reference Resistor 
TYPEC1_USB20_OTG DM I/O USB D- Signal 

TYPEC1_USB20_OTG DP 1/O USB D+ Signal 

TYPEC1_USB20_OTG_ID I/O USB2.0 PHY Mini-Receptacle Identifier 
TYPEC1_USB20_OTGO_REXT | I/O USB2.0 PHY Transmitter Resistor Tune Pin 
TYPEC1_USB20_VBUSDET I/O USB2.0 PHY VBUS 
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Table 13-4 USB30TG_2 Interface Description 

Pad Name Direction Descriptions 
PCIE20_ 2 RXN/SATA30_2_R | I/O 
XN/USB30_SSRXN 
PCIE20_ 2 RXP/SATA30_2_R | I/O 
XP/USB30_SSRXP 
PCIE20_ 2 TXN/SATA30_2_T | I/O 
XN/USB30_SSTXN 
PCIE20_ 2 TXP/SATA30_2_T | I/O 
XP/USB30_SSTXP 


Received Differential Data for USB3.0 


Transmitted Different Data for USB3.0 


13.6 Application Notes 

13.6.1 Some Settings About USB3OTG_0O and USB30TG_1 

@ USB3 mode initial sequence 

In this application USBDP PHY will use 24Mhz reference clock, some initial sequence should 
be set and USB mode should be configured before working. Please refer to USBDP PHY 
section. 

@ Power Down Mode 

When no transfer happened, PD_USB can be power down in application. At this time the 
PowerDown signal to USBDP PHY PIPE interface will be clamped to 3’b3. But there is also a 
MUX near USBDP PHY which could choose form GRF. Also, RxTermination, TxElecIdle and 
TxDetectRxLoopbx can also be control by GRF, this could be found in USBDPGRF_CON3 in 
GRF section. 

If USB and DP not be used, USBDPPHY could also be power down, and before power down, 
USBDPGRF_CON2[15] will use to clamp the PHY output signal. 

@ PhyStatus in PIPE Interface for USB2 only 

If only USB2 is used and USBDP PHY initial sequence not correctly processes, the PIPE 
interface signal PhyStatus may be set to 1’b1, USB3OTGO/1_CON1[3:2] can be set to 
control PhyStatus. 


13.6.2 USB3SOTG_2 mode setting 
In USB30TG_2 subsystem, PHY is combo with PCIE and SATA, so you must set some GRF to 
set USB mode. 
@ Set PIPE_PHY_GRF_PIPE_CONO[3:2] to 1’b1 to select USB mode. 
@ Set PIPE_PHY_GRF_PIPE_CON2[12] and [15] to 1’b0. This will select TxElecidle and 
TxCompliance form controller. 

@ Set PIPE_PHY_GRF_PIPE_CON3[14:13] to 2'b01 to select pipe to USB3 controller. 
13.6.3 Battery Charging Application 
The USB2.0 PHY supports battery charger detection to enable device draw increased current 
from VBUS for charging and/or powering up from dedicated charging ports or charging 
downstream ports. 
The related signals with GRF are following: 

Table 13-5 USB2PHY Battery Charging GRF Description 

GRF Description 

USB2PHYGRF_CON2[5] CHRGSEL: This signal selects whether the Battery Charger 
circuit sets voltage sourcing on the DP line and sensing on 
the DM line or voltage sourcing on DM and sensing on DP. 
USB2PHYGRF_CON2[6] VDATDETENB: This signal activates the Battery Charger 
comparator and enables detection of the DP and DM lines 
according to the Battery Charging specification. 
USB2PHYGRF_CON2[7] VDATSRCENB: This signal activates the voltage sourcing on 
the DP or DM line. 
USB2PHYGRF_STATUSO[0] | CHGDET: This signal is the battery charge detection 
(VDAT_REF) comparator output. 
USB2PHYGRF_STATUSO[1] FSVPLUS: This signal is the DP FS/LS single ended receiver 
output, which is also the VLGC output. 
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GRF 


Description 


USB2PHYGRF_STATUSO[2] | FSVMINUS: This signal is the DM FS/LS single ended 
receiver output, which is also the VLGC output. 


USB2PHYGRF_STATUSO[11] | OTGSESSVLDO: This signal is the VBUS session valid 
detection and can be used by a portable device to detect the 
VBUS voltage from the host or charger port. 


Table 1-6 lists the detection flow. 


Table 13-6 USB2PHY Battery Charging Operations 


Mode of Operation 


Inputs 


Outputs 


Battery charging is disabled 


PHY is operating as a portable device (PD) and is 
not attached to host nor charger port. 


*</>*<| CHRGSEL 


©|°|! VDATDETEN 
©°|/°) VDATSRCEN 


°)/*<| OTGSESSVLD 


*</©| CHGDET 
*<!*<)| FSVPUS 


*<|><| FSVMINUS 


PHY is operating as a PD using the Dead Battery 
Provision (DBP) - Unconfigured Clause, while 
attached to a standard downstream port (SDP). 


(o>) 


= 
= 


= 


(=) 
x< 


(o) 


PHY is operating as a PD using the DBP - 
Unconfigured Clause, while attached to a special 
port (such as a PS2 or proprietary charger) that 
pulls D+/D— high. 


PHY is operating as a PD using the DBP - 
Unconfigured Clause, while attached to a charging 
downstream port (CDP) or a dedicated charging 
port (DCP). 


PHY is operating as a PD that is performing 
Primary Detection while attached to an SDP. 


PHY is operating as a PD that is performing 
Primary Detection while attached to a special port 
(such as a PS2 or proprietary charger) that pulls 
D+/D- high. 


PHY is operating as a PD that is performing 
Primary Detection while attached to a CDP or 
DCP. 


PHY is operating as a PD that is performing 
Secondary Detection while attached to a CDP. 


PHY is operating as a PD that is performing 
Secondary Detection while attached to a DCP. 


PHY is operating as a host CDP with no PD 
detected. 


PHY is operating as a host CDP that detects an 
attached PD, which supports the BC specification. 


PHY is operating as a host CDP that detects a 
connect from the PD D+ pullup. 


13.6.4 OTG Programming Model 


When detect ID change event (see USB2PHY_GRF) or VBUS change event (see 
USB2PHY_GRF) after disconnect, it means a USB3/2 OTG A device or B device may connect, 
then check status of ID (see USB2PHY_GRF). If ID==0, it will work as A device, then follow 
host programming flow; if ID==1, it will work as B device, then it follows device 
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programming flow. 
Note: USB3.0 OTG doesn’t support host/device mode swapping through HNP and RSP. 
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Chapter 14 USBDP COMBO PHY 

14.1 Overview 

This chapter describes an overview of USBDP Combo PHY. USBDP Combo PHY is a PMA 
hardmacro to support USB and DP interface. USB’s PCS and DP Link must be used along 
with USBDP Combo PHY for successful operation. 

14.2 Features 

The supported features in USBDP Combo PHY are: 

@ USB Specification 3.0 and DP Specification 1.4 compliant 

@ 5Gb/s Serializer/Deserializer for USB 

@ 1.62 Gb/s, 2.7 Gb/s, 5.4 Gb/s and 8.1 Gb/s Serializer for DP 

@ USB Type-C and DP Alt Mode supported 

14.3 Function Description 

14.3.1 Block Diagram 

Fig.1-1 illustrates a block diagram of USBDP Combo PHY. USBDP Combo PHY comprises one 


Common, two lanes of transceiver, two lanes of transmitter, one AUX channel for DP, and 
PMA digital. 


[39:0] 
—+|0_rx_data[39:0] 


aux_rmxdata 


aux_txdata 


PL 


}+—{ Controls from User Logic 


+— Controls by APB 
—_dp_In#_txdata[19:0] 


+—i_tx_data[39: 
—+}0_hs_clk 
—>0_rx_clk 


—*jo dp_txclk 


—_dp 


—lo d 


PMA 
Digital 
i_ref_xtal 


i_ref_soc_pll 
i_ref_soc_pll_sse 


Refclk Mux 


Bias Gen 


n2_trxdn 
rext 
aux_dp 
aux_dn 


nO_trxdn 


Fig. 14-1 USBDP Combo PHY Block Diagram 

The following sections describe the various blocks and their functionalities. DPTX uses a 32 

bit internal data path for the main link. 

14.3.2 Function Overview 

USBDP Combo PHY is used for Universal Serial Bus (USB) and DisplayPort (DP) applications. 

The transceiver in the core performs these functions: 

@ Serializes the 8b/10b encoded data for transmission for USB Gen1 and DP 
RBR/HBR/HBR2/HBR3 operations 

@ De-serializes the received code groups Input data coming is registered once before it 
goes through a 3-stage pipeline. The 3-stage pipeline is required to capture the three 
colors components in various input video formats. 

When transmitting the data, the transceiver performs these functions: 

@ Accepts four 10-bit 8b/10b encoded transmit characters for USB Gen1 

@ Attaches and serializes the data to the TXP/TXN differential outputs to a maximum value 
of 5.0 Gb/s for USB. Accepts two 10-bit 8b/10b encoded transmit characters for DP 
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@ Attaches and serializes the data to the TXP/TXN differential outputs to a maximum value 
of 8.1 Gb/s for DP 

When receiving the data, the transceiver performs these functions: 

@ Samples the received serial data on the RXP/RXN differential inputs 

@ De-serializes it into four 10-bit (or 8-bit) received characters 

14.3.3 PMA Analog 

USBDP Combo PHY comprises of a PMA analog and PMA digital. The PMA consists of: 

@ One CMN block 

One AUX block for DP 

Two lanes including TX (lane1/3) 

Two lanes including TX and RX (lane0/2) 

One SSC ROPLL for DP 

One SSC LCPLL for USB 

To support display alter mode, laneO and lane2 work as TX in DP mode and as RX in USB 

mode. TX and RX are sharing bump in laneO and lane2. 

In the DP transmitter side, the PMA analog executes these actions: 

@ PMA Analog receives parallel data from PMA digital 

@ The data is serialized and transmitted through In0/2_trxdp/n and Ini/3_txdp/n pads by 
hybrid-mode driver 

@ The TX driver characteristics, such as amplitude and 2-tap FIR filter, are user-controllable 

In the USB transmitter side, the PMA analog executes these actions: 

@ PMA Analog receives parallel data from PMA digital 

@ The data is serialized and transmitted through Ini/3_txdp/n pads by hybrid-mode driver 

@ The TX driver characteristics, such as amplitude and 3-tap FIR filter, are either pre- 
settable or user-controllable 

In the USB receiver side, the PMA analog executes these actions: 

@ The data is received through In0O/2_trxdp/n pads with 50Q termination resistance 

@ Distortion on received signal due to channel loss is compensated by Continuous Time 
Linear Equalizer (CTLE) and Decision Feedback Equalizer (DFE) 

@ Clock and Data Recovery (CDR) generates frequency- and phase-aligned clock and 
equalized signal is deserialized to parallel data which is delivered to the PMA digital 

14.3.4 CMN 

The CMN consists of a band-gap reference (BGR), bias generator and PLL. 

The BGR circuit generates high-accuracy reference voltage of 820mV across PVT variation. A 

bias generator makes two kinds of current, external- and internal-resistor (RMRES)-referred 

current, and these currents are distributed to each block in CMN and lanes. The external 

resistor-referred (REXT) current is generated using an8.2KQ resistor which is connected 

between the rext pad and ground outside the chip. On the other hand, the internal resistor- 

referred current is generated using internally integrated replica resistor to compensate 

resistance error across PVT variation. 

The PLL in the CMN synthesizes high-speed clock, which is used for TX serializer and RX CDR 

lock, from a reference clock. 

The following are the main features of the PLL: 

@ Wide-range LC VCO from 8GHz to 10GHz 

Wide-range RO VCO from 4GHz to 8.1GHz 

Pre-defined or programmable divider setting for each USBDP Type-C specification 

Spread spectrum clocking (SSC) with sigma-delta modulated fractional divider 

Automatic Frequency Calibrated (AFC) oscillator setting for the desired frequency of 

operation 

@ Programmable charge pump current and loop filter resistance allowing for wide range of 
programmable loop bandwidth and peaking 

14.3.5 AUX 

The AUX is 1Mbps half-duplex bidirectional channel used for link management and device 

control. The AUX block does not support upstream detection feature. 


14.4 Register Description 
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14.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
follows. 

Table 14-1 USB3 Address Mapping 


Base Address Device 
OxFED70000~0xFED7FFFF USBDPPHY 0 
OxFED80000~0xFED8FFFF USBDPPHY 1 

USB3.0 Controller Address Mapping 
Offset Address Range Register Type 
0x8000 ~ OXxFFFF USBDPPHY PMA 


14.4.2 Registers Summary 


Reset patos 
a a 
oe CMM _REGO02 | 9.9090 w_ |oxo0000060 USBDPPHY CMN configure register 
USBDPPHY CMM _REGOO2 |y 9994 0x00000060 |USBDPPHY CMN configure register 
USBDPPHY CMN_REGOO4 | 4155 
USBDPPHY CMN_REGOO4 |> 515 
USBDPPHY CMN REGOO4 |> 913, 

9 
A 
4 


0x0000003C |USBDPPHY CMN configure register 


Ox000000F4 |USBDPPHY CMN configure register 


OxOO00000F |USBDPPHY CMN configure register 


USBDPPHY _CMN_REGO04 0x0134 
USBDPPHY CMN_ REGOO5 0x015C 


OxO000000F4 |USBDPPHY CMN configure register 


Ox0000004E |USBDPPHY CMN configure register 


USBDPPHY_CMN_REGOO5 0x0160 


0x00000034 |USBDPPHY CMN configure register 


0x00000034 |USBDPPHY CMN configure register 


USBDPPHY CMN_ REGOO5 0x0164 


Ox0000004E |USBDPPHY CMN configure register 


USBDPPHY _CMN_REGOO5 0x0168 


0x00000034 |USBDPPHY CMN configure register 


USBDPPHY_CMN_REGOO5 0x0178 
USBDPPHY CMN_ REGOO5 0x017C 


5 
B 
C 
7 
8 
E 
F 0x00000034 |USBDPPHY CMN configure register 
) 
3 
5 
B 
C 


Ox0000004E |USBDPPHY CMN configure register 


0x00000041 |USBDPPHY CMN configure register 


0x00000000 |USBDPPHY CMN configure register 


D 
eae 
BSBOPPHY CMNREGOOS loxo174 fw | O0x0000004E |USBDPPHY CMN configure register 
ee 
° 


0x0000002C |USBDPPHY CMN configure register 
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Description 
USBDPPHY CMN REGOO6 


USBDPPHY CMN_REGOO7 
USBDPPHY CMN REGOO7 


USBDPPHY_CMN_REGOO7 


USBDPPHY CMN_ REGOO7 


0x01D4 
USBDPPHY_CMN_REGOO7 0x01D8 
USBDPPHY CMN_ REGOO7 0x01DC 


USBDPPHY CMN_ REGOO7 


0x01B8 


0x01D0 


0x01E0O 
USBDPPHY CMN REGOO7 0x01E4 
USBDPPHY CMN REGOO7 0x01FO 


USBDPPHY_CMN_REGOO7 


USBDPPHY CMN REGOO7 
USBDPPHY CMN_REGOO7 
USBDPPHY CMN_REGOO8 


USBDPPHY CMN_REGOO8 
USBDPPHY CMN REGOO8 


USBDPPHY _CMN_REGO08 


USBDPPHY CMN_ REGOO8 


0x0224 
USBDPPHY_CMN_REGOOF 0x03F0 
USBDPPHY CMN_ REGOOF 0x03F4 


USBDPPHY_CMN_REGOOF 


USBDPPHY CMN_REGOOF 
USBDPPHY CMN REGO10 
USBDPPHY_CMN_REGO10 
USBDPPHY CMN REGO10 


USBDPPHY_CMN_REG0O10 


O 


Ox01F4 


0x01F8 


0Ox01FC 


0x0208 


0x020C 


0x0210 


0x0214 


fore eee 
acer 
Saeed 
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Reset ee 
[Offset |size| Ystue | Description 
USBDPPHY TRSV REGO2 |p. 9,30 w_ |oxooo000co oe TRSV configure 
USBDPPHY TRSV_REGO2 |) ony, w_ oxoooo00co pore TRSV configure 
USBDPPHY TRSV REGO2 |p. onng w_ Joxoo000000 vere TRSV configure 
USBDPPHY TRSV_REGO2 |, ay ac oxo00000F9 |USBDPPHY TRSV configure 
register 
0xO000000CF USBDPPHY TRSV configure 
register 
USBDPPHY TRSV configure 
0x000000CF register 
0x0000009B USBDPPHY TRSV configure 
register 
USBDPPHY TRSV configure 
0x000000C0 magister 
0x000000C0 USBDPPHY TRSV configure 
register 
USBDPPHY TRSV configure 
0x000000F9 USBDPPHY TRSV configure 
register 


(ee) 
mu 


oO 
pare 


Ke) 
N 


Ne) 
WW 


USBDPPHY TRSV_REGO2 0x0A54 


USBDPPHY_TRSV_REGO2 OxO0ASC 
USBDPPHY TRSV_REGO2 0x0A64 


Ne) 
[ea] 


Xe) 
N 


Na 
Ke) 


USBDPPHY TRSV_REGO6 


© 
7A 


0x1A3C 


USBDPPHY_TRSV_REGO6 0x1A44 
USBDPPHY TRSV_REGO6 0x1A48 


\O 
pare 


Xe) 
N 


USBDPPHY_ TRSV_REGO6 


Xe) 
1e) 


Ox1A4C 


USBDPPHY TRSV_REGO6 0x1A54 


0x00000000 USBDPPHY TRSV configure 
register 
USBDPPHY TRSV configure 


Ne) 
ul 


USBDPPHY_TRSV_REGO6 


Xe) 
N 


Ox1A5C 


Xe) 
Ke) 


USBDPPHY _CMN_REGOOA 


0x028C 0x00000000 |USBDPPHY CMN configure register 


0x00000000 USBDPPHY TRSV configure 
register 
USBDPPHY TRSV configure 
0x00000004 USBDPPHY TRSV configure 
register 


0x00000002 |USBDPPHY CMN configure register 


0x00000000 |USBDPPHY CMN configure register 
USBDPPHY TRSV configure 
0x00000000 USBDPPHY TRSV configure 
register 
USBDPPHY TRSV configure 
USBDPPHY_TRSV_REG0O4 0x1010 0x0000000F sorry TRSV configure 
USBDPPHY_ TRSV_REGO6 0x1810 0x0000000F eet TRSV configure 


USBDPPHY TRSV_REGO8 |). 0545 w_ oxoo00000F Peeper En TRSV configure 


USBDPPHY TRSV_REGO2 0x0854 


= 
ea] 


USBDPPHY TRSV_REGO4 


0x1054 


= 
ul 


USBDPPHY TRSV_REGO8 0x1054 


USBDPPHY _CMN_REGOOE 0x038C 


USBDPPHY CMN_ REGOOD 


0x0354 
USBDPPHY_TRSV_REGO2 


m [eal W i 
on [eal 


0x0B84 


USBDPPHY TRSV_REGO6 0x1B84 


USBDPPHY TRSV_REGO2 0x0810 


His 
ra 


oO 
i 


(2) 
i 


W 
W 


ro) 
A 


(2) 
i 
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Reset trade 
onset [sel Yeiue | Description 
0x0814 w_ |oxoo000000 USBDPPHY TRSV configure 

register 


USBDPPHY TRSV_REGO2 


(je) 
[ea] 


USBDPPHY TRSV_REGO4 


oO 
ul 


USBDPPHY TRSV_REGO6 


[o) 
[ea] 


USBDPPHY TRSV_REGO8 


(o>) 
ul 


USBDPPHY TRSV_REGO2 


Oo 
(o>) 


USBDPPHY TRSV_REGO4 


je) 
(o>) 


USBDPPHY TRSV_REGO6 


i= 
[op) 


USBDPPHY_TRSV_REGO8 


(o) 
(o>) 


USBDPPHY_TRSV_REGO2 


[o) 
N 


USBDPPHY TRSV_REGO4 


(o) 
N 


USBDPPHY_TRSV_REGO6 


[o) 
N 


USBDPPHY TRSV_REGO8 


(o) 
N 


USBDPPHY TRSV_REGO2 


j=) 
O 


USBDPPHY TRSV_REGO2 


= 
N 


USBDPPHY TRSV_REGO4 


(oo) 
O 


USBDPPHY TRSV_REGO4 


= 
N 


0x105C 


0x00000000 USBDPPHY TRSV configure 
register 

0x00000000 |USBDPPHY TRSV configure 
register 

0x00000000 USBDPPHY TRSV configure 
register 

oxo0000001 |USBDPPHY TRSV configure 
register 

0x00000001 |USBOPPHY TRSV configure 
register 

ox00000001 |USBDPPHY TRSV configure 
register 

0x00000001 |USBOPPHY TRSV configure 
register 

O0xO00000E7 USBDPPHY TRSV configure 
register 

oxoo0000c7 |USBDPPHY TRSV configure 
register 

0x000000E7 USBDPPHY TRSV configure 
register 

0x000000E7 |USBDPPHY TRSV configure 
register 

0x00000007 USBDPPHY TRSV configure 
register 


x00000007 USBDPPHY TRSV configure 
register 

0x00000080 USBDPPHY TRSV configure 
register 


USBDPPHY_TRSV_REGO6 


0x1830 


0x00000007 USBDPPHY TRSV configure 
register 

0x00000080 USBDPPHY TRSV configure 
register 

0x00000007 USBDPPHY TRSV configure 
register 

0x00000080 USBDPPHY TRSV configure 
register 

0x00000038 |USBDPPHY CMN configure register 

0x00000077 |USBDPPHY CMN configure register 


oO 
O 


USBDPPHY TRSV REGO6 |5 4966 


USBDPPHY TRSV_REGO8 0x2030 
USBDPPHY TRSV REGO8 [5 5956 


USBDPPHY _CMN_REGO08 


0x0228 
USBDPPHY CMN_ REGO04 0x0104 


= 
N 


(o>) 
O 


= 
N 


= 


USBDPPHY CMN_ REGOO9 0x0248 


USBDPPHY_TRSV_REGO2 


USBDPPHY TRSV_REGO6 


LE 


USBDPPHY_TRSV_REGO2 


e NO > 
m 


iS 


0x0878 
0x1878 


0x0898 


0x00000077 |USBDPPHY CMN configure register 


0x00000004 USBDPPHY TRSV configure 
register 

0x00000004 |USBDPPHY TRSV configure 
register 

0x00000077 USBDPPHY TRSV configure 
register 


W 
w 
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Reset 7 
offset [Size| Ystue | Description 
ww |ox00000077 USBDPPHY TRSV configure 

register 


USBDPPHY TRSV_REGO6 


USBDPPHY _CMN_REGOO1 


USBDPPHY CMN_ REGOO3 


USBDPPHY _CMN_REGOO1 


USBDPPHY CMN REGOO1 


USBDPPHY_CMN_REGOO1 


USBDPPHY CMN_ REGOO8 


USBDPPHY TRSV_REGO2 


ies) 
UO 


USBDPPHY_ TRSV_REGO6 


ius) 
1w) 


USBDPPHY TRSV_REGO2 


(o>) 
N 


USBDPPHY_TRSV_REGO6 


OY 
N 


USBDPPHY TRSV_REGO2 


oO” 
oO 


USBDPPHY_TRSV_REGO2 


a 
> 


USBDPPHY TRSV_REGO6 


OY 
Ke) 


USBDPPHY TRSV_REGO6 


a 
> 


USBDPPHY TRSV_REGO2 


(o>) 
m 


USBDPPHY TRSV_REGO6 


(o>) 
m 


USBDPPHY TRSV_REGO2 


Ry 


USBDPPHY_TRSV_REGO6 


N 
Ne) 


USBDPPHY TRSV_REGO2 


(ee) 
CO 


USBDPPHY TRSV_REGO6 


ee) 
oO 


USBDPPHY TRSV_REGO2 


a 


USBDPPHY TRSV_REGO6 


> 
a 


USBDPPHY_TRSV_REGO3 
USBDPPHY TRSV_REGO3 
12 

USBDPPHY TRSV_REGO7 


(2) 
O 


IS 
O 
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0x189C 


0x0054 


0x00000001 |USBDPPHY CMN configure register 


0x00000038 |USBDPPHY CMN configure register 
0x00000024 |USBDPPHY CMN configure register 


0x00E0O 
0x0060 
0x0064 


0x0070 


0x0234 


xOOOOOOFF |USBDPPHY CMN configure register 

0x00000006 |USBDPPHY CMN configure register 

0x00000068 |USBDPPHY CMN configure register 

0x00000018 USBDPPHY TRSV configure 
register 

0x00000018 USBDPPHY TRSV configure 
register 

0 

0 


OxOAF4 


Ox1AF4 

0x099C x00000008 USBDPPHY TRSV configure 
register 

x00000008 USBDPPHY TRSV configure 
register 

0x00000007 USBDPPHY TRSV configure 
register 

0x09A8 0x00000022 USBDPPHY TRSV configure 
register 


W 
w 


0x199C 


0x09A4 


0x19A4 


0x19A8 


x00000022 USBDPPHY TRSV configure 
register 

0x0000004E USBDPPHY TRSV configure 
register 

0x0000004E USBDPPHY TRSV configure 
register 

0x00000002 USBDPPHY TRSV configure 
register 

0x00000002 USBDPPHY TRSV configure 
register 

0x00000010 USBDPPHY TRSV configure 
register 

0x00000010 USBDPPHY TRSV configure 
register 

0x0000004F USBDPPHY TRSV configure 
register 

0x0000004F USBDPPHY TRSV configure 
register 

0x00000006 USBDPPHY TRSV configure 
register 

0x00000003 USBDPPHY TRSV configure 
register 

0x00000006 USBDPPHY TRSV configure 
register 


Ox09B8 


0x0A98 


0x1A98 
0x0C30 
0x0C48 


0x1C3C 


2239 
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Reset 
Ce er om te [ 
USBDPPHY_TRSV_REGOZ TRSV_REGO7 [4.4 C48 so eee ele TRSV configure 


DESSERT TRSV_REGO6 USBDPPHY TRSV configure 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 
14.4.3 Detail Registers Description 
USBDPPHY CMM _ REG0O024 
Address: Operational Base + offset (0x0090) 
| Bit |Attr| Reset Value Description 
[31:8 [RO |0x000000 [reserved 
ana_Icpll_pms_mdiv 
7:0 |RW |0x60 PLL main divider setting. 
Divider value = Setting code. 


USBDPPHY CMM _ REGOO25 
Address: Operational Base + offset (0x0094) 
| Bit [Attr/ResetValue| —CéiDeescription 
[31:8 [RO |0x000000__i|reserved 
ana_Icpll_pms_mdiv 
7:0 |RW {0x60 PLL main divider setting for AFC counter. 
Divider value = Setting code. 


USBDPPHY CMN REGOO4A 

Address: Operational Base + offset (0x0128 

bit {Attr| Reset Value|__________Description 
[31:6 [RO |0x0000000_ [reserved  — —“(‘s;s*s*s—“‘“(“(C;CS*S*SC™C™C™*™*™*C™C*C*C™C™C™C~C~C~C~C~*CS 


ropll_ana_cpi_ctrl_coarse 
PLL integral path charge-pump current contorl. 
3'bOxx: half current (not used) 
RW |0x7 3'b100: 1.25uA 
3'b101: 1.5625uA 
3'b110: 20833uA 
3'b111: 3.125uA 


ropll_ana_cpi_ctrl_fine 

PLL integral path charge-pump current contorl. 
3'bOxx: half current (not used) 

3'b100: 1.25uA 

3'b101: 1.5625uA 

3'b110: 20833uA 

3'b111: 3.125uA 


USBDPPHY_CMN_REGOO4B 

Address: Operational Base + offset (0x012C 

| Bit |Attr[ResetValue|  ———<s—“(;‘“C;C™C*Ci scription 
[31:8 [RO |0x000000__—ifreserved  — ——“‘“(‘(‘“(“(“(##“‘#NNNNNNNNNNNCLO 
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| Bit |Attr|ResetValue| Ci@eescription 


ropll_ana_cpp_ctrl_coarse 
PLL proportional path charge-pump current contorl. 
3'bO00: 66.7uUA 
3'b001: 75uA 
3'b010: 85.7uUA 
Zep RW Ox 3'b011: 100UA 
3'b100: 120uUA 
3'b101: 150uA 
3'b110: 200uUA 
3'b111: 300UA 


66.7uA 
75uA 
85.7uA 
100uUA 
120uUA 
150uA 
200uUA 


ropll_ana_cpp_ctrl_fine 
PLL proportional path charge-pump current contorl. 
3'b000: 66. 
3'b001: 
3'bO10: 85. 
RW 0a 3'b011: 
3'b100: 
3'b101: 
3'b110: 
3'b111: 300UA 


USBDPPHY CMN REGOO4C 
Address: Operational Base + offset (0x0130 


| Bit |Attr|ResetValue|  —s—/s———C‘i scription = 
31:6 |RO_|0x0000000 


ropll_ana_Ipf_c_sel_ coarse 

PLL loop filter capacitor control. 
: OpF 
: 1pF 
; : 2pF 
5:3. |RW |Ox1 | 3pF 
: 4pF 
: SpF 
: 6pF 
: 7pF 


ropll_ana_Ipf_c_sel_fine 

PLL loop filter capacitor control. 
: OpF 
: 1pF 
. : 2pF 
2:0 |RW |Ox7 : 3pF 
: 4pF 
: SpF 
: 6pF 
: 7pF 


USBDPPHY CMN REGOO4D 
Address: Operational Base + offset (0x0134) 


Bit _|attr| Reset Value| ______Deseription _ 
31:8 |RO_|0x000000 


3 
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| Bit |Attr|ResetValue| ss Ci@eescription 


ropll_ana_Ipf_r_sel_ coarse 
PLL loop filter resistor control. 
4'b0000: 2K 

7:4. |RW |Oxf 4'b0001: 4K 
4'b0010:6K 
4'b1111: 32K 


ropll_ana_Ipf_r_sel_fine 
PLL loop filter resistor control. 
; 4'b0000: 2K 
Ae RW ONS 4'b0001: 4K 
4'b0010:6K 
4'b1111: 32K 


USBDPPHY_CMN_REGOO57 
Address: Operational Base + offset (0x015C) 
| Bit [Attr|ResetValue| Ci‘ ection 
[31:8 [RO [0x000000_—i|reserved Sd 
ropll_pms_mdiv_rbr 
7:0 |RW |Ox4e PLL main divider setting. 
Divider value = Setting code. 


USBDPPHY_CMN_REGOO58 
Address: Operational Base + offset (0x0160) 
| Bit [Attr|ResetValue| Ci‘ ecriptiom 
[31:8 [RO _|Oxo00000__—ifreserved 
ropll_pms_mdiv_hbr 
7:0 |RW |0x34 PLL main divider setting. 
Divider value = Setting code. 


USBDPPHY CMN REGOO59 
Address: Operational Base + offset (0x0164) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:8 [RO _|Oxo00000__—ifreserved 
ropll_pms_mdiv_hbr2 
7:0 |RW |0x34 PLL main divider setting. 
Divider value = Setting code. 


USBDPPHY CMN REGOOSA 
Address: Operational Base + offset (0x0168) 
| Bit [Attr|ResetValue|  —————C‘Ci Scriptom = 
[31:8 [RO _|Oxo00000__—ifreserved 
ropll_pms_mdiv_hbr3 
PLL main divider setting. 
Divider value = Setting code. 


USBDPPHY CMN REGOOS5D 

Address: Operational Base + offset (0x0174 

| Bit |Attr[ResetValue| ss ———“‘(S Ci scription — 
[31:8 [RO |Ox000000__—ifreserved i (—~—“‘“(“‘(“(“(:S;:S*S*C*C*C“(“(“‘“(‘“‘“(CS*s—s~s*CYS 


ropll_pms_mdiv_afc_rbr 
7:0 |RW |Ox4e PLL main divider setting. 
Divider value = Setting code. 


USBDPPHY_CMN_REGOOS5E 
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Address: Operational Base + offset (0x0178 


| Bit |Attr|ResetValue|  —-s—s/s————C‘i scription = 
31:8 [RO |0x000000 


ropll_pms_mdiv_afc_hbr 
7:0 |RW |0x34 PLL main divider setting. 
Divider value = Setting code. 


USBDPPHY CMN_ REGOOS5F 
Address: Operational Base + offset (0x017C) 
| Bit [Attr/ResetValue| Ci ecription 
31:8 [RO |0x000000__—i|reserved 
ropll_pms_mdiv_afc_hbr2 
7:0 |RW |0x34 PLL main divider setting. 
Divider value = Setting code. 


USBDPPHY CMN REGOOGO 

Address: Operational Base + offset (0x0180) 

| Bit [Attr|ResetValue|  —————C‘CiScription = 
[31:8 [RO _|0x000000__—ifreserved sd 


ropll_pms_mdiv_afc_hbr3 
7:0 |RW |Ox4e PLL main divider setting. 
Divider value = Setting code. 


USBDPPHY CMN REGOO63 
Address: Operational Base + offset (0x018C 


ropll_pms_sdiv_rbr 
PLL post divider setting (N-1, except /7). 


ropll_pms_sdiv_hbr 
PLL post divider setting (N-1, except /7). 
3'bO00: 


USBDPPHY_CMN_REG0O064 


Address: Operational Base + offset (0x0190 
[Attr|ResetValue|—“‘™™C#@ Scription — sd 
31:5 [RO [0x0000000 
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| Bit [Attr/ResetValue| Céeescription 

ropll_pms_sdiv_hbr3 

PLL post divider setting (N-1, except /7). 
3'b000: 

3'b001: 

3'b010: 

3'b011: 

3'b100: 

3'b101: 

3'b110: 

3'b111: 

ropll_pms_sdiv_hbr2 

PLL post divider setting (N-1, except /7). 
3'b000: 

3'b001: 

3'b010: 

3'b011: 

3'b100: 

3'b101: 

3'b110: 

3'b111: 


USBDPPHY CMN REGOO65 
Address: Operational Base + offset (0x0194 


| Bit |Attr|ResetValue| s/s Ci escription 
0x000000 


ana_ropll_iqdiv_bypass 
VCO clock bypass IQ divider enable. 


ovrd_ropll_pms_iqdiv_rstn 
a eee enable flag for ropll_pms_igdiv_rstn 


ana_ropll_ref_bypass_clk_sel 
PLL Bypass clock selection. 


2'b10: PIXEL or LC_OUT_CLK 

2'b11: System PLL clock 
ana_ropll_ref_chopper_clk_en 
Chopper clk enable. 

1'bO: Disable 

1'b1: Enable 
ovrd_ropll_ref_chopper_clk_div_rstn 
Override enable flag for ropll_ref_chopper_clk_div_rstn. 
ropll_ref_chopper_clk_div_rstn 
Chopper clk divider reset. 

1'bO: Reset. 

1'b1: Released. 


USBDPPHY_CMN_REGOOGB 
Address: Operational Base + offset (Ox01AC) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_ |0x000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


roplIl_sdm_denominator_rbr 
; Denominator of SDM (Max. 255) 
Ze" (| RWs (0x26 Constraint: i_pll_sdm_lIc > |signedi_pll_sdm_k- 
i_pll_ssc_fm_deviation-i_pll_ssc_fm_freq-1| 


USBDPPHY CMN REGOO6C 
Address: Operational Base + offset (0x01BO 

| Bit |Attr[ResetValue| ss ——“(‘;S~ Ci escription — 
[31:8 [RO |Ox000000__—i[reserved — —(—“‘“‘“‘(“(‘((#S*S*S*‘“‘“CS*S*C*C*C*C‘C*dC 


ropll_sdm_denominator_hbr 
Denominator of SDM (Max. 255) 

RW (0x26 Constraint: i_pll_sdm_lIc > |signedi_pll_sdm_k- 
i_pll_ssc_fm_deviation-i_pll_ssc_fm_freq-1| 


USBDPPHY CMN REGOO6D 

Address: Operational Base + offset (0x01B4 

| Bit |Attr[ResetValue| ss —“‘(S™~ Ci escription — 
[31:8 [RO |Ox000000__—ifreserved — —“‘“‘“(“(‘(‘(;(S;S;S™C*C*C*C*C*C*C*C*C‘*dC 


roplIl_sdm_denominator_hbr2 
; Denominator of SDM (Max. 255) 
Fea? ES 0X26 Constraint: i_pll_sdm_lIc > |signedi_pll_sdm_k- 
i_pll_ssc_fm_deviation-i_pll_ssc_fm_freq-1| 


USBDPPHY CMN_ REGOOGE 

Address: Operational Base + offset (0x01B8 

| Bit |Attr[ResetValue|  ——s<s——“‘“‘;CSC*éi scription — 
[31:8 [RO |Ox000000__—i[reserved — —“(iwss:~—“‘(‘“(“(“(C;SC*C*C*C*C*C*C*C*C*C*C*C*C*C~C~C~C~C~C~C~C~C~C~C~sdCS 


ropll_sdm_denominator_hbr3 
; Denominator of SDM (Max. 255) 
Teh NN | OXZS Constraint: i_pll_sdm_lIc > |signedi_pll_sdm_k- 
i_pll_ssc_fm_deviation-i_pll_ssc_fm_freq-1| 


USBDPPHY CMN_ REGOO72 

Address: Operational Base + offset (0x01C8 

| Bit [Attr|ResetValue| ss —“‘“‘W*éCéOS scription — Cd 
[31:8 [RO |Ox000000__—i[reserved — —“‘“(;‘“(“(“(CS*S*C*C*C*C*C*™*™*™*™C™C™C‘*CY 


, roplIl_sdm_numerator_rbr 
Numerator of SDM with i_pll_sdm_k_sign (-255~255). 


USBDPPHY_CMN_REGOO73 

Address: Operational Base + offset (Ox01CC 

| Bit |Attr|ResetValue|  ——— s—“‘*é‘“C*CéieScription=— Cid 
[31:8 [RO _|0x000000__—ifreserved ———“‘“‘“‘“‘“(;:”#S#*C*C*C*C‘*sC 


0x08 roplIl_sdm_numerator_hbr 


Numerator of SDM with i_pll_sdm_k_sign 


USBDPPHY_CMN_REGOO74 

Address: Operational Base + offset (0x01D0) 

| Bit [Attr|ResetValue|  ————C‘Ci Scriptom 
[31:8 [RO _|Oxo00000__—ifreserved sd 


: ropll_sdm_numerator_hbr2 
Numerator of SDM with i_pll_sdm_k_sign (-255~255). 


USBDPPHY_ CMN_REGOO75 
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Address: Operational Base + offset (0x01D4 


| Bit |Attr|ResetValue| ss) —/———C—C‘iescription = 
[31:8 [RO |0x000000 


; ropll_sdm_numerator_hbr3 
ae Numerator of SDM with i_pll_sdm_k_sign (-255~255). 


USBDPPHY CMN REGOO76 
Address: Operational Base + offset (0x01D8 


ana_ropll_sdm_ph_num_sel 

PLL PI input clock phase number . 
1'bO: 8-phase, 

1'b1: 4-phase 
ana_ropll_sdm_pi_step 

PLL phase interpolstor step. 
3'b00: i-step (16-phase) 

3'b01: 2-step (8-phase) 

3'b1x: 0.5-step 

ropll_sdc_n_sp 

PLL SDC divide-ratio selection (MC_val=0 N, MC_val=1 N-1) 
3'bO000: /4/3 

3'b001: /5/4 

3'b010: /6/5 

3'b100: /7/6 

3'b101: /8/7 

3'b110: /9/8 


USBDPPHY_CMN_REG0OO77 
Address: Operational Base + offset (0x01DC) 


ropll_sdc_n_ssp 
PLL SDC divide-ratio selection (MC_val=0 N, MC_val=1 N-1). 
3'b000: /4/3 


3'b101: /8/7 

3'b110: /9/8 

ropll_sdc_n_rbr 

PLL SDC divide-ratio selection (MC_val=0 N, MC_val=1 N-1). 
3'b000: /4/3 

3'b001: /5/4 

3'b010: /6/5 

3'b100: /7/6 

3'b101: /8/7 

3'b110: /9/8 


USBDPPHY_CMN_REGOO78 

Address: Operational Base + offset (0x01E0 

| Bit |Attr[ResetValue| ss ——“‘S™ Ci escription — 
[31:6 [RO |0x0000000_ [reserved — —“‘“‘(‘“‘(“(‘(‘(S”S™CCC~C~C“‘(‘S(S.C*dC 
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| Bit |Attr|ResetValue| —Ci@eescription 


ropll_sdc_n_hbr 
PLL SDC divide-ratio selection (MC_val=0 N, MC_val=1 N-1) 
3'b000: /4/3 
; 3'b001: /5/4 
5:3. |RW {0x5 3'b010: /6/5 
3'b100: /7/6 
3'b101: /8/7 
3'b110: /9/8 


ropll_sdc_n_hbr2 
PLL SDC divide-ratio selection (MC_val=0 N, MC_val=1 N-1) 
3'b000: /4/3 
. 3'b001: /5/4 
2:0 |RW |0x5 3'b010: /6/5 
3'b100: /7/6 
3'b101: /8/7 
3'b110: /9/8 


USBDPPHY _CMN_ REGOO79 

Address: Operational Base + offset (0x01E4) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:4 [RO _|0xo000000 [reserved sd 


ropll_sdc_n_hbr3 
PLL SDC divide-ratio selection (MC_val=0 N, MC_val=1 N-1) 
3'bO000: /4/3 
: 3'bO01: /5/4 
3:1 |RW |0Ox5 3'b010: /6/5 
3'b100: /7/6 
3'b101: /8/7 
3'b110: /9/8 


ana_ropll_sdc_n2 

PLL SDC divide-ratio selection. 
RN EXO 1'bO: No additional /2 

1'b1: Additional /2 


USBDPPHY_CMN_REGOO7C 

Address: Operational Base + offset (0x01F0O) 

| Bit [Attr|ResetValue| CC‘ crriptiom 
[31:6 |RO [0x0000000_|reserved Cd 


; ropll_sdc_numerator_rbr 
USBDPPHY CMN_ REGOO7D 
Address: Operational Base + offset (0x01F4) 


| Bit |Attr/ResetValue| Ci eescription 
[31:6 |RO_|0x0000000 


: ropll_sdc_numerator_hbr 
ee Numerator of SDC (Max 65). 
USBDPPHY CMN_ REGOO7E 

Address: Operational Base + offset (0x01F8 


| Bit |Attr|ResetValue|  —-s—s/s——C—C‘i scription = 
31:6 |RO_|0x0000000 


: ropll_sdc_numerator_hbr2 
Numerator of SDC (Max 65). 
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USBDPPHY CMN_ REGOO7F 

Address: Operational Base + offset (OxO01FC 

| Bit |Attr|ResetValue| —— “s—“*é‘“C;W*éCé scription =—— “Cid 
31:5 [RO [0x0000000_|reserved  ——“‘“(C*CS*s*s*S*S*S*S*:~:~”CCCCS 


. ropll_sdc_numerator_hbr3 
USBDPPHY CMN_ REGOOS82 
Address: Operational Base + offset (0x0208) 


| Bit |Attr/ResetValue| Ci eescription 
[31:6 [RO |0x0000000 


; ropll_sdc_denominator_rbr 
Denominator of SDC (Max 65). 
USBDPPHY CMN REGOO83 
Address: Operational Base + offset (Ox020C 


| Bit |Attr|ResetValue| sss —C‘iescription 
31:6 |RO_|0x0000000 


; ropll_sdc_denominator_hbr 
Denominator of SDC (Max 65). 
USBDPPHY_CMN_REGOO84 
Address: Operational Base + offset (0x0210) 


| Bit |Attr|/ResetValue| Ci eescription 
31:6 |RO_|0x0000000 


: ropll_sdc_denominator_hbr2 
ane Denominator of SDC (Max 65). 
USBDPPHY CMN_ REGOO85 
Address: Operational Base + offset (0x0214) 


| Bit |Attr/ResetValue| Ci eescription 
[31:6 [RO |0x0000000 


: ropll_sdc_denominator_hbr3 
2-0 Denominator of SDC (Max 65). 
USBDPPHY CMN_ REGOO89 

Address: Operational Base + offset (0x0224 


| Bit |Attr|ResetValue|  ——s—/s/s————C—C‘iecription = 
31:8 |RO_|0x000000 


ana_ropll_ssc_clk_div_sel 
PLL SSC clock divide ratio. 
4'b0000: N/A 

7:4 |RW |Ox1 4'b0001: /1 
4'b0010: /2 
4'b1111: /15 


ovrd_ropll_cd_clk_en 
Override enable flag for ropll_cd_clk_en 


ropll_cd_clk_en 
CD enable 

a 1'bO: Disable 
1'b1: Enable 


ovrd_ropll_cd_tx_ser_rstn 
Override enable flag for ropll_cd_tx_ser_rstn. 
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| Bit |Attr|ResetValue| Ci@eescription 


ropll_cd_tx_ser_rstn 
0 |aw | Ont TX_SER resetn. 


USBDPPHY_CMN_REGOOFC 

Address: Operational Base + offset (0x03F0) 

| Bit [Attr|ResetValue| ————Ci‘ie@Scritiom 
[31:6 |RO [0x0000000_|reserved Cd 


: ana_ropll_ssc_fm_deviation_rbr 
PLL SSC modulation deviation. 
USBDPPHY CMN REGOOFD 
Address: Operational Base + offset (0x03F4) 


| Bit |Attr/ResetValue| Ci eescription 
[31:6 |RO_|0x0000000 


5:0 Rw fox1s ana_ropll_ssc_fm_deviation_hbr 


PLL SSC modulation deviation 


USBDPPHY CMN_ REGOOFE 

Address: Operational Base + offset (Ox03F8 

| Bit |Attr[ResetValue| =< ——“(i;i‘“;C™CC*Ci scription 
[31:6 [RO |0x0000000_ [reserved  — —s—“‘“(‘(‘“(“(‘S#“S’;'..C#NCOC(‘é(«’ 


. ana_ropll_ssc_fm_deviation_hbr2 
20 PLL SSC modulation deviation 
USBDPPHY_CMN_ REGOOFF 
Address: Operational Base + offset (0x03FC) 


| Bit |Attr|/Reset Value| Ci eescription 
31:6 |RO_|0x0000000 


; ana_ropll_ssc_fm_deviation_hbr3 
PLL SSC modulation deviation. 
USBDPPHY CMN REGO101 
Address: Operational Base + offset (0x0404) 


| Bit |Attr/ResetValue| Ci eescription 
[31:5 [RO |0x0000000 


; ana_ropll_ssc_fm_freq_rbr 
PLL SSC modulation frequency. 
USBDPPHY CMN REGO102 

Address: Operational Base + offset (0x0408) 


| Bit |Attr/ResetValue| Ci eescription 
31:5 |RO_|0x0000000 


; ana_ropll_ssc_fm_freq_hbr 
PLL SSC modulation frequency. 
USBDPPHY_CMN_REG0O103 
Address: Operational Base + offset (0x040C 


| Bit |Attr|/ResetValue| Ci eescription 
31:5 |RO_|0x0000000 


‘ ana_ropll_ssc_fm_freq_hbr2 
PLL SSC modulation frequency. 


USBDPPHY_CMN_REGO104 
Address: Operational Base + offset (0x0410) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:7 _|RO_|0x0000000 


; ana_ropll_ssc_fm_freq_hbr3 
ee PLL SSC modulation frequency. 


Icpll_lock_done_delay_bypass 
Lock_done_flag_delay_bypass. 
ropll_lock_done_delay_bypass 
jo |rw oxo Lock_done_flag_delay_bypass. 
USBDPPHY_TRSV_REGO28F 
Address: Operational Base + offset (OxOA3C 


| Bit |Attr|ResetValue|  —s—s/s———C‘iescription 
31:8 |RO_|0x000000 


InO_rx_cdr_pms_m_sp_7_0 
7:0 |RW {0OxcO CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY_TRSV_REGO291 

Address: Operational Base + offset (0x0A44) 

| Bit |Attr|ResetValue| —C(Deescription 
31:8 [RO _|oxoo0000 reserved 


InO_rx_cdr_pms_m_ssp_7_0 
7:0 |RW {0OxcO CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY_TRSV_REGO292 
Address: Operational Base + offset (0x0A48) 


| Bit |Attr|/Reset Value| Ci escription = 
31:1 |RO_|0x00000000 


InO_rx_cdr_pms_m_rbr_8 
RW |0x0O CDR AFC target value. 


The ratio of VCO frequency over reference clock frequency. 


USBDPPHY_TRSV_REG0O293 

Address: Operational Base + offset (OxOA4C) 

| Bit [Attr|ResetValue|  —————C‘iScription = 
[31:8 [RO _|Oxo00000__—ifreserved 


InO_rx_cdr_pms_m_rbr_7_0 
7:0 |RW |Oxf9 CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY TRSV_ REGO295 

Address: Operational Base + offset (0x0A54) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:8 [RO _|Oxo00000 [reserved 


InO_rx_cdr_pms_m_hbr_7_0 
:0 |RW |0xcf CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY TRSV_ REGO297 
Address: Operational Base + offset (OxOA5C) 
| Bit [Attr|ResetValue| CC‘ scription = 
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| Bit |Attr| Reset Value, 


Po CC—“‘CSC‘De@Scription 
InO_rx_cdr_pms_m_hbr2_7_0 

7:0 |RW |Oxcf CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY_TRSV_REGO299 

Address: Operational Base + offset (Ox0A64 

| Bit |Attr/ResetValue|  — s—“‘“‘SW:C#éi eScription=— “Cid 
[31:8 [RO _|0x000000__—ifreserved ——“‘“‘“(‘(“(“‘(“(‘(“‘;™WCC*C™C‘*sC 


InO_rx_cdr_pms_m_hbr3_7_0 
7:0 |RW |0x9b CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY TRSV_REGOGS8F 

Address: Operational Base + offset (0x1A3C) 

| Bit [Attr|ResetValue| —————Ci‘iecritiom 
[31:8 [RO _|[0x000000__—i[reserved 


In2_rx_cdr_pms_m_sp_7_0 
7:0 |RW {0OxcO CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY_TRSV_REGO691 

Address: Operational Base + offset (0x1A44) 

| Bit |Attr[ResetValue| —C(Deescription = 
31:8 [RO _|oxoo0000__ifreserved 


In2_rx_cdr_pms_m_ssp_7_0 
7:0 |RW {0OxcO CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY TRSV_ REGO692 
Address: Operational Base + offset (0x1A48) 
| Bit [Attr/ResetValue| Ci escription 
[31:1 [RO |0x00000000 |reserved 
In2_rx_cdr_pms_m_rbr_8 
RW /|0x0 CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY TRSV_ REGO693 
Address: Operational Base + offset (0x1A4C) 
| Bit [Attr/ResetValue| Ci ecription 
[31:8 [RO |0x000000__—i|reserved 
In2_rx_cdr_pms_m_rbr_7_0 
7:0 |RW |Oxf9 CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY TRSV_ REGO695 

Address: Operational Base + offset (0x1A54) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:1 [RO_|0x00000000 [reserved sd 


In2_rx_cdr_pms_m_hbr_7_0 
RW /|0x0O CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY TRSV_ REGO697 
Address: Operational Base + offset (0x1A5C) 
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| Bit |Attr|Reset Value| SS Ci@eescription 
31:8 |RO_|0x000000 


In2_rx_cdr_pms_m_hbr2_7_0 
7:0 |RW |Oxcf CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY TRSV_ REGO699 
Address: Operational Base + offset (0x1A64 


| Bit |Attr|ResetValue| —=—s—s———C‘i scription 
31:8 |RO_|0x000000 


In2_rx_cdr_pms_m_hbr3_7_0 
7:0 |RW |0x9b CDR AFC target value. 
The ratio of VCO frequency over reference clock frequency. 


USBDPPHY CMN REGOOAS3 
Address: Operational Base + offset (OxO028C 


| Bit |Attr|ResetValue| sss —/——C‘i scription = 
31:7 |RO_|0x0000000 


dp_tx_link_bw 

DP bandwidth 
2'b00: RBR (1.62Gbps) 
Geo, “RW 0x0 2'b01: HBR (2.7Gbps) 
2'b10: HBR2(5.4Gbps) 
2'b11: HBR3(8.1Gbps) 


4:3, |RO |0x0 [reserved 


reserved 
dp_tx_lane_swap_en 

> Rw loxo DP lane swap enable. 
1'bO: LaneO/1/2/3_TxData mapping to Lane0/1/2/3_TXDP/N. 
1'b1: LaneO/1/2/3_TxData mapping to Lane2/3/0/1_TXDP/N. 
dp_tx_data_inv 

DP TX data polarity inversion enable. 
dp_tx_data_swap 

lo rw joxo DP TX data bit order swap enable (MSB <-> LSB). 


USBDPPHY TRSV_REGO215 

Address: Operational Base + offset (0x0854) 

| Bit [Attr|ResetValue|  —————C‘Ci Scriptom = 
[31:8 [RO _|0xo00000__—ifreserved 


InO_tx_ser_rate_sel_hbr 

TX serializer data rate selection for Gen4 (Need to be controlled 
7 RW |0x0 with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 


InO_tx_ser_rate_sel_hbr2 
TX serializer data rate selection for Gen4 (Need to be controlled 
RW {0x0 with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

InO_tx_ser_rate_sel_hbr3 

TX serializer data rate selection for Gen4 (Need to be controlled 
5 RW |0x0 with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 


ovrd_InO_tx_ser_clk_rstn 
Override enable flag for InO_tx_ser_clk_rstn 
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| Bit |Attr|ResetValue| Ci eescription 


InO_tx_ser_clk_rstn 
TX serializer clock-path resetn. 
? RE OKE 1'bO: Reset 
1'b1: Released 
InO_ana_tx_cdr_clk_mon_en 
TX serializer clock selection: If default=0 then MUX will always 
2 rw loxo toggle with PLL clk and 1mA power waste. CDR clock is turned off 
in RX therefore power will not burn. 
1'bO: PLL clock 
1'b1: CDR clock 


i= RO 0X0) —— ——— = reseed —— — = 


InO_ana_tx_lane_rstn_sel 

Mux select to choose lane RSTN (ser_clk_rstn) or CMN RSTN 
Rw loxo (ser_tx_clk_rstn) which resets the CMN RSTN (ser_tx_clk_rstn) 

which resets the divider, 

1'bO0: CMN RSTN 

1'b1i: LINE RSTN 


USBDPPHY_TRSV_REGO415 
Address: Operational Base + offset (0x1054) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


Ini_tx_ser_rate_sel_hbr 

TX serializer data rate selection for Gen4 (Need to be controlled 
RW {0x0 with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

Ini_tx_ser_rate_sel_hbr2 

TX serializer data rate selection for Gen4 (Need to be controlled 
RW {0x0 with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

Ini_tx_ser_rate_sel_hbr3 

TX serializer data rate selection for Gen4 (Need to be controlled 

5 RW |0x0 with i_tx_en_4Obit) 
1'bO: 20/40-bit 
1'b1: 16/32-bit 


ovrd_Ini_tx_ser_clk_rstn 

Ini_tx_ser_clk_rstn 

TX serializer clock-path resetn. 
5 RMD 0x8 1'bO: Reset 

1'b1: Released 

Ini_ana_tx_cdr_clk_mon_en 

TX serializer clock selection: If default=0 then MUX will always 
D) aw |o toggle with PLL clk and 1mA power waste. CDR clock is turned off 

x1 : : 

in RX therefore power will not burn 

1'bO: PLL clock 

1'b1: CDR clock 


Le ROAOx0_ ==. |eseWed = = ______iéitl_4wa_.—. — =*| 


In1_ana_tx_lane_rstn_sel 

Mux select to choose lane RSTN (ser_clk_rstn) or CMN RSTN 
RW {0x0 (ser_tx_clk_rstn) which resets the divider (/5/10/20). 

1'b0: CMN RSTN 

1'bi: LANE RSTN 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2253 


RK3588 TRM-Part2 


USBDPPHY_TRSV_REGO815 
Address: Operational Base + offset (0x1054) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


In3_tx_ser_rate_sel_hbr 

TX serializer data rate selection for Gen4 (Need to be controlled 
7 RW {0x0 with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

In3_tx_ser_rate_sel_hbr2 

TX serializer data rate selection for Gen4 (Need to be controlled 

RW {0x0 with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

In3_tx_ser_rate_sel_hbr3 

TX serializer data rate selection for Gen4 (Need to be controlled 
5 RW |0x0 with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 


ovrd_In3_tx_ser_clk_rstn 
Override enable flag for In1_tx_ser_clk_rstn 


In3_tx_ser_clk_rstn 

TX serializer clock-path resetn. 
2 RW OEE 1'bO: Reset 

1'b1: Released 

In3_ana_tx_cdr_clk_mon_en 

TX serializer clock selection: If default=0 then MUX will always 
> aw |o toggle with PLL clk and 1mA power waste. CDR clock is turned off 

x1 : : 

in RX therefore power will not burn 

1'bO: PLL clock 

1'b1: CDR clock 


i |RO_ [oxo reserved 
In3_ana_tx_lane_rstn_sel 
Mux select to choose lane RSTN (ser_clk_rstn) or CMN RSTN 
(ser_tx_clk_rstn) which resets the divider (/5/10/20). 
1'bO: CMN RSTN 
1'bi: LANE RSTN 


USBDPPHY_CMN_REGOOES3 

Address: Operational Base + offset (0x038C) 

| Bit [Attr|ResetValue| Ci‘ e@critiom 

[31:4 [RO |[0x0000000_|reserved 
dp_init_rstn 

B|rw joo [op intatreset, 
dp_cmn_rstn 
DP PLL reset. 


cdr_watchdog_mask_cdr_en 


3 

cdr_watchdog_en 
1 RW CDR lock watchdog enable. 

If CDR lock wasn't occured, toggle cdr_en signal to restart CDR. 
eo fw] 


Disable cdr_en toggle when CDR restart by watchdog 


USBDPPHY_CMN_REGOOD5 
Address: Operational Base + offset (0x0354) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:5 |RO_|0x0000000 


ana_Icpll_mon_gm_code 
LC VCO GM code monitor. 


4:2 0x0 
ana_ropll_lock_done 
ana_ropll_afc_done 


USBDPPHY TRSV_ REGO2E1 
Address: Operational Base + offset (OxOB84 


reserved 


InO_mon_rx_cdr_afc_done 
Monitoring SFR. 
InO_mon_rx_cdr_cal_done 
Monitoring SFR. 
InO_mon_rx_cdr_fld_pll_mode_done 
Monitoring SFR. 
InO_mon_rx_cdr_lock_done 
Monitoring SFR. 


USBDPPHY TRSV_ REGOGE1 

Address: Operational Base + offset (0x1B84 
In2_mon_rx_cdr_afc_done 
Monitoring SFR. 
In2_mon_rx_cdr_cal_done 
Monitoring SFR. 
In2_mon_rx_cdr_fld_pll_mode_done 
Monitoring SFR. 
In2_mon_rx_cdr_done 
Monitoring SFR. 


USBDPPHY TRSV REGO204 
Address: Operational Base + offset (0x0810 


[Attr/Reset Value] Ci@Description 
31:6 |RO_[0x0000000 


31:6 | 
ovrd_InO_tx_drv_Ivl_ctrl 
Override enable flag for InO_tx_drv_lIvl_ctrl 
InO_tx_drv_lvi_ctrl 
TX driver main-tap level (TX_AMP<10:0>) 
4 


-o IRW loxof eee max main-tap level (max swing) 
5'b00000: min main-tap level (min swing) 
Others: N/A 


USBDPPHY_TRSV_REG0O404 

Address: Operational Base + offset (0x1010 

| Bit [Attr|ResetValue| ss —“‘;‘“W:#CéS scription =— 
[31:6 [RO |0x0000000_ [reserved  — —“‘“‘“‘(“(‘(‘(SC;S:*S™S™SCC~C~C*C*C~C~CidC 


ovrd_Ini_tx_drv_lvl_ctrl 
Override enable flag for Ini_tx_drv_lIvl_ctrl 
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| Bit |Attr|ResetValue| Ci eescription 


Ini_tx_drv_lvi_ctrl 

TX driver main-tap level (TX_AMP<10:0>) 
4:0 IRW |OxOf piQueyre max main-tap level (max swing) 

5'bO0000: min main-tap level (min swing) 

Others: N/A 


USBDPPHY TRSV_ REGO604 

Address: Operational Base + offset (0x1810) 

.Bit_|Attr| Reset Value|_____________Descelptlon _| 

Bw foo fee Bog 
oo? enable flag for In2_tx_drv_lIvl_ctrl 

In2_tx_drv_lvi_ctrl 

TX driver main-tap level (TX_AMP<10:0>) 

5'b01010: max main-tap level (max swing) 


5'bO0000: min main-tap level (min swing) 
Others: N/A 


RW |OxOf 


USBDPPHY TRSV_ REGO804 

Address: Operational Base + offset (0x2010) 

Bit |Attr| Reset Value| ____Deseription _ 

Bw oo Pe DOM 
Ce ae enable flag for In3_tx_drv_lIvl_ctrl 

In3_tx_drv_lvi_ctrl 

TX driver main-tap level (TX_AMP<10:0>) 

5'b01010: max main-tap level (max swing) 


5'bO0000: min main-tap level (min swing) 
Others: N/A 


RW |OxOf 


USBDPPHY TRSV_REGO205 

Address: Operational Base + offset (0x0814 

| Bit |Attr[ResetValue|  ———<s——“(i‘“‘;CCi scription 
[31:5 [RO |0x0000000_ [reserved —  —“‘“‘“‘(“(‘(‘(:;™S™CCOCSC*C“(‘##SC‘idC 


0x0 ovrd_InO_tx_drv_lvl_ctrl 


Override enable flag for InO_tx_drv_post_IvI_ctrl 
InO_tx_drv_post_lIvl_ctrl 

TX driver de-emphasis level (TX_DE_EMP<14:0>) 
3'b0000: min de-emphasis level 

3'b1110: max de-emphasis level 

Others: N/A 


USBDPPHY_TRSV_REGO405 

Address: Operational Base + offset (0x1014 

| Bit [Attr|ResetValue| ss ——“‘“WCé@S ecription —— 
[31:5 [RO |0x0000000_ [reserved  — —“(‘“‘“(C*S*™C™C*C*™*™;C™C‘*dC 


ovrd_Ini_tx_drv_lvl_ctrl 
4 rw joxo ovr enable flag for Ini_tx_drv_post_lvl_ctrl 
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| Bit |Attr|ResetValue| Ci eescription 


In1_tx_drv_post_lvl_ctrl 

TX driver de-emphasis level (TX_DE_EMP<14:0>) 
3:0 IrRw loxo eee min de-emphasis level 

3'b1110: max de-emphasis level 

Others: N/A 


USBDPPHY TRSV_ REGO605 
Address: Operational Base + offset (0x1814) 
.-Bit_|Attr| Reset Value|____________Descelptlon _| 
a ew wo eee BOM 
eo? enable flag for In2_tx_drv_post_lvl_ctrl 
In2_tx_drv_post_lIvl_ctrl 
TX driver de-emphasis level (TX_DE_EMP<14:0>) 
3'b0000: min de-emphasis level 
3'b1110: max de-emphasis level 
Others: N/A 


USBDPPHY TRSV_REGO805 
Address: Operational Base + offset (0x2014) 
Bit _|Attr| Reset Value| ____Deseription _ 
a aw ooo eS DORM 
Ce ae enable flag for In3_tx_drv_post_lvl_ctrl 
In3_tx_drv_post_lIvl_ctrl 
TX driver de-emphasis level (TX_DE_EMP<14:0>) 
3'b0000: min de-emphasis level 
3'b1110: max de-emphasis level 
Others: N/A 


USBDPPHY TRSV_REGO206 

Address: Operational Base + offset (0x0818 

Bit {Attr| Reset Value/_____Description ______ 
Baw ovo owe Roma pe Mw 


oxo (fr InO_tx_drv_pre_Ivl_ctrl 
6 aw oxo Override enable flag for InO_tx_drv_pre_lIvl_ctrl 


InO_tx_drv_pre_Ivl_ctrl 

TX driver pre-shoot level (TX_PRE_EMP<9:0>) 
Rw lox0 peers min pre-shoot boosting 

4'b1001: max pre-shoot boosting 

Others: N/A 


1 rw joxo fore InO_tx_drv_idrv_en 
Override enable flag for InO_tx_drv_idrv_en 


InO_tx_drv_idrv_en 

TX current-driver enable 
RS Ox 1'bO: Disable 

1'bi: Enable 


USBDPPHY TRSV_ REGO406 
Address: Operational Base + offset (0x1018) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:7 |RO_|0x0000000 


ovrd_Ini_tx_drv_pre_Ivl_ctrl 
Rw foxo favre enable flag for In1_tx_drv_pre_lIvI_ctrl 
0x0 


In1_tx_drv_pre_lIvl_ctrl 

TX driver pre-shoot level (TX_PRE_EMP<9:0>) 
5:2 IRW ye min pre-shoot boosting 

4'b1001: max pre-shoot boosting 

Others: N/A 


ovrd_Ini_tx_drv_idrv_en 
1 rw joxo = fovrdint enable flag for Ini_tx_drv_idrv_en 


Ini_tx_drv_idrv_en 

TX current-driver enable 
1'bO: Disable 

1'b1: Enable 


USBDPPHY TRSV_ REGO606 
Address: Operational Base + offset (0x1818) 
| Bit |Attr|Reset Value] C(eescription = 
[31:7 |RO_[0x0000000_|reserved 
po EM eee 
Override enable flag for In2_tx_drv_pre_lvl_ctrl 
In2_tx_drv_pre_lIvl_ctrl 


TX driver pre-shoot level (TX_PRE_EMP<9:0>) 
4'b0000: min pre-shoot boosting 


USBDPPHY_TRSV_REGO806 
Address: Operational Base + offset (0x2018) 


ovrd_In3_tx_drv_pre_lIvl_ctrl 

Override enable flag for In3_tx_drv_pre_lIvl_ctrl 
In3_tx_drv_pre_lIvl_ctrl 

TX driver pre-shoot level (TX_PRE_EMP<9:0>) 
4'b0000: min pre-shoot boosting 


iN 


4'b1001: max pre-shoot boosting 
Others: N/A 


1'bO: Disable 
1'bi: Enable 


USBDPPHY_TRSV_REGO207 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2258 


RK3588 TRM-Part2 


ABiE UAE Operational Base + offset (Ox081C 


Attr/ Reset Value 
0x000000 


InO_ana_tx_drv_idrv_iup_ctrl 

TX current driver pmos current control. 

3'b000: Min 

3'b111: Max 
InO_ana_tx_drv_beacon_idrv_delay_sel 

Retain idrv settling time margin @beacon entry. 
1'bO: Select delay (default) 

1'b1: Org 
InO_ana_tx_drv_beacon_idrv_delay_ctrl 
i_tx_drv_beacon_delay_ctrl<1:0> 

3'b00: 2UI delay 

3'bO1: 3UI delay (default) 

3'b10: 4UI delay 

3'b11: 5UI delay 

InO_ana_tx_drv_accdrv_en 

Enable of Cap. Peaking block. 

1'bO: Disable 

1'b1: Enable 

InO_ana_tx_drv_accdrv_pol_sel 

TX edge-enhancement AC coupled driver sign selection 
1'b1: polarity change, data P/N is switched (enhancement) 
1'bO: polarity non-change (deenhancement) 


USBDPPHY TRSV_ REGO407 
Address: Operational Base + offset (0x101C 


USBDPPHY_TRSV_REGO607 
Address: Operational Base + offset (0x181C) 


Reset Value 
0x000000 


In1_ana_tx_drv_idrv_iup_ctrl 

TX current driver pmos current control. 

3'b000: Min 

3'b1i11: Max 
In1_ana_tx_drv_beacon_idrv_delay_sel 

Retain idrv settling time margin @beacon entry. 
1'bO: Select delay (default) 

1'b1: Org 
Ini_ana_tx_drv_beacon_idrv_delay_ctrl 
i_tx_drv_beacon_delay_ctrl<1:0> 

3'bOO: 2UI delay 

3'b01: 3UI delay (default) 

3'b10: 4UI delay 

3'b11: 5UI delay 

Int_ana_tx_drv_accdrv_en 

Enable of Cap. Peaking block. 

1'bO: Disable 

1'b1: Enable 

Int_ana_tx_drv_accdrv_pol_sel 

TX edge-enhancement AC coupled driver sign selection 
1'b1: polarity change, data P/N is switched (enhancement) 
1'bO: polarity non-change (deenhancement) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:8 |RO_|0x000000 


In2_ana_tx_drv_idrv_iup_ctrl 

TX current driver pmos current control. 
3'bO00: Min 

3'b111: Max 


In2_ana_tx_drv_beacon_idrv_delay_sel 

Retain idrv settling time margin @beacon entry. 
1'bO: Select delay (default) 

1'b1: Org 
In2_ana_tx_drv_beacon_idrv_delay_ctrl 
i_tx_drv_beacon_delay_ctrl<1:0> 


3'b00: 2UI delay 

3'bO1: 3UI delay (default) 

3'b10: 4UI delay 

3'b11: 5UI delay 

In2_ana_tx_drv_accdrv_en 

Enable of Cap. Peaking block. 

1'bO: Disable 

1'bi: Enable 

In2_ana_tx_drv_accdrv_pol_sel 

TX edge-enhancement AC coupled driver sign selection 
1'b1: polarity change, data P/N is switched (enhancement) 
1'bO: polarity non-change (deenhancement) 


USBDPPHY TRSV_ REGO807 
Address: Operational Base + offset (0x201C 


In3_ana_tx_drv_idrv_iup_ctrl 

TX current driver pmos current control. 

3'b000: Min 

3'b111: Max 
In3_ana_tx_drv_beacon_idrv_delay_sel 

Retain idrv settling time margin @beacon entry. 
1'bO: Select delay (default) 

1'b1: Org 
In3_ana_tx_drv_beacon_idrv_delay_ctrl 
i_tx_drv_beacon_delay_ctrl<1:0> 

3'b00: 2UI delay 

3'bO1: 3UI delay (default) 

3'b10: 4UI delay 

3'b11: 5UI delay 

In3_ana_tx_drv_accdrv_en 

Enable of Cap. Peaking block. 

1'bO: Disable 

1'b1: Enable 

In3_ana_tx_drv_accdrv_pol_sel 

TX edge-enhancement AC coupled driver sign selection 
1'b1: polarity change, data P/N is switched (enhancement) 


USBDPPHY_TRSV_REGO20C 
Address: Operational Base + offset (0x0830) 

[Attr|ResetValue| Ci cription = 
1:5 [RO [0xo000000 [reserved 


WW 
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| Bit |Attr|ResetValue| —Ci@eescription 


InO_ana_tx_jeq_en 
TX jitter EQ enable 

4 RW |0x0 1'bO: Disable 
1'b1: Enable 


InO_tx_jeq_even_ctrl_sp 
TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
: 4'b0010: 2 legs on 

ee) (| RWS OX 4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
4'b0110: 5 legs on 
4'b0111: 7 legs on 


USBDPPHY_TRSV_REGO217 
Address: Operational Base + offset (Ox085C 
| Bit [Attr/ResetValue| Ci ecription 
[31:8 [RO [0x000000_—ifreserved 
Sa 
Override enable flag for InO_tx_ser_vreg_en 
InO_tx_ser_vreg_en 
Controls Regulator Enable: 
1'bO: Disable regulator (Bypass VDD PMOS switch turns ON) 
1'b1: Regulator Enable (Bypass path disables) 
InO_ana_tx_ser_vreg_bypass 
Force Bypass Regulator: 
1'bO: Regulator mode 
1'b1: Bypass Regulator and VDD is connected to Regulator node 
using pass gate 
ovrd_InO_tx_ser_vreg_lIpf_bypass 
Override enable flag for InO_tx_ser_vreg_Ipf_bypass. 


InO_tx_ser_vreg_Ipf_bypass 
Controls Regulator input voltage reference noise reduction Low 
pass filter (BW <5MHz) 
1'bO: Regulator reference Low pass filter Mode 
pass filter (Fast chargi 


USBDPPHY TRSV_REGO40C 
Address: Operational Base + offset (0x1030) 


Bit attr] Reset Value| ________Deseription _ 
31:5 |RO_|0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


Inl_ana_tx_jeq_en 
TX jitter EQ enable 

a. (| RMP TORE 1'bO: Disable 
1'b1: Enable 


In1_tx_jeq_even_ctrl_sp 
TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
: 4'b0010: 2 legs on 

ee) (| RWS OX 4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
4'b0110: 5 legs on 
4'b0111: 7 legs on 


USBDPPHY TRSV REGO417 
Address: Operational Base + offset (0x105C 


| Bit |Attr|/ResetValue| Ci eescription = 
31:8 |RO |0x000000 


ovrd_Ini_tx_ser_vreg_en 

Override enable flag for In1l_tx_ser_vreg_en 
In1_tx_ser_vreg_en 

Controls Regulator Enable: 

1'bO: Disable regulator (Bypass VDD PMOS switch turns ON) 
1'b1: Regulator Enable (Bypass path disables) 
Inl_ana_tx_ser_vreg_bypass 

Force Bypass Regulator: 

1'bO: Regulator mode 

1'b1: Bypass Regulator and VDD is connected to Regulator node 
using pass gate 

ovrd_Ini_tx_ser_vreg_lIpf_bypass 

Override enable flag for In1_tx_ser_vreg_|Ipf_bypass. 


In1_tx_ser_vreg_Ipf_bypass 
Controls Regulator input voltage reference noise reduction Low 
pass filter (BW <5MHz) 
1'bO: Regulator reference Low pass filter Mode 
pass filter (Fast chargi 


USBDPPHY_TRSV_REGOGOC 
Address: Operational Base + offset (0x1830) 


Bit _|attr| Reset Value|__________Deseription _ 
31:5 |RO_|0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


In2_ana_tx_jeq_en 
TX jitter EQ enable 

4 RW |0x0 1'bO: Disable 
1'b1: Enable 


In2_tx_jeq_even_ctrl_sp 
TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
: 4'b0010: 2 legs on 

ee) (| RWS OX 4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
4'b0110: 5 legs on 
4'b0111: 7 legs on 


USBDPPHY TRSV_ REGO617 
Address: Operational Base + offset (0x185C 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


ovrd_In2_tx_ser_vreg_en 

Override enable flag for In2_tx_ser_vreg_en 
In2_tx_ser_vreg_en 

Controls Regulator Enable: 

1'bO: Disable regulator (Bypass VDD PMOS switch turns ON) 
1'b1: Regulator Enable (Bypass path disables) 
In2_ana_tx_ser_vreg_bypass 

Force Bypass Regulator: 

1'b0O: Regulator mode 

1'b1: Bypass Regulator and VDD is connected to Regulator node 
using pass gate 

ovrd_In2_tx_ser_vreg_lIpf_bypass 

Override enable flag for In2_tx_ser_vreg_Ipf_bypass. 


In2_tx_ser_vreg_Ipf_bypass 
Controls Regulator input voltage reference noise reduction Low 
pass filter (BW <5MHz) 
1'bO: Regulator reference Low pass filter Mode 
pass filter (Fast chargi 


USBDPPHY_TRSV_REGO8OC 
Address: Operational Base + offset (0x2030) 


Bit _|attr| Reset Value|__________Deseription _ 
31:5 |RO_|0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


In3_ana_tx_jeq_en 
TX jitter EQ enable 

4 RW |0x0 1'bO: Disable 
1'b1: Enable 


In3_tx_jeq_even_ctrl_sp 
TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
: 4'b0010: 2 legs on 

ee) (| RWS OX 4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
4'b0110: 5 legs on 
4'b0111: 7 legs on 


USBDPPHY TRSV_ REGO817 
Address: Operational Base + offset (Ox205C 


| Bit |Attr|/Reset Value| Ci eesscription 
31:8 |RO_|0x000000 


ovrd_In3_tx_ser_vreg_en 

Override enable flag for In3_tx_ser_vreg_en 
In3_tx_ser_vreg_en 

Controls Regulator Enable: 

1'bO: Disable regulator (Bypass VDD PMOS switch turns ON) 
1'b1: Regulator Enable (Bypass path disables) 
In3_ana_tx_ser_vreg_bypass 

Force Bypass Regulator: 

1'b0O: Regulator mode 

1'b1: Bypass Regulator and VDD is connected to Regulator node 
using pass gate 

ovrd_In3_tx_ser_vreg_lIpf_bypass 

Override enable flag for In3_tx_ser_vreg_Ipf_bypass. 


In3_tx_ser_vreg_Ipf_bypass 
Controls Regulator input voltage reference noise reduction Low 
pass filter (BW <5MHz) 
1'bO: Regulator reference Low pass filter Mode 
pass filter (Fast chargi 


USBDPPHY_CMN_REGOO8A 
Address: Operational Base + offset (0x0228) 


Bit _|attr| Reset Value| ________Deseription _ 
31:7 |RO_|0x0000000 
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| Bit |Attr|ResetValue| ss Ci@eescription 


ana_ropll_cd_hsclk_inv 
CD output clock polarity inversion 
RW|/Ox0 1'bO: No swap 

1'b1: P/N swap 

5 fw joa feo ropll_cd_hsclk_west_en 

5 RW |Ox1 CD driver nmos strength control 
N/A 
ana_ropll_cd_hsclk_east_en 

CD driver pmos strength control 
N/A 


ovrd_ropll_cd_vreg_en 
Override enable flag for ropll_cd_vreg_en 


ropll_cd_vreg_en 

> rw loxo Controls Regulator Enable: 
1'b0O: Disable regulator (Bypass VDD PMOS switch turns ON) 
1'b1: Regulator Enable (B path disables 


ovrd_ropll_cd_vreg_lpf_bypass 
1 rw joxo eure ro enable flag for ropll_cd_vreg_Ipf_bypass 


ropll_cd_vreg_lIpf_bypass 

Controls Regulator input voltage reference noise reduction Low 
RW {0x0 pass filter (BW <5MHz) 

1'bO: Regulator reference Low pass filter Mode 

1'b1: Bypass Low pass filter (Fast charging) 


USBDPPHY CMN REGOO41 

Address: Operational Base + offset (0x0104 

| Bit [Attr|/ResetValue| ss —“‘“W*éCéS scription — 
[31:8 [RO |Ox000000__—ifreserved — —“‘“‘“‘“(“(“(“(<S;O;W™CCCCCidC 


ana_lIcpll_reserved 
USBDP 
[7]: i_pll_cd_div2_en_west (default: 0) 
; [6]: i_pll_cd_rstn_sel_west (default: 1) 
LD | ROLL [5:4]: i_pll_cd_hsclk_west_ctri<1:0> (default: 3) 
[3]: i_pll_cd_div2_en_east (default: 0) 
[2]: i_pll_cd_rstn_sel_east (default: 0) 
[1:0]: i_pll_cd_hsclk_east_ctrl<1:0> (default: 3) 


USBDPPHY_CMN_ REGOO92 
Address: Operational Base + offset (0x0248) 
| Bit [Attr|ResetValue| —————C*é‘i@Scritiom 
[31:8 [RO |[0x000000__—i[reserved 
ana_ropll_reserved 
USBDP 
[7]: i_pll_cd_div2_en_west (default: 0) 
[6]: i_pll_cd_rstn_sel_west (default: 1) 
[5:4]: i_pll_cd_hsclk_west_ctrl<1:0> (default: 3) 
: i_pll_cd_div2_en_east (default: 0) 
: i_pll_cd_rstn_sel_east (default: 0) 
[1:0]: i_pll_cd_hsclk_east_ctrl<1:0> (default: 3) 


7:0 RW |0x77 


USBDPPHY TRSV_REGO21E 
Address: Operational Base + offset (0x0878) 


Attr| Reset Value 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| Ci ecription 


InO_ana_tx_reserved 
Reserved port 
USBDP LaneO,2 
[0]: Driver input data force sel 
1'b0O: Data force @ driver off state 
; 1'b1: Data force @ srlb_en 

a a [1]: Driver input P data @ force mode 
[2]: Driver input N data @ force mode 
USBDP Lane 1,3 
[0]: Driver input data force sel 
1'b0O: Data force @ driver off state 
1'b1: Data force @ srlb_en 


USBDPPHY TRSV_ REGOGIE 

Address: Operational Base + offset (0x1878) 

| Bit [Attr|ResetValue| CC‘ ecription = 
[31:8 [RO _|Oxo00000__—ifreserved 


In2_ana_tx_reserved 
Reserved port 
USBDP LaneO,2 
[0]: Driver input data force sel 
1'b0O: Data force @ driver off state 
: 1'b1: Data force @ srlb_en 

PD 1 RW GRO [1]: Driver input P data @ force mode 
[2]: Driver input N data @ force mode 
USBDP Lane 1,3 
[0]: Driver input data force sel 
1'b0O: Data force @ driver off state 
1'b1: Data force @ srlb_en 


USBDPPHY_TRSV_REGO226 

Address: Operational Base + offset (0x0898) 

| Bit [Attr|ResetValue| Ci‘ ee@Scritiom 
31:8 [RO [0x000000_—i|reserved 


InO_rx_cdr_mdiv_sel_pll_sp 
CDR IQ (main) divider rate control 
4'b1111: div16 
7:4 |RW [0x7 4'b0111: div8 
4'b0011: div4 
4'bO001: div2 
4'b0000: divi 


InO_rx_cdr_mdiv_sel_pll_ssp 
CDR IQ (main) divider rate control 
4'b1111: div16 

3:0 |RW |0x7 4'b0111: div8 
4'b0011: div4 
4'bO001: div2 
4'b0000: divi 


USBDPPHY TRSV_ REGO626 

Address: Operational Base + offset (0x189C) 

Bit attr] Reset Value|__________Deseription _ 
[31:8 [RO |oxo00000_—i[reserved 
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| Bit |Attr|ResetValue| Ci eescription 


In2_rx_cdr_mdiv_sel_pll_sp 
CDR IQ (main) divider rate control 
4'b1111: div16 
7:4 = |RW [0x7 4'b0111: div8 
4'b0011: div4 
4'bO001: div2 
4'b0000: divi 


In2_rx_cdr_mdiv_sel_pll_ssp 
CDR IQ (main) divider rate control 
4'b1111: div16 

3:0 |RW |0x7 4'b0111: div8 
4'b0011: div4 
4'bO001: div2 
4'b0000: divi 


USBDPPHY CMN REGOO15 
Address: Operational Base + offset (0x0054 


| Bit |Attr|/ResetValue| Ci@Deescription = 
Paeay 0x0000000 


Rw lox0 ana_lIcpll_avc_cnt_wait_num 
Number of reference clock cycle to wait VCO clock during AFC 
ana_lIcpll_avc_en 
ana_Icpll_avc_force_en 
USBDPPHY CMN REGOO38 
Address: Operational Base + offset (OxO0E0) 


| Bit |Attr/ResetValue| Ci eescription 
[31:7 |RO_|0x0000000 


ana_lIcpll_cd_hsclk inv . . 
ff eons polarity inversion 
1'b1i: P/N swap 


Icpll_cd_vreg_en 

> rw loxo Controls Regulator Enable: 
1'b0: Disable regulator (Bypass VDD PMOS switch turns ON) 
1'b1: Regulator Enable (B path disables 
ovrd_Icpll_cd_vreg_Ipf_pass 

Override enable flag for Icpll_cd_vreg_Ipf_bypass 


Icpll_cd_vreg_Ipf_bypass 

Controls Regulator input voltage reference noise reduction Low 
RW {0x0 pass filter (BW <5MHz) 

1'bO: Regulator reference Low pass filter Mode 

1'b1: Bypass Low pass filter (Fast charging) 


USBDPPHY CMN REGOO18 
Address: Operational Base + offset (0x0060) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:6 |RO_|0x0000000 


Icpll_ana_cpi_ctrl_coarse 
PLL integral path charge-pump current control 
3'bOxx: half current (not used) 
5:3. |RW |0x4 3'b100: 1.25uA 
3'b101:1.5625uA 
3'b110: 20833uUA 
3'b111: 3.125uA 


Icpll_ana_cpi_ctrl_fine 
PLL integral path charge-pump current control 
3'bOxx: half current (not used) 
2:0 |RW |0x4 3'b100: 1.25uA 
3'b101:1.5625uA 
3'b110: 20833uA 
3'b111: 3.125uA 


USBDPPHY CMN_ REGOO19 

Address: Operational Base + offset (0Ox0064 

| Bit |Attr[ResetValue|  ———s<s—“‘;S~SCéi scription — 
[31:8 [RO |Ox000000__—ifreserved eC —“‘“‘“(“(“(‘(S#:*S*C*C*C*C*C*C(‘“‘(CSCSC*C*C*C*‘*C 


Icpll_ana_cpp_ctrl_coarse 
PLL proportional path charge-pump current control 
3'bO00: 66.7uUA 
3'b001: 75uA 
3'b010: 85.7uUA 
fess RON | OE 3'b011: 100uA 
3'b100: 120uUA 
3'b101: 150uUA 
3'b110:200uUA 
3'b111:300uUA 
Icpll_ana_cpp_ctrl_fine 
PLL proportional path charge-pump current control 
3'bO00: 66.7uUA 
3'b001: 75uA 
3'b010: 85.7uUA 
230) RWS (Ox 3'b011: 100uA 
3'b100: 120uUA 
3'b101: 150uUA 
3'b110:200uUA 
3'b111:300uUA 


USBDPPHY CMN_ REGOO1IC 
Address: Operational Base + offset (0x0070 

| Bit |Attr[ResetValue|  ——<s ——“i;i‘“;™C*Ci scription 
[31:7 [RO |Ox0000000_ [reserved  — —“(‘“‘:é‘CSO™SCOOOOOOCSC‘(‘(‘$CSdC 


Icpll_ana_lIpf_c_sel_fine 
PLL loop filter capacitor control 
3'b000: OpF 
3'b001: 1pF 
3'b010: 2pF 
RYE | OO 3'b011: 3pF 
3'b100: 4pF 
3'b101: 5pF 
3'b110: 6pF 
3'b111: 7pF 
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| Bit [Attr/ResetValue| CéDeescription 
Icpll_ana_lIpf_r_sel_coarse 
PLL loop filter resistor control 


4'b0000: 2K 


4'b0001: 4K 
4'b0010:6K 


iN 


4'b1111: 32K 


USBDPPHY CMN REGOOSD 

Address: Operational Base + offset (0x0234) 

| Bit [Attr|ResetValue| Ci‘ @Scritiom 
[31:8 [RO _|0xo00000__—ifreserved sd 


Override enable flag for ropll_beacon_lfps_out_en 
ropll_beacon_lfps_out_en 

TX beacon clock enable 

1'bO: Disable 

1'b1: Enable 

ana_ropll_misc_clk_sync_en 

PLL miscellaneous clock synchronization enable 

If enabled, PLL misc clock output is self-synchronized so that 
clock shape is not affected by LFPS/beacon enable timing. 
1'bO: Disable (async) 

1'b1: Enable (sync) 

ana_ropll_misc_clk_sel 

PLL low-frequency clock output source selection 
2'bOO: Reference clock 

2'b0O1: Config clock from SoC 

2'b10: Internal oscillator clock 

2'bi1: Divided PLL clock 
ana_ropll_ref_clk_mon_en 

PLL reference clock monitor enable 

1'bO: Disable 

1'b: Enable 

ovrd_ropll_misc_osc_rstn 

Override enable flag for ropll_misc_osc_rstn 
ropll_misc_osc_rstn 


Self osc reset 


USBDPPHY TRSV REGO2BD 
Address: Operational Base + offset (OxOAF4 


InO_ovrd_rx_rcal_rstn 

Override enable flag for InO_rx_rcal_rstn 
InO_rx_rcal_rstn 

Signal override 


InO_rx_rcal_opt_code 

2'bOO: o_rcal_code = tune_code 

2'b01: o_rcal_code = i_sfr_rcal_code 

2'b10: o_rcal_code = tune_code + i_sfr_rcal_code 
2'b11: o_rcal_code = tune_code - i_sfr_rcal_code 
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USBDPPHY TRSV REGOG6BD 
Address: Operational Base + offset (Ox1AF4 


[ResetValue| Ci ecription 
0x000000 


Rw lox0 In2_ovrd_rx_rcal_rstn 
Override enable flag for InO_rx_rcal_rstn 
In2_rx_rcal_rstn 

aidd oxo (RD override 

W 


2'b10: o_rcal_code = tune_code + i_sfr_rcal_code 
2'b1i1: o_rcal_code = tune_code - i_sfr_rcal_code 


. In2_rx_rterm_ctrl 
Offset to tune_code at opt_code = 2 or 3 


USBDPPHY_ TRSV_ REGO267 
Address: Operational Base + offset (0x099C) 


| Bit [Attr/ResetValue| Ci ecription 
[31:8 [RO _|0x000000__i|reserved 
InO_rx_dfe_vga_rl_ctrl_hbr2 
VGA R output value control 
3'b000: 6000hm 


In2_rx_rcal_opt_code 
2'b00: o_rcal_code = tune_code 
5:4 IR Ox1 2'bO1: o_rcal_code = i_sfr_rcal_code 


3'b111: 750hm 
InO_rx_dfe_vga_rl_ctrl_hbr3 
VGA R output value control 
3'b000: 6000hm 


3'b111: 750hm 
InO_ana_rx_dfe_vga_pbias_ctrl_reserved 
VGA default current control 

2'b00: 1.2mA 

2'b01: 1.6mA 

2'b10: 2.0mMA 

2'b11: 2.4mA 


USBDPPHY_TRSV_REGO667 
Address: Operational Base + offset (0x199C) 
[ResetValue[ ——C—“‘ieScriptiom 


In2_rx_dfe_vga_rl_ctrl_hbr2 

VGA R output value control 
RW |0x0 3'b000: 6000hm 

3'b111: 750hm 


In2_rx_dfe_vga_rl_ctrl_hbr3 

VGA R output value control 
RW |0x2 3'b000: 6000hm 

3'b111: 750hm 
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| Bit |Attr|ResetValue| Ci@eescription 


In2_ana_rx_dfe_vga_pbias_ctrl_reserved 
VGA default current control 
: 2'b00: 1.2mMA 
0 RW One 2'bO1: 1.6mA 
2'b10: 2.0mMA 
2'b11: 2.4mA 


USBDPPHY TRSV_REGO269 
Address: Operational Base + offset (0x09A4) 


Bit |Attr| Reset Value|____________Descelptlon _| 
oe 0x0000000 


oxo [8 code for RX RTERM N node 
InO_ana_rx_rterm_ofsp_ctrl 
Rw lox0 Offset code for RX RTERM P node 
1'bO: No offset added 
1'b1: +1 offset code added 
InO_ana_rx_rterm_path_ctrl 
RX term sw ctrl 
RW {0x0 1'bO: Rtern sw ctrl by"offset_cal_enable" 
1'b1: Ctrl by "offset_cal_enable" && "rterm_en" --> for DP tx 
mode 


USBDPPHY TRSV_ REGO26A 
Address: Operational Base + offset (Ox09A8 


|Attr/ResetValue] —Céiecription 
7_|RO_[0x0000000 


s wlan ana_rx_rterm_incm_vcm_ctrl_reserved 
reserved 

RW /ox0 ovrd_InO_rx_rterm_cm_pulldn_reserved 
Override enable flag for InO_rx_rterm_cm_pulldn_reserved 
reserved 

2 RW |0x0 ovrd_InO_rx_rterm_vcm_en_reserved 

Override enable flag for InO_rx_rterm_vcm_en_reserved 
reserved 
reserved 


USBDPPHY_TRSV_REGO669 

Address: Operational Base + offset (0x19A4 

Bit {Attr| Reset Value|_______Description 
Baw oxo. teste Reem aa 


6 aw x0 oxo ana_rx_rterm_ofsn_ctrl 
Offset code for RX RTERM N node 


In2_ana_rx_rterm_ofsp_ctrl 
Offset code for RX RTERM P node 
1'bO: No offset added 

1'b1: +1 offset code added 


RW |0x0 
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| Bit |Attr|ResetValue| Ci eescription 


In2_ana_rx_rterm_path_ctrl 
RX term sw ctrl 
4 RW |0x0 1'bO: Rtern sw ctrl by"offset_cal_enable" 
1'b1: Ctrl by "offset_cal_enable" && "rterm_en" --> for DP tx 
mode 


USBDPPHY TRSV_ REGOGG6GA 
Address: Operational Base + offset (0x19A8) 


| Bit |Attr/ResetValue| Ci eescription 
aa 0x0000000 


In2_ana_rx_rterm_incm_vcm_ctrl_reserved 
Rw lox0 ovrd_In2_rx_rterm_cm_pulldn_reserved 

Override enable flag for In2_rx_rterm_cm_pulldn_reserved 
In2_rx_rterm_cm_pulldn_reserved 

> Rw |oxo ovrd_In2_rx_rterm_vcm_en_reserved 
Override enable flag for In2_rx_rterm_vcm_en_reserved 
In2_rx_rterm_vcm_en_reserved 

jo rw joxo fh ana_rx_sq_vref_820m_lIpf_bypass_reserved 
reserved 


USBDPPHY_TRSV_REGO26E 
Address: Operational Base + offset (0x09B8) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 |RO_|0x000000 


InO_ana_rx_sqhs_th_ctrl_reserved 
InO_ana_rx_sqhs_filter_en 
oc SQHS loss detector enable 


InO_ana_rx_sqhs_bw__ctrl 
RW fox3 Not used 


ose § $$ 


USBDPPHY TRSV_ REGOGGE 
Address: Operational Base + offset (0x19B8) 


| Bit |Attr/Reset Value| Ci eescription 
[31:8 |RO_|0x000000 


In2_ana_rx_sqhs_th_ctrl_reserved 
In2_ana_rx_sqhs_filter_en 
oe SQHS loss detector enable 


oe ana_rx_sqhs_bw_-ctrl 


prs he ana_rx_sqhs_vref_supply_sel 

Selection of supply voltage of reference voltage for threshold 
RW {0x0 calibration of HS SQ 

1'bO: VREG 

1'bi: VDD 


USBDPPHY_ TRSV_REGO279 
Address: Operational Base + offset (Ox09E4) 
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| Bit |Attr|ResetValue| SS Ci@eescription 
31:7 _|RO_|0x0000000 


6:0 rw joxo2 ———*|R0 rx_sslms_ci1_init_reserved 
reserved 


USBDPPHY TRSV_ REGO679 
Address: Operational Base + offset (OxO09E8 


| Bit |Attr|ResetValue|  —s—s/s——S—C‘iecription = 
31:7 |RO_|0x0000000 


6:0 rw joxo2 ——|IM2 rx_ssims_c1_init_reserved 
reserved 


USBDPPHY TRSV_REGO28D 
Address: Operational Base + offset (0x0A34) 


| Bit |Attr/Reset Value| Ci eescription 
31:5 |RO_|0x0000000 


InO_rx_sslms_rstn 
RX DFE force Reset 
* RE OX 1'bO: Reset 
1'b1: Use lane reset 
3 Rw loxo InO_ovrd_rx_sslms_adap_en_reserved 
Override enable flag for InO_rx_ssims_adap_en_reserved 
2 rw joxo ‘fn rx_sslms_adap_en_reserved 
reserved 
InO_ovrd_rx_sslims_adap_hold_reserved 
1 RW {0x0 Override enable flag for override enable flag for 
InO_rx_sslms_adap_hold_reserved 
jo rw joxo SS ]RO rx_sslms_adap_hold_reserved 
reserved 


USBDPPHY TRSV_REGO68D 
Address: Operational Base + offset (0x1A34) 


| Bit |Attr|/Reset Value| Ci eescription 
31:5 |RO_|0x0000000 


In2_rx_sslms_rstn 

RX DFE force Reset 
RN Ox 1'bO: Reset 

1'b1: Use lane reset 


Rw loxo In2_ovrd_rx_sslims_adap_en_reserved 
Override enable flag for In2_rx_sslms_adap_en_reserved 


few lo rx_ssims eee en_reserved 
eee 
In2_ovrd_rx_sslms_adap_hold_reserved 

1 RW {0x0 Override enable flag for override enable flag for 
In2_rx_sslms_adap_hold_reserved 
In2_rx_sslms_adap_hold_reserved 

0x0 

reserved 


USBDPPHY TRSV_ REGO2A6 
Address: Operational Base + offset (Ox0A98) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_ |0x000000 
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| Bit |Attr|ResetValue| Ci@eescription 


InO_rx_cdr_fbb_fine_ctrl_sp 

RX CDR FBB code in PLL Low-BW of CK and Data mode 
7:4 |RW |0x4 4'b0000: Min FBB code 

4'b1111: Max FBB code 


InO_rx_cdr_fbb_pll_bw_diff_sp 

RX CDR FBB offset from FBB-calibrated code in PLL mode 
4'bO000: No offset 

4'b0001: +1 

4'b0010: +2 


iN 


4'b1111: Max FBB code 


USBDPPHY TRSV_ REGOGAG 
Address: Operational Base + offset (0x1A98) 


| Bit [Attr|ResetValue| ss ———“‘;‘“C;C™C~tiS escrito Cd 
[31:8 [RO _|0x000000__i|reserved  ———“‘“(“‘“(‘(‘(SSC‘(C*dr 
In2_rx_cdr_fbb_fine_ctrl_sp 
RX CDR FBB code in PLL Low-BW of CK and Data mode 
4'b00O00: Min FBB code 
4'b1111: Max FBB code 
In2_rx_cdr_fbb_pll_bw_diff_sp 
RX CDR FBB offset from FBB-calibrated code in PLL mode 
4'b0000: No offset 
4'bO0O01: +1 
4'b0010: +2 


N~N 


4'b1111: Max FBB code 


USBDPPHY TRSV_REGO30C 

Address: Operational Base + offset (Ox0C30 

| Bit |Attr[ResetValue|  ———<s———“‘;S~SCéi scription 
[31:5 [RO |0x0000000_ [reserved —  —“‘“‘“(“(‘(‘(‘(;(‘;:;S:*S™™CCOC~C*dz 


. InO_rx_sslms_hf_init_rate_ssp 
USBDPPHY_TRSV_REGO312 
Address: Operational Base + offset (Ox0C48) 


| Bit |Attr|/ResetValue| Ci eescription 
31:5 |RO_|0x0000000 


y InO_rx_sslms_mf_init_rate_ssp 
USBDPPHY TRSV_ REGO7OC 
Address: Operational Base + offset (0x1C3C) 


Reset Value 


In2_rx_sslms_hf_init_rate_ssp 
RX DFE SSLMS init value 


USBDPPHY_ TRSV_REGO712 
Address: Operational Base + offset (0x1C48 

[Attr/Reset Value|—“‘S™C#@D @Scription — 
[31:5 [RO |0x0000000_ [reserved — —“‘“(‘(‘“‘(“(‘(S;S*S™™COC*C*C*C*C*C*C*dC 
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| Bit [Attr/ResetValue| —Cieescription 
: In2_rx_sslms_mf_init_rate_ssp 

ae RX DFE SSLMS init value 

USBDPPHY_TRSV_REGOG6BC 

Address: Operational Base + offset (Ox1AFO) 


[ResetValue| Cieescription 
0x000000 


In2_rxd_polarity 
On normal path, Rx data polarity inversion 


In2_rx_sigval_lIpf_bypass 
Low pass filter for removing sigval falling glitchs. 
1'bO: Filter enable 


1'b1: Filter bypass 


14.5 Application Notes 

14.5.1 Signal Controlled by GRF and CRU 

There are two USBDP PHY (USBDPPHY 0 and USBDPPHY 1) in system. The signals need to 
be controlled by CRU or GRF are list below: 

USBDPPHY 0: 

i_rx_lfps_en: USB3PHYO_GRF_CON1[14] 

i_init_rstn: CRU_SOFTRST_CONO2[8] 

i_apb_presetn: CRU_SOFTRST_CON72[2] 

i_pcs_apb_presetn: CRU_SOFTRST_CONO2[11] 

i_cmn_rstn: CRU_SOFTRST_CONO2[9] 

i_lane_rstn: CRU_SOFTRST_CONO2[10] 

USBDPPHY 1: 

i_rx_lfps_en: USB3PHY1_GRF_CON1[14] 

i_init_rstn: CRU_SOFTRST_CONO2[15] 

i_apb_presetn: CRU_SOFTRST_CON72[4] 

i_pcs_apb_presetn: CRU_SOFTRST_CONO3[2] 

i_cmn_rstn: CRU_SOFTRST_CONO3[0] 

i_lane_rstn: CRU_SOFTRST_CONO3[1] 

14.5.2 Power Sequence Guide 

14.5.2.1 Power-Up Sequence 

Sequential power-up of 1.8V and 0.85V must be provided to USBDP Combo PHY for proper 
SerDes operation. Supply voltage of 0.85V must be ramped up first, and supply voltage of 
1.8V must be started ramping up after 0.85V supply is completely settled down. Signals 
i_init_rstn and i_apb_presetn must be asserted after power is fully turned on. Following the 
release of i_init_rstn, you can access some registers through APB if need and the primary 
inputs i_cmn_rstn should be set low until the APB programming is finished from initial. After 
the APB is programmed, the i_cmn_rstn should be released. The signal i_cmn_rstn=0 will 
cause the PMA's COMMON to turn on. And, the primary input i_lane_rstn will be controlled 
by Link sub-controller and will be reset in abnormal situation like link-down. 

PLL locks within 60us after i_cmn_rstn is asserted and o_pll_lock_done goes to high when 
the PLL achieves lock. Fig.1-2 illustrates the timing restrictions for RESET signals and the 
typical timing information for the related output signals. 
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Note thot 1.8V must start 
ramping up after 0.8V is 
completely settled down. 


1.8V supply a 
0.85V supply A 
i_init_rstn a 


i_apb_presetn | 


i_apb_pwdata Ye t™ 


Write internal Reg. 


i_emn_rstn through APB 
o_pll_lock_done 


Fig. 14-2 USBDP PHY Power Up Sequence 
14.5.2.2 Power-Down Sequence 
During power-down (Turning-off supply voltage), supply voltage of 0.85V must start 
ramping down after supply voltage of 1.8V is completely discharge. 
Note that 0.85V must start 
ramping down after 1.8V is 
completely discharged. 


1.8V supply \ 
0.85V supply \ 


Fig. 14-3 USBDP PHY Power Down Sequence 
14.5.3 PHY Initialization Guide 
14.5.3.1 USBDP APB Reset Sequence 
The USBDP PHY has USB part and DP part. And both parts share the APB Reset. The APB 
Reset sequence is needed to initialize the USBDP PHY. 
Please de-assert USBDP PHY APB Reset when the USBDP PHY is needed to re-initialize like 
POR (Power-On-Reset, Alt-mode configuration changing). 
Please do not de-assert i_apb_presetn when only USB part or DP part initialized. 
14.5.3.2 USB LANEO/1, DP LANE2/3 Setting Sequence 
When USBDP PHY works, some initial setting should be applicated. The following shows the 
initialization sequence. 


i_usbdp_low_pwrn 


i_apb_presetn 


me >1 apb cycle 
apb setting 0x3 8c 0x38c & apb check 


i_init_rstn iad / 
200 ns—> 


i_lane_rstn | | | 


i_cmn_rstn 


Fig. 14-4 USBDP PHY Power Down Sequence 
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Table 14-2 PHY Initialization Sequence 


Port / SFR Address Write value Read value 
USB RXO DP TXO TX1 DP 
TX1 USB RX2 TX3 | TX0O/TX1/TX2/TX3 
DP TX2 TX3 
rext 1 1 1 
i_usbdp_low_pwrn 0) 0) 0 
i_apb_presetn 0 0 0 
WAIT 1 APB_CLK 
i_usbdp_low_pwrn 1 1 1 
i_apb_presetn 1 1 it 
i_Icpll_ref_clk_sel 0 0 0 
i_ropll_ref_clk_Sel 0 0 0 
i_init_rstn 0) 0) 0 
i_lane_rstn 0 0 0 
i_cmn_rstn 0) 0) 0 
24M reference clk: | 24M reference clk: 
0x0090 0x68 
0x0094 0x68 
0x0128 0x24 
O0x012c 0x44 
0x0130 Ox3f 
0x0134 0x44 
0x015c Oxa9 
0x0160 Ox71 
0x0164 Ox71 
0x0168 Oxa9 
0x0174 Oxa9 
0x0178 Ox71 
0x017c 0x71 
0x0180 Oxa9 
0x018c 0x41 
0x0190 0x00 
0x0194 0x05 
OxO1ac Ox2a 
0x01b0 Ox17 
0x01b4 0x17 
0x01b8 Ox2a 
0x01c8 0x04 
OxO1cc 0x08 
0x01d0 0x08 
Ox01id4 0x04 
0x01d8 0x20 
OxO1dc 0x01 
0x01e0 0x09 
Ox01ie4 0x03 
0x01if0O 0x29 
0x01f4 0x02 
0x01if8 0x02 
OxO0ifc 0x29 
0x0208 Ox2a 
0x020c 0x17 
0x0210 Ox17 
0x0214 Ox2a 
0x0224 0x20 
Ox03f0 Ox0Od 
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Port / SFR Address Write value Read value 
USB RXO DP TXO TX1 DP 
TX1 USB RX2 TX3 | TX0O/TX1/TX2/TX3 
DP TX2 TX3 
0x03f4 0x09 
Ox03f8 0x09 
Ox03fc Ox0Od 
0x0404 Ox0e 
0x0408 0x14 
0x040c 0x14 
0x0410 Ox3b 
Ox0a3c Oxd0 
0x0a44 OxdO 
0x0a48 Ox01 
Ox0a4c Ox0Od 
0x0a54 OxeO 
OxO0a5c OxeO 
0x0a64 Oxa8 
Oxla3c OxdO 
0x1a44 OxdO 
0x1a48 0x01 
Oxla4c Ox0Od 
0x1a54 OxeO 
Oxita5c OxeO 
0x1a64 Oxa8 
0x0E38 0x05 
26M reference clk: | 26M reference clk: 
0x0830 0x07 
0x085c 0x80 
0x1030 0x07 
0x105c 0x80 
0x1830 0x07 
0x185c 0x80 
0x2030 0x07 
0x205c 0x80 
0x0228 0x38 
0x0104 0x44 
0x0248 0x44 
0x038C 0x02 
0x0878 0x04 
0x1878 0x04 
0x0898 0x77 
0x1898 0x77 
0x0054 Ox01 
0x00e0 0x38 
0x0060 0x24 
0x0064 0x77 
0x0070 0x76 
0x0234 OxE8 
OxOAF4 0x15 
Ox1AF4 0x15 
0x081C OxE5 
0x181C OxE5 
0x099C 0x48 
0x199C 0x48 
0x09A4 0x07 
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USB used) 


Port / SFR Address Write value Read value 
USB RXO DP TXO TX1 DP 
TX1 USB RX2 TX3 | TX0O/TX1/TX2/TX3 
DP TX2 TX3 

Ox09A8 0x22 

0x19A4 0x07 

0x19A8 0x22 

Ox09B8 Ox3E 

0x19B8 Ox3E 

Ox09E4 0x02 

0x19E4 0x02 

Ox0A34 Ox1E 

0x1A34 Ox1E 

Ox0A98 Ox2F 

0x1A98 Ox2F 

0x0c30 OxOE 

Ox0C48 0x06 

0x1C30 OxOE 

0x1C48 0x06 

0x028C 0x18 

OxOAFO 0x00 

Ox1AFO 0x00 

0x0E38 0x05 

0x028C 0x14 // RBR | 0x10 // RBR_ | 0xi0 // RBR 
0x34 // HBR | 0x30 // HBR_ | 0x30 // HBR 
0x54 // 0x50 // 0x50 // HBR2 
HBR2 HBR2 0x70 // HBR3 
0x74 // 0x70 // 
HBR3 HBR3 

0x0854 (RBR, HBR) 0x04 0x06 0x06 

0x1054 (RBR, HBR) 0x04 0x06 0x06 

0x1854 (RBR, HBR) 0x06 0x04 0x06 

0x2054 (RBR, HBR) 0x06 0x04 0x06 

0x0854 (HBR2, 0x04 0x04 0x04 

HBR3) 0x04 0x04 0x04 

0x1054 (HBR2, 

HBR3) 

0x1854 (HBR2, 0x04 0x04 0x04 

HBR3) 0x04 0x04 0x04 

0x2054 (HBR2, 

HBR3) 

i_init_rstn (when USB | 1 1 0 

used) 

0x038C (when DP Ox0A Ox0A Ox0A 

used) 

WAIT 200ns 

i_lane_rstn (when 1 1 0 

USB used) 

i_cmn_rstn (when 1 1 0 

USB used) 

0x038C (when DP OxOE OxOE OxOE 

used) 

0x0350 (Check when SKIP Ob_11XX_XXXX 


0x0354 (Check when 
DP used) 


Ob_XXXX_XX11 
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Port / SFR Address Write value Read value 
USB RXO DP TXO TX1 DP 
TX1 USB RX2 TX3 | TX0O/TX1/TX2/TX3 
DP TX2 TX3 
Ox0B84 (Check when SKIP SKIP Ob_XXXX_XXX1 
USB used) 
0x1B84 (Check when | SKIP SKIP Ob_XXXX_XXX1 
USB used) 


14.5.4 SFR Setting for Transmitter 

14.5.4.1 Amplitude 

Tx amplitude is defined as a differential swing of low-frequency (DC) signal, which is less 
dependent on off-chip environment, at In[N]_txdp, In[N]_txdn, In[N]_trxdp and In[N]_trxdn 
as shown in Fig.1-4. Tx driver amplitude is controlled by two tuning parameters; voltage- 
mode and current-mode driver amplitude control, respectively. 


In[N]_txdp/n 
In[N]_trxdp/n Single-ended DC amplitude level 
(Controlled by ana_tx_drv_idrv_iup_ctrl 


and ov_i_ana_tx_drv_lIvi_ctrl) 


(after AC coupling) 


Fig. 14-5 TX DC Amplitude Control 

The amplitude of voltage-mode driver can be controlled by either PCS or PMA SFR setting. 
As shown in Table1-3, SFR fields for control consist of override enable and input bits. When 
override enable is set to high, all following input bits for override are directly applied to Tx 
voltage mode driver circuit. Due to its own characteristic of voltage-mode driver, the 
maximum single-ended amplitude of the driver cannot exceed the supply voltage level, VDD 
(Assuming well-matched Tx impedance). Note that the register field for voltage-mode driver 
swing control is separated into four rate-specific registers and one matched register value is 
automatically applied according to the data rate under operation. A current-mode driver is 
implemented to achieve higher voltage swing beyond the limit of voltage-mode drive. In 
order to activate the current-mode driver, In_tx_drv_idrv_en must be set to high and 
ana_tx_drv_idrv_iup_ctrl must be set When the current-mode driver is enabled, extra higher 
swing can be achieved over VDD. 

Table 14-3 Amplitude Control of Voltage-Mode Driver 


Name Address Code Description 
Override enable for TX Amplitude 0x0810 Ox1 Override enable 
Contorl 0x1010 for 

0x1810 tx_drv_idrv_en 

0x2010 

Bit[5] 
TX Differential Output 0x0810 Oxa 1200mV (Max) 
(TXDP/TXDN) 0x1010 
Amplitude Control 0x1i810 0x0 400 mV 
In0/1/2/3_tx_drv_lvl_ctrl 0x2010 

Bit[4:0] 
TX Differential Output 0x0818 0x10 Disable current 
(TXDP/TXDN) 0x1018 driver 
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Name Address Code Description 
Amplitude Control 0x1818 Oxi enable current 
In0/1/2/3_tx_drv_idrv_en 0x2018 driver 

Bit[O] 
TX Differential Output 0x081C 0x0 1200mvV ( Max ) 
(TXDP/TXDN) 0x101C 
Amplitude Control 0x1i81iC 0x7 850mvV ( Min ) 
InO/1/2/3_ana_tx_drv_idrv_iup_ctrl | Ox201C 

Bit[7:5] 


14.5.4.2 Equalization 

USBDP Combo PHY has 3 tap FIR filter in Tx. De-emphasis function is implemented to 
reduce the swing of driver when there is no transition (bit change) between current and 
previous data bit as shown in Fig.1-5. 


In[N]_txdp/n 


Fig. 14-6 TX De-emphasis Level Control 
Table 14-4 SFR Setting for De-emphasis Level Control 


Name Address Code Description 
TX De-Emphasis Level Control | 0x0814 00000 -0.5 dB 
In0/1/2/3_tx_drv_post_lvl_ctrl | 0x1014 00100 - 1.5 dB. 
0x1814 
0x2014 0100 -2.8 dB. 
Bit[4:0] 
01000 - 4.2 dB. 


Preshoot function is implemented to reduce the swing of driver when there is no transition 
(bit change) between current and next data bit as shown in Fig.1-6 


In[N]_txdp/n 


7 Preshoot level 
(Controlled by ov_i_ana_tx_drv_pre_lvl) 


Fig. 14-7 TX Preshoot Level Control 
Table 14-5 SFR Setting for Preshoot Level Control 


Name Address Code Description 
TX Pre-shoot Level Control 0x0818 0000 0 dB 
In0/1/2/3_tx_drv_pre_lvi_ctrl | 0x1018 Recommend to use over 5 
0x1818 Gbps speed 
0x2018 0110 - 1.6 cB. 
Bit[5:2] Recommend to use over 10 
Gbps speed. 
1001 - 6.9 cB. 
Not recommend to use 
because main amplitude 
level is also aggressively 
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Name Address Code 


Description 


reduced. 


14.5.4.3 Slew Rate 


Slew rate of Tx waveform is able to be controlled by SFR shown in Table 1-6. In order to 
enable slew-rate control, ana_tx_drv_accdrv_en bit must be set to high. Polarity of slew-rate 


control is controlled by ana_tx_drv_accdrv_pol_sel_* for each data rate. Tx driver has faster 
slew rate when this bit is set to high, while slower rate when set to low. Amount of slew rate 
control is determined by ana_tx_drv_accdrv_ctrl_* for each data rate. Higher value makes 
Tx driver to have faster slope when ana_tx_drv_accdrv_pol_sel_* is set to high, while 
higher value makes Tx driver to have slower slope when ana_tx_drv_accdrv_pol_sel_* is set 


to low. 
ana_tx_drv_accdrv_pol_sel=1, _ ana_tx_drv_accdrv_pol_sel=0, 
Larger ana_tx_drv_accdrv_ctrl_* — Larger ana_tx_drv_accdrv_ctrl_* 
In[N]_txdp/n 0 é- oannnnnnnnnnnnnnne- 
Fig. 14-8 TX Slew-Rate Control 
Table 14-6 SFR Setting for Slew Rate Level Control 
Name Address Code Description 
accdrv_en 0x081C 0x0 TX AC-coupled 
In0/1/2/3_ana_tx_drv_accdrv_en 0x101C driver enable for 
0x1i8iC slew rate control 
0x201C Disable 
Bit[1] Oxi TX AC-coupled 
driver enable for 
slew rate control 
Enable 
accdrv_pol_sel 0x081C Oxi Faster slew rate 
In0/1/2/3_ana_tx_drv_accdrv_pol_sel 0x1i01C 
0x181C 0x0 Slower slew rate 
0x201C 
Bit[0] 
drv_accdrv_ctrl 0x0820 Ox7 TX AC-coupled 
In0/1/2/3_ana_tx_ drv_accdrv_ctrl 0x1020 driver Max 
0x1820 Strength 
0x2020 0x0 TX AC-coupled 
Bit[5:3] driver Min Strength 
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Chapter 15 SATA Host 


15.1 Overview 

SATA Host implements the Serial Advanced Technology Attachment (SATA) storage interface 
for physical storage devices. 

SATA Host supports the following features: 

@ Include 3 ports, and each port can connect up to 5 devices using PM switching 
SATA 1.5Gb/s, SATA 3.0Gb/s, SATA 6.0Gb/s speeds 

eSATA 

Compliant with Serial ATA 3.3 specifications 

Compliant with AHCI Revision 1.3.1 

OOB signaling detection and generation 

Digital support of Mechanical presence switch and cold presence detect 
Activity LED support 

Digital support of device hot-plugging 

Output port to indicate speed that is negotiated after COMRESET for power optimization 
Memory Data Protection (ECC) and Error Correction (ECC) 

Memory Data Protection Diagnostic Error Injection 

SATA 1.5Gb/s, SATA 3.0Gb/s, and SATA 6.0Gb/s speed negotiation 
Asynchronous signal recovery, including retry polling 

Power management features including automatic partial-to-slumber transition 
BIST loopback modes 

Hardware-assisted Native Command Queuing for up to 32 entries 

Port Multiplier with FIS-based switching 

Disabling RX and TX Data clocks during power down modes 

Any sector sizes 

AXI interface used for configuration only support single 

AXI interface used to fetch data from memory 


15.2 Block Diagram 


RX Clock [a Application Clock 
Bus Interface 
os Unit iM 
RX FIFO I/F aster 
aie Porto | —= >) I/F 
Transport AX| Master —<——>>- 
layer REG 
\/F 
Link kG Port Register 
layer 
SATA PIPE Interface 
Slave 
Keep-alive Clock nae \/F 
VE AX| Slave << ——>>- 
Generic 
ae —<—<— ee 
egisters 


Fig. 15-1 SATA host Architecture 
15.3 Function Description 
15.3.1 Bus Interface Unit (BIU) 
The Bus Interface Unit provides two interfaces: 
AXI Master - This interface enables the SATA AHCI DMA engine to read and write to an AXI 
slave connected to AXI BIU. 
AXI Slave - This interface enables an AXI master to read and write through the AXI BIU to 
the SATA AHCI registers. 


15.3.2 Generic Registers (GCSR) 
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This module implements all global registers and provides the following functions: 
@ Generic configuration and control 

@ Global interrupt support 

@ BIST operation 


15.3.3 Port Registers (PCSR) 

The port registers module implements all Port-specific registers: 
@ Command list and FIS Based address 

Interrupt status/ enable 

Port command / status 

Task file data/signature /serial ATA 

DMA status/control 


15.3.4 Port DMA(PDMA) 

This module performs the following functions: 

@ Monitors commands posted by system software using the CI register 

@ Control data transfer between the Transport layer FIFOs and system memory using 
Physical Region Descriptor Table (PRDT) 

@ Transfers non-Data FISes received from the device to system memory using Received 
FIS Structure 

Most of the communication between the PDMA and software is done using two system 

memory descriptors that are constructed by software prior to initiating the transfer: FIS 

descriptor, which contains FISes received from that device; and the command list, which 

contains a list of 1 to 32 commands available for Port to execute and the pointers for data 

transfers. Some additional communication is done by registers located in the GCSR and 

PCSR modules. 

System memory structures are described in the SATA AHCI specification and are not 

repeated in this document. 

The PDMA module operates in the application clock(aclk) domain. 


15.3.5 Port Transport layer 

The transport layer block provides FIS reception and transmission functions of the SATA 
transport layer. It operates in two clock domains: transmit and application. During reception, 
the transport layer receives a new FIS from the link layer through the RX FIFO, decodes the 
FIS type, and instructs the PDMA to route the FIS payload data to the appropriate location in 
system memory. During transmission, the transport layer instructs the PDMA to construct 
the appropriate FIS, and then passes it to the link layer through the TX FIFO. The transport 
layer block receives all the PHY/Link errors from the link layer, detects transport errors and 
passes them to the PCSR for setting the corresponding error bits. 

The transport layer processes one FIS at time on the transmit side, meaning only one FIS is 
allowed in the TX FIFO at a time. On the receive side, RX FIFO can potentially contain more 
than one FIS at a time. For example, when the device transmits several DMA data FISes 
back-to-back with minimal delay, the RX FIFO still has the previous Data FIS while the next 
FIS is being received. The transport layer also contains a small internal eight-DWORD RX 
FIFO1 that is used for non-data FISes and FIS “End Status.” 


15.3.6 Port Link layer 

This module optional OOB signaling, system initialization, speed negotiation, frame 
negotiation and arbitration, envelope framing/de-framing, CRC calculating, insertion and 
checking, flow control, frame acknowledgement and status reporting, data scrambling/de- 
scrambling for EMI reduction, repeat primitive data transmission and reception handling, 
ALIGN primitive detection, dropping and data alignment and power management. 


15.4 Register Description 


15.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
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follows. 


15.4.2 Registers Summary 


Reset ye 
same | ott [Sos] Genes | _Peecrintion 
This register indicates basic 
SATA_CAP 0x0000 W_ |0x6737FF80 |capabilities of the SATA Host to 
the software. 
This register controls various 
oncEe pO00t w_ |ox0000000 global actions of the SATA Host. 


This register indicates which of 
the ports within the SATA Host 
SATA_IS Ox000s ws ~ /OxGooooe0e have an interrupt pending and 
uire service 
This register indicates which ports 
are exposed by the SATA Host and 
SATA PI oxen i perce ec are available for the software to 
use. It is loaded by the BIOS. 
This register indicates the major 
and minor version of the AHCI 
SATA _VS 0x0010 W_ |0x00010300 |specification that the SATA Host 
implementation supports. The 
SATA Host supports version 1.3.0 
This register is used to configure 
the command completion 
SATA _CCC CTL Ox00ks WS WOBOOTOTOG coalescing (CCC) feature for the 
SATA Host. 


This register specifies the ports 

that are coalesced as part of the 
SATA CCC PORTS 0x0018 W_ |0x00000000 command completion coalescing 

(CCC) feature. 

This register indicates capabilities 
SATA _CAP2 Ones w_ oxoo000000 of the SATA Host to the software. 


SATA_BISTAFR Ox00A0 W_ |0x00000000 |definition and data pattern fields 
of the received BIST Activate FIS. 
This register is used in BIST 
initiator modes and for general 

SATA BISTCR Ox00A4 W |0x00000000 |PHY/Link control. It is loaded by 
the host software prior to sending 
BIST Activate FIS to the device. 
This register contains the received 
BIST FIS count in the loopback 

SATA_BISTFCTR 0x00A8 W_ |0x00000000 |jinitiator Far-end Retimed, Far-end 
Analog and Near-end Analog 
modes. 


This register contains errors 
detected in the received BIST FIS 
in the loopback initiator Far-end 

SATA BISTSR Ox00AC W  |OxOOFFFFFF |Retimed, Far-end Analog and 
Near-end Analog modes. It is 
updated each time a new BIST 
FIS is received. 
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mame onet [see] Gane [eer 
Value P 


This register contains the number 
of DWORD errors detected in the 
received BIST frame in the 
loopback initiator Far-end 

SATA BISTDECR DADOES ue HORE Reo Retimed, Far-end Analog and 
Near-end Analog modes. It is 
updated each time a new BIST 
frame is received. 


This is read-only per-port FBS 
nal 0x00B4 1 |oxcooeeee RAM Data Ecc/Parity error location 
= address) and syndrome register. 


This per-port register controls the 
ECC/Parity error injection 
functionality. Single-bit and 
double-bit pseudo-random errors 
can be injected in each of the 

SATA _MEMEDADDRERRIN three memory interfaces (RX FIFO 

j 0x00B8 W_ |0x00000000 RAM, TX ea RAM, FBS aa: 
The register allows for just one 
memory element to be injected 
with an error or for continuous 
error injection in each memory 
element. 


This register controls the Link 
layer OOB detection counters. The 
default values, MIN_-COMWAKE, 
MAX_COMWAKE, MIN_COMINIT 
SATA _OOBR Ox00BC W |0x00000000 Jand MAX_COMINIT are calculated 
based on the RXOOB_CLK_FREQ 
parameter and loaded on power- 
up or asynchronous SATA Host 
reset. 
When the TX FIFO RAM Data 
parity error syndrome width 
excess the range of the register 
MEMEDTXFERRDATA.mem_txf_err 
PATA MEMEDTAFERRDAT Joxooco |W |0x00000000 | _synd, extra bits are logged in 
— this register. If the upper 
syndrome bits are not enough for 
filling all the bits of this register, 
redundancy bits filled with 0. 


This register is used to generate a 
1-ms tick for the command 
SATA _TIMERIMS OxO0EO W |0x00000000 |completion coalescing (CCC) or 
DevSleep logic, based on the 
AMBA bus clock frequency. 
This register is used to control the 
various options associated with 
SATA _MEMDPCR Ox00E4 W_ |0x00000000 |the Data protection (ECC/Parity) 
and Address protection (Parity) 
functionality. 
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[none Tonner uel Sete [osernuen 
This register is used to put the 
SATA Host slave interface into a 

pale Eis OnO0Ft Oo eon test mode and to select a Port for 
BIST operation. 
This 32-bit read-only register 
contains hard-coded hexadecimal 

SATA_VERSION OxO0F8 W |0x00000000 SATA Host component version 
value. 

mouse fre fo om aa 
coded hexadecimal SATA Host 

SATA _IDR OxOOFC 0x00000000 Jidentification value, as determined 
by the configuration parameter 
External User Core ID Port. 


(0x00000000 [ror Command List Base Address 


a POFB 0x0108 feel oer) 0x00000000 |Port FIS Base Address Register 
SATA_POIS 0x0110 [W_ |0x00000000 |Port Interrupt Status Register. 
SATA_POIE 0x0114 0x00000000 [Port Interrupt Enable Register. 


Port Command Register. This 
SATA POCMD 0x0118 1 foxoooooe register contains bits controlling 
various Port functions. 


Port Task File Data Register. This 
register contains Error and Status 
registers updated every time a 

SATA _POTFD 0x0120 0x00000000 new Register FIS, PIO Setup FIS, 
or Set Device Bits FIS is received 
from the device. 


SATA_POSIG 0x0124 |W [0x00000000 |Port Signature Register 


Port Serial ATA Status (SStatus) 
Register. This 32-bit register 
conveys the current state of the 
interface and host. The Port 
updates it continuously and 
asynchronously. When the Port 
SATA _POSSTS 0x0128 W_ |0x00000000 transmits a COMRESET to the 
device, this register is updated to 
its reset values (such as, Global 
reset, Port reset, or device 
disconnect (‘PHY Ready' 
Port Serial ATA Control Register. 
This 32-bit read-write register is 
used by the software to control 
SATA interface capabilities. Writes 
SATA POSCTL 0x012C 0x00000000 |to this register result in an action 
being taken by the Port PHY 
interface. Reads from the register 
return the last value written to it. 
Reset on Global reset. 


Port Serial ATA Error Register. This 
32-bit register represents all the 

SATA POSERR 0x0130 0x00000000 |detected interface errors 
accumulated since the last time it 
was Cleared. 
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mame [omer [sce] Gane | __ escrito 
Value P 


SATA_POSACT 0x0134 |W [0x00000000 |Port Serial ATA Active Register 
SATA_POCI 0x0138 [|W |0x00000000 |Port Command Issue Register 


Port Serial ATA Notification 
Register. This register is used to 
determine when asynchronous 

SATA POSNTF 0x013C 0x00000000 |notification events have occurred 
for directly connected devices and 
devices connected to a Port 
Multiplier. 


Port FIS-Based Switching Control 
SATA_POFBS oxdi4o lw loxooocdoog |Reglster- This realster Is used to 

control and obtain status for Port 

Multiplier FIS-based switching. 


Port DMA Control Register. This 
register contains bits for 
controlling the Port DMA engine. 
The software can change the 
SATA PODMACR ee wy, ecopegedee fields of this register only when 
POCMD.ST=0. This register is 
reset to its default value on 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 
15.4.3 Detail Registers Description 
SATA_CAP 
Address: Operational Base + offset (0x0000) 
| Bit_[Attr| Reset Value | : 
s64a 
Supports 64-bit addressable data structures by utilizing POFBU 
and POCLBU registers. 


sncq 

fee ezzmmonmnsonintinn ate 
FIS natively. 

29 Ox1 Supports POSNTF (SNotification) register and its associated 
functionality. 


smps 
0x0 This bit is set by the system firmware/BIOS when platform 
supports mechanical presence for hot plug operation. 
SSS 
This bit is set by the system firmware/BIOS to indicate platform 


support for staggered devices’ spin-up. SATA Host supports this 
feature through the POCMD.SUD bit functionality. 


Supports auto-generating Link Layer requests to the PARTIAL or 
SLUMBER power management states when there are no 
commands to 


i Cm aeieaedinaia | 
Supports activity indication using signal PO_act_led. 
sclo 
24 fro fon Supports the POCMA.CLO bit functionality for Port Multiplier 
devices' enumeration. 
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| Bit [Attr|ResetValue| ss ———Ci‘“‘;C:CéiS scription = 
iss 
0x3 Supports SATA 1.5Gb/s, SATA 3Gb/s, SATA 6Gb/s interface 
speeds. 


hope 
‘a This feature is not supported. 
sam 
28 ro fox —__Sppusact ode ané dss not suppor snr atte 
based register interface. 


spm 

17 fro fon Supports command-based switching Port Multiplier on any of its 
ports. 
fbss 

16 [ro fot FIS-Based Switching supported. 


pmd 

fobs erm aion imme mracney 
protocol. 
SSC 

tele ezacrazremnenesremee 
management state. 


psc 
Oxi Supports transitions to the interface PARTIAL power management 
state. 
loxir ‘fas 
2 fo bor ont Supports 32 command slots per Port. 


CCCs 
Cae Completion Coalescing Supported 
ems 
SATA Host does not support enclosure management. 


The options for this field are: 

1'hO: Indicates that the SATA Host has no ports that have a 
signal only connector externally accessible; 

1'h1: Indicates that the SATA Host has one or more ports that 
has a signal only connector (power is not part of that connector) 
that is externally accessible. When this bit is set to 1, the 
software can refer to the POCMD.ESP bit to determine whether a 
specific Port has its signal connector externally accessible. 


: np 
4:0 ro foxoo | Indicating the numbers of ports supported by the SATA Host. 


SATA_GHC 

Address: Operational Base + offset (0x0004) 

"5 Reset Value 
oa fh 

a4 po fon This bit is always set since SATA Host supports only AHCI mode 
as indicated by the CAP.SAM=1. 


30:2 |RO |0x00000000 |reserved 


reserved 
ie 
This global bit enables interrupts from the SATA Host. When 

RW |0x0 cleared, all interrupt sources from all the ports are disabled. 
When set, interrupts are enabled and ant SATA Host interrupt 
event caused interrupt assertion. 
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bit. |Attr! Reset Value/_______Deseription 


wie set by the software, this bit causes an internal Global reset 
of the SATA Host. All state machines that relate to data transfers 
WO |0x0 and queuing return to and idle state, and all the ports are re- 
initialized by sending COMRESET when staggered spin-up is not 
supported. When staggered spin-up is supported, then the 
software must spin-up each port after this reset has complete. 


SATA_IS 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| ————C‘i scription 
[31:2 [RO_|Oxo0000000 [reserved 


ips 
When set, this bit indicates that the corresponding Ports or 
Command Completion Coalescing logic has an interrupt pending. 

1:0 IRW loxo The software can use this information to determine which ports 

, require service after an interrupt. The bits of this field are set by 

the ports that have interrupt events pending in the POIS bits and 
enabled by the POIE or CCC interrupt is generated. Set bits are 
cleared by the software writing 1 to all bits to clear. 


SATA PI 
Address: Operational Base + offset (Ox000C) 


| Bit [Attr/Reset Value| ———“—~—sSC—CSCDeScription 
31:1 [RO [0x00000000 


pi 
Rw loxo This register is bit significant. 
1'hO: The Port is not available for the software to use; 
1'hi: The corresponding Port is available for the software to use. 


SATA VS 
Address: Operational Base + offset (0x0010) 


eae Reset Value 


mjr 
-16|RO | Poets Indicates that the major AHCI version is 1. 
mnr 
15:0 |ro | 0x0300 Indicates that the minor AHCI version is 30 or 31. 


SATA CCC CTL 
Address: Operational Base + offset (0x0014) 


ihe bee, | Reset Value 


ro |oxcos ene field specifies the CCC time-out value in 1ms intervals. The 
software loads this value prior to enabling CCC. 


cc 
This field specifies the number of command completions that are 
necessary to cause a CCC interrupt. 

atc al ion The value 8'h00 for this field disables CCC interrupts being 
generated based on the number of commands completed. In this 
case, CCC interrupts are only generated based on the timer. 


intr_int 
7:3 Ox01 This field specifies the interrupt used by the ccc feature, using 
the number of ports configured for the core. 


2:1 |RO oxo _—reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


en 

The options for this field are: 

1'hO: CCC feature is disabled and no CCC interrupts are 
RW /|0x0O generated; 

1'h1: CCC feature is enabled and CCC interrupts may be 

generated based on the time-out or command completion 

conditions. 


SATA_CCC_ PORTS 

Address: Operational Base + offset (0x0018) 

| Bit |Attr|ResetValue| ————C‘iecritiom 
[31:1 [RO_|0xo0000000 [reserved 


prt 

This field is bit significant. Each bit corresponds to a particular 

Port, where bit 0 corresponds to Port0O.The options for this field 
RW |0x0 ries 

1'hO: The corresponding Port is not part of the CCC feature. 

1'h1: The corresponding Port is part of the CCC feature. 

Bits set in this register must also have the corresponding bit set 

in the PI (Ports Implemented Register). 


SATA _CAP2 

Address: Operational Base + offset (0x0024) 

| Bit [Attr/ResetValue| Ci eScription 
[31:6 [RO |0x0000000_|reserved 
deso 

SATA Host supports DevSleep entrance from any Link state 
(active, Partial, or Slumber). 


sadm 
4 0x0 SATA Host supports hardware assertion of the PO_phy_devslp 
output after the idle timer expires. 


5 


sds 
5 fro 0x0 SATA Host supports hardware assertion of the PO_phy_devslp 
output after the idle timer expires. 
apst 
2 [Ro [oxo (aStomatic Pata to Slumber ranstions 
Po po tte 
SATA Host does not support NVMHCI. 
p fo pe i 
SATA Host does not support BOH. 


SATA_BISTAFR 
Address: Operational Base + offset (OxO00A0) 


|Attr|ResetValue| —Cieescription 
31:16]RO_|0x0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2291 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


ncp 
Least significant byte of the received BIST Activate FIS second 
DWORD (bits [7:0]). This value defines the required pattern for 
Far-end transmit only mode (BISTAFR.PD=0xCO or OxE0): 
8'h4A: High frequency test pattern (HFTP); 
8'h78: Mid frequency test pattern (MFTP); 

15:8 0x00 8'h7E: Low frequency test pattern (LFTP); 
8'h7F: Simultaneous switching outputs pattern (SSOP); 
8'hAB: Low frequency spectral component pattern (LFSCP); 
8'hB5: High transition density pattern (HTDP); 
8'hF1: Low transition density pattern (LTDP). 
When none of these values is decoded, the Lone bit pattern (LBP) 
is transmitted by default. 


pd 
Indicates the pattern definition field of the received BIST Activate 
FIS - bits [23:16] of the first DWORD. It is used to put the SATA 
Host in one of the following BIST modes: 
8'h08: Far-end Analog (when PHY supports this mode); 

7:0 0x00 8'h10: Far-end Retimed; 
8'hCO: Far-end Transmit only; 
8'hEO: Far-end Transmit only with scrambler bypassed. 
All other values should not be used by the device, otherwise, the 
FIS is negatively acknowledged with R_ERRp. 
For Far-end Transmit only modes BISTAFR.NCP field contains the 
required data pattern. 


SATA_BISTCR 
Address: Operational Base + offset (Ox00A4) 


| Bit |Attr|ResetValue[ CiDeescription 
31:26|RO [0x00 [reserved 


old_phy_ready 
Old phy_ready 


2 fpo oo 
late_phy_ready 
When set, this bit changes monitoring of phy_ready to be the 
"OR" of phy_ready or phy_rx_data_vld so that a "late arriving", 
or even "never asserting" phy_ready. This requires that 

24 0x0 phy_rx_data_vid does not become valid until after the PHY has 
locked onto post OOB incoming ALIGNs, and the ALIGNs are valid 
from the PHY. This will not work if phy_rx_data_vld is asserted 
during OOB data bursts. 
This behavior is intended for PHYs that assert phy_ready late, but 
will also work if phy_ready never asserts or is not present. 
reserved 


23:21|RO_|0x0_ [reserved 


ferlb 

When set, this bit is used to put the SATA Host Link into Far-end 
20 WO |0x0 Retimed mode, without the BIST Activate FIS, regardless whether 

the device is connected or disconnected (Link in NOCOMM state). 

This field is one-shot type and reads returns O. 

reserved 


119 |RO_ |ox0_____|reserved 


txo 

18 wo |lox0 This bit is used to initiate transmission of one of the non- 
compliant patterns defined by the BISTCR.PATTERN value when 
the device is disconnected. 
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| Bit [Attr|ResetValue| —Ci@Deescription 
cntclr 
This bit clears BIST error count registers. This field is one-shot 
type and reads returns 0. 
1'h1: Clear BISTFCTR, BISTSR, and BISTDECR registers. 
nearlb 
This bit places the Port PHY into Near-end Analog loopback mode. 
This field is one-shot type and reads returns 0. 
1'hO: Near-end Analog loopback disabled; 
1'hi: Near-end Analog loopback request. BISTCR.PATTERN field 
contains the appropriate pattern. 
This mode should be initiated either in the PARTIAL or SLUMBER 
power mode, or with the device disconnected from the Port PHY 
(Link NOCOMM state). 
BIST Activate FIS is not sent to the device in this mode. 
IIb 
When set, masks out phy_sig_det from the OOB Detector in BIST 
Loopback Mode, and the only way to exit BIST Loopback mode is 
to clear the register bit (requires access to the Device AMBA 
register interface), then issue COMRESET or receive COMINIT as 
normal. Alternately, a power on reset will automatically clear the 
BIST Loopback Mode register bit. 
qphyinit 
When set, this bit enables quick PHY initialization feature. The 
Link does not require any ALIGNs to transition from OOB to 
normal operation. 


errlossen 
13 rw joxo err bit is cleared until it is set via programming. 


sdfe 
12 RW {0x0 This bit is cleared until it is set via programming. It is not 
affected by a Global reset or COMRESET. 
reserved 


41 |RO [0x0 [reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


IIc 
This field controls the Port Link Layer functions: scrambler, de- 
scrambler, and repeat primitive drop. Note the different meanings 
for normal and BIST modes of operation: 
Bit 8 - SCRAM 
The options for this field are: 
1'hO: Scrambler disabled in normal mode, enabled in BIST mode; 
1'hi: Scrambler enabled in normal mode, disabled in BIST mode. 
Bit 9 - DESCRAM 
The options for this field are: 
1'hO: Descrambler disabled in normal mode, enabled in BIST 
mode; 

10:8 |RW |Ox0 1'hi: Descrambler enabled in normal mode, disabled in BIST 
mode. 
Bit 10 - RPD 
The options for this field are: 
1'hO: Repeat primitive drop function disabled in normal mode, NA 
in BIST mode; 
1'h1: Repeat primitive drop function enabled in normal mode, NA 
in BIST mode. 
The SCRAM bit is cleared (enabled) by the Port when the Port 
enters a responder far-end transmit BIST mode with scrambling 
enabled (BISTAFR.PD=0xC0). 
In normal mode, the functions scrambler, descrambler, or RPD 
can be changed only during Port reset (POSCTL.DET=0x1 


7 —«||RO_|0xO_ si reserved 


erren 

This bit is used to allow or filter (disable) PHY internal errors 
Rw lox0 outside the FIS boundary to set corresponding POSERR bits. 

The options for this field are: 

1'hO: Filter errors outside the FIS, allow errors inside the FIS; 

1'h1: Allow errors outside or inside the FIS. 


flip 
5 RW {0x0 This bit is used to change disparity of the current test pattern to 
the opposite every time its state is changed by the software. 


pv 
This bit is used to select either short or long version of the SSOP, 
HTDP, LTDP, LFSCP, COMP patterns. 
a Oey iene The options for this field are: 
1'hO: Short pattern version; 
1'h1: Long pattern version. 
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| Bit |Attr|ResetValue| —Ci@eescription 


pattern 

This field defines one of the following SATA-compliant patterns for 
Far-end Retimed/Far-end Analog/Near-end Analog initiator 
modes, or non-compliant patterns for Transmit-only responder 
mode when initiated by the software writing to the BISTCR.TXO 
bit. 

The options for this field are: 

4'hO: Simultaneous switching outputs pattern (SSOP); 

4'h1: High transition density pattern (HTDP); 

3:0 |RW |0x0 4'h2: Low transition density pattern (LTDP); 

4'h3: Low frequency spectral component pattern (LFSCP); 
4'h4: Composite pattern (COMP); 

4'h5: Lone bit pattern (LBP); 

4'h6: Mid frequency test pattern (MFTP); 

4'h7: High frequency test pattern (HFTP); 

4'h8: Low frequency test pattern (LFTP). 

All other values are reserved and should not be used. 

If the value is none of the listed previously, Composite pattern 
COMP) is transmitted by default. 


SATA_BISTFCTR 
Address: Operational Base + offset (Ox00A8) 


| Bit |Attr|/ResetValue| Ci eescription = 


. count 
31:0 [RO 0x00000000 |p aceived BIST FIS Count 


SATA BISTSR 
Address: Operational Base + offset (OxOOAC 


| Bit _|Attr| Reset Value 
31:24|RO_[OxoO_ reserved 


brsterr 
This field contains the burst error count. It is accumulated each 
23:16 Oxff time a burst error condition is detected: DWORD error is detected 
in the received frame and 1.5 seconds (27,000 frames) passed 
since the previous burst error was detected. 
framerr 
15:0 Oxf This field contains the frame error count. It is accumulated (new 
, value is added to the old value) each time a new BIST frame with 
a CRC error is received. 


SATA BISTDECR 
Address: Operational Base + offset (OxOOBO 


| Bit _|Attr| Reset Value 


dwerr 
: This field contains the DWORD error count. It is accumulated 
pie OateariO0® (new value is added to the old value) each time a new BIST 
frame is received. 


SATA_MEMEDFBSERRDATA 
Address: Operational Base + offset (0x00B4) 
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| Bit |Attr|ResetValue| Ci@eescription 


mem_fbs_err_synd 

This field logs the error syndrome of the RAM Data Ecc/Parity 
31:12 0x00000 error, if the syndrome with excess the range of the filed 

MEMEDFBSERRDATA.mem_fbs_err_synd, extra bits is logged in 

another register MEMEDFBSERRDATAU.mem_fbs_err_synd_u. 


mem_fbs_err_addr 
11:0 0x000 This filed logs the error location (the address of which the RAM 
data Ecc/Parity error detected) 


SATA MEMEDADDRERRINJ 
Address: Operational Base + offset (OxO0B8 


| Bit [Attr/ResetValue| Ci escription 

[31:18|RO [0x0000_—i reserved 
ued 

17 RW /|0x0 Indicates a single bit uncorrected, or multiple bit error was 


detected. Cleared by writing '1' to this field. 


ced 

“ 
to this field. 

15:5 [RO [0x000_—i reserved 
oneB_2B 

4 Rw oxo When MEM_DP_TYPE=1 (Parity), only single-bit error injection is 
allowed in Parity mode and hence the value programmed in this 
bit is ‘don't care’. 


cont 
Selects 'one-shot' (0) or 'continuous' (1) errors 


mem_sel 

2'hO: All three memory interfaces; 
2:1 |RW {0x0 2'h1: RX FIFO Memory; 

2'h2: TX FIFO Memory; 

2'h3: FBS RAM. 


err_inj_valid 
RW |0x0 The values in the rest of the fields of this register are valid only 
when this bit is set to 1. 


SATA _OOBR 
Address: Operational Base + offset (OxOOBC) 


| Bit |Attr| Reset Value 


The options for this field are: 
RW |0x0 1'hO: OOBR bits [30:0] are read-only; 
1'h1: OOBR bits [30:0] can be written. 
This bit is cleared when COMRESET is detected. 


: cwMin 
30:2a|rw foxoo |S field is RW when WE=1 and RO when WE=0. 


: cwMax 
ah field is RW when WE=1 and RO when WE=0. 
: ciMin 
15:8 frw foxoo ie field is RW when WE=1 and RO when WE=0. 
j ciMax 
7:0 rw joxoo fine field is RW when WE=1 and RO when WE=0. 


SATA _MEMEDTXFERRDATAU 
Address: Operational Base + offset (Ox00CO) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2296 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eescription 


mem_txf_err_synd_u 
. When the TX FIFO RAM Data parity error syndrome width excess 
aio pxonenoee the range of the register MEMEDTXFERRDATA.mem_tx_err_synd, 
extra bits is logged in this field. 


SATA DIAGNR3 
Address: Operational Base + offset (Ox00C4 


| Bit _|Attr| Reset Value 


: fbcsw_cnt 
31:0 [ro | enema FIS-based context switching counter 


SATA TIMERiMS 
Address: Operational Base + offset (OxOOE0O) 


| Bit_|Attr| Reset Value 
SH20]RG. Ox000. = pesemegn ———— 


timv 
This field contains the following value for the internal timer to 
generate 1-ms tick: Famba*1000, where Famba = AMBA clock 
frequency in MHz. 

19:0 |RW |0x00000 The options for this field are: 
RW when CCC_CTL.EN=0 and CCC_SUPPORT = Include 
RO when CCC_CTL.EN=1 and CCC_SUPPORT = Include 
RW when CCC_SUPPORT=Exclude and 
DEVSLP_SUPPORT=Include 


SATA _MEMDPCR 
Address: Operational Base + offset (Ox00E4) 


| Bit [Attr/ResetValue| Ci ecription 
[31:10/[RO_|0x000000__—i|reserved 
mem_par_even 
This value is derived from the MEM_PAR_EVEN parameter. 
The options for this field are as follows: 
1'h0O: Generate odd type of parity for data (if parity type 
protection selected) and address; 
1'h1i: Generate even type of parity for data (if parity type 
protection selected) and address. 
mem_err_inj_loc 
The options for this field are as follows: 
1'hO: Inject error on data bits; 
1'h1: Inject error on data check bits. 
mem_ed_log_clr_en 
1'hO: All error detection and correction logging registers are 
cleared by Global or COMRESET. 
1'h1: All error detection and correction logging registers are 
cleared only when MEMDPCR.EM_ED_LOG_CLR is set. 
mem_ed_log_clir 
This field clears all error detection and correction logging 
registers when written. This bit clears itself one cycle after 
written. 
mem_ed_log_dis 
This field disables error detection and correction logging when 


mem_ed_ce_en 
This field enables correctable error detection interrupt (INFS). 
(For diagnostic purposes only) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2297 


RK3588 TRM-Part2 


Ce Seek ceased 
xo finite dab 
5 few oo This field disables PDMA from entering a fatal error state when an 
incorrect error is detected. (For diagnostic purposes only) 


mem_ed_ifs_dis 

This field disables setting the IFS interrupt register bit (interface 
RW |0x0 fatal error status interrupt) when an incorrect error is detected 

when MEM_DP_TYPE selects ECC, or a Parity error is detected 

when MEM_DP_TYPE selects Parity. 


mem_ec_dis 
When set, disables the single error correcting features 

1 RW {0x0 everywhere, and all errors are reported as incorrect. This field 
has no effect when MEM_DP_TYPE = Parity or when MEM_DP_EN 
= 0. 
mem_ed_dis 
All ECC/Parity error detection, correction, interrupt generation 

RW |0x0 and Fatal error state transitions are disabled when this bit is set 

to 1. This field has no effect when the hardware parameter 
MEM_DP_EN = 0. 


SATA_TESTR 

Address: Operational Base + offset (OxO0F4) 

| Bit [Attr|ResetValue|  ————C*é‘C Scriptom 
31:26|RO [0x00 reserved 


bsel 
This field is used to select a bank for BIST or Data Protection 
operation or Address Protection operation. The options for this 
field are: 
SO ea RW ORO 2'hO: BIST registers selected 
2'h1: Data Protection registers selected 
2'h2: Address Protection registers selected 
2'h3: Reserved 


23:19|RO_|0x00_—sireserved 


psel 
This field is used to select a Port for BIST operation. 
The options for this field are: 
3'hO: PortO is selected; 
3'h1: Port is selected; 
18:16;RW |Ox0 3'h2: Port2 is selected; 
3'h3: Port3 is selected; 
3'h4: Port4 is selected; 
3'h5: Port5S is selected; 
3'h6: Port6 is selected; 
3'h7: Port7 is selected. 
reserved —CSs—sSSSSSS 


15:1 |RO |0x0000 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


test_if 
This bit is used to put the SATA Host slave interface into the test 
mode. 
The options for this field are: 
1'hO: Normal mode: the read back value of some registers is a 
function of the SATA Host state and does not match the value 
written; 
1'h1: Test mode: the read back value of the registers matches 
the value written. Normal operation is disabled. The following 
registers can be accessed in this mode: 
GHC register IE bit 
BISTAFR register NCP and PD bits become read-write 
BISTCR register LLC, ERREN, FLIP, PV, PATTERN 

rw loxo BISTFCTR, BISTSR, BISTDECR become read-write 
POCLB/CLBU, POFB/FBU registers 
POIS register RW1C and UFS bits become read-write 
POIE register RW bits (CPDE is RO if DEV_CP_DET = Exclude, 
DMPE bit is RO if DEV_MP_SWITCH = Exclude) 
POCMD register ASP, ALPE, DLAE, ATAPI, PMA bits 
POTFD, POSIG registers become read-write 
POSCTL register RW bits [9:8], [5:4], and [2:0] (Bits [2:0] 
cannot be written with the 3'b001 value if POCMD.SUD=0) 
POSERR register RW1C bits become read-write bits 
POSACT, POCI, POSNTF registers become read-write 
PODMACR register 
POPHYCR register 
POPHYSR register becomes read-write GPSR register becomes 
read-write 


SATA VERSION 
Address: Operational Base + offset (OxOOF8 


| Bit_|Attr| Reset Value 


; version 
31:0 |ro | OxA OO OON08 SATA Host hard-coded hexadecimal version value. 


SATA_IDR 
Address: Operational Base + offset (OxOOFC) 


| Bit |Attr| Reset Value 


. id 
31:0 |ro | OA OOOO80e Hard-coded hexadecimal identification value. 


SATA POCLB 
Address: Operational Base + offset (0x0100 


| Bit_|Attr| Reset Value 


clb 
Indicates the 32-bit base physical address for the command list 
. for this Port. This base is used when fetching commands to 
St TO RW | Ox000000 execute. The structure pointed to by this address range is 1 KB in 
length. This address must be 1-KB-aligned as indicated by bits 
[9:0] being read only. 


9:0 _|RO_|0x000 


SATA POFB 
Address: Operational Base + offset (0x0108) 
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Bit |Attr| Reset Value|_________Deseription _| 


ne the 32-bit base physical address for received FISes. The 

31:8 |RW |0x000000 structure pointed to by this address range is 256 bytes in length. 
This address must be 256byte-aligned as indicated by bits [7:0] 
being read only. 


7:0 |RO |ox0O reserved 


SATA POIS 
Address: Operational Base + offset (0x0110) 


| Bit |Attr| Reset Value 


cpds 

This bit is set when the PO_cp_det input changes its state due to 
31 RW {0x0 the insertion or removal of the device. This bit is only valid when 

the Port supports cold presence detect as indicated by the 

POCMD.CPD set to 1. 


tfes 
30 RW {0x0 This bit is set whenever the POTFD.STS register is updated by the 
device and the error bit [0] is set. 


hbfs 
This bit is set when SATA Host AMBA Master detects an ERROR 
response from the slave. 

29 RW On Port DMA transitions to a fatal state until the software clears 
POCMD.ST bit or resets the interface by way of Port or Global 
reset. 


hbds 
28 rw joxo PP bit is always cleared to O. 


ifs 
This bit is set when any of the following conditions are detected: 
SYNC escape is received from the device during non-Data or Data 
FIS transmission or reception (POSERR.DIAG_S and ERR_P are 
set); 
One or more of the following errors are detected during Data FIS 
transfer: 
Protocol (POSERR.ERR_P) 
CRC (POSERR.DIAG_C) 
Handshake (POSERR.DIAG_H) 
PHY Not Ready (POSERR.ERR_C) 
Unknown FIS is received with good CRC, but the length exceeds 
64 bytes; 

27 RW /0x0 PRD table byte count is zero; 
DMA Setup FIS is received with a TAG corresponding to inactive 
(POSACT bit is cleared) command slot; 
RAM address protection error detected (when hardware 
configuration parameter MEM_AP_SUPPORT is set to Include, and 
the MEM_AP_ERRFB_EN is set to Include, and the 
MEMDPCR.MEM_ADDR_ED_IFS_DIS register bit is set to 0); 
and/or 
Uncorrected error detected (when hardware configuration 
parameter MEM_DP_SUPPORT is set to Include, and the 
MEMDPCR.MEM_ED_IFS_DIS register bit is set to 0). 
Port DMA transitions to a fatal state until the software clears 
PCMD.ST bit or resets the interface by way of Port or Global 
reset. 
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| Bit |Attr|ResetValue| Ci@eescription 


infs 
This bit is set when any of the following conditions are detected: 
One or more of the following errors are detected during non-data 
FIS transfer: 
Protocol (POSERR.ERR_P) 
CRC (POSERR.DIAG_C) 
Handshake (POSERR.DIAG_H) 
PHY Not Ready (POSERR.ERR_C) 
Command list underflow during read operation (such as, DMA 

26 RW {0x0 read) when the software builds command table that has more 
total bytes than the transaction given to the device 
Corrected error detected (when hardware configuration 
parameter MEM_DP_SUPPORT is set to Include, MEM_DP_TYPE is 
set to ECC, and the MEMDPCR.MEM_ED_CE_EN register bit is set 
to 1) 
In both cases Port operation continues normally. When error is 
detected during non-data FIS transmission, this FIS is 
retransmitted continuously until it succeeds, or until the software 
times out and resets the interface. 
reserved 


25 |RO |0x0____—|reserved 


This bit is set when command list overflow is detected during 
read or write operation when the software builds command table 
that has fever total bytes than the transaction given to the 
device. 

Port DMA transitions to a fatal state until the software clears 
POCMD.ST bit or resets the interface by way of Port or Global 


reset. 

ipms 

Indicates that the HBA received a FIS from a device whose Port 
Multiplier field did not match what was expected. 

This bit may be set during enumeration of devices on a Port 
Multiplier due to the normal Port Multiplier enumeration process. 
The software must use the IPMS bit only after enumeration is 
complete on the Port Multiplier. 


This bit reflects the state of the POSERR.DIAG_N bit. 

When set to 1, indicates the internal PO_phy_ready signal 
changed state. 

To clear this bit, the software must clear the POSERR.DIAG_N bit 
to 0. 


21:8 |RO_|0x0000 


This bit is set when the PO_mp_switch input changes its state as 
7 Rw lox0 Sesra. of a mechanical switch attached to this Port opening or 
This bit is valid only when both CAP.SMPS and POCMD.MPSP are 


This bit reflects the state of the POSERR.DIAG X bit: 
0x0 1'hO: No change in Current Connect Status; 
1'h1: Change in Current Connect Status. 
This bit is cleared only when POSERR.DIAG_X is cleared. 
dps 
srw joxo =| PRD with the I bit set has transferred all of its data. 
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| Bit |Attr|ResetValue| Ci@eescription 


When set to 1, indicates that an unknown FIS was received and 
has been copied into system memory. 

This bit is cleared to 0 by the software clearing the 
POSERR.DIAG F bit to 0. 


A DMA Setup FIS has been received with the 'I' bit set and has 
been copied into system memory. 


A PIO Setup FIS has been received with the 'I' bit set, it has been 
copied into system memory, and the data related to that FIS has 
been transferred. 


A Device-to-Host Register FIS has been received with the 'T' bit 
set, and has been copied into system memory. 


SATA POIE 
Address: Operational Base + offset (0x0114 


cpde 

When the following conditions are true, the interrupt output 
signal is asserted: 

This bit=1 

GHC.IE=1 

POIS.CPDS=1 

tfee 

when the following conditions are true, the interrupt output signal 
is asserted: 

This bit=1 

GHC.IE=1 

POIS.TFES=1 

hbfe 

When the following conditions are true, the interrupt output 


signal is asserted: 
This bit=1 
GHC.IE=1 
POIS.HBFS=1 


hbde 

When the following conditions are true, the interrupt output 
signal is asserted: 

This bit=1 

GHC.IE=1 

POIS.HBDS=1 

ife 

When the following conditions are true, the interrupt output 
signal is asserted: 

This bit=1 

GHC.IE=1 

POIS.IFS=1 
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| Bit |Attr|ResetValue| Ci@eescription 


infe 
When the following conditions are true, the interrupt output 
signal is asserted: 
ee RE OR This bit=1 
GHC.IE=1 
POIS.INFS=1 


25 |RO |oxo reserved 


When the following conditions are true, the interrupt output 
signal is asserted: 


GHC.IE=1 

POIS.OFS=1 

ipme 

When the following conditions are true, the interrupt output 
signal is asserted: 


GHC.IE=1 
POIS.IPMS=1 


When the following conditions are true, the interrupt output 
signal is asserted: 


When the following conditions are true, the interrupt output 
signal is asserted: 

This bit=1 

GHC.IE=1 

POIS.PCS=1 


When the following conditions are true, the interrupt output 
signal is asserted: 


GHC.IE=1 
POIS.DPS=1 


When the following conditions are true, the interrupt output 
signal is asserted: 

This bit=1 

GHC.IE=1 

POIS.UFS=1 
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| Bit [Attr|ResetValue| —Ci@Deescription 
sdbe 
When the following conditions are true, the interrupt output 
signal is asserted: 
This bit=1 
GHC.IE=1 
POIS.SDBS=1 


dse 
When the following conditions are true, the interrupt output 
signal is asserted: 


POIS.DSS=1 


When the following conditions are true, the interrupt output 
signal is asserted: 

This bit=1 

GHC.IE=1 

POIS.PSS=1 

dhre 

Dependencies: when the following conditions are true, the 
interrupt output signal is asserted: 

This bit=1 

GHC.IE=1 

POIS.DHRS=1 


SATA_POCMD 


Address: Operational Base + offset (0x0118) 

| Bit [Attr/ResetValue| Ci escription 
icc 

This field is used to control power management states of the 
interface. When the Link layer is currently in the L_IDLE state or 
L_NoCommPower state, writes to this field cause the Port to 
initiate a transition to the interface power management state 
requested. When the Link layer is not currently in the L_IDLE 
state or L_NoCommPower, writes to this field have no effect. 
4'h1: Active. This causes the Port to request a transition of the 
interface into the active state; 

4'h2: Partial. This causes the Port to request a transition of the 
interface to the Partial state. The SATA device can reject the 
request and the interface remains in its current state; 

4'h6: Slumber. This causes the Port to request a transition of the 
interface to the Slumber state. The SATA device can reject the 
request and the interface remains in its current state; 

Else: Reserved. 


31:28}RW |0x0 
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| Bit [Attr|ResetValue| —C(@Deescription 
asp 
The options for this field are: 
When set to 1, and POCMD.ALPE=1, the Port aggressively enters 
the SLUMBER state when one of the following conditions is true: 
The Port clears the POCI and the POSACT register is cleared. 
The Port clears the POSACT register and POCI is cleared. 
When cleared to 0, and POCMD.ALPE=1, the Port aggressively 
enters the PARTIAL state when one of the following conditions is 
true: 
The Port clears the POCI register and the POSACT register is 
cleared. 
The Port clears the POSACT register and POCI is cleared. 


When set to 1, the Port aggressively enters a lower link power 
state (PARTIAL or SLUMBER) based on the setting of the 
POCMD.ASP bit. 

When cleared to 0, aggressive power management state 
transition is disabled. 

dlae 

When set to 1, POCMD.ATAPI=1, and commands are active, the 
Port asserts PO_act_led output. 


This bit is used by the Port to control whether to assert 
PO_act_led output when commands are active. 

The options for this field are: 

1'hO: Non-ATAPI device; 

1'hi: ATAPI device. 


When this bit is set and the SATA Host Link layer negotiates 
Partial power management state with the device, it transitions 
into the Slumber state directly, regardless whether it was host 
software-, Port (aggressive)-, or device-initiated. 

fbscp 

When set to 1, indicates that this Port supports Port Multiplier 
FIS-based switching. When cleared to 0, indicates that this Port 
does not support FIS-based switching. 

esp 

When set to 1, indicates that this Port's signal only connector is 
externally accessible. When set to 1, CAP.SXS is also set to 1. 
When cleared to 0, indicates that this Port's signal only connector 
is not externally accessible. 

cpd 

The options for this field are: 

1'hO: Platform does not support cold presence detection on this 
Port; 

1'h1i: Platform supports cold presence detection on this Port. 
When this bit is set to 1, POCMD.HPCP must also be set to 1. 


To enable the SATA Host mechanical presence detection feature. 
The options for this field are: 

1'hO: Indicates the platform does not support a mechanical 
presence switch attached to this Port. When this bit is set to 1, 
POCMD.HPCP should also be set to 1; 

1'h1: Indicates the platform supports a mechanical presence 
switch attached to this Port. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2305 


RK3588 TRM-Part2 


| Bit |Attr[ResetValue| —— ———C“‘CS™:*=Céi scription 
hpcp 
The options for this field are: 
1'hO: Indicates that this Port's signal and power connectors are 
not externally accessible; 
1'h1: Indicates that this Port's signal and power connectors are 
externally accessible via a joint signal-power connector for blind 
mate device hot plug. 


The software is responsible for detecting whether a Port Multiplier 
is present; the SATA Host Port does not auto-detect the presence 
of a Port Multiplier. 

The options for this field are: 

1'hO: A Port Multiplier is not attached to this Port; 

1'h1: A Port Multiplier is attached to this Port. 

cps 

This bit reports whether a device is currently detected on this 
Port as indicated by the PO_cp_det input state. 

The options for this field are: 

1'hO: No device attached to this Port; 

1'h1: Device is attached to this Port. 


When this bit is set to '1', the command list DMA engine for this 


Port is running. 


When set to '1', the FIS Receive DMA engine for the Port is 
running. 


The software must use this bit only when both CAP.SMPS and 
POCMD.MPSP are set. This bit reports the state of a mechanical 
presence switch attached to this Port as indicated by the 
PO_mp_switch input state. 

The options for this field are: 

1'hO: Switch is closed; 

1'h1: Switch is open. 

When CAP.SMPS=0 then this bit is cleared to 0. 


ccs 

This field is set to the command slot value of the command that 

is currently being issued by the Port. 

When POCMD.ST transitions from 1 to O, this field is cleared again 
12:8 |RW |/0x00 to 5'hd. 

After POCMD.ST transitions from 0 to 1, the highest priority slot 

to issue from next is command slot 0. 

After the first command has been issued, the highest priority slot 

a issue from next is POCMD.CCS+1. 


7:5 |RO |OxO_ reserved 
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| Bit |Attr[ResetValue| ——— ——Ci“‘;C*C‘Ci scription 
fre 
When set to 1, the Port may post received FISes into the FIS 
receive area pointed to by POFB. When cleared, received FISes 
are not accepted by the Port, except for the first D2H register FIS 
after the initialization sequence, and no FISes are posted to the 
FIS receive area. 
The software must not set this bit until POFB has been 
programmed with a valid pointer to the FIS receive area. 
When the software wishes to move the base, this bit must first be 
cleared, and the software must wait for the POCMD.FR bit to be 
cleared. 
clo 
Setting this bit to 1 cause POTFD.STS.BSY and POTFD.STS.DRQ to 
be cleared to 0. This allows a software reset to be transmitted to 
the device regardless of whether the BSY and DRQ bits are still 
set in the POTFD.STS register. This bit is cleared to 0 when 
POTFD.STS.BSY and POTFD.STS.DRQ have been cleared to 0. A 
write to this register with a value of '0' has no effect. 
This bit should only be set to 1 immediately prior to setting 
POCMD.ST bit to 1 from a previous value of 0. Setting this bit to 1 
at any other time is not supported and results in indeterminate 
behaviors. 
pod 
This bit is read/write when cold presence detection is supported 
on this Port as indicated by POCMD.CPD=1. This bit is read-only 1 
when cold presence detection is not supported and 
POCMD.CPD=0. When set, the Port asserts the PO_cp_pod output 
pin so that it may be used to provide power to a cold-presence 
detectable Port. 
sud 
This bit is read/write when staggered spin-up is supported as 
indicated by the CAP.SSS=1. This bit is read-only 1 when 
staggered spin-up is not supported and CAP.SSS=0. On an edge 
detect from 0 to 1, the Port starts a COMRESET initialization 
sequence to the device. Clearing this bit causes no action on the 
interface. 
st 
When set to 1, the Port processes the command list. When 
cleared, the Port does not process the command list. Whenever 
this bit is changed from a 0 to a 1, the Port starts processing the 
command list at entry 0. Whenever this bit is changed from a 1 
to a O, the POCI register is cleared by the Port upon transition 
into an idle state. 


SATA POTFD 
Address: Operational Base + offset (0x0120) 


reserved 


err 
This field contains the latest copy of the task file error register. 
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| Bit |Attr[ResetValue| ——— —Cti‘“C;C™C~Ci scription 
sts 
This field contains the latest copy of the task file status register. 


The bits that affect SATA Host operation are: 


Bit [7] BSY: Indicates the interface is busy; 

Bits [6:4] cs: Command specific; 

Bit [3] DRQ: Indicates a data transfer is requested; 
Bits [2:1] cs: Command specific; 

Bit [0] ERR: Indicates an error during the transfer. 


SATA_POSIG 
Address: Operational Base + offset (0x0124) 


| Bit |Attr| Reset Value, 


Po Cieescription 
sig 
This field contains the signature received from a device on the 
first D2H Register FIS. The bit order as follows: 
Bits [31:24]: LBA High (Cylinder High) Register; 

31:0 0x00000000 |Bits [23:16]: LBA Mid (Cylinder Low) Register; 
Bits [15:8]: LBA Low (Sector Number) Register; 
Bits [7:0]: Sector Count Register. 
This field is updated once after a reset sequence (cause by 
asynchronous, port, or soft reset). Reset on Global or Port reset. 


SATA POSSTS 
Address: Operational Base + offset (0x0128) 


| Bit [Attr/ResetValue| ——Céiecription 
[31:12[RO_|0x00000_— reserved 
ipm 
Indicates the current interface state. 
The options for this field are: 
4'hO: Device not present or communication not established; 
4'h1: Interface in Active state; 
4'h2: Interface in Partial power management state; 
4'h6: Interface in Slumber power management state; 
4'h8: Interface in DevSleep power management state. 
spd 
Indicates the negotiated interface communication speed. 
The options for this field are: 
4'hO: Device not present or communication not established; 
4'h1: 1.5 Gb/s communication rate negotiated; 
4'h2: 3.0 Gb/s communication rate negotiated; 
4'h3: 6.0 Gb/s communication rate negotiated. 
det 
Indicates the interface device detection and PHY state. 
The options for this field are: 
4'hO: No device detected and PHY communication not 
established; 
4'h1: Device presence detected but PHY communication not 
established (COMINIT is detected); 
4'h3: Device presence detected and PHY communication 
established (‘PHY Ready' is detected); 
4'h4: PHY in offline mode as a result of the interface being 
disabled or running in a BIST loopback mode. 
All other values reserved. 


SATA_POSCTL 
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Address: Operational Base + offset (0x012C 


Bit {attr Reset Value 
[31:10|RO_|0x000000 


ipm 
This field indicates which power states the Port PHY interface is 
allowed to transition to. When an interface power management 
state is disabled, the Port does not initiate that state and any 
request from the device to enter that state is rejected via 
RW |0x0 PMNAKp. 
The options for this field are: 
2'hO: No interface power management state restrictions; 
2'h1: Transitions to the Partial state disabled; 
2'h2: Transitions to the Slumber state disabled; 
2' Fee aaa cgi Rc AEE Transitions to both Partial and Slumber states disabled. 


7:6 |RO [Oxo [reserved 


spd 
This field indicates the highest allowable speed of the Port PHY 
interface. 
The options for this field are: 
2'h0: No speed negotiation restrictions 

5:4 |RW |0x0 2'h1i: Limit speed negotiation to SATA 1.5 Gb/s communication 
rate 
2'h2: Limit speed negotiation to SATA 3.0 Gb/s communication 
rate 
2'h3: Limit speed negotiation to a rate not greater than SATA 6.0 
Gb/s communication rate. 
reserved 


3 |RO_|0x0_ [reserved 


det 
Controls the Port's device detection and interface initialization. 
The options for this field are: 
3'hO: No device detection or initialization action requested 
3'h1: Perform interface initialization sequence to establish 

2:0 |Rw |oxo communication. This results in the interface being reset and 

: communication re initialized. The SATA Host asserts the 

corresponding PO_phy_reset(_n) output when DET=Ox1. It 
negates PO_phy_reset(_n) and sends COMRESET OOB sequence 
when DET=Ox0O. 
3'h4: Disable the Serial ATA interface and put the Port PHY in 
offline mode. 


SATA POSERR 
Address: Operational Base + offset (0x0130) 
Bit_|Attr| Reset Value|___________Descrlptlon _| 
in. eae 
po fine 
2s fw po This bit is set to 1 when PHY COMINIT signal is detected. This bit 
is reflected in the POIS.PCS bit. 


diag_f 
This bit indicates that one or more FISes were received by the 
RW /|0x0 Transport layer with good CRC, but had a type field that was not 

recognized/known and the length was less than or equal to 64 
bytes. 
diag_t 

This bit indicates that a Transport Layer protocol violation was 
detected since the last time this bit was cleared. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2309 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


diag_s 
This bit indicates that one or more Link state machine error 

23 RW {0x0 conditions was encountered. One of the conditions that cause this 
bit to be set is device doing SYNC escape during FIS 
transmission. 
diag_h 
This bit indicates that one or more R_ERRp was received in 

22 Rw lox0 response to frame transmission. Such errors may be the result of 
a CRC error detected by the device, a disparity or 8b/10b 
decoding error, or other error condition leading to a negative 
handshake on a transmitted frame. 


diag_c 
RW /|0x0 This bit indicates that one or more CRC errors were detected by 
the Link layer during FIS reception. 


diag_d 
This bit is always cleared to O since it is not used by the AHCI 
specification. 


diag_b 

> faba This bit indicates errors were detected by 10b/8b decoder. 
diag_w 

is |rw joxo ——*|89 bit is set when PHY COMWAKE signal is detected. 


diag_i 
a2 0x0 This bit is set when the PHY detects some internal error as 
indicated by the assertion of the PO_phy_rx_err input. 
diag_n 
RW |0x0 This bit indicates that the PHY Ready signal changed state. This 
bit is reflected in the POIS.PRCS bit. 
be Meee aac 
po fine 
pa few po This bit is set to 1 when one or more AMBA bus ERROR responses 
are detected on the master interface. 


err_p 
This bit is set to 1 when any of the following conditions are 
detected. 
RW /|0x0O Transport state transition error (DIAG_T) 
Link sequence error (DIAG_S) 
RX FIFO overflow 
Link bad end error (WTRM instead of EOF is received). 
err_c 
This bit is set to 1 when PHY Ready signal is negated due to the 
RW |0x0 loss of communication with the device or problems with interface, 
but not after transition from active to Partial or Slumber power 
management state. 
err_t 
This bit is set when any of the following POSERR register bits are 
set during Data FIS transfer: 
RW {0x0 ERR_P (Protocol) 
DIAG_C (CRC) 
DIAG_H (Handshake) 
ERR_C ('PHY Ready' negation) 
reserved 


7:2 |RO |0x00___—|reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


err_m 
This bit is set to 1 when the PHY Ready condition is asserted 
1 rw loxo under the following conditions: 
At any time except when there is a transition from power-down 
mode to Active state 
After interface initialization (after power on or COMRESET) 


err_i 
This bit is set when any of the following POSERR register bits is 
set during non-Data FIS transfer: 
One ERR_P (Protocol) 
DIAG_C (CRC) 


SATA_POSACT 
Address: Operational Base + offset (0x0134) 


| Bit |Attr] Reset Value! 


ae field is bit significant. Each bit corresponds to the TAG and 
command slot of a native queued command, where bit 0 
corresponds to TAG 0 and command slot 0. 
Software sets this field prior to issuing a native queued command 
for a particular command slot. Prior to writing POCI[TAG] to 1, 
the software sets DS[TAG] to 1 to indicate that a command with 
that TAG is outstanding. 

31:0 |RW |OxO0000000 {This field is cleared to 0 when: 
The software writes POCMD.ST from ai toa 0. 
The device sends a Set Device Bits FIS to the Port. The Port 
clears bits in this field that are set in the SActive field of the Set 
Device Bits FIS. The Port clears only bits that correspond to 
native queued commands that have completed successfully. 
This field is not cleared by the following: 
Port reset (COMRESET). 
Software reset. 


SATA POCI 
Address: Operational Base + offset (0x0138) 


| Bit |Attr| Reset Value 


This field is bit significant. Each bit corresponds to a command 
slot, where bit 0 corresponds to command slot O. This field is set 
by the software to indicate to the Port that a command has been 
31:0 IRw loxo0000000 built in system memory for a command slot and may be sent to 
the device. 
When the Port receives a FIS which clears the BSY, DRQ, and ERR 
bits for the command, it clears the corresponding bit in this 
register for that command slot. Bits in this field can only be set to 
1 by the software when POCMD.ST is set to 1. 


SATA POSNTF 

Address: Operational Base + offset (0x013C) 

| Bit [Attr|ResetValue|  ————C‘i scription = 
[31:16[RO_|0xo000 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


pmn 
This field indicates whether a particular device with the 
corresponding PM Port number issued a Set Device Bits FIS to the 
SATA Host Port with the Notification bit set: 
PM Port 0 sets bit O. 

15:0 Irw loxo000 PM Port 1 sets bit 1. 
PM Port 15 sets bit 15. 
Individual bits are cleared by the software writing 1s to the 
corresponding bit positions. 
This field is reset on Global reset, but it is not reset by Port reset 
(COMRESET) or software reset. 


SATA POFBS 
Address: Operational Base + offset (0x0140) 


| Bit _|Attr| Reset Value 
31:20|RO_[0x000 


dwe 
19:16 0x0 This field is set by the SATA Host core to the value of the Port 
. Multiplier port number of the device that experienced a fatal error 
condition. This field is only valid when POFBS.SDE=1. 


: ado 
is:12|rw foxo ——_—fade field is hard-wired to the FBS_PMPN_MAX value. 


dev 

Software sets this field to the Port Multiplier port value of the 

next command to issue. This field enables the SATA Host core to 
11:8 |RW |0x0 know the port the command to be issues to without fetching the 

command header. Software should not issue commands to 

multiple Port Multiplier ports on the same write of the POCI 

a This bit is reset on Global reset. 


7:3 |RO_|0x0O [reserved 


sde 

When this field is set to 1 and a fatal error condition has 

occurred, the SATA Host core believes the error is localized to one 

device such that software's first error recovery step should be to 
> Rw lox0 utilize the POFBS.DEC functionality. When cleared to 0 and a fatal 

error condition has occurred, the error applies to the entire Port. 

To clear the error, software should clear POCMD.ST to 0. This bit 

is cleared on POFBS.DEC being set to 1 or on POCMD.ST being 

cleared to 0. 

This bit is reset on Global reset. 

dec 

When set to 1 by software, the SATA Host core clears the device- 

specific error condition. It flushes any commands outstanding for 

the device that experienced the error, including clearing POCI and 
1 RW |0x0 POSACT bits for that device to 0. The SATA Host core clears this 

bit to 0 when it completes error recovery actions. When software 

writes a O to this bit, there is no effect. Software should only set 

this bit to 1 if POFBS.EN=1 and POFBS.SDE=1. 

This bit is reset on Global reset. 
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| Bit |Attr|ResetValue| Ci@eescription 


en 

1'hO: FIS-based switching is not being used (command-based 

switching is used instead). Software should only change the value 
RW {0x0 of this bit when POCMD.ST=0; 

1'h1: A Port Multiplier is attached and the SATA Host uses FIS- 

based switching to communicate with it. 

This bit is reset on Global reset. 


SATA_PODMACR 

Address: Operational Base + offset (0x0170) 

| Bit [Attr|ResetValue| CC‘ ection 
[31:8 [RO _|Oxo00000__ifreserved sd 


rxts 
This field defines the Port DMA transaction size in FIFO words for 
receive (system bus write, device read) operation. The options for 
this field are: 
4'ho: 
4'h1: 
4'h2: 
4'h3: 
4'h4: 
7:4 |RW [0x0 4'hS: 
A4'h6: 
4'h7: 
A'hs: 
A4'ho: 
4'hA: 
All other values are reserved and should not be used. 
This field is read-write when POCMD.ST=0 and read-only when 
POCMD.ST=1. 


txts 
This field defines the DMA transaction size in FIFO words for 
transmit (system bus read, device write) operation. 
The options for this field are: 
4'ho: 
4'h1: 
4'h2: 
4'h3: 
3:0 |RW |0x0 4'h4: 
4'h5: 
4'h6: 
4'h7: 
A'hs: 
A'h9: 
4'hA: 
All other values are reserved and should not be used. This field is 
read-write when POCMD.ST=0 and read-only when POCMD.ST=1. 


15.5 Interface Description 
Table 1- 1 SATA host interface description 
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Mod 
4 | it | Pad Name IOMUX Setting 
le Pin . 

SYS_GRF_SOC_ 

SATAO 12S1_SDO2_M1/PDMO_SDI2_M1/PWM3_IR_MO/I2C1_ SCL_ aeere bO 

_CPDE | I | M2/CAN2_RX_M1/HDMI_TX0_SDA_M1/SPI3_CSO_M2/PCIE | P< 166 Gpioo 

T 30X2_PERSTN_MO/SATA_CPDET/GPIOO._D4_u STaMUNeEE 
H[3:0]=4’hd 

SYS_GRF_SOC_ 

SATAI 12S1._SDO2_M1/PDMO_SDI2_M1/PWM3_IR_MO/I2C1. SCL_ eens bO 

_CPDE | I | M2/CAN2_RX_M1/HDMI_TX0_SDA_M1/SPI3_CSO_M2/PCIE | 346 196 Gp1oo 

T 30X2_PERSTN._MO/SATA_CPDET/GPIOO._D4_u TGMUGE 
H[3:0]=4’hd 

SYS_GRF_SOC_ 

SATA2 12S1_SDO2_M1/PDMO_SDI2_M1/PWM3_IR_MO/I2C1_ SCL_ eee bl 

_CPDE | I | M2/CAN2_RX_M1/HDMI_TXO_SDA_M1/SPI3_CSO_M2/PCIE | 8c toc Gproo 

T 30X2_PERSTN_MO/SATA_CPDET/GPIOO._D4_u TOM SEL 
H[3:0]=4’hd 

SYS_GRF_SOC_ 

pees 12S1_SDO3_M1/CPU_BIG1._AVS/I2C1_ SDA_M2/CAN2_ TX. dae bO 

aad Mi/HOMI_TXO_SCL_M1/SPI3_CS1_M2/SATA_MP_SWITCH/ pieanecuee 

H —D>_ D_IOMUX_SEL_ 
H[7:4]=4’hd 

SYS_GRF_SOC_ 

ee 12S1_SDO3_M1/CPU_BIG1._AVS/I2C1_ SDA_M2/CAN2_TX_ ogee bO 

ree a M1/HOMI_TXO_SCL_M1/SPI3_CS1_M2/SATA_MP_SWITCH/ aereccaton 

H Vou D_IOMUX_SEL_ 
H[7:4]=4’hd 

SYS_GRF_SOC_ 

pees 12S1_SDO3_M1/CPU_BIG1_AVS/I2C1_ SDA_M2/CAN2._TX_ Bee es bl 

real! Mi/HDMI_TXO_SCL_M1/SPI3_CS1_M2/SATA_MP_SWITCH/ ee 

H Vou D_IOMUX_SEL_ 
H[7:4]=4’hd 

SYS_GRF_SOC_ 

SATAO | | 12S1._SDI1._M1/NPU_AVS/UARTO_RTSN/PWM5.M1/SPIO_C Faas bO 

<CPPO O LK_MO/PCIE3OX4_CLKREQN_MO/SATA_CP_POD/GPIO0_C6 ue eeao 

% C_IOMUX_SEL_ 
H[11:8]=4’hd 

SYS_GRF_SOC_ 

SATAL 12S1._ SDI1_M1/NPU_AVS/UARTO_RTSN/PWMS5_M1/SPIO_C ee bO 

<CPPO O | LK_MO/PCIE30X4_CLKREQN_MO/SATA_CP_POD/GPIO0_C6 | Ry< 19¢ GpIoO 

“u C_IOMUX_SEL_ 
H[11:8]=4’hd 
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Mod 
4 | it | Pad Name IOMUX Setting 
le Pin . 
SYS_GRF_SOC_ 
SATA2 12S1_ SDI1_M1/NPU_AVS/UARTO_RTSN/PWMS5_M1/SPIO_C eae a bl 
<CPPO 0) LK_MO/PCIE30X4_CLKREQN_MO/SATA_CP_POD/GPIOO_C6 | Bi 19¢ GpIOO 
—u C_IOMUX_SEL_ 
H[11:8]=4’hd 
SATAO BT1120_D12/PCIE30X4_ PERSTN_M1/HDMI_RX_HPDOUT_M | BUS_IOC_GPIO4 
“ACTL | O| 0/SATAO. ACT_LED MO0/I12C5 SCL _M1/PWM13_M1/SPI3._M |B IOMUX_SEL_ 
ED OSI _M1/GPIO4_Bé_d H[11:8]=4’h6 
een o | PDM1_CLK1_M1/PCIE30X1_0_WAKEN_M2/SATAQ_ACT_LED Sens 
= _M1/UART4._TX_M2/SPIO_CLK M2/GPIO1._B3_d cate 
SATAL BT1120_D11/PCIE30X4_ WAKEN_M1/HDMI_RX_CEC_MO/SA | BUS_IOC_GPIO4 
“ACTL | O| TAL ACT LED _MO/UART9_RX_M1/PWM12._M1/SPI3_MISO_ |B IOMUX_SEL_ 
ED M1/GPI04_B5 d H[7:4]=4’h6 
SATA1 PCIE30X1_1. WAKEN._M2/DP1._HPDIN_M2/SATA1_ ACT_LED | BUS IOC _GPIO1 
“ACTL | O| _M1/12C2_SCL_M4/UART6_TX_M1/SPI4._ MOSI_M2/GPIO1_ | A_IOMUX_SEL_L 
ED Aid [7:4]=4’h6 
SATA2 MIPL_CAMERAO. CLK _MO/SPDIF1.TX_M1/I2S1_SDO0_MO0/P | BUS_IOC_GPIO4 
“ACTL | O| CIE30X1_0._BUTTON_RSTN/SATA2 ACT LED MO0/I2C6 SCL | B_IOMUX_SEL_L 
ED _M3/UART8_RX_MO/SPIO.CS1._M1/GPIO4_Bi_u [7:4]=4’h6 
SATA2 MIPL_CAMERA2. CLK _MO/SPDIF1_TX_M0O/PCIE30X2_PERST | BUS IOC _GPIO1 
“ACTL | O| N_M3/HDML_RX_ CEC _M2/SATA2 ACT LED M1/12C5 SDA_ |B IOMUX_SEL_ 
ED M3/UART1._ RX_M1/PWM13. M2/GPIO1_B7_u H[15:12]=6’h6 


15.6 Application Notes 
15.6.1 Data transfer 
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Find afree command slot 
Build DMA read/write 
command to the command list 
Wirte the correspondding Cl 
bit to enable DMA engine 
able aggressive powe 

management 


Enter partial or slumber if 
enable aggressive 
powerma nage ment 


Fig. 1- 1 Data transfer flow 


15.6.2 Port multiple support 


When a port is connected to a Port Multiplier, software must first enumerate it by issuing 
software reset to Port OxF (control Port) on the Port Multiplier. When the signature 
returned corresponds to a Port Multiplier, then a Port Multiplier is attached. When the 
signature returned corresponds to another device type, then a Port Multiplier is not 
attached. 

The SATA host provides command list override feature via CMD.CLO to help software 
reliably enumerate the Port Multiplier: 

software ensures that CMD.ST bit is 0; 

software constructs the two register FISes required for a software reset in the command 
list, where the PM port field value in the register FIS is set to OxF; 

software set CMD.CLO to 1 to force the BSY and DRQ bits in the TFD register to be 
cleared; 

software sets CMD.ST bit to 1 and set appropriate CI bits in order to begin execution of 
the software reset command. 


15.6.3 Interrupt 


The SATA host uses two-tiered interrupt structure. 
First tier (GIS register) 

The first tier is identified by the GIS and GHC registers. GHC.IE bit enables interrupts for 
the entire host: when it is cleared, interrupt output is not asserted regardless of any 
bits set in the GIS register. GHC.IE bit acts as a mask and does not affect the 
setting of any interrupt status bits. 

Second tier (PIS registers) 

The second tier is identified in each port through the PIS (status) and PIE (interrupt 
enable) register. The PIS register has various interrupt bits that can be individually 
enabled or disabled by setting the corresponding bit in the PIE. The status bit in the 
PIS is always set regardless of the setting of the corresponding PIE bit. 


15.6.4 reset condition 
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System reset 

System bus resets SATA host by asserting aresetn=0. It is usually initiated on 
power-up or during system bus failure. All components of the host are initialized, 
including ports, Generic registers, BIU. 

Global reset 

Software may globally reset host by setting GHC.HR to 1. When software sets the 
GHC.HR bit to 1, the host performs an internal reset action, then clears this bit to 0 
when the reset is complete. A software writes of 0 to GHC.HR has no affect. 

Port reset (COMRESET) 

Software causes a Port reset by writing 1h to the SCTL.DET field to invoke 
COMRESET on the interface and start a re-establishment of the PHY Layer 
communication. Software should wait at least 1ms before clearing SCTL.DET to Oh. 
After clearing SCTL.DET to Oh, software should wait for communication to be re- 
established as indicated by 0 of SSTS.DET being set to 1. Then software should 
write all ones to SERR register to clear any bits that were set as part of the Port 
reset. 

Software reset 

Software builds two H2D register FISes in the command list. The first register FIS 
has the SRST bit set to 1 in the control field of the register FIS, the “C” bit is 
cleared to “O” in the register FIS, and the command table has the CH[R] (reset) and 
CH[C] (clear BSY ON R_OK) bits set to “1”. The CH[R] bit causes the Port to 
perform a SYNC escape when necessary to put the device into an idle condition 
before sending the software reset. The CH[C] bit needs to be set for the first 
register FIS to clear the BSY bit and proceed to issue the next register FIS since the 
device does not send a response to the first register FIS in a software reset 
sequence. The second register FIS has SRST="0" in the control field of the register 
FIS, the “C” bit is cleared to “O” in the register FIS, and the command tables has 
the CH[R] and CH[C] bits cleared to “O”. When issuing a software reset sequence, 
there should not be other commands in the command list. Before issuing the 
software reset, software must clear CMD.ST, wait for the Port to be idle, and then 
re-set CMD.ST. TFD.STS.BSY and TFD.STS.DRQ must be cleared prior to issuing the 
reset. When TFD.STS.BSY or TFD.STS.DRQ is still set based on the failed command, 
then a Port reset should be attempted or command list override should be used. 


15.6.5 Staggered spin-up 


The CMD.SUD bit is used to manipulate the PHY behavior. SCTL.DET and CMD.SUD 
must be set correctly in order to avoid illegal combinations of the two values. Table 
1-1 describes interaction between the CMD.SUD and SCTL.DET bits. 


Table 15-1 CMD.SUD and SCTL.DET interaction 


SCTL.DET | CMD.SUD | Mode Behavior 


0 


0 Interface is in a reduced power state. 

When COMINIT is received then SERR.DIAG_X is set 
and no response is sent to the device COMWAVE is 
ignored. 

The application must place the Port into this state only 
when no device is detected as connected to this Port. 
In this mode, the Port forces the PHY into a low power 
state without requesting a SLUMBER transition on the 
link. 


O->1 Port sends COMRESET, begins initialization sequence. 


1 Normal operating state when the Port is performing 
data transfer. 


0 Illegal | This combination is prohibited in hardware, i.e. 
CMD.SUD can’t be cleared when SCTL/DET=1, and 
SCTL.DET can’t be set to 1 when CMD.SUD=0. 


1 Reset Port continuously transmits COMRESET and does not 
listen for COMINIT. When COMINIT is received in this 
state, the SERR.DIAG_X bit is set. 
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SCTL.DET | CMD.SUD | Mode _ | Behavior 

1->0 1 Initializ | Port stops sending COMRESET, being initialization 
e sequence 

4 N/A Off Port PHY is off. 


Software must only clear CMD.SUD when it believes that no device is attached. In 
listen mode, the Port PHY enters a reduced power state, equivalent to the SLUMBER 
power management state. The Port PHY enters this state without negotiating a 
transition to SLUMBER on the link, as asking for a transition to SLUMBER when no 
device is attached fails, and therefore the PHY remains in a high power state. To 
avoid this software should ensure that SSTS.DET=0x0 indicating that no device is 
present before clearing CMD.SUD. 


15.6.6 Activity LED 
The CAP.SAL=1 indicates that the activity LED feature is enabled to software. 
Act_led outputs is used to drive an external LED based upon activity of the Port: 
@ i1-LEDOn 
@ 0O-LED Off 
The port drives the LED active if: 
@ (CI!=0 or SACT!=0) and CMD.ATAPI = 0 
@ (CI!=0 or SACT!=0) and CMD.ATAPI = 1 and CMD.DLAE = 1 
The Port drives the LED off when CI and SACT are both cleared to 0. 


15.6.7 Asynchronous notification 
The SATA host supports asynchronous notification feature as indicated by the 
CAP.SSNT=1. This feature allows an ATAPI device to send a signal to the host when 
media is inserted or removed and avoid polling the device for media changes. The 
signal sent to the host is Set Device Bits FIS with the “I” and “N” bits set to “1”. 
To use asynchronous notification, software should set the IS.SDBS bit to enable 
interrupt notification on a Set Device Bits FIS. When accesses to the ATAPI device 
are idle, software should place the device in a low power state. When the device 
has media change, it signals this to the host with a Set Device Bits FIS. In response 
to receiving a IS.SDBS interrupt on an idle Port, the software should interrogate the 
device to determine the cause of the interrupt. 
The first DWORD of any FIS received by the host contains a 4-bit Port Multiplier 
field. The PM port field indicates which Port behind the Port Multiplier issued the FIS 
to the host. When a set device bits FIS is received by the host and “N” bit is set, the 
bit position in the SNTF register corresponding to the PM Port field is set. The host 
sets the IS.SDBS to “1” when the “I” bit is set in the set device bits FIS. This causes 
an interrupt to be generated when that interrupt is enabled. 


15.6.8 BIST operation 
1.6.8.1 Loopback responder 
Software must ensure that the CMD.ST bit is set, the Port is in idle state, and there 
are no outstanding commands by checking CI and SACT registers are both cleared, 
TFD.STS register BSY, DRQ and ERR bits are all cleared. 
The host enters one of the BIST loopback responder modes when a corresponding 
BIST Activate FIS is successfully received from the device and is supported by the 
host. SSTS.DET field return 4h when read. Since BIST registers’ locations are 
shared between all the active ports, software must first select the Port for BIST 
operation by writing the Port number to the TESTR.PSEL field before accessing 
BISTAFR. 
The following loopback responder modes are supported by the host: 
@ Far-end Retimed 
m The Port receives BIST activate FIS with pattern definition field=0x10 from the RX 
FIFO and stores it in the BIST AFR.PD field 
m All the data received from the device in the form of a SATA-compliant pattern is 
retimed in the Link Layer and transmitted back to the device. 
m Alternately, this mode can be initiated with device disconnected from the Port PHY 
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when software writes BISTCR.FERLB=1. After the device is connected to the host, 
the device must transmit the number of ALIGNs required for the PHY to sync. 


@ Far-end Analog 


The Port receives BIST active FIS with pattern definition field =Ox08 from the RX 
FIFO and stores it in the BISTAFR.PD field 

The Port asserts phy_farafelb signal to the PHY to put it to the Far-end analog 
loopback mode. The PHY receives and retransmits the raw data without retiming 


@ Far-end Transmit only 


The Port receives BIST activate FIS with pattern definition field = OxCO(scrambling is 
enabled) or OxEO (scrambling is bypassed) from the RX FIFO and stores it in the 
BISTAFR.PD field. The second DWORD of the BIST activate FIS least significant byte 
is stored in the BISTAFR.NCP field. 

The Port transmits corresponding a SATA non-compliant test pattern to the device 
based on the BISTAFR.NCP value: 

OxF1: Low transition density pattern (LTDP) 

OxB5: High transition density pattern (HTDP) 

OxAB: Low frequency spectral component pattern (LFSCP) 

Ox7F: Simultaneous switching outputs pattern (SSOP) 

0x78: Mid frequency test pattern (MFTP) 

Ox4A: High frequency test pattern (HFTP) 

Ox7E: Low frequency test pattern (LFTP) 


OOOO 


If none of the previous pattern is decoded, the Lone bit pattern (LBP) is transmitted by 
default. 


Alternately, this mode can be initiated with the device disconnected from the Port 
PHY when software writes a one to BISTCR.TXO bit. Host transmits non-compliant 
BIST pattern defined by the value in the BISTCR.PATTERN field. 

Loopback responder BIST modes can be exited either when the device signals 
COMINIT OOB condition, or when the software initiates Port reset. 


1.6.8.2 Loopback initiator 

The software first selects the Port for BIST operation by writing the Port number to 
the TESTR.PSEL field, then the required pattern by writing to the BISTCR.PATTERN 
field. 

The software builds a BIST FIS with the required mode in the commands list and 
sets CTBAz[B]. Once a BIST command is placed into the list, software is not allowed 
to build any more commands until it clears CMD.ST. After the Port successfully 
transmits this FIS, it enters this mode and generates/receives the compliant test 
pattern selected by the BISTCR.PATTERN field. 

SSTS.DET return 4h when read. BISTCR and BISTFCTR registers are updated with 
error/FIS count information for each received BIST FIS. 

The following BIST initiator modes can be requested by the software: 


@ Far-end Retimed 


The host software writes the BISTCR.PATTERN field to select one of the SATA-defined 
compliant patterns: 

0x0: Simultaneous switching outputs pattern (SSOP) 

0x1: High transition density pattern (HTDP) 

0x2: Low transition density pattern (LTDP) 

0x3: Low frequency spectral component pattern (LFSCP) 

0x4: Composite pattern (COMP) 

0x5: Lone bit pattern (LBP) 

Ox6: Mid frequency test pattern (MFTP) 

0x7: High frequency test pattern (HFTP) 

Ox8: Low frequency test pattern (LFTP) 

The software prepares BIST Activate FIS with bits [23:16] = 8’h10 of the first 
DWORD in the command list. The Port sends this BIST Activate FIS to the device. 
After successful transmission of the BIST Activate FIS the Port generates the 
requested compliant pattern in the form of BIST frames continuously and checks for 
errors on the receive side. 


o¢ 


©0900 
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m BISTCTR register is updated with received BIST frame count and BISTSR - with 
frame /burst error count. SERR register is updated with CRC, disparity and 10B8B 
errors for each frame. BISTFCTR, BISTSR, and BISTDECR registers can be cleared 
by writing 1 to the BISTCR.CNTCLR bit. 

m To change the pattern, the software issues a Port Reset, write to the 
BISTCR.PATTERN field to select a new pattern and re-issues the command by setting 
the CI bit. 


@ Far-end Analog 
m The software prepares BIST Activate FIS with bits [23:16] = 8’h8 of the first 
DWORD in the command list. The Port sends this BIST Activate FIS to the device. 
m The operation proceeds as described in the Far-end retimed test above. 


@ Near-end Analog 
m This mode can be initiated either in the PARTIAL power management mode or with 
the device disconnected from the Port PHY. The software issues a PARTIAL power 
state request to the device via CMD.ICC field and sets the BISTCR.NEALB bit. The 
BISTCR.PATTERN field selects the required BIST pattern. 
m The Port asserts phy_nearfelb to the PHY. The PHY loops the data from its 
transmitter to its receiver and ignores any data coming from the device. 


@ Far-end Transmit only 

m The software prepares BIST Activate FIS in the command list with the second and 
third DWORDs containing the required pattern, and the first DWORD - with the 
Pattern definition value corresponding to the required mode - Bit 23 is set, bits 
20,19,17 cleared and bits 22,21 and 18 are used to enable the following options: 
@ Bit 22 is set - Bypass ALIGN 
@ Bit 21 is set - Bypass scrambling 
@ Bit 18 is set - primitive bit 

m The Port sends this BIST Activate FIS to the device. 

m After the device acknowledges the reception of this FIS with R_OKp, the Port 
disables the PHY receiver and transmitter. 

Loopback initiator BIST modes can be terminated either by the device when it signals 

COMINIT OOB condition (except the near-end analog mode), or when the software 
initiates Port reset. 


15.6.9 command completion coalescing 
A command completion coalescing (CCC) feature is used to reduce the interrupt and 
command completion overhead in a heavily-loaded system. The host generates an 
interrupt to allow software to process completed commands when either of these 
conditions is true: 
@ A software-specified number of commands have completed 
@ A software-specified time-out has expired 
This feature applies to all ports selected to be in the CCC set by software via the 
CCC_PORTS register. 
CCC logic used specific register TIMERIMS to generate ims interval based on the 
application clock frequency. Software must load this register with the required value 
before enabling the CCC feature: 
Fappclk*1000, where Fappclk = aclk frequency, in MHz. 
Additional Command completion coalescing details and examples can be found in the 
AHCI specification. 
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Chapter 16 Multiple Protocol PHY Subsystem 


16.1 Overview 

The subsystem contains two types of PHY. One is dedicated for PCIe 3.0 protocol with 
aggregation and bifurcation feature. The other one is a combo of multiple protocol including 
the PCIe, SATA, USB and QSGMII. 

16.1.1 Combo PIPE PHY Overview 

The Combo PHY supports physical layer of multiple protocol including USB3.0 Super Speed 
(5GT/s), PCIe Gen1/Gen2(2.5GT/s and 5GT/s), SATA Geni/Gen2/Gen3 (1.5GT/3GT/6GT) 
and QSGMII(1.25GT/5GT). QSGMII mode is not used in current chip. 


The key features of the Combo PIPE PHY core include: 
Compatible with PCIe/USB3/SATA/QSGMII base Specification 
Fully compatible with PIPE 4.3 interface specification 
Data rate configurable to 1.25G/1.5G/2.5G/3G/5G/6G for different application 
Support 16-bit or 32-bit parallel interface when encode/decode enabled 
Support 20-bit parallel interface when encode/decode bypassed 
Support flexible reference clock frequency 
Support 100MHz differential reference clock input or output (optional with SSC) in PCIe 
Mode 
Support Spread-Spectrum clock (SSC) generation and receiving from -5000ppm to 
Oppm 
Support programmable transmit amplitude and De-emphasis 
Support TX detect RX function in PCIE and USB3.0 Mode 
Support Beacon signal generation and detection in PCIE Mode 
Support Low Frequency Periodic Signaling (LFPS) generation and detection in USB3.0 
Mode 
@ Support COMWAKE, COMINIT and COMRESET (OOB) generation and detection in SATA 
Mode 
@ Support L1 sub-state power management 
@ Support RX low latency mode in SATA operation mode 
@ Support Loopback BERT and Multiple Pattern BIST Mode 
16.1.2 PCIe 3.0 PHY Overview 
The PHY provides the following features: 
@ Standard PIPE 4 interface to upper layers of protocol stack (MAC layer and above) 
@ PCIe: 8b/10b (Gen 1/2) and 128b/130b (Gen3) encoding and decoding 
@ Translation of PIPE 4 power states (PO, Pi, and so on) into the appropriate PHY controls, 
including any PHY-specific intermediate state sequencing 
@ Clock-rate compensation via SKP ordered sets and an elasticity buffer 
@ Each PCS lane can be independently configured to operate as follows: 
m PCIe (1.1, 2.1, and 3.0) modes 
@ PIPE4.3- or PIPE4.2-compliant PCIe 1.1, 2.1, or 3.0 controllers 
m Highly customizable physical medium attachment (PMA) configuration PCIe data 
rates: 2.5 Gbps (PCIe 1.1), 5 Gbps (PCIe 2.1), 8 Gbps (PCIe 3.0) 
m Single, dual and quad channel macros configurations lanes Extensive PMA debug 
capability through read/write and read-only registers in PCS 
m Register-based control of all PCS-to-PMA signals 
m Adaptive and configurable RX continuous time linear equalizer (CTLE) and decision 
feedback equalizer (DFE) 
m Programmable TX equalization 
@ PCIe 3.0 aggregation and bifurcation up to x4 PHY configuration 
Supports PCIe L1-substate power managements 
@ Built-in Self-Test (BIST) features for production; at-speed testing on any digital tester 
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@ Advanced, built-in diagnostics including on-chip sampling scope 
@ Visibility and controllability of hard macro functions through programmable registers in 
the design: 
™ Overrides on all ASIC side functional control inputs for easy debug 
m Access register space through a parallel interface 
m Access register space through a JTAG port 
@® Configurable PCS with extensive debug options: 
m Independent TX and RX control per lane 
™ Configurable TX and RX power modes 
m Pseudo-random bit sequence (PRBS) generation and checker (PRBS31, PRBS23, 
PRBS16, PRBS15, PRBS11, PRBS9, PRBS7) 
m Programmable 10-bit pattern generation with error injection capability 


16.2 Block Diagram 


PHP Multiple Protocol PHY 
Subsystem 
PCle3.0 PHY Wrapper 


PCle3.0 PIPE Wrapper 
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PHY Configuration ani 
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PHP GRF 


pciell1_sel 


Combo PIPE PHY 2 Wrapper si i 
pipe phymode _} pipe priya car | Sel x 


PCle30X1_1 RC peieaoxt Re cates 


PIPE Interface COMBO_PHY2_TXP/N 


SATA_2 COMBO_PHY2_TXP/N 


SATA_2 
USBOTG_2 


USBOTG_2- 


Combo PIPE PHY 0 Wrapper 4 
pipe phymode [ioe pavo err [Sel 
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PCle30X1_2 RC- dais pipe_xxx PIPE Interface 
Combo PIPE PHYO 


SATA_O COMBO_PHYO_TXP/N 


Fig. 16-1 Diagram of Multiple Protocol PHY Subsystem Architecture 


There are three Combo protocol PHYs illustrated above. The pipe_phymode is used to select 
the target protocol controller. The PIPE PHYn GRF module is used to generate common 
control signals and override some PIPE interface signal in specific cases, PIPE interface bus 
is connected with the selected protocol controller by default. The PHY APB can config the 
PHY internal register to adjust the trims of CDR, PLL, etc. Please refer to PIPE PHY GRF and 
for detail description. 


The PCIe 3.0 PHY is consist of two PHY Marco and interfacing with a X4 uPCS. PHYO and 
PHY1 can be aggregated as one X4 Link, and both can be bifurcated into two X1 Link. Each 
PHY has individual PHY configuration and status space, the PCIe 30 PHY GRF is used to 
control the multiplexers and PCS configuration, it is also used override some PIPE interface 
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signal in some specific scenarios. APB is in charge of accessing the internal control register 
and status of each PHY. Two external SRAM 0/1 are included for the purpose of updating the 
IP firmware, it can be updated by APB bus access. The aggregation and bifurcation of the 
PHYs are controlled by pcie30_phy_mode. 


The multiplex function table is listed in section Subsystem Protocol Link Mapping. 
16.2.1 Combo PHY Function Description 


16.2.1.1 Block Diagram and Description 


al Signal Detector 
rx_oob_out 


rx_rdy 
CDR 
Lo ei De- rx_data[19:0] 
Serializer 


CTLE 
rx_pck 
i Internal Serial Data Loop Back 


tx_data[19:0] 
tx_pck 


rterm_det_out 


rx_los 


rterm_det_done 


ck_sys_ckref 
ck_sys_p16link 
ck_sys_p20link 


<> pll_rdy 


PLL_CKREF_INNER 


Fig. 16-2 PMA Block Diagram of Multi-PHY 
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PHY_STATUS 

RX_STATUS Seinck 
RX_VALID PHY 

RX ELECIDLE Status/Control 

PWDN ck_sys_ckref 
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BIST_OUT 
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Fig. 16-3 PCS Block Diagram of Multi-PHY 


Combo PIPE PHY includes two major blocks, PMA and PCS. PMA is an analog macro to 
perform serial to parallel and parallel to serial conversion. PMA includes three blocks, 
Transmitter, Receiver and SU(includes PLL, IVREF, etc.). PCS is a digital synthesis macro to 
perform PHY coding sub-layer function like 8bit/10bit code and decode, elastic buffer, 
comma alignment and BERT loopback, it also includes a register interface to access internal 
control registers with APB interface. 

16.2.1.2 SHARED UNIT (SU) 

PLL takes reference clock input from CKREFP/N and PLL_CKREF_ INNER, to 
generate a high-speed clock for data transmission and clock data recovery. The high- 
speed clock generated by PLL could be SSC (spectrum spread clock) modulated if SSC 
mode is turned on. When SSC is enabled, the PHY is transmitting spread-spectrum 


serial data with frequency offset in 31.5KHz periodically. 


IVREF includes a voltage and current reference generator, which comprises a Bandgap 
Reference and a Voltage Regulator. Reference voltage and current are generated for 
internal circuit usage. [VREF block is always on as long as IP power up, it will 
consume ~170uA static current all the time. 


CKDRV is an input/output differential clock buffer, when it is used as input, it can 
receive a wide range differential reference clock. When used as output, CKDRV can 
drive a 1OOMHz differential clock for PCIE host application. 
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16.2.1.3 TRANSMITTER (TX) 

The Serializer block converts parallel data from PHY PCS to high-speed serial data by using 
high speed clock generated by PLL. A feed forward equalizer (FFE) is implemented to 
compensate channel ISI. 


Driver will convert the serial data to differential signal on TXP/TXM, also the driver will 
transmit Beacon Signal (PCIE2.0), OOB(SATA) or LFPS(USB3.0) signaling. The differential 
output amplitude and Deemphasis level can be programmed via setting PIPE3 control pins 
TX_SWING, TX_DEEMPH[2:0] and TX_MARGIN[2:0]. 


The receiver detector will be used to detect the far-end receiver present or not. 

16.2.1.4 RECEIVER (RX) 

The CTLE (Continuous Time Linear Equalizer) is used to compensate channel loss and cancel 
ISI of the input signals by boosting high frequency gain. The CTLE can be set to adaptive 
mode or manual setting mode. 


The CDR (Clock and Data Recover) tracks input data stream and generate recovered clock 
for data de-serializer. De-Serializer converts incoming serial bit stream recovered by CDR 
into a synchronized parallel data bus and forward it to PHY PCS block. 


The Signal Detector detects OOB/LFPS on the RX input pair. 

16.2.1.5 PCS 

PCS module is a pure digital synthesis module, it works as an interface between PMA and 
MAC, it accomplishes functions including comma alignment, 8bit/10bit code/decode, elastic 
buffer, power control and IP testing. This module also includes an APB interface for accessing 
PHY control registers. PCS is fully compatible with the PIPE3 interface of “PHY interface for 
PCI express and USB3.0 architecture by intel”. 
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16.2.2 PCIe 3.0 PHY Function Description 
16.2.2.1 uPCS Transmit and Receive Datapath 


Pcs_tkX_ones_zeros 
pcs_txX_pattern 


phy_txX_data 
pcs_txX_data 


pcs_rmxX_data phy_rxX_data 


EIOS Det phy_rxX_data_en 
and CDR 
lane_rx Control 


Fig. 16-4 Transmit and Receive Datapath 


The pcs_txX_data transmit data and controls are converted from the PIPE interface 
clock to the internal pcs_clk in the TX gasket. The fixed data-path-width data at the 
output of the TX gasket is encoded as follows: 

@ 8b10b-encoded for 8b10b protocols 

@ 128b-130b-encoded for PCle Gen3 

To support RX-to-TX loopback mode as specified in the PIPE specification, the RX 
recovered data is multiplexed into the TX Datapath. Note that for 8b10b mode, the non- 
decoded 8b10b received data is sent to the transmitter. For non-8b10b data, the received 
data is decoded first; that is, the header is extracted from the data, then looped back into 
the TX Datapath, where it is encoded before being transmitted to the PHY. The encoded 
TX data goes through override logic where fixed patterns are inserted into the TX data- 
stream controller by the pcs_txX_ones_zeros and pcs_txX_pattern[1:0] PIPE signals. 


Data received from the PHY is processed to find symbol alignment for 8b10b data and 
block alignment for non-8b10b data. The aligned data is monitored for EIOS ordered 
sets (PCIe) to detect end-of-packets and to infer entry into electrical idle condition. 
After detecting EIOSs, the Consumer PCIe 3.0 PCS de-asserts phy_rxX_data_en to the 
PHY lane, causing the lane CDR to stop monitoring input data transitions and to switch 
to reference clock tracking mode. The aligned data is passed to the elastic buffer, where 
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compensation for frequency drift is performed by adding or removing SKP (PCIe) 
ordered sets. The frequency-compensated data is 8b10b-decoded for 8b10b data, then 
passed through the PIPE RX processing block where data and status signals are cycle- 
aligned. The RX data and status signals pass through the RX gasket that maps the 
internal fixed-width data to variable interface widths supported by the PIPE interface. 
16.2.2.2 Physical Medium Attachment (PMA) 

Each PMA comprises a full duplex transceiver for each lane. On the transmit (TX) side, the 
PMA receives parallel data from the relevant lane of the PCS. The data is serialized and sent 
to the TX driver, which is a high-speed, hybrid-mode (voltage and current), differential- 
output driver. TX driver characteristics, such as amplitude, 3-tap feed-forward equalization, 


and termination, are user controllable. The TX driver output is sent to a pair of external 
pads. 


On the receive (RX) side, the PMA receives differential serial data from a pair of external 
pads. Receiver characteristics, such as equalization and termination, are user controllable. A 
continuous-time linear equalizer (CTLE) is first used to compensate for channel loss. A 
decision feedback equalizer (DFE) is also implemented after the CTLE to further equalize the 
signal for high-speed data rates. A clock and data recovery (CDR) circuit is implemented, 
which recovers the clock from the data. A dedicated VCO is implemented as the source of 
the recovering clock. The CDR loop adjusts the VCO clock frequency and phase until the 
frequency matches incoming data and the phase is aligned with incoming data. This 
recovered clock is used to retime received data and send it to the de-serializer, which 
produces parallel data and a parallel data clock for the relevant PCS lane. 
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Fig. 16-5 PMA Analog Architecture(Single Lane) 


16.2.2.3 Raw PCS 
The PMA PCS features listed below: 
@ Power-up calibration algorithms for the PMA analog front-end, for example, RX AFE 
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offset cancellation, RX slicer calibration, MPLL calibrations, and RX VCO calibrations 
@ Controls for the adaptation routines in the PMA for modes when adaptation is enabled 
@ MPLL power-up and power-down control based upon txX_pstate and txX_mpllb_sel 
inputs 
@ JTAG Tap controller for serial register access 
@ Register access arbitration between JTAG/CR Parallel access, and the internal power-up 
and adaptation routines 
The selection between JTAG and CR Parallel interfaces is controlled using primary input 
cr_para_sel, which means that both of these interfaces cannot operate simultaneously. A 
round-robin arbitration mechanism exists to provide equal priority to different sources 
requesting access to the shared internal register bus. These sources include multiple internal 
state machines as well as external register access interfaces (JTAG/CR-Parallel). 
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Fig. 16-6 PMA Analog Architecture(Single Lane) 


Each lane module (raw_pcs_lane) contains finite state machines (FSMs) to execute the 
power-up calibration and run-time adaptation algorithms. The algorithms are stored ina 
register bank located in a common module (raw_pcs_cmn). The design includes two register 
access arbiters. The Memory arbiter is used for accessing the register bank whereas the 
Control Register Arbiter is used to access all other registers in the PMA PCS and the PMA. 
This mechanism provides efficient use of the registers and state machines within each lane 
where each lane can independently execute a different portion of the algorithm while 
reducing the register access bottleneck. 


All control registers in the PMA PCS and PMA can be externally accessed using JTAG or CR 
Parallel Interfaces, with only one interface at any given time. 


16.3 Register Description 


16.3.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
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follows. 
Table 16-1 Combo PHY Address Mapping Table 
Name Address Base Size 
Combo PIPE PHYO OxFEEOQO000 0x10000(64KB) 
Combo PIPE PHY1 OxFEE10000 0x10000(64KB) 
Combo PIPE PHY2 OxFEE20000 0x10000(64KB) 
Combo PIPE PHYO GRF OxFD5BC000 0x4000(16KB) 
Combo PIPE PHY1 GRF OxFD5C0000 0x4000(16KB) 
Combo PIPE PHY2 GRF OxFD5C4000 0x4000(16KB) 
Table 16-2 PCle 3.0 PHY Address Mapping Table 
Name Address Base Size 
PCIe 3.0 PHY 0 OxFEE80000 0x40000(256KB) 
PCIe 3.0 PHY 1 OxFEECOO00 0x40000(256KB) 
PCIe 3.0 PHY GRF OxFD5B8000 0x4000(16KB) 


Note: The offset of the each PCIe 3.0 PHY’s SRAM begins at 0x18000(Base OxFEE80000/0xFEECOOOO), ends 
up at Ox1BFFC. 


16.3.2 Combo PIPE PHY Registers Summary 
| __Name | oftset size! Yatue | Description 
Value 

ox000000FF |combo PHY Register 2 
(000000000 [combo PHY Register 3 
(0x00000000 combo PHY Register 4 
0 
7 Siaiaaaaalaaieieaaia 
) 
cee 
0 


COMBO PIPE PHY REG Olo,0014 0x00000000 |Combo PHY Register 5 
COMBO_PIPE PHY REG _Olp aig 0x00000088 |Combo PHY Register 6 
0x00000008 |Combo PHY Register 7 
: 


(0x00000060 |combo PHY Register 8 
(000000009 |combo PHY Register 9 
(000000093 |Combo PHY Register 10 
(000000002 |combo PHY Register 11 
(000000008 |Combo PHY Register 12 
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Reset eae 
ae et — er 
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(000000005 [combo PHY Register 28 
(0x00000040 |combo PHY Register 29 
(000000000 {combo PHY Register 30 
(000000010 [combo PHY Register 31 
(000000000 |combo PHY Register 32 
(000000000 {combo PHY Register 33 
(000000000 |combo PHY Register 34 
(000000000 |combo PHY Register 35 
(000000000 |combo PHY Register 36 
(000000000 |combo PHY Register 37 
(0x00000000 |combo PHY Register 38 


0x0074 


N 
Ke) 


COMBO PIPE PHY REG 0 


0x0078 


wW 
oO 


COMBO PIPE PHY REG 0 0x007C 


COMBO PIPE PHY REG 0 0x0080 


COMBO PIPE PHY REG 0 


he 


168) 
N 


0x0084 


1S) 
1e) 


COMBO PIPE PHY REG 0 


0x0088 


COMBO PIPE PHY REG °loxoosc | 
COMBO PIPE PHY REG loxoo90 
COMBO _PIPE_PHY REG °loxoos4 | 
COMBO PIPE PHY REG loxooss 


COMBO PIPE PHY REG 0 


ey) 
TS 


\e) 
On 


wW 
(o>) 


1e2) 
N 


(oe) 


0x009C 


W 
COMBO PIPE PHY REG oxoosc fw | 


Is 
Ke) 
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| __ Name _| oftset size! Vatu | Description 
| 
S) 
6 


2 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


16.3.3 Combo PIPE PHY Detail Registers Description 

COMBO PIPE PHY REG 000 

Address: Operational Base + offset (Ox0000) 

| Bit_[Attr| Reset Value | p 

[31:8 [RO [0x000000_—ifreserved 


clk_out_sel . 

Te ee, clock connect to output test_clk 
1'bi: RXCDR clock/4 

6 [rw foxo | TRaP Inver the PLL clock from PHY to Pcs in pcs | 
reserved 


4:0 |RO |0x00__—|reserved 


COMBO PIPE PHY REG OO1 
Address: Operational Base + offset (0x0004 


| Bit |Attr[ResetValue| ——Ci@eescription 
[31:8 [RO |0xo00000_—i|reserved 
pwdn_ctrl_| 
[0]: If 1, PHY block power controlled by pwon** signals instead 
of PIPE signals 
[1]: Enable IVREF in PMA when pwdn_ctri[O]=1 


4 
4 
4 
4 
4 
4 
4 
4 
4 


custom_specific 
Used to select which of operation2 or operation3 L1 SSTM the 
PHY interface would act as 


COMBO PIPE PHY REG 002 


Address: Operational Base + offset (0x0008 
| Bit [Attr|ResetValue|—“‘«é‘“;SCéi scription — sd 
[31:8 [RO [0x000000 
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| Bit |Attr|ResetValue| Ci@eescription 


pwdn__ctrl_h 
[2]: Enable PWON_TX_BUF to power on TX driver in PMA 
pwdn_ctrl[O]=1 
[3]: Enable PWON_TXPLL to power on PLL in PMA pwdn_ctrl[O]=1 
[4]: Enable PWON_IDLE_DET to power on PCIE EIDLE detect 
driver in PMA pwdn_ctrl[0]=1 
[5]: Enable PWON_LFPS_DET to power on USB LFPS detect in 
. PMA pwdn_ctr[0]=1 

oa bee [6]: Enable PWON_RX_BUF to power on RX CTLE in PMA 
pwdn_ctrl[O]=1 
[7]: Enable PWON_CDR to power on RX CDR in PMA 
pwdn_ctrl[O]=1 
[8]: Enable PWON_OOB_DET to power on SATA OOB detect in 
PMA pwdn_ctr[0]=1 
[9]: Enable PWON_HS_DET to power on SATA high speed data 
detect in PMA pwdn_ctrl[O]=1 


COMBO PIPE PHY REG 003 
Address: Operational Base + offset (OxO000C 


| Bit |Attr|ResetValue| ——ié‘C@Scritiom 
[31:7 [RO_|0x0000000_|reserved es —“‘“‘“(“(‘“(C*S*SCSC~*C~*CY 

rx_rterm_vcom 

RX vcom voltage select signal 

2'b00: GND 

2'b01, 2'b10: Floating 

2'b11: 320mV 

tx_rate 

bit[2]: PMA tx_rate source selects. 

1'bO: Source from PIPE 

1'b1: Source from APB 

bit[1:0]: tx_rate control 

rx_rate 

bit[2]: PMA rx_rate source selects. 

1'bO: Source from PIPE 

1'b1: Source from APB 

bit[1:0]: rx_rate control 


COMBO PIPE PHY REG 004 

Address: Operational Base + offset (0x0010) 

| Bit [Attr|ResetValue|  —————C‘Ci Scriptom = 
[31:7 [RO _|Oxo000000 [reserved Sd 


. bist_mode 
reserved 


2:0 |RO [0x0 __—[reserved 


COMBO PIPE PHY REG 005 

Address: Operational Base + offset (0x0014) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|0x000000__—ifreserved 


pll_ckref_div 

PLL input clock divider, valid when su_trim[14]=1 
7:6 |RW |0x0 mene 

2'bO1: 1/2 

2'b10: 1/3 

2'bil1: 1/4 
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| Bit |Attr|ResetValue| Ci@eescription 


rate 

bit[2]: PMA PLL rate source selects. 
5:3 |RW |0x0 1'b0O: Source from PIPE 

1'b1: Source from APB 

bit[1:0]: PLL rate control 


phy_mode 

bit{2]: PMA phy_mode source selects. 
2:0 |RW {0x0 1'bO: Source from PIPE 

1'b1: Source from APB 

bit[1:0]: Phy model control. 


COMBO PIPE PHY REG 006 
Address: Operational Base + offset (0x0018) 


| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|0x000000__—ifreserved sd 

tx_rterm 

TX output resister adjust signal by step about lohm 

4'hO0: 60 

4'h8: 50 

4'hf: 44 

Others: Reserved 

rx_rterm 

RX input resister adjust signal by step about 1ohm 

4'hO0: 60 

4'h8: 50 

4'hf: 43.5 

Others: Reserved 


COMBO PIPE PHY REG 007 

Address: Operational Base + offset (0x001C) 

Bit. |Attr| Reset Value|________Deseription _| 
[31:8 [RO [0x000000_—ifreserved 


byps_cdr_en 

1'bO: CDR recovered clock will be operation while PLL is locked 

and CDR is operation, and rx_cdr_trim[7] only can be set to 1'bO 
RW |0x0 using reference clock for rx_rdy generation. 

1'b1: CDR recovered clock will be operation while PLL is locked, 

and rx_cdr_trim[7] can be set to 1'b1 using recovered clock for 

rx_rdy generation. 


tx_swing 
6 [rw | oxo _ swing control. 
near_end_Ipk_enable 
PHY Near end loop back enable in BIST mode. 


In U3 and SATA mode, this bit= 1, set SSC on. 
In PCIE mode, this bit=0 set SSC Off. 
tx_swing_com 

TX boost level adjust signal 

3'b000: Minimum 

3'b111: Maximum 


COMBO PIPE PHY REG 008 
Address: Operational Base + offset (0x0020) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| ss Ci@eescription 


byps_cdr_fl_en 
1'bO: rx_rdy is pulse signal to indicate CDR start to clock and 

7 RW {0x0 data recovered from input serial data. 
1'b1: rx_rdy is not controlled by PMA/PCS interface signal 
"cdr_fl_en". 
byps_cpath_limit 

aw lox 1'b0O: CDR CPATH will be reset while CDR CPATH is overflow. 

1'b1: CDR CPATH will be locked to MAX frequency offset while 
CDR CPATH is overflow. 
byps_capth_overflow 

5 RW |Ox1 1'b0: CDR CPATH is controlled by CDR CPATH overflow. 
1'b1: CDR CPATH is not controlled by CDR CPATH overflow. 


byps_fgain_adpt 

1'bO: CDR CPATH gain is X2 while CDR recover frequency while 
4 RW |0x0O rx_cdr_trim[6]=0. 

1'b1: CDR CPATH gain is X1 while CDR recover frequency while 

rx_cdr_trim[6]=0. 


byps_pwon_rx_buf 
1'bO: CTLE and LOS detector is controlled by PWDN[1:0]. 
3 RW |0x0O 1'b1: CTLE and LOS detector is operation while reference clock 
and RX 
termination is present. 
byps_pown_rx_cdr 
1'bO: CDR is controlled by PWDN[1:0]. 
2 RW {0x0 1'b1: CDR is operation after PLL is locked while reference clock 
and RX 
termination is present. 


byps_pwon_tx_buf 
1 Rw lox0 1'bO: TX Driver is controlled by PWDN[1:0]. 
1'b1: TX Driver is operation after PLL is locked while reference 
clock is present, and TX detect RX is finished. 
byps_resetn 
RW {0x0 1'bO: PMA is reset by RSTN. 
1'b1: PMA is not controlled by RSTN. 


COMBO PIPE PHY REG 009 
Address: Operational Base + offset (0x0024 
| Bit [Attr/ResetValue| ——————C‘~ecription 
[31:8 [RO _|0x000000__—ifreserved 
byps_rterm_en 
RW |0x0 1'bO: RX termination is controlled by RTERM_EN. 
1'b1: RX termination is present all the way. 


7 
rx_cdr_idle 
RW |0x0 CDR is reset if EIDLE is detected by LOS Detect module. 
CDR is not controlled by LOS Detect module. 


rx_rdy_pulse 
5 RW {0x0 rx_rdy is pulse signal. 
rx_rdy is step signal while byps_cdr_fl_en=1. 


byps_tx_eidle_en 
1'bO: TX EIDLE is controlled by PMA/PCS interface signal 
4 RW |0x0 "tx_eidle_en" (SATA Mode) or "tx_lfps_beacon_en"(PCIE/USB 
Mode). 
1'b1: TX EIDLE is disable. 
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| Bit |Attr|ResetValue| Ci@eescription 


ssc_ppm 
PLL SCC ppm adjust signal by step 500ppm. 
: 4'h0O: Oppm 
oe Ox 4'h1: 500ppm 
4'h8: 4000ppm 
4'hf: 7500ppm 


COMBO PIPE PHY REG 010 

Address: Operational Base + offset (0x0028) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:8 [RO _|0xo00000__ifreserved sd 
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| Bit |Attr[ResetValue| —————C—i‘“‘;C‘Ci scription 
su_trim_bankO 
SU adjust signal 
[2:0]: 
3'bO00: Min 

3'b111: Max 

[3]: PLL force lock 

[24:23], [6:4]: PLL charge pump current adjusts 
5'bOOO000: Min 

5'b11111: Max 

[10:7]: PLL LPF Ri adjust 

3'b000: Max 

3'b111: Min 


[11]: 
[12]: 
[13]: 
[14]: 
[15]: 
[16]: 
[17]: 
[18]: 
[19]: 


PLL KVCO adjust 


bypass PLL power down control 

bypass ref clock detect function 

bypass vcntl detect 

bypass PLL loop divider code 

bypass ivref power down control 

bypass PLL lock detect mode of always detect 
bypass POR function 

bypass ivref power down control 

CKRCV common voltage adjust 


1'b0O: floating 

1'b1: GND 

[21:20]: CKRCV termination resister adjust 

2'b00: 1000hm 

2'b01: 2000hm 

2'b10: 10000hm 

2'b1i1: Hi-Z 

[22]: CKRCV mode select 

1'bO: difference receiver mode 

1'b1: signal receiver mode (CKREFP is valid, CKREFN is disable) 
[24:23]: CKRCV amp input common voltage adjust 
2'b00: 480 mV 

2'b01: 510 mV 

2'b10: 600 mV (default) 

2'bi1: 660 mV 

[28:25]: CKDRV output swing adjust, step:50 mV 
4'hO: 100 mV 


4'hf: 860 mV 

[29]: CKDRV input clock select signal, 
1'bO: cki00m_pcie from PLL 

1'b1: ckref from CKRCV 

[31:30]: CKDRV output slew rate adjusts 
2'bOO: Fast 

2'b11: Slow 


COMBO PIPE PHY REG O11 

Address: Operational Base + offset (0x002C) 

| Bit [Attr|ResetValue|  —— ——C‘i@escription = 
[31:8 [RO |0xo00000__—ifreserved Cid 
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| Bit |Attr[ResetValue| —— ———Ci‘“;C*C‘~éi scription 
su_trim_bank1 

SU adjust signal 
[2:0]: 
3'bO00: Min 


3'b11 


5'b11 


3'b11 
[11]: 
[12]: 
[13]: 
[14]: 
[15]: 
[16]: 
[17]: 
[18]: 
[19]: 


PLL KVCO adjust 


1: Max 


[3]: PLL force lock 
[24:23], [6:4]: PLL charge pump current adjusts 
5'b00000: Min 


111: Max 


[10:7]: PLL LPF R1 adjust 
3'b000: Max 


1: Min 

bypass PLL power down control 

bypass ref clock detect function 

bypass vcntl detect 

bypass PLL loop divider code 

bypass ivref power down control 

bypass PLL lock detect mode of always detect 
bypass POR function 

bypass ivref power down control 

CKRCV common voltage adjust 


1'b0O: floating 

1'b1: GND 

[21:20]: CKRCV termination resister adjust 

2'b00: 1000hm 

2'b01: 2000hm 

2'b10: 10000hm 

2'b1i1: Hi-Z 

[22]: CKRCV mode select 

1'bO: difference receiver mode 

1'b1: signal receiver mode (CKREFP is valid, CKREFN is disable) 
[24:23]: CKRCV amp input common voltage adjust 
2'b00: 480 mV 

2'b01: 510 mV 

2'b10: 600 mV (default) 

2'bi1: 660 mV 

[28:25]: CKDRV output swing adjust, step:50 mV 
4'hO: 100 mV 


4'hf: 860 mV 

[29]: CKDRV input clock select signal, 
1'bO: cki00m_pcie from PLL 

1'b1: ckref from CKRCV 

[31:30]: CKDRV output slew rate adjusts 
2'bOO: Fast 

2'b11: Slow 


COMBO PIPE PHY REG 012 

Address: Operational Base + offset (0x0030) 

| Bit [Attr|ResetValue| Ci scription = 
[31:8 [RO _|0xo00000__—ifreserved Cd 
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| Bit |Attr|ResetValue| —Ci@eescription 


su_tri 


[11]: 
[12]: 
[13]: 
[14]: 
[15]: 
[16]: 
[17]: 
[18]: 
[19]: 


m_bank2 


SU adjust signal 
[2:0]: 
3'b000: Min 

3'b111: Max 

[3]: PLL force lock 

[24:23], [6:4]: PLL charge pump current adjusts 
5'b00000: Min 

5'b11111: Max 

[10:7]: PLL LPF Ri adjust 

3'b000: Max 

3'b111: Min 


PLL KVCO adjust 


bypass PLL power down control 

bypass ref clock detect function 

bypass vcntl detect 

bypass PLL loop divider code 

bypass ivref power down control 

bypass PLL lock detect mode of always detect 
bypass POR function 

bypass ivref power down control 

CKRCV common voltage adjust 


1'b0O: floating 

1'b1: GND 

[21:20]: CKRCV termination resister adjust 

2'b00: 1000hm 

2'b01: 2000hm 

2'b10: 10000hm 

2'b1i1: Hi-Z 

[22]: CKRCV mode select 

1'bO: difference receiver mode 

1'b1: signal receiver mode (CKREFP is valid, CKREFN is disable) 
[24:23]: CKRCV amp input common voltage adjust 
2'b00: 480 mV 

2'b01: 510 mV 

2'b10: 600 mV (default) 

2'bi1: 660 mV 

[28:25]: CKDRV output swing adjust, step:50 mV 
4'hO: 100 mV 


4'hf: 860 mV 

[29]: CKDRV input clock select signal, 
1'bO: cki00m_pcie from PLL 

1'b1: ckref from CKRCV 

[31:30]: CKDRV output slew rate adjusts 
2'bOO: Fast 

2'b11: Slow 


COMBO PIPE PHY REG 013 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:8 [RO _|0xo00000__—ifreserved Cid 
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| Bit |Attr|ResetValue| —Ci@eescription 


su_trim_bank3 
SU adjust signal 
[2:0]: PLL KVCO adjust 
3'b000: Min 
3'b111: Max 
[3]: PLL force lock 
[24:23], [6:4]: PLL charge pump current adjusts 
5'b00000: Min 
5'b11111: Max 
[10:7]: PLL LPF Ri adjust 
3'b000: Max 
3'b111: Min 
[11]: bypass PLL power down control 
[12]: bypass ref clock detect function 
[13]: bypass vcntl detect 
[14]: bypass PLL loop divider code 
[15]: bypass ivref power down control 
[16]: bypass PLL lock detect mode of always detect 
[17]: bypass POR function 
[18]: bypass ivref power down control 
[19]: CKRCV common voltage adjust 
1'b0O: floating 
1'b1: GND 
TeOP VB: DKS? [21:20]: CKRCV termination resister adjust 
2'b00: 1000hm 
2'b01: 2000hm 
2'b10: 10000hm 
2'b1i1: Hi-Z 
[22]: CKRCV mode select 
1'bO: difference receiver mode 
1'b1: signal receiver mode (CKREFP is valid, CKREFN is disable) 
[24:23]: CKRCV amp input common voltage adjust 
2'b00: 480 mV 
2'b01: 510 mV 
2'b10: 600 mV (default) 
2'b11: 660 mV 
[28:25]: CKDRV output swing adjust, step:50 mV 
4'h0: 100 mV 
4'hf: 860 mV 
[29]: CKDRV input clock select signal, 
1'bO: cki00m_pcie from PLL 
1'b1: ckref from CKRCV 
[31:30]: CKDRV output slew rate adjusts 
2'bOO: Fast 
2'b11: Slow 


COMBO PIPE PHY REG 014 

Address: Operational Base + offset (0x0038) 

| Bit [Attr|ResetValue|  —— ———C‘iScription = 
[31:8 [RO |0xo00000__—i[reserved sd 
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| Bit |Attr[ResetValue| ————Cti—‘“C;C™*C~Ci scription 
ssc_cnt_l 
PLL control SSC module period 
When the pll_ckref_inner is 1OOMHz/25MHz, This signal should be 
set to its default value unless the user want to change the 
31.5KHz SSC modulation frequency. 
When the pll_ckref_inner is 24MHz, this signal should be set to its 
default value unless the user want to change the 32.8KHz SSC 
modulation freq 


select the digital test signal. 

4'hO: Input Reference Clock 

4'h1: PLL Loopback Clock 

4'h2: PLL Locked 

4'h3: RX PCL enable 

4'h4: RX CDR enable 

4'h5: RX CTLE enable 

4'h6: CDR overflow 

4'h7: RX ready 

4'h8: RX LFPS idle detect 

4'h9: RX PCIE idle detect 

4'ha: RX SATA idle detect 

4'hb: RX super speed detect 

4'hc: Iddq_en 

4'hd: Rterm detect 

Others: Reserved 

rx_tseq 

USB Mode 

When asserted, it is used to instruct USB3.0 PHY to bypass 
normal operation and do a receiver equalization training. Please 
refer to PIPE3 interface and USB3.0 base spec for more detail 
information. 

en_adpt 

Adaptive Continuous Time Linear Equalizer (CTLE) enable signal 
1'bO: Disable adaptive CTLE 

1'b1i: Enable adaptive CTLE 


COMBO PIPE PHY REG 015 
Address: Operational Base + offset (0x003C) 


ssc_cnt_h 

PLL control SSC module period 

When the pll_ckref_inner is 1OOMHz/25MHz, This signal should be 
7:0 Irw lox63 set to its default value unless the user want to change the 


31.5KHz SSC modulation frequency. 
When the pll_ckref_inner is 24MHz, this signal should be set to its 


default value unless the user want to change the 32.8KHz SSC 
modulation frequency. 


COMBO PIPE PHY REG 016 
Address: Operational Base + offset (0x0040) 


| Bit |Attr/ResetValue| Ci eescription 
0x000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


pll_div_| 

RW l0x00 PLL loop divider, valid when su_trim[14]=1, [14:10] is the 
integer number of divider factor, and [9:0] are the decimal 
fraction. 


COMBO PIPE PHY REG 017 
Address: Operational Base + offset (0x0044 
| Bit |Attr[ResetValue| =< ———i‘S Ci scription 
[31:8 [RO |Ox000000__—i[reserved  — —“‘“‘“‘“(“(‘(‘(;S;SCCSC(“(‘(;S:CidC 


frez_apt_eq 
1'bO: The adaptive equalizer will be always working when the 
adaptive equalizer function is enabled. 

RW 1'b1: The adaptive equalizer will freeze at its final result when 
equalizer training pattern transmission is done. 
This signal is used in USB3.1 mode, when equalizer training 


pattern transmission is done, IP user can stop adaptive 
ualization and freeze the result. 


PLL loop divider, valid when su_trim[14]=1, [14:10] is the 
integer number of divider factor, and [9:0] are the decimal 
fraction. 


COMBO PIPE PHY REG 018 

Address: Operational Base + offset (0x0048) 
Po eseription 
cdr_valid_sel 
cdr data valid counter delay in pcs select. 
rx_afe_trim 
Receiver 2nd stage equalizer res control, used to adjust pole-zero 
of RX eq. 
rx_afe_ctrim 
Receiver 1st stage equalizer cap control, used to adjust pole-zero 
of RX EQ. 


COMBO PIPE PHY REG 019 
Address: mee IRESERY Base + offset (0x004C) 


Atte Reset Value 
0x000000 


com_det_once 

0x0 Disable Look for the comma location multiple times 
1'bO: 5 times 
1'b1: 2 times 


sata_vlaid_sel 
SATA mode rx_valid source selects 


beacon_timeout_sel 
rx_polar 
RX output polarity set 
RM 0x8 1'bO: No invert RX output data polarity 
1'b1: Invert RX output data polarity 
rx_afe_rtrim 
Receiver 1st stage equalizer res control, used to adjust pole-zero 
of RX eq. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2341 


RK3588 TRM-Part2 


COMBO PIPE PHY REG 020 

Address: Operational Base + offset (0x0050 

| Bit |Attr|ResetValue| “ss —“t;‘“CW:éCéi scription =— (sd 
31:8 [RO [0x000000__—ifreserved ——“(‘“‘“CS*S*S™S™*~™~™~™~™~C™CCCCCS 


rx_sqdet_trim_l 
RX squelch adjust 
[2:0]: squelch input filler bandwidth adjusts 
3'b000: Max bandwidth 
3'b111: Min bandwidth 
[4:3]: squelch delay adjusts 
. 2'b00: Max delay 

72 RY: DROP 2'b11: Min delay 
[6:5]: amp bias adjusts 
2'b00: Max ibias 
2'b11: Min ibias 
[8:7]: squelch detect vth adjust 
2'bOO: Min vth 
2'b11: Max vth 


COMBO PIPE PHY REG O21 
Address: Operational Base + offset (0x0054) 


| Bit [Attr|ResetValue|  ————C‘iescription = 
[31:8 [RO _|Oxo00000__—ifreserved 
rx_adpt_eq_trim 
7:4 |RW [0x4 [2:0]: adaptive equalizer detection threshold control 
[3]: adaptive equalizer gain control 
rx_sqdet_trim_h 
[9]: bypass rx_superspeed 
1'b1: rx_superspeed=1 
[10]: rx_superspeed function selects 
1'bO: ~los output 
1'b1: ~los output | squelch output 
[11]: rx_pcie_idle function selects 
1'bO: ~ squelch output 
1'b1: los output 


COMBO PIPE PHY REG 022 

Address: Operational Base + offset (0x0058 

| Bit |Attr[ResetValue|  ———(<s——“‘;‘“C;C™CCéi scription 
[31:8 [RO |0x000000__—i[reserved — —s—“‘“(‘“‘“‘(‘(S#:*S*C*C*C*C*C*C*C*C*C*C~C~C~C~C~C~C~C~sdC 


rx_adpt_eq_trim_h 
[6:4]: adaptive equalizer bandwidth control 
. [8:7]: adaptive output refresh bandwidth control 
PO NE OXEE [9]: bypass the adaptive Cj function 
[10]: test mode selects 
[11]: Reserved 


COMBO PIPE PHY REG 023 
Address: Operational Base + offset (Ox005C) 

[Attr|ResetValue| Ci eescription — 
[31:8 [RO _|0xo00000__—ifreserved 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_cdr_trim_| 

[3]: CDR gain adjust 

1'bO: 1/4([4]=1), 1/8([4]=0) 
7:4 RW |0x3 1'b1: 1/8 

[2:0]: The slew rate control for PI 

3'bO00: Fast slew rate 

3'b111: Slow slew rate 


rx_los_trim 
RX los detect adjust 
[1:0]: Low vth adjust 
3:0 |RW |0x0 [2]: Reserved 
[3]: Enable signal of Los eidle reseting CDR or not 
1'bO: Los eidle not reset CDR 
1'bi: Los eidle reset CDR 


COMBO PIPE PHY REG 024 
Address: Operational Base + offset (0x0060 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


rx_cdr_trim_h 
[4]: CDR gain adjust 
1'bO: 1/8 
1'b1: 1/4 when rx_cdr_trim[3]=1 
[5]: CDR phase path gain adjust 
1'bO: x1 
1'b1: x2 
[6]: CDR cpath bandwidth gain adjusts 
1'bO: Low bandwidth 
7:0 |RW |0x00 1'b1: High bandwidth 
[7]: rx_rdy counter clock select 
1'bO: Ref clock 
1'b1: CDR recovery clock 
[9:8]: rx_rdy delay time select 
2'bO0O: 1.28us 
2'b01: 0.64us 
2'b10: 2.56us 
2'b11: 5.12us 
[11:10]: Reserved 


COMBO PIPE PHY REG 025 
Address: Operational Base + offset (0x0064) 

[Attr|ResetValue| —sC‘i@eescription — 
[31:8 |RO [oxo00000_—ifreserved CS 
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| Bit |Attr|ResetValue| —Cieescription 


tx_trim_| 
TX adjust 
[3:0]: TX FFE adjust valid when tx_trim[4]=1 
[4]: Manual mode enable 
[5]: Force rterm detect ready 
1'b1: Force rtern_det_out=1 
[6]: Force eidle 
1'b1: txp/txm is eidle 
[7]: hi-z idle enable 
[8]: tx_pck invert enable 
7:0 |RW |0x00 [9]: MSB enable 
[10]: Bypass low resister eidle mode 
1'bO: Eidle has not hi-z mode 
1'b1: Eidle has hi-z mode 
[11]: Bypass 0.6kohm charge resister 
1'bO: 0.6kohm resister 
1'b1: 1kohm resister 
[13:12]: Rterm detect vth adjust 
2'b00: Max vth 
2'b1i1: Min vth 
[14]: Bypass signal of gate_tx_pck 


COMBO PIPE PHY REG 026 
Address: Operational Base + offset (0x0068 


| Bit [Attr/ResetValue| CSC Scription 
[31:8 [RO |0x000000__—ifreserved Sd 

tx_trim_h 

TX adjust 

[3:0]: TX FFE adjust valid when tx_trim[4]=1 

[4]: Manual mode enable 

[5]: Force rterm detect ready 

1'b1: Force rtern_det_out=1 

[6]: Force eidle 

1'b1: txp/txm is eidle 

[7]: hi-z idle enable 


[8]: tx_pck invert enable 
[9]: MSB enable 


7:0 RW |0x14 
[10]: 
1'bO: 
1'b1: 
[11]: 


Bypass low resister eidle mode 
Eidle has not hi-z mode 

Eidle has hi-z mode 

Bypass 0.6kohm charge resister 
1'bO: 0.6kohm resister 

1'b1: 1kohm resister 

[13:12]: Rterm detect vth adjust 
2'b00: Max vth 

2'b1i1: Min vth 

[14]: Bypass signal of gate_tx_pck 


COMBO_ PIPE PHY REG 027 


Address: Operational Base + offset (OxO006C 
[Attr[ResetValue|——“‘™™C#@ Scription =— 
[31:8 [RO [0x000000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2344 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| ss Ciescription 


rx_trim 
[0]: rx_pck invert enable 
[1]: RX MSB enable 
[3:2]: PLL LPF C1 adjust signal 
. 2'b11: 85pf 

TOP NS ee [5:4]: PLL loop's divider factor(pre-divider) adjust signal 
2'bO0, 2'bO1: 1 
2'b10: 2 
2'bii1: 4 
[6]: PLL LPF R1 fine-adjust signal 
1'bO: Disable(2.5kohm by step) 
1'b1: Enable(1.25kohm by step) 
[7]: Reserved 


COMBO PIPE PHY REG 028 
Address: Operational Base + offset (0x0070 


Bit {Attr| Reset Value|________Description __| 
ig 0x000000 


7:5. |Rw- x0 ee emai 
TX margin control 


rterm_det_trim 

[1:0]: rterm detect pre-charge time adjust 
2'b00: 512us 

2'b1i1: 4096us 

[3:2]: rterm detect post-charge time adjust 
2'bOO: 8us 

2'b1i1: 64us 

[4]: Reserved 


RW |0x05 


COMBO PIPE PHY REG 029 
Address: Operational Base + offset (0x0074) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 |RO_|0x000000 


unused_name1_bankO 
Bit[3]: gate_tx_pck_sel length select 
7:4. |RW |0x4 Bit[2]: Reserved 
Bit{1]: Bypass idle det in PCIe P1.1 and P1.2 
Bit[O]: SATA align detect logic output select 
bist_out_sel 
: tx_deemph 


COMBO PIPE PHY REG 030 
Address: Operational Base + offset (0x0078) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 |RO_|0x000000 


: testo_sel 
pcs internal signal to testo io select 


COMBO PIPE PHY REG 031 
Address: Operational Base + offset (0x007C) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:8 |RO_|0x000000 


register_bankO 
[0]: bypass the mode of pd_ck100m controlling CKDRV 
1'b0: CKDRV is on only in PCIE mode 
1'b1: CKDRV is controlled by ckref_src[1:0] 
[2:1]: CKDRV output slew rate adjusts 
2'bOO: Fast 
2'b11: Slow 
[3]: 500hm termination disable signal in CKREP/N TX mode 
1'b0O: Not disable 
1'b1: Disable mode 
[5:4]: Select signal of SSC direction 
2'b00: Up spread spectrum 
2'b01: Down spread spectrum 
: 2'b10: Illegal 

TO “TRE OX EO 2'b11: Intermediate spread spectrum 
[7:6]: SSC offset compensation 
2'b00: Oppm 
2'b01: +500ppm 
2'b10, 2'b11: -500ppm 
[8]: pll_rdy delay control when rate change 
1'b0O: Delay 3*TX_PCK relative to the falling edge of gate_tx_pck 
1'b1: Delay about 20us relative to the falling edge of gate_tx_pck 
[9]: Select pll_lock to TX/RX 
1'bO: pll_lock_txrx is same to pll_lock_pcs 
1'b1: pll_lock_txrx is not controled by gate_tx_pck 
[12:10]: PLL KVCO fine tuning signals 
[13]: PLL control SSC module period 
[15:14]: Reserved 


COMBO PIPE PHY REG 032 

Address: Operational Base + offset (0x0080) 

| Bit [Attr|ResetValue| CC‘ escription = 
[31:8 [RO _|0xo00000_—ifreserved sd 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2346 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| —Ci@eescription 


register_bank1 
[0]: bypass the mode of pd_ck100m controlling CKDRV 
1'b0: CKDRV is on only in PCIE mode 
1'b1: CKDRV is controlled by ckref_src[1:0] 
[2:1]: CKDRV output slew rate adjusts 
2'bOO: Fast 
2'b11: Slow 
[3]: 500hm termination disable signal in CKREP/N TX mode 
1'b0O: Not disable 
1'b1: Disable mode 
[5:4]: Select signal of SSC direction 
2'b00: Up spread spectrum 
2'b01: Down spread spectrum 
. 2'b10: Illegal 

PD. <| EWOx00 2'b11: Intermediate spread spectrum 
[7:6]: SSC offset compensation 
2'b00: Oppm 
2'b01: +500ppm 
2'b10, 2'b11: -500ppm 
[8]: pll_rdy delay control when rate change 
1'b0O: Delay 3*TX_PCK relative to the falling edge of gate_tx_pck 
1'b1: Delay about 20us relative to the falling edge of gate_tx_pck 
[9]: Select pll_lock to TX/RX 
1'bO: pll_lock_txrx is same to pll_lock_pcs 
1'b1: pll_lock_txrx is not controled by gate_tx_pck 
[12:10]: PLL KVCO fine tuning signals 
[13]: PLL control SSC module period 
[15:14]: Reserved 


COMBO PIPE PHY REG 033 
Address: Operational Base + offset (0x0084 


| Bit |Attr|ResetValue| ss) ———C‘i scription 
31:7 |RO_|0x0000000 


po foo ee 
Comma detect 

SSS a 
Comma received 

fo po epee 
CDR data valid 

p pope ames 
RX super speed 

p pope eevee 
Detection finish 

pf po rem 
SKP removed 
SKP inserted 

COMBO PIPE PHY REG 034 

Address: Operational Base + offset (0x0088) 


[ResetValue| —C*iescription 
0x000000 


EB_OF 


Ebuffer overflow 
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| Bit |Attr|ResetValue| Ci@eescription 


0x0 EB_UF 
Ebuffer underflow 
: DISPARITY_ERR 


: INVALID_CODE 

: BRST_SYM 
COMBO PIPE PHY REG 035 
Address: Operational Base + offset (Ox008C 


Reset Value 


NO_ERR 
NO_ERR 


BIST result 

Test done 

RX electrical idle 
BIST done 

BIST timeout 
Detect finish 


DET_RESULT 


Detect result 


COMBO PIPE PHY REG 036 
Address: Operational Base + offset (0x0090 


COMBO PIPE PHY REG 037 
Address: Operational Base + offset (0x0094) 
[ResetValue[ ——“‘é‘i@Scriptiom 


CO 
Max jitter 
CDR_FL_EN 


COMBO PIPE PHY REG 038 
Address: Operational Base + offset (0x0098) 


0 
ae USB3_MODE 
. USB3_ MODE 
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| Bit |Attr|ResetValue| Ci@eescription 


SATA_MODE 


PCIE_MODE 
BEACON_LFPS 


fe 
TX_DET_RX_0 

he 
GAT_PLL_CLK 

Ro | SS MODULE 


SS_MODULE 


COMBO PIPE PHY REG 039 
Address: Operational Base + offset (OxO009C 


COMBO PIPE PHY REG 040 
Address: Operational Base + offset (OxO0A0 


0x000000 


pope eee 
PWON_IREF 
PWON_LFPS_DET 
PWON_IDLE_DET 


F PWON_OOB_DET 
PWON_OOB_DET 

p fo pe epee 
PWON_HS_DET 
PWON_RX_BUS 

2 ro oxo Pwoncpeceoe 

pppoe tes 
PWON_TX_BUF 

p fo pe mages 
PWON_CDR_O 
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COMBO PIPE PHY REG 041 
Address: Operational Base + offset (0x00A4) 
Reset Value p 


| escription 
ope eee 

RX_DETECEED 

RX_LFPS_I 

RX_SUPERSPEED 


RX SATA_IDLE 
RX _SATA_IDLE 


RX_VALID 


COMBO PIPE PHY REG 042 
Address: Operational Base + offset (Ox00A8) 


po foo reer 
REFCK_DET_OUT 
RTERM_DET_OUT 
RX_ADPE_EQ_ FL 
RX_ADPT_EQ_ TRIM 
COMBO PIPE PHY REG 043 
Address: Operational Base + offset (OxOOAC) 


po foo keg 
BERC_SYM 
LP_RX_EN 
LP_SLAVE_EN 
RX_ADPT_EQ_CTRIM 
COMBO PIPE PHY REG 044 
Address: Operational Base + offset (OxOOBO) 


0x000000 


RX_DEBUG_R 
RX_DEBUG_R 


COMBO PIPE PHY REG 045 
Address: Operational Base + offset (Ox00B4) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:8 |RO_|0x000000 


; UNUSED_DEBUG 
COMBO PIPE PHY REG 046 
Address: Operational Base + offset (OxO0B8 


it {Attr| Reset Value|________Description 
31:8 [RO | 
unused_name1_bank1 
bit{[5]: phy clk_src source selects 
1'bO: Source from APB 
1'b1: Source from SOC 
bit[4:3]: phy clk_src control 
bit{2]: IP BIST_MODE source selects 
0x00 1'b0O: Source from APB 
1'b1: Source from SOC 
bit{1:0]: rx_supperspeed delay selects: 
2'b00: Delay 2 reference clock cycles 
2'bO1: Delay 6 reference clock cycles 
2'b10: Delay 8 reference clock cycles 
2'bi1: Delay 10 reference clock cycles 


COMBO PIPE PHY REG 047 
Address: Operational Base + offset (OxOOBC) 


spit Atte Reset Value|____________Beseription _ 
unused_namei_bank2 

bit[7]: bypass PHY power down in p1.2 with PCIe mode 

1'bO: Disable 

1'b1: Enable 

bit[6]: mac_interface module data valid input source selects 
1'bO: CDR lock from PMA 

1'b1: Data valid generation by cdr_ctrl module 

bit{5]: PMA tx_deemph control source selects 

1'bO: Source from PCS 

1'b1: From APB config 

bit[4]: PMA tx_margin control source selects 

1'b0O: Source from PCS 

1'b1i: From APB config 

bit{3]: PMA tx_swing control source selects 

1'bO: Source from PCS 

1'b1: From APB config 

bit[2]: Reserved 

bit{1]: RX_STANDY_O output selects 

1'bO: rx_standby_o active when rx_standby assert 

1'b1: rx_standby_o normal output when rx_standby dis-assert 
bit{O]: Bypass com_det module sata_mode input when PHY in 
general serdes model 

1'b0: Not SATA mode 

1'b1: SATA mode 


RW |0x00 


COMBO PIPE PHY REG 048 

Address: Operational Base + offset (OxO00CO 

| Bit |Attr[ResetValue| ss ———“‘;‘“C;C™CC*Ci scription 
[31:8 [RO |0x000000__—ifreserved  — —“(‘;*s*S*S*S™S™S™C™C™C™C~dC 
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| Bit |Attr|ResetValue| Ci@eescription 


: Reserved 
COMBO PIPE PHY REG 049 
Address: Operational Base + offset (Ox00C4) 
| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
[31:8 [RO |[0x000000__—i|reserved 


‘ register_bank3 


16.3.4 PCIe 3.0 PHY Registers Summary 

N/A 

16.3.5 PCIe 3.0 PHY Detail Registers Description 
N/A 

16.4 Interface Description 


Table 16-3 PCle 3.0 aaa IO Port 0 Interface ee 


Module Pin 


ie —_pad_clk_ ec? an PCIE30_PORTO_REF_CLKN 


ST feecemaree 
pes ee $< 
feo | 0 [rein porro-an—SS«d 
Ee Me 
fem [0 [reise pomremun—SSSC«*d 
map [0 [reemomesnar A 

Ea 


-—— vpbot/vpd PCIE30_PORTO_AVDDOV75 


ie ca a output, 1/O= jnpu/outpuE bidirectional. 


Table 16-4 PCIe 3.0 Analog IO Port 1 Interface Description 
Module Pin_{ Dir |_____Pin Name _|___romx setting _ 


Pa RN 
freee | vo [rewoo rome SSC*dWASSCSC“‘CNCSC#C‘( 


Pom [0 [remoororinowSSCS*ASCSC~C~“~*S*~*S~S~*S 
foe [0 [remoorominoe SCS~dASSCSC~“‘“S*~*~*S 
faim fo [raeoromnw SSC~dSCSC“‘SCS*~*~* 
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Module Pin ia 


Notes: I=input, ae I/O=input/output, bidirectional. 


Table 16-5 Combo PIPE PHY 0 Analog IO Interface Description 
| Module Pin | Dir | SC PinName | COMUXSetting 


Pavan | v0 [rei sarse ooo we 
avo. | wo | een stan. o-aoo-ovee [WR 
fearern vo [roisooncomwn SSC*dASSCSCSC“‘“*~*Y 
EM 
a NN 


Notes: I=input, O=output, I[/O=input/output, bidirectional. 


Table 16-6 Combo PIPE PHY 1 Analog IO Interface Description 
| Module Pin | Dir | Pin Name | CTOMUXSetting 


Pavan | v0 [reio sarso veo we 
rave. | wo | peen stan s_avoo-owee [WR 
rexrern vo [roo tacos SC*dWASSSCSCSC~C“‘“~*~*~*Y 
EM 
a Ne 


Notes: I=input, O=output, I[/O=input/output, bidirectional. 


Table 16-7 Combo PIPE PHY 2 Analog IO Interface Description 
| Module Pin | Dir | Pin Name | CTOMUXSetting 


Pavowt | v0 [reo saTaso_uses0 2 AoE =| 
favo. | wo [ete arouse zavo-ovee [WA 
rewrern [vo [roo aaccwn SC*WASCSCSCS~C~S~CS 


Pew 0 [reseo-2 nvsnnoo.aranseon ssn [WR SSSCSC* 
Toe [0 [reieao2 nerswrannanonsee.ssne [WR SSC=*S 


Notes: I=input, O=output, I[/O=input/output, bidirectional. 


16.5 Application Notes 
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16.5.1 Subsystem Protocol Link Mapping 


Table 16-8 Protocol Link Mapping 


Controller Physical Link Option PCIe REF CLKP/N Digital GPIO pcie30_phy_mode[2:0] Note 
Name Link 
3’b1xx 3’b000 3’b011 3’b001 3’b010 
Config Config Config Config Config 
1 2 3 4 5 
PCIE30X4 PCIE30_PORTO_LANEO X4G3 PCIE30_PORTO_REF_CLKP/N PCIE30X4_* ye? x x x x N/A 
DM PCIE30_PORTO_LANE1 
PCIE30_PORT1_LANEO(2)® PCIE30_PORT1_REF_CLKP/N 
PCIE30_PORT1_LANE1(3)® 
PCIE30_PORTO_LANEO X2G3@ | PCIE30_PORTO_REF_CLKP/N 02 Vv x x Vv 
PCIE30_PORTO_LANE1 
PCIE30_PORTO_LANEO x1G3@ | PCIE30_PORTO_REF_CLKP/N 02 02 Vv v 0? 
PCIE30X2 PCIE30_PORT1_LANEO X2G3 PCIE30_PORT1_REF_CLKP/N PCIE30X2_* x Vv x Vv x 
RC PCIE30_PORT1_LANE1 
PCIE30_PORT1_LANEO X1G3 PCIE30_PORT1_REF_CLKP/N x 0? Vv fe) @ Vv 
PCIE30X1_0 PCIE30_PORTO_LANE1 X1G3 PCIE30_PORTO_REF_CLKP/N PCIE30X1_0_* x x Vv Vv x 3’D1xx a 
RC cy 
4] 9. 
COMBO_PHY_1_LANEO X1G2 PCIE20_1_REFCLKP/N y@ yo yo yo yo 3’b000 & 
G Lal 
SATA30_1 COMBO_PHY_1_LANEO N/A TBD yo yo yo yo yo 3’bx10 5 
PCIE30X1_1 PCIE30_PORT1_LANE1 X1G3 PCIE30_PORT1_REF_CLKP/N PCIE30X1_1_* x x Vv x Vv 3’D1xx 8 
RC 2 
7 z 
COMBO_PHY_2_LANEO X1G2 PCIE20_2_REFCLKP/N yo yo yo yo yo 3’b000 3 
7] I 
SATA30_2 COMBO_PHY_2_LANEO N/A TBD 3’bx10 
_ )_PHY_2_| / yo yo yo yo yo x 3 
USB300TG_2 COMBO_PHY_2_LANEO N/A N/A 3’bx01 
yo yo yo yo yo 3 
PCIE30X1_2 COMBO_PHY_0_LANEO X1G2 PCIE20_0_REFCLKP/N PCIE3OX1_2* | /@ yo yo yo yo 3’bx00 ® 
RC ne 
SATA30_0 COMBO_PHY_0_LANEO N/A TBD yo yo yo yo yo 3’bx10 
Note: 


M: The pcie_30_phy_mode is ignored by the tagged Configuration, it is only decided by 
{pcie_1In_sel,pipe_phymode}. 
®: The tagged link is down width of an upper link width. 
®: In this configuration, if the link width down to X2 or X1, both of the reference clocks still need to be 
driven and should be from the same clock generator. 
@: If this link is active and regarded as Endpoint function, then this *PORTO* can't be bifurcated. 

&: The pcie_iln_sel stands for pcie_1/0_sel and pcie_1/1_sel located in PD PHP GRF, and for COMBO PHY 0, 
the pcie_1/2_sel is reserved. The pcie_1/n_sel is only valid in PCIe scenario. 
@: In X4 link, the PORT 1 LaneO aka Lane2, and PORT 1 Lane1 aka Lane3 


Table 16-9 Name Mapping of Controller 


Controller Number Name Aka 
0 PCIe30X4 DM PCle3_4L 
1 PCIe30X2 RC PCle3_2L 
2 PCIe30X1_0 RC PCIe3_1L0 
3 PCIe30X1_1 RC PCIe3_1L1 
4 PCIe30X1_2 RC PCIe3_1L2 

Table 16-10 Link IO Name Mapping 
PHY IO Name PCIe PCIe IO SATA IO USBOTG IO 

COMBO_PHY_0_LANEO 1L2 PCIE20_0_{TX,RX}P/N SATA30_0_{TX,RX}P/N 
COMBO_PHY_1_LANEO 1LO PCIE20_1_{TX,RX}P/N SATA30_1_{TX,RX}P/N 
COMBO_PHY_2_LANEO 1L1 PCIE20_2_{TX,RX}P/N SATA30_2_{TX,RX}P/N USB30_SS{TX,RX}P/N 


16.5.2 Combo PHY Application Note 
16.5.2.1 Operation Mode Support 
The following mode are supported for IP operation, IP configuration other than this list are 


not supported 


Table 16-11 PHY operation mode 


PHY MODE | RATE | BUS WIDTH PHY Operation Mode 
00 PCIe Gen1, 32bit, PCLK=62.5M 
00 
00 01 N/A 
01 00 PCIe Gen2, 32bit, PCLK=125M 
01 N/A 
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PHY MODE | RATE BUS_WIDTH PHY Operation Mode 
01 00 00 USB3.0, 32bit, PCLK=125M 
01 00 01 N/A 
- 00 N/A 
01 SATA Geni, 16bit, PCLK=75M 
10 01 80 NVA 
01 SATA Gen2, 16bit, PCLK=150M 
‘ 00 N/A 
01 SATA Gen3, 16bit, PCLK=300M 


@ PHY_MODE is configured by PIPE_PHY_GRF_PIPE_CONO.pipe_phymode 

@ RATE is controlled by protocol controller or can be configured 
PIPE_PHY_GRF_PIPE_CONO.pipe_rate when override is enabled 

@ BUS_WIDTH is controlled by protocol controller or can be configured 
PIPE_PHY_GRF_PIPE_CONO.pipe_databuswidth when override is enabled 

16.5.2.2 Power Down Mode 

Power down control signals to individual analog modules are generated based on PWDN[1:0] 


setting from PIPE inputs as shown in below table. An override function is provided for debug 
purpose, see Multi-PHY register list. (VW - active; <- power down) 


Table 16-12 PCIE power down mode 


PWDN[3:0] | TX_ELECIDLE | TX_Buffer RX_Buffer CDR TX_PLL 

0000 -- Vv Vv Vv Vv 
O(illegal) JV JV V af 

eoet 1 x Vv Vv Vv 
O(illegal) Vv »< x Vv 

pre 1 x x xX V 
0 V x x x 

yee 1 x x x x 

a O(illegal) Vv x x xX 
1 x x x x 


In PCIe mode, power for IVREF and PCle idle detector are always on, while power for LFPS, 
1.5G SATA idle and 3G/6G SATA idle detectors are always off, and power of Rx buffer is off 
when RX_STANDBY is high. 


Note: If TX_ELECIDLE(pipe_txelecidle) and TX_COMPLIANCE(pipe_txcompliance) is both 
asserted, all powers are off. 


Table 16-13 USB3 power down mode 


PWDN[3:0] | TX_ELECIDLE | TX_Buffer | RX_Buffer | CDR TX_PLL 
0000 -- v v v v 
wor a a 
oo 2 — 
001 x ’ nb 


In USB3.0 mode, power for IVREF and LFPS detector are always on, while power for PCIe 
idle, 1.5G SATA idle and 3G/6G SATA idle detectors are always off, and power of LFPS 
detector and power of Rx buffer are turned off if termination is not on. 
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Table 16-14 SATA power down mode 


PWDN[3:0] | TX_ELECIDLE | TX_Buffer | RX_Buffer CDR TX_PLL 
0000 -- Vv v Vv Vv 
0001 (tea! ¥ — : 
ane O(ilegal ¥ - . y 
Bie O(illegal) v : s , 
0111 (Mega! ¥ ~ — ~ 


In SATA mode, power for IVREF and 1.5G SATA idle detector are always on, while power for 
LFPS and PCIE idle detectors are always off, and power of Rx buffer is off when 
RX_STANDBY is high. 


The PWDN is controlled by protocol controller default, it also can be controlled by 
PIPE_PHY_GRF_PIPE_CONO.pipe_powerdown when override is enabled. 

16.5.2.3 Reference Clock 

Combo PIPE PHY’s reference clock source can be selected from either PLL_CKREF_INNER or 
CKREFP/CKREFN, according to the status CKREF_SRC[1:0] after the PHY de-asserted reset. 


The differential pair CKREFP/N can be configured as either reference clock input or reference 
clock output, according to CKREF_SRC[1] 


Configure the register signal su_trim[29] to select reference clock(ckref) or 1OOMHz clock 
(ck100m_pcie) from PLL to drive to CKREFP/N 


The CKREF_SRC is controlled by PIPE_PHY_GRF_PIPE_CON3.phy_clk_ref_src, and the 
PIPE_PHY_GRF_PIPE_CON3.phy_clk_sel is used to set the frequency of the selected 
reference clock. 


The PLL_CKREF_INNER is derived by SoC internal CRU, refers to CRU for detail 
configurations to generate the appropriate reference clock. 
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CKREF_SRC[O] & ~CKREF_SRC[1] 


PLL_CKREF_INNER 


CK_SYS_CKREF 


ck100m_pcie 


~CKREF_SRC[1] su_trim[29] 


CKREF_SRC[1] &CKREF_SRC[0] 


Fig. 16-7 Reference Clock Structure of Combo PIPE PHY 


16.5.3 PCIe 3.0 PHY Application Note 

16.5.3.1 Aggregation and Bifurcation 

The PCIe 3.0 PCS can be connected to up to 2 PHYs, so that the number of lanes on the 
PCIe 3.0 PCS equals the cumulative number of lanes on the PHYs. This feature is referred to 
as PHY aggregation. 


The PCIe 3.0 PCS lanes can be configured to operate as one or more links with each link 
configured to operate at a different rate (pipe_laneX_rate) and in a different protocol 
(pipe_laneX_protocol), provided the PHY supports such a bifurcation configuration. Each 
PCIe 3.0 PCS lane can be independently configured to be part of a particular link using the 
pipe_laneX_phy_src_sel input. 


In current design subsystem, aggregation and bifurcation is automatically implemented by 
configuring the pcie30_phy_mode, it is no necessary do other configuration by default. 


The pipe_laneX_phy_src_sel changed depends on the pcie30_phy_mode, so any changes to 
pcie30_phy_mode must be followed by phy_reset 
(PHPTOPSOFTRST_CONOO.resetn_pcie30_phy) assertion. 
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PCle3.0 PIPE Wrapper 


PCle30X4 
DM 


PCle30X1_0 
RC 


PCle30X2 
RC 


PCle30X1_1 
RC 


Fig. 16-8 Full Mapped Interconnection of PCle 3.0 PHY 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2358 


RK3588 TRM-Part2 


PCle3.0 PIPE Wrapper 


PCle30X4 
DM 


PCle30X1_0 
RC 


PCle30X2 
RC 


PCle30X1_1 
RC 


Fig. 16-9 Config1 -- Aggregation of PCIe 3.0 PHYO and PHY1 
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PCle3.0 PIPE Wrapper 


PCle30X4 
DM 


PCle30X1_0 
RC 


PCle30X2 
RC 


PCle30X1_1 


RC 


Fig. 16-10 Config2 -- Non-Aggregation and Non-Bifurcation of PHYO and PHY1 
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PCle3.0 PIPE Wrapper 


PCle30X4 
DM 


PCle30X1_0 
RC 


PCle30X2 
RC 


PCle30X1_1 
RC 


Fig. 16-11 Config3 -- Bifurcation for Both PHYO and PHY1 
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PCle3.0 PIPE Wrapper 


PCle30X4 
DM 


PCle30X1_0 
RC 


PCle30X2 
RC 


PCle30X1_1 


RC 


Fig. 16-12 Config4 -- Only PHYO Bifurcation 
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PCle3.0 PIPE Wrapper 


PCle30X4 
DM 


PCle30X1_0 
RC 


PCle30X2 
RC 


PCle30X1_1 
RC 


Fig. 16-13 Config5 -- Only PHY1 Bifurcation 


16.5.3.2 PHY Power-Up 

Power up the vp* and vph power supplies in any order and then proceed with the PHY reset 

and initialization sequence (vp* indicates the grouping of all core supplies; vp, vpdig, and 

vptxxX). 

@ The state of the PHY is unknown after power up but before assertion of reset. The PHY 
may exhibit unwanted behavior such as TX enabled, or RX terminations activated. 

@ While the unknown state is undesirable, the PHY has been designed to prevent damage 
if it is left in this state. 

@ Use aramp time of no faster than 10 us and a rate no faster than (supply voltage)/10 
us. The ramp requirement is set based on our ESD clamp triggering time. 

16.5.3.3 PHY Initialization and Reset Sequences 

During PHY reset and initialization sequence, the PHY performs power up circuit calibrations 

and enters the configuration mode defined by the primary inputs. The PHY does not require 

any clocks to be supplied to enter the reset state (assertion of phy_reset). Exit from the 

reset state is indicated by de-assertion of txX_ack/rxX_ack and requires a reference clock to 

be supplied and ref_clk_en input to be asserted. 
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When phy_reset is asserted, the TX and RX terminations are disabled and txX_p/m are tri- 
stated for all lanes of the PHY. In addition to global phy_reset, txX_reset/rxX_reset inputs 
can be used to reset individual lanes in the PHY. When txX_reset is asserted, the txX_pstate 
is similar to P2, the TX terminations are disabled and txX_p/m are tri-stated for lane X. 
When rxX_reset is asserted, the rxX_pstate is similar to P2, the RX terminations are 
disabled for lane X. TxX_reset/rxX_reset are ignored when phy_reset is asserted. Asserting 
either txX_reset or rxX_reset during phy_reset assertion stalls the Raw_PCS FSM operation 
before internal registers are updated for lane X after phy_reset is de-asserted. 

16.5.3.4 Lane Disabling and Up/Down-Configuration 

16.5.3.4.1 RX Standby Mode 

A lane in an active link can be disabled by setting pcs_txX_elecidle = 1 and 
pcs_rxX_standby = 1 while keeping pcs_laneX_powerdown set to PO. This setting maintains 
the TX common mode on the lane while turning off the transmit driver and disabling the 
CDR—keeping the rest of receiver circuitry on. The disabled lanes can be enabled again with 
minimal supported wake-up time by setting pcs_txX_elecidle = 0 and pcs_rxX_standby = 0. 
16.5.3.4.2 PIPE Lane Disable 

A lane in an active link can be disabled by setting pcs_txX_elecidle = 1 and 
pcs_txi_compliance = 1. In this state, the PHY’s TX and RX are placed in a P2-equivalent 
state (TX and RX circuits off). This state is a significantly lower power state as compared to 
disabling the lane using pcs_txX_elecidle = 1 and pcs_rxX_standby = 1. The disabled lanes 
can be enabled again according to the requirements defined in the PIPE 4.3 specification, 
“Multi-lane PIPE - PCI Express Mode” section. Therefore, the MAC must either assert 
pcs_laneX_reset_n or set pcs_laneX_powerdown to Pi at the same time as exiting the 
disabled state 


16.5.3.4.2.1 Exception 


The PIPE 4.3 specification states that the PHY should ignore the PIPE signals when a lane is 

disabled using pcs_txX_elecidle = 1 and pcs_tx1_compliance = 1. 

When in such a disabled state, the Consumer PCIe 3.0 PCS supports the following two 

modes: 

@® upcs_pipe_config[0] = 0: The Consumer PCIe 3.0 PCS ignores PIPE interface signals. In 
this mode, the pcs_laneX_pcs_clk output is gated. 

@® upcs_pipe_config[O] = 1: The Consumer PCIe 3.0 PCS monitors the PIPE interface 
signal, pcs_laneX_powerdown. Therefore, if pcs_laneX_powerdown is set to PO/POs/P1 , 
the pcs_laneX_pcs_clk output is available. This mode enables the MAC to continue using 
the pcs_laneX_pcs_clk output from a particular lane in a link to sample/launch PIPE 
signals for other active lanes in the same link, resulting in a simpler clock architecture in 
the MAC. Without this mode, the MAC would be required to use the pcs_laneX_pcs_clk 
output of each lane to sample/launch data of the same lane. 

16.5.3.4.3.  P1.2 State 

A lane can also be disabled by placing the lane in a P1.2 state. If all other lanes in the link 

and all lanes on one PHY are in a P1.2 state, this mode is the most power-efficient mode, 

because in this case the reference clock for that PHY can be turned off. 

16.5.3.5 Configuration for a Disabled PHY 

There are several methods to disable a PHY, if the PHY is not being used in application (one 

or more PHYs are disabled). To disable a PHY, follow the methods outlined in below table. 


Table 16-15 Signal Connections if the PHY is Not Used 


Signal 


Method 1: All 
Power Supplies 
(vp, vph, vptxX, 


Method 2: All 
Power Supplies 
(vp, vph, vptxX, 


Method 3: All 
Power Supplies 
(vp, vph, Vptxx, 


vpdig, gd) at vpdig, gd) vpdig, gd) Left 
Nominal Voltage Connected to Unconnected 
and IDDQ=1 Ground (Floating) 
PMA inputs from Automatically Tie all inputs to Tie all inputs to 
Raw PCS engaged isolation ground— ground— 
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Signal 


Method 1: All 
Power Supplies 
(vp, vph, vptxX, 


Method 2: All 
Power Supplies 
(vp, vph, vptxX, 


Method 3: All 
Power Supplies 
(vp, vph, vptxXx, 


vpdig, gd) at vpdig, gd) vpdig, gd) Left 
Nominal Voltage Connected to Unconnected 
and IDDQ=1 Ground (Floating) 
cells recommended recommended 
PMA outputs to Raw _ | Insert isolation gate- | Insert isolation gate | Insert isolation gate 
PCS recommended 


rxX_p, rxX_m 


Leave floating or tie 
low 


Leave floating or tie 
low 


Leave floating or tie 
low 


ref_alt_clk_m 


txX_p, txX_m Leave floating Leave floating Leave floating 
resref Leave floating Leave floating Leave floating 
ref_pad_clk_p, Tie low Tie low Tie low 
ref_pad_clk_m 

ref_alt_clk_p, Tie low Tie low Tie low 


@ For methods 2 and 3, to ensure that the outputs do not float high nor drive any active 
logic, you must use isolation gates on PHY outputs, this is achieved by set 
pcie30_clamp_n to “O” . Furthermore, to prevent the PHY circuitry from inadvertently 
toggling, it is good practice to tie all the inputs to the ground. 

@ If REXT is being shared with other PHYs, use only method 1. For REXT sharing, the 
request and ack handshake logic within each PHY must be powered and should allow the 
handshake signals from other PHYs to propagate through. 

@ If clock is being repeated, ensure that you do not power down the PMAs in the chain. 

@ For more information about IDDQ mode, set test_burnin =O && test_powerdown =1 

16.5.3.6 Reference Clock Implementation 

The PHY supports a differential reference clock source. The source may be driven through 

either external pads or internal pins. The reference clock must meet specific requirements 

for signal swing and jitter. The clock frequency supported by current PHY is 100M. 


There are two types of reference clock implementations: 
@ External off-chip reference clocks using ref_pad_clk_p/ref_pad_clk_m 
@ On-chip reference clocks using ref_alt_clk_p/ref_alt_clk_m, from internal CRU 


The external off-chip reference clock implementation support either a differential clock or a 
CMOS single ended clock. The external off-chip reference clock input is an unterminated, AC 
coupled input. If the reference clock is a single-ended CMOS clock, one of the clock inputs 
(such as ref_pad_clk_p) must be a full-swing CMOS clock, and the other input (Such as 
ref_pad_clk_m) should be tied to either high or low. If the reference clock is differential, it 
may be CML or LVDS, or any differential specification that meets the specification. Any 
reference clock inputs that are not being used should be tied to ground. 


The on-chip reference clock implementation supports only a CMOS level clock 

implementation. The on-chip reference clock can we input either differentially or single- 
ended. If the on-chip reference clock is sent in single-ended then ref_alt_clk_p must be 
used and ref_alt_clk_m should be tied to ground. 


16.5.3.6.1 


External Off-Chip Clock Sources 


When routing reference clocks in from off-chip, a signal integrity (SI) analysis should be 
performed using a model of the clock input, package, board traces, and clock source. This 
analysis should confirm that the reference clock input specification is being met across the 
external on-chip reference clock input (ref_pad_clk_p/ref_pad_clk_m). 
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Fig. 16-14 Model of Reference Clock Pad Input Load 


Table 16-16 Reference Clock External Pad Input Parasitics 


Location Parasitic Device Value Unit 
OFF PHY R1 <50 Ohm 
OFF PHY Cl <1 pF 
Within PHY: Bump to | R2 <50 Ohm 
prescaler input 
Within PHY: Bump to | C2 <1 pF 
prescaler input 
Within prescaler: R3 400 Ohm 
2nd ESD Prot 
resistor 
Within prescaler: AC | C3 840 fF 
cap 
Within prescaler: DC | R4 456k Ohm 
Bias resistor 
Within prescaler: C4 50 tF 
Input cap of 
prescaler input RX 


To improve common-mode rejection ratio (CMRR), differential traces should be as well 
matched as possible 


The reference clock inputs are not terminated. This is to allow for connection of reference 
clocks to multiple PHYs at the same time. If termination is used, it should be placed on your 
board as close to the chip as possible. For PCIe, see the PCIe CEM specification for detail on 
how to implement the on-board termination 

16.5.3.6.2 | On-Chip Clock Sources 

Many applications require an on-chip reference clock. The challenge is getting the reference 
clock to the PHY without adding supply-noise-induced jitter to the clock. The 
ref_alt_clk_p/ref_alt_clk_m is supplied by PHP PLL which powered by PMU VDD to get 
cleaner clock. 

16.5.3.7 External SRAM Support 

The Raw PCS stores the instruction code to execute the calibration and adaptation 
algorithms. In order to minimize the area of the Raw PCS, this pre-optimized and pre- 
validated code is stored in the form of hardcoded lookup table. An external SRAM must be 
included for the purpose of updating the IP firmware. This provides flexibility for future and 
post-silicon product enhancements. 


After de-assertion of phy_reset, the boot loader in the Raw PCS loads the code from the 
internal lookup table to the external SRAM and asserts output signal, sram_init_done. After 
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initialization of SRAM, user can change the SRAM contents (or access any PHY register) 
using either the JTAG or the CR Parallel Interface by addressing the SRAM address space in 
the register map. After external access to the SRAM (or any other PHY register) is complete, 
input sram_ext_Id_done should be set high, allowing the FSMs in the Raw PCS to start 
executing the code from SRAM. 


When sram_bypass is asserted, the access to the SRAM is bypassed and the lane FSMs 
execute the code from the hard-coded lookup table in the Raw PCS. This signal is meant to 
be used only for debugging purposes and must not change after phy_reset is negated. 


The offset of the each PHY’s SRAM begins at 0x18000, ends at 0x1BFFC. 
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Chapter 17 Process-Voltage-Temperature Monitor (PVTM) 


17.1 Overview 

The Process-Voltage-Temperature Monitor (PVTM) is used to monitor the chip performance 

variance caused by chip process, voltage and temperature. 

PVTM supports the following features: 

@ Aclock oscillation ring is integrated and used to generate a clock like signal, the 
frequency of this clock is determined by the cell delay value of clock oscillation ring 
circuit. 

@ A calculation logic is used to measure the frequency of the clock oscillation ring. 

@ Follow PVTM blocks are supported: 
m™ BIGCOREO_PVTM, used near A76_0/1 

BIGCORE1_PVTM, used near A76_2/3 

LITCORE_PVTM, used near DSU and A55_0/1/2/3 

NPU_PVTM, used near NPU 

GPU_PVTM, used near GPU 

PMU_PVIM, used near PMU 


17.2 Block Diagram 


pvtm_ engine 


APB Interface} 


max_value[31:0] 
min_value[31:0] 
avr_value[31:0] 

freq_cal_auto 


clk_pvtm 


Fig. 17-1 PVTM Block Diagram 
The PVTM include two main blocks: 
@ apb_slv 
APB slave interface with 32-bit bus width. 
@ pvtm_engine 
It is composed with inverters with odd number, which is used to generate a clock. 
BIGCOREO/BIGCORE1/LITCORE_PVTM/GPU/NPU_PVTM supports several clock oscillation- 
rings, and finally selects one. PMU_PVTM only supports one clock oscillation rings. 
The frequency calculation logic of BIGCOREO/BIGCORE1/LITCORE_PVTM/GPU/NPU_PVTM 
support manual mode and auto mode, and these two modes can be used at simultaneously. 
The PMU_PVTM only support manual mode. 
17.3 Function Description 
17.3.1 Frequency Calculation 
A clock is generated by the oscillation ring and a frequency fixed clock clk_pvtm is used to 
calculate the cycles of the clock. Supposing the time period is 1s, then the clock period of 
oscillation ring clock is T= 1/clock_counter(s), the cell delay value is T/2. 
For manual mode, user can only get one frequency result for a calculation. 
For auto mode, user can set the calculation times, and get the maximum, minimum and 
average frequency during calculation. It also supports to generate an interrupt when the 
minimum or average frequency below a threshold. The threshold can be configured. 
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17.3.2 Low power mode usage 
A clock divided from PMU_PVTM oscillation ring is used in low power mode, which can 
replace the function of 32KHz clock source 


17.4 Register Description 
17.4.1 Registers Summary 


pecet Description 
Value e 


PVIM_CONO 
PVIM_COND 
VIM CON2 
VIM CONS 
PvIM CON4 
PVIM CONS 
PvIM_CON6 
VIM STATUSL 
PVIM STATUS2 
PVIM STATUS3 
PVIM STATUS4 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

17.4.2 Detail Register Description 

PVTM_VERSION 

Address: Operational Base + offset (Ox0000) 


[eit [attr[Reset Value] —=SSS*~*~«éi iescription SSSCSCSC~S~S~*S 
31:16|RO_[ox0000 


version 
15: R 2 
oe? PVTM version 


PVTM_CONO 
Address: Operational Base + offset (0x0004) 


Bit |Attr| Reset Value 


write_enable 
write_enable 
31:16}WO |0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 


15:6 |RO |oxoo0 reserved 


5 rw loxo pvtm_rnd_seed_en 
Set high to enable the round seed in PVTM. 
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| Bit |Attr| Reset Value 


pvtm_osc_sel 

Oscillation ring selection 

For CPU_PVTM: 

3'bO000: oscillation ring 0 

3'bO001: oscillation ring 1 

3'b010: oscillation ring 2 

3'b100: oscillation ring 4 

3'b101: oscillation ring 5 
4:2. |RW |0x0 3'b110: oscillation ring 6 

others: Reserved 

For GPU/NPU/TOP_PVTM: 

3'bO00: oscillation ring 0 

3'bO001: oscillation ring 1 

others: Reserved 

For PMU_PVTM: 

3'bO00: oscillation ring 0 

others: Reserved 


pvtm_osc_en 
1 RW |0x0 
1 fw [oxo Set high to enable the oscillation ring in the PVTM. 
pvtm_start 
RW {0x0 


PVTM_ _CON1 
Address: Operational Base + offset (0x0008) 


_Bit_|attr| Reset Value 
pvtm_cal_cnt 

31:0 |RW |0x00000000 

31:0 |rw foxo0000000 | PVTM calculation counter 


PVTM_CON2 
Address: Operational Base + offset (Ox000C) 


Bit [attr [Reset Value 


write_enable 
write_enable 
31:16}WO |0x0000 Write enable for lower 16 bits, each bit is individual. 
1'bO: Write access disable 
1'b1: Write access enable 


pvtm_osc_ring_autosel_en 
PVTM oscillation ring auto select enable control. It will take turns 
the oscillation ring (enabled by pvtm_osc_ring_autosel_en[7:0]) 
in order and then loop back. When none of them is enabled, use 
15:8 |RW /|0x00 the oscillation ring selected by pvtm_osc_sel_auto. For example, 
when set pvtm_osc_ring_autosel_en[7:0]=8’b00000111, it will 
take turns oscillation ring 0, oscillation ring 1 and oscillation ring 
2 in order to test and then loopback, other rings will not be 
tested. 
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| Bit |Attr| Reset Value 


pvtm_avr_cal_mode 
PVTM average value calculate mode 
1'bO: The average value = (Summary_value-max_value- 

7 RW {0x0 
min_value) /(measurement_number-2) 
1'b1: The average value = summary_value 
/measurement_number 
pvtm_avr_update_mode 
PVTM average value update mode 

rw loxo 1'bO: Only when the number of measurements arrive 

pvtm_avr_period, the average value is updated. 
1'b1: When the number of measurements is equal to or greater 
than 3, the average value is updated gradually. 
pvtm_start_auto_mode 
PVTM start mode 
1'bO: When the number of measurements arrive 

5 RW {0x0 pvtm_cal_period, calculate stop and pvtm_start_auto is cleared. 
1'b1: When the number of measurements arrive 
pvtm_cal_period, calculate don't stop and pvtm_start_auto is not 
cleared. 


pvtm_osc_sel_auto 

Oscillation ring selection for auto mode 

For CPU_PVTM: 

3'bO00: oscillation ring 0 

3'bO001: oscillation ring 1 

3'b010: oscillation ring 2 

3'b100: oscillation ring 4 

3'b101: oscillation ring 5 
4:2. |RW |0x0 3'b110: oscillation ring 6 

others: Reserved 

For GPU/NPU/TOP_PVTM: 

3'bO00: oscillation ring 0 

3'bO001: oscillation ring 1 

others: Reserved 

For PMU_PVTM: 

3'bO00: oscillation ring 0 

others: Reserved 


1 RW lox0 pvtm_osc_en_auto 
Set high to enable the oscillation ring in the PVTM for auto mode. 
pvtm_start_auto 
RW {0x0 
jo |aw foro Set high to start PVTM for auto mode. 


PVTM_CON3 
Address: Operational Base + offset (0x0010) 
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| Bit |Attr| Reset Value 


: pvtm_cal_cnt_auto 

ee PVTM calculation counter for auto mode 
PVTM CON4 

Address: Operational Base + offset co pa 


| Bit |Attr Reset Value Ss 


pvtm_avr_period 
31:16|/RW 00 
ststelaw oxoo0o | PVTM average calculation period 
pvtm_cal_period 
15:0 |RW 
15:0 frw ae PVTM calculation period 


PVTM_CON5 
Address: Operational Base + offset ee 


= Reset Value | sieseription =— sid 
pvtm_min_threshold 
exQoogneye PVTM minimum value threshold 


PVTM_CON6 
Address: Operational Base + offset aa 


| Bit |Attr Reset Value | siDeseription si 
pvtm_avr_threshold 
31: RW |0x00000000 
31:0 rw |ox00000000 PVTM average value threshold 


PVTM_INT EN 
Address: Operational Base + offset (0x0070) 


_ Bit |Attr] Reset Value | Description 
31:3 |RO_|0x00000000 


cal_done_Int_en 

2 RW /|0x0 1'bO: Calculation done Interrupt disabled 
1'b1: Calculation done Interrupt enabled 
avr_value_Int_en 

1 RW /|0x0 1'bO: Average value Interrupt disabled 
1'b1: Average value Interrupt enabled 
min_value_Int_en 

RW /|0x0 1'bO: Minimum value Interrupt disabled 

1'b1: Minimum value Interrupt enabled 


PVTM_INTSTS 
Address: Operational Base + offset (0x0074) 


_ Bit |Attr| Reset Value Description 
31:3 |RO_|0x00000000 


W1 cal_done_IntSts 
2 C 0x0 1'bO: Calculation done Interrupt not generated 
1'b1: Calculation done Interrupt generated 
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| Bit _|Attr| Reset Value 


W1 avr_value_IntSts 
1 C 0x0 1'bO: Average value Interrupt not generated 
1'b1: Average value Interrupt generated 


min_value_IntSts 
1'bO: Minimum value Interrupt not generated 
1'b1: Minimum value Interrupt generated 


PVTM_STATUSO 
Address: Operational Base + offset (0x0080) 


| Bit |Attr|ResetValue| Ciescription 
31:1 |RO_|0x00000000 


xe pvtm_freq_done 
Indicates PVTM frequency count done. 


PVTM_STATUS1 
Address: Operational Base + offset (0x0084) 


[Bit [Attr[ Reset Value 


; pvtm_freq_cnt 
1:0 [Ro parrpabekse Indicates the cycle counts of the OSC_RING clock. 


PVTM_STATUS2 
Address: Operational Base + offset (0x0088) 


Bit |Attr| Reset Value 


pvtm_rnd_seed_low_bits 
1: 
1:0 [Ro pa neaoeee Indicates low 32bits of the cycle count of round seed. 


PVTM_STATUS3 
Address: Operational Base + offset (Ox008C) 


| Bit |Attr|ResetValue| ss iescription 
; pvtm_rnd_seed_high_bits 
1:0 |ro | enamel Indicates high 32bits of the cycle count of round seed. 


PVTM_STATUS4 
Address: Operational Base + offset (0x0090) 


Bit. [Attr| Reset Value 
; pvtm_min_value 
1:0 [ro Beene BUFTM-niminnunn Verte 


PVTM_STATUS5 
Address: Operational Base + offset (0x0094) 


Reset Value 


pvtm_avr_value 
1: 
31:0 |ro | rosea acl PVTM average value 


PVTM_STATUS6 
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Address: Operational Base + offset (0x0098) 


Bit |Attr} Reset Value Description 


; pvtm_max_value 
1:0 [Ro OOO? PVTM maximum value 
PVTM_STATUS7 
Address: Operational Base + offset (Ox009C) 


Bit |Attr| Reset Value 


pvtm_avr_cnt 

31:16 0x0000 

i:16|Ro |ox0000 PVTM average calculation current count 
pvtm_cal_cnt 

15:0 0x0000 

15:0 [Ro [ox0000 PVTM calculation current counter 


17.5 Application Notes 

17.5.1 PVTM Manual mode Usage Flow 

1. Enable the frequency fixed clock clk_pvtm. 

2. Reset the PVTM. 

3. Set pvtm_osc_en to enable the generated clock. 

4. Set pvtm_osc_sel to select the clock oscillation ring. 
5 

6 

7 


. Set the pvtm_cal_cnt to an appropriate value. 

. Set pvtm_start to calculate the cycles of the generated clock. 

. Wait the pvtm_freq_done is asserted, then get the value of pvtm_freq_cnt. The period 
OSC_RING clock is T= cal_cnt*(Period of clk_pvtm clock)/freq_cnt, the cell delay value is 
T/2. 

17.5.2 PVTM Auto mode Usage Flow 

. Enable the frequency fixed clock clk_pvtm. 

. Reset the PVTM. 

. Set pvtm_osc_en_auto to enable the generated clock. 

. Set pvtm_osc_sel_auto to select the clock oscillation ring. 

. Set pvtm_cal_cnt_auto to an appropriate value. 

. Set pvtm_cal_period to configure all the calculation times. 

. Set pvtm_avr_period to configure the average times. 

. Set cal_done_Int_en to enable the interrupt. 

. Set pvtm_start_auto to calculate the cycles of the generated clock. 

10. Wait the interrupt is asserted, then get the value of pytm_min_value/pvtm_max_value/ 
pvtm_avr_value. The minimum period OSC_RING clock is T= cal_cnt_auto*(Period of 
clk_pvtm clock)/pvtm_min_value, the minimum cell delay value is T/2. The frequency 
calculation of average and maximum value is same with minimum value. 


OANAUNAKRWNEF 
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Chapter 18 PVTPLL 


18.1 Overview 

PVTPLL is used to monitor the chip performance variance caused by chip process, voltage and 
temperature, and generate a set of reference signals for adjusting the voltage of the chip. 
le supports the following features: 


A clock oscillation ring is integrated and used to generate a clock like signal (osc_clk), the 
frequency of this clock is determined by the cell delay value of clock oscillation ring circuit 
A frequency counter(osc_cnt) is used to measure the frequency of ‘osc_clk’ 

A externally input clock (ref_clk) is used as a reference clock for detecting the frequency 
of ‘osc_clk’ 

A calculation counter uses ‘ref_clk’ to generate a configurable periodic timing window 
The time-counter is used to measure the frequency of ‘osc_clk’ 

Support for dividing the ref_clk and osc_clk 

Support for configuring the effective polarity of the voltage regulator signal 'OUT' 

Six PVTPLL are instantiated in RK3588: PVTPLL_BIGCOREO, PVTPLL_BIGCORE1, 
PVTPLL_LITCORE, PVTPLL_DSU, PVTPLL_GPU and PVTPLL_NPU 

PVTPLL_BIGCOREO, PVTPLL_BIGCORE1, PVTPLL_LITCORE, PVTPLL_DSU 

m™ Support 6 different types of inverter cell selection 

PVTPLL_GPU and PVTPLL_NPU 

m Support 2 different types of inverter cell selection 

Support 64 levels of different length inverter osc_ring selection 


18.2 Block Diagram 


PVTPLL_TOP 


ref_clk 


osc_cnt[31:0] 
=  . 
oen 


ecard FREQ_CAL FREQCOM_VOLT }-___"_, 
ai ou 
|___ es 
OSC_WRAPPER wwitiae 
clk_div_osc 


osc_clk 


pvtpll_con0[15:0] osc_en 
0] | ——————— > 


pvtpll_con1[31:0] -———————. osc_ring_sell2:0] 


pvtpll_con2[31:9} +> ring_length_sel[4:0] 
pvtpll_con3[31:0] >>. clk_div_ref 


clk_div_osc 


Fig. 18-1 VTPLL Block Diagram 


The PVTPLL include four main blocks: 

(1)OSC_RING: it is composed with inverters with odd number, which is used to generate a 
clock. And PVTPLL support multiple type clock oscillation ring and different length osc_ring. 
(2)FREQ_CAL: it is used to measure the frequency of clock which generated from the 
RING_OSC block. 

(3)FREQCOMP_VOLT: it is used to generate a set of reference signals for adjusting the 
voltage of the chip. 

(4)HUB: it is used to split GRF signals into internal functional signals. 


18.3 Function Description 


18.3.1 Interfaces 


The PVTPLL is controlled by GRF and CRU, and the monitoring results are obtained by GRF. 


Table 18-1 PVTPLL Interfaces 


Clock and Reset 
ref_clk I Reference Clock 
resetn I LOW : active 
DFT Signals 
soc_scan_mode I SOC scan mode control 
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scan_clk_pvtpll 


Scan Clock 


soc_test_mode 


SOC test mode enable 


tm_pvtpll_oen 


Test mode 


tm_pvtpll_out 


Test mode 


tm_pvtpll_osc_cnt 


valid 


Oo |OJO/;F]F 


Test mode 


Control Signals 


pvtpll_con0[31:0] 


pvtpll_conO[0] 


pvtpll_start 
PVT_PLL monitor start control 


pvtpll_conO[1] 


osc_en 
osc_ring enable 


pvtpll_conO[2] 


out_polar 
0: ‘out=1’ when need to increase volt 
1: ‘out=0’ when need to increase volt 


pvtpll_conO[7:3] 


Reserved 


pvtpll_con0[10:8] 


osc_ring_sel[2:0] 
osc_ring channel select 


pvtpll_con0O[12:11] 


clk_div_ref[1:0] 
Frequency division factor for ref_clk 


pvtpll_con0[14:13] 


clk_div_osc[1:0] 
Frequency division factor for osc_clk 


pvtpll_con0[15] 


bypass 
0: Support glitch-free frequency switching 
1: Not support 


pvtpll_con0[21:16] 


ring_length_sel[5:0] 
osc_ring inverter length select 


pvtpll_con0[31:22] 


Reserved 


pvtpll_con1[31:0] 


cal_cnt[31:0] 
Frequency measurement period 


pvtpll_con2[31:0] 


pvtpll_con2[15:0] 


threshold[15:0] 
Count difference threshold value 


pvtpll_con2[31:16] 


ckg_val[15:0] 
Clk-gating interval control count value 


pvtpll_con3[31:0] 


ref_cnt[31:0] 
Target reference frequency value 


Output Signals 


oen 


Voltage regulation enable signal 
Low active 


out 


Voltage regulation indication signal 


osc_cnt[31:0] 


osc_clk counter value 


osc_cnt_avg[31:0] 


osc_clk counter average 


osc_clk 


O;O|;O/O|] O 


osc_ring output clock 


Table 18-2 The Registers used to control PVTPLL 


PVTPLL I/O PVTPLL_BIGCOREO/1 | PVTPLL_LITCORE PVTPLL_DSU PVTPLL_GPU PVTPLL_NPU 

pvtpll_con0[15:0] BIGCORE_GRF_PVTPLL LITCORE_GRF_PVTP | DSU_GRF_PVTPL | GPU_GRF_PVTPL | NPU_GRF_PVTP 
= _—CONO_L LL_CONO_L L_CONO_L L_CONO_L LL_CONO_L 

pvtpll_conO[31:16] | BIGCORE_GRF_PVTPLL LITCORE_GRF_PVTP | DSU_GRF_PVTPL_ | GPU_GRF_PVTPL_ | NPU_GRF_PVTP 
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PVTPLL I/O PVTPLL_BIGCOREO/1 | PVTPLL_LITCORE PVTPLL_DSU PVTPLL_GPU PVTPLL_NPU 
_—CONO_H LL_CONO_H L_CONO_H L_CONO_H LL_CONO_H 
pvtpll_coni[31:0] BIGCORE_GRF_PVTPLL LITCORE_GRF_PVTP | DSU_GRF_PVTPL | GPU_GRF_PVTPL | NPU_GRF_PVTP 
_CON1 LL_CON1 L_CON1 L_CON1 LL_CON1 
pvtpll_con2[31:0] BIGCORE_GRF_PVTPLL LITCORE_GRF_PVTP | DSU_GRF_PVTPL | GPU_GRF_PVTPL | NPU_GRF_PVTP 
_CON2 LL_CON2 L_CON2 L_CON2 LL_CON2 
pvtpll_con3[31:0] BIGCORE_GRF_PVTPLL LITCORE_GRF_PVTP | DSU_GRF_PVTPL | GPU_GRF_PVTPL | NPU_GRF_PVTP 
_CON3 LL_CON3 L_CON3 L_CON3 LL_CON3 
osc_cnt[31:0] BIGCORE_GRF_PVTPLL LITCORE_GRF_PVTP | DSU_GRF_PVTPL | GPU_GRF_PVTPL | NPU_GRF_PVTP 
_STATUSO LL_STATUSO L_STATUSO L_STATUSO LL_STATUSO 
osc_cnt_avg[31:0] | BIGCORE_GRF_PVTPLL LITCORE_GRF_PVTP | DSU_GRF_PVTPL | GPU_GRF_PVTPL | NPU_GRF_PVTP 
_STATUS1 LL_STATUS1 L_STATUS1 L_STATUS1 LL_STATUS1 


18.3.2 OSC RING 


Each PVTPLL contains multiple OSC_RINGs that use different types of inverter cell. The 
number of OSC_RING is defined according to the requirements of each item. 
“osc_ring_sel[2:0]” is used to select which OSC_RING to use. The correspondence between 
“osc_ring_sel[2:0]” and the type of inverter cell is shown in the following table 1-2. The 
number of inverters in each OSC_RING can also be selected by the interface signal 
“ring_legth_sel[4:0]”. The correspondence between “ring_length_sel[5:0]” and the number 
of inverters is shown in the following table 1-3. 
Table 18-3 Inverter Cell Type 


Instance osc_ring_sel Inverter Cell Type 
0 HDBLVT20_INV_S_4 
1 HDBLVT22_INV_S_4 
PVTPLL_BIGCOREO 2 Reserved 
PVTPLL_BIGCORE1 3 HDBSVT22_INV_S 4 
PVTPLL_LITCORE 4 HDBLVT20_INV_SHSDB_4 
PVTPLL_DSU 5 HDBLVT22_INV_SHSDB_4 
6 Reserved 
7 HDBSVT22_INV_SHSDB_4 
PVTPLL_GPU 0 UDBLVT20_INV_S 4 
PVTPLL_NPU 1 UDBSVT20_INV_S_4 
Table 18-4 Inverter Length Select 
Instance ring_length_sel | Number of Inverters 
0 10 
1 12 
2 14 
PVTPLL_BIGCOREO 
PVTPLL_BIGCORE1 
PVTPLL_LITCO RE s Obie 
PVTPLL_DSU — — 
61 132 
62 134 
63 136 
0 40 
1 42 
2 44 
PVTPLL_GPU 
PVTPLL_NPU — 
n (n+20)*2 
61 162 
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Instance ring_length_sel | Number of Inverters 
62 164 
63 166 


18.3.3 Frequency Measurement 
‘osc_clk’ is generated by the internal OSC_RING. The time-counter is used to measure the 
frequency of ‘osc_clk’, and the time-counter uses ref_clk as counting clock. PVTPLL 
generates a signal for frequency stabilization by comparing the count values of osc_cnt and 
ref_cnt in the same time period. 
The measurement period is configured through the interface signal cal_cnt[31:0]. At the end 
of each measurement period, the value of osc_cnt is equivalent to the frequency of osc_clk. 
The osc_cnt value is compared with the reference value ref_cnt to generate a signal(out) for 
external voltage regulation. 
18.3.4 Voltage Regulation Signal 
After starting the auto-regulation function, if osc_cnt[31:0] > 
(ref_cnt[31:0]+threshold[31:0]) or osc_cnt[31:0] < (ref_cnt[31:0]-threshold[31:0]), the 
voltage regulation enable signal ‘oen’ is set to 0, and the value of the voltage adjustment 
signal ‘out’ changes according to the set voltage regulation polarity signal ‘out_polar’, and 
the corresponding relationship is as shown below: 

Out_polar=0: ‘out=1’ when need to increase voltage; ‘out=0"’ when need to reduce 
voltage. 

Out_polar=1: ‘out=0’ when need to increase voltage; ‘out=1’ when need to reduce 
voltage. 


18.4 Application Notes 

1. Configure osc_ring_sel and ring_length_sel. 

2. Set osc_en to 1 to enable the generated clock. 

3. Configure cal_cnt, ref_cnt and threshold, and set out_polar to appropriate value. 

4. Set pvtpll_start to 1 to start automatic detection of the frequency and output voltage 
regulation signal ‘out’. 
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Chapter 19 MIPI CSI HOST 


19.1 Overview 
The CSI-2 Host Controller is designed to receive data from a CSI-2 compliant camera sensor. 
A D-PHY configured as a Slave acts as the physical layer. 
The MIPI CSI-2 Host Controller supports the following features: 
e Compliant with MIPI Alliance Specification for CSI-2, Version 1.01.00-9 November 
2010 
Interface with MIPI D-PHY v1.2/D-PHY v2.0/C-PHY v1.1 
Up to four D-PHY RX data lanes or three C-PHY RX data lanes. 
Dynamically configurable multi-lane merging 
Long and Short packet decoding 
Timing accurate signaling of Frame and Line synchronization packets 
Several Frame formats 
m General Frame or Digital Interlaced Video with or without accurate sync timing 
m Data Type (Packet or Frame Level) and Virtual Channel interleaving 
e 32-bit Image Data Interface delivering data formatted as recommended in CSI-2 
Specification 
® All primary and secondary data formats 
m RGB, YUV, and RAW color space definitions 
m From 24-bit down to 6-bit per pixel 
m™ Generic or user-defined byte-based data types 
e Error detection and correction 
m PHY level 
m Packet level 
m Line level 
m Frame level 
e Support DSI video mode/command mode 


19.2 Block Diagram 


The following diagram shows the MIPI CSI-2 Host Controller architecture. 


System 
Image ‘_IIN mara y CLK PPI 
Data I/F N {1 PHY 
Interface Packet . 
Adaptation 
Analyzer 
Layer 
APB Bus Register PPI 
i} Bank 


Fig. 19-1 MIPI CSI-2 Host Controller Architecture 

@ PHY Adaptation Layer: Manages the D-PHY PPI interface 
Packet Analyzer: Merges the data from the different lanes 
@ Image Data Interface: Reorders pixels into 32-bit data for memory storage and 

generates timing accurate video synchronization signals 
@ AMBA-APB Register Bank: Provides access to configuration and control registers 
19.3 Function Description 
19.3.1 Supported Resolutions and Frame Rates 
The CSI-2 specification does not define the supported standard resolutions or frame rates. 
Camera sensor resolution, blanking periods, synchronization events, frame rates, and pixel 
color depth play a fundamental role in the required bandwidth. All these variables make it 
difficult to define a standard procedure to estimate the minimum lane rate and the minimum 
number of lanes that support a specific CSI-2 device. 
Following table presents some predefined and supported camera settings, assuming the 
following: 
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@ Clock lane frequency is 500 MHz or 750 MHz that results in a bandwidth of 1 Gbps or 1.5 
Gbps respectively, for each data lane. 
@ No significant control/reserved traffic is present on the link when pixel data is being 
transmitted. 
The last column of following table presents the minimum number of lanes required for each 
configuration. 
Table 19-1 Supported Camera Settings 


Mega Mega Refresh Color | CSI2 BW D-PHY at | D-PHY at 
Pixels Pixels with Rate Depth (Mbits) 1 Gbps 1.5Gbps 
Overhead (Hz) (bpp) Number Number 
of Lanes of Lanes 
2MP 2560000 15 24 922 if 1 
2MP 2560000 30 24 1843 Z 2 
3MP 3840000 15 16 922 1 1 
3MP 3840000 30 16 1843 2 2 
3MP 3840000 30 24 2765 2 2 
5MP 6400000 Lb 16 1536 2 2 
5MP 6400000 15 24 2304 oS) 2 
5MP 6400000 30 16 3072 4 3 
8MP 10240000 15 16 2458 3 2 
8MP 10240000 15 24 3686 4 3 
8MP 10240000 30 12 3686 4 c) 
12MP 15360000 15 12 2765 5 2 
12MP 15360000 15 16 3686 4 3 
14MP 17920000 15 12 3226 4 3 
16MP 20480000 15 12 3686 4 3 
Video Formats 
1280x720 921600 30 24 664 1 1 
pixels(720p) 
1280x720 921600 60 24 1327 Z 1 
pixels(720p) 
1920x1080 2073600 60 24 2986 3 2 
pixels(1080p 
) 


19.3.2 Error Detection 

The CSI-2 Host Controller analyzes the received packets and determines if there are protocol 

errors. It is possible to monitor the following errors: 

@ Frame errors such as incorrect Frame sequence, reception of a CRC error in the most 
recent frame, and the mismatch between Frame Start and Frame End 

@ Line errors such as incorrect line sequence and mismatch between Line Start and Line 
End 

@ Packet errors such as ECC or CRC mismatch 

@ D-PHY errors such as synchronization pattern mismatch 

Following table shows all the errors that CSI-2 Host Controller can identify. 

Table 19-2 Errors Identified by the CSI-2 Host Controller 


Error Description Level | Action 
phy_errsotsynchs | Start of transmission | PHY Packets with this error are 
ae error on data lane* not delivered in IDI 
with no interface 
synchronization 
achieved 
phy_erresc_* Escape entry error PHY Informative only. Error is 
(ULPM) on data acknowledged in the 
lane* register and the interrupt 
pin is raised. 
phy_errsoths_* Start of transmission | PHY Informative only since 
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error on data lane* PHY can recover from this 
but synchronization error. Error is 
can still be achieved acknowledged in register 
and the interrupt pin is 
raised. 
vc*_err_crc Checksum error Packe | Informative only. Error is 
detected on virtual t acknowledged in the 
channel* register and Interrupt pin 
is raised. 
vc*_err_crc Header ECC contains | Packe | Informative only since 
one error detected t controller can recover the 
on virtual channel* correct header. Error is 
acknowledged in the 
register and the interrupt 
pin is raised. 
err_ecc_double Header ECC contains | Packe | Packets with this error are 
two errors. t not delivered in IDI.s 
Unrecoverable. 
err_id_vc* Unrecognized or Packe | Informative only. Error is 
unimplemented data | t acknowledged in the 
type detected in register and the interrupt 
virtual channel* pin is raised 
err_f_bndry_matc | Error matching Fram_ | Informative only. Error is 
h_vc* Frame Start with e acknowledged in register 
Frame End for virtual and the interrupt pin is 
channel* raised if not masked. 
err_f_seq_vc* Incorrect Frame Fram_ | Informative only. Error is 
Sequence detected e acknowledged in register 
in virtual channel* and the interrupt pin is 
raised if not masked. 
err_frame_data_v | Last received frame, | Fram | Informative only. Error is 
c* in virtual channel*, e acknowledged in the 
had at least one CRC register and the interrupt 
error pin is raised. 


19.4 Register Description 
19.4.1 Registers Summary 


neset Description 
Value i 


CSIZHOST VERSION 
CSIZHOST_N LANES 
CSIZHOST_CSI2_RESETN 
CSIZHOST PHY STATE 
CSIZHOST CONTROL 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

19.4.2 Detail Registers Description 

CSIZHOST VERSION 

Address: Operational Base + offset (Ox0000) 
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| Bit |Attr| Reset Value 


31:1 |RO |OxO0000000 |reserved 
version 
BOERS Version of the csi2host. 


CSIZHOST _N_ LANES 
Address: Operational Base + offset (0x0004) 


| Bit |Attr|ResetValue| ss Ciescription 
31:2 |RO_|0x00000000 


n_lanes 
Number of active data lanes. 
2'bOO: 1 data lane(lane 0) 
1:0 |RW |0x0 2'b01: 2 data lanes(laneO and 1) 
2'b10: 3 data lanes(laneO,1,and 2) 
2'b11: 4 data lanes(ALL) 
Can only be updated when the D-PHY lane is in the Stop state. 


CSIZHOST_CSI2_ RESETN 
Address: Operational Base + offset (0x0010) 


[eit [attr[Reset Value] —=SSS*~*~«éi iescription SSSCSCSC~S~S~*S 
Si: [RO_[oxo0000000 


csi2_resetn 
RW |0x0 CSI2 controller reset output. 
Active low. 


CSIZHOST PHY STATE 
Address: Operational Base + offset (0x0014) 


aoe Reset Value 


rw loxo bypass_2ecc_tst 
ee — Bypass test mode for double ECC errors. 


30:15|RO_|oxo000 reserved 


phy_rxactivehs_3 

14 Lane3 high-speed receive active. 
Active high. 
phy_rxactivehs_2 

13 Lane2 high-speed receive active. 
Active high. 


phy_rxactivehs_1 
12 Lanel high-speed receive active. 
Active high. 
phy_rxactivehs_0 
11 LaneO high-speed receive active. 
Active high. 
a 2 
Clock lane in Stop state. 
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| Bit _|Attr| Reset Value 


phy_rxulpsclknot 
This signal indicates that the clock lane module has entered the 
0x0 
Ultra Low Power state. 
Active low. 
eG phy_rxclkactivehs 
Indicates that the clock lane is actively receiving a DDR clock. 
h topstat t 
5 0x0 phy_stops ateda a_3 
Data lane 3 in Stop state. 
0x0 phy_stopstatedata_2 
Data lane 2 in Stop state. 


5 ro foxo phy_stopstatedata_1 
Data lane 1 in Stop state. 
4 fro foxo phy—stopstatedata 0 
Data lane 0 in Stop state. 
Lane moduleO has entered the Ultra Low Power mode. 
Lane module2 has entered the Ultra Low Power mode. 
Lane modulei has entered the Ultra Low Power mode. 
Lane moduleO has entered the Ultra Low Power mode. 


CSIZHOST ERR1 
Address: Operational Base + offset (0x0020) 


aes Reset Value 


h lane2 
rw loxo err_ph_crc_lane 
Packet crc error of lane2 when sw_cphy_en=1. 
h | 1 
rw loxo err_ph_crc_lane 
Packet crc error of lanel when sw_cphy_en=1. 
err_ph_crc_laneO 
2 RW 
che Packet crc error of laneO when sw_cphy_en=1. 
err_ecc_double 
28 0x0 ees 
Header ECC contains 2 errors, unrecoverable. 


vc3_err_crc 

27 0x0 : 
Checksum error detected on virtual channel 3. 
vc2_err_crc 

26 0x0 Re as : 
Checksum error detected on virtual channel 2. 
vcl_err_crc 

25 0x0 pe law, 

25 |ro foo Checksum error detected on virtual channel 1. 
vcO_err_crc 

24 0x0 Brahe. 

24 |ro foo Checksum error detected on virtual channel 0. 


23:16/RO_loxoo_ reserved 
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| Bit _|Attr| Reset Value 


err_frame_data_vc3 

15 Last received frame, in virtual channel 3, had at least one CRC 
error. 
err_frame_data_vc2 

14 Last received frame, in virtual channel 2, had at least one CRC 
error. 
err_frame_data_vcl 

13 Last received frame, in virtual channel 1, had at least one CRC 
error. 


err_frame_data_vcO 
12 Last received frame, in virtual channel 0, had at least one CRC 
error. 
to [RO|O®: ‘lironee tare sonicneSdabinnwitaletanieldi:. 
Incorrect frame sequence detected in virtual channel 3. 
Incorrect frame sequence detected in virtual channel 2. 
Po [oro caret ome smuene detected vital chanel. 
Incorrect frame sequence detected in virtual channel 1. 
Pro [eo comet irme sequence detec in tuum 
Incorrect frame sequence detected in virtual channel 0. 
7 [eo [oro tar mathing rare str with ame end or vitual channel 3. 
Error matching frame start with frame end for virtual channel 3. 
5 feo [oro dear rmathing rae star th rae end or vitual channel 2, 
Error matching frame start with frame end for virtual channel 2. 
5 [Ro [eo leror mating ame str wth ame end for wu cnn 
Error matching frame start with frame end for virtual channel 1. 
[Ro [eo leror matting ame str wth ramen for witch, 
Error matching frame start with frame end for virtual channel 0. 
3 ro foxo phy_errsotsynchs_3 
Start of transmission error on data lane 3. 
2 ro |oxo phy_errsotsynchs_2 
Start of transmission error on data lane 2. 
phy_errsotsynchs_1 
Start of transmission error on data lane 1. 
phy_errsotsynchs_0 
Start of transmission error on data lane O(no synchronization 


CSIZHOST_ERR2 
Address: Operational Base + offset (0x0024) 


rit [attr [Reset Value 
31:28|R0 [oxo —iresewed ~——SOC=“‘*‘“S*S*~‘“‘*‘“~*s*‘“‘“‘(« ;SCS;~SCSCSCS;SCSCSCSS*” 


cphy_errcodehs_3 
27 RW |0x0 
27 |w [oxo Lane 3 receive invalid code whensw_cphy_en=1. 
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cphy_errcodehs_1i 

Lane 1 receive invalid code whensw_cphy_en=1. 
cphy_errcodehs_0 

Lane 0 receive invalid code whensw_cphy_en=1. 

SG RO |oxoo reserved 

err_id_vc3 

Unrecognized or unimplemented data type detected in virtual 
channel 3. 

err_id_vc2 

Unrecognized or unimplemented data type detected in virtual 
channel 2. 

err_id_vcl 

Unrecognized or unimplemented data type detected in virtual 
channel 1. 

err_id_vcO 

Unrecognized or unimplemented data type detected in virtual 
channel 0. 


Header error detected and corrected on virtual channel 3. 

Header error detected and corrected on virtual channel 2. 
, 
Header error detected and corrected on virtual channel 1. 
Header error detected and corrected on virtual channel 0. 
phy_errsoths_3 
Start of transmission error on data lane 3(synchronization can 
still be achieved). 
phy_errsoths_2 
Start of transmission error on data lane 2(synchronization can 
still be achieved). 
phy_errsoths_1 
Start of transmission error on data lane 1(synchronization can 
still be achieved). 
phy_errsoths_0 
Start of transmission error on data lane O(synchronization can 
still be achieved). 
phy_erresc_3 
Escape entry error(ULPM) on data lane 3 
phy_erresc_2 
Escape entry error(ULPM) on data lane 2. 
phy_erresc_1 


Escape entry error(ULPM) on data lane 1 


N N N 
#& ul OY 


N 


Xx 
Xx 
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| Bit _|Attr| Reset Value 


rw loxo phy_erresc_0O 
Escape entry error(ULPM) on data lane O. 


CSIZHOST_MSK1 
Address: Operational Base + offset (0x0028) 


| Bit |Attr|ResetValue| ss Ciescription 
| 
3:16|RO [0x00 reserved 
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| Bit |Attr| Reset Value 

rw loxo mask_err_f_bndry_match_vc1l 

Mask for err_f_bndry_match_vcl. 
rw loxo mask_err_f_bndry_match_vcO 

Mask for err_f_bndry_match_vc0. 

t h 

rw loxo mask_phy_errsotsynchs_3 

Mask for phy_errsotsynchs_3. 


t hs_2 
rw loxo mask_phy_errsotsynchs__ 
Mask for phy_errsotsynchs_2. 
t hs_1 
rw loxo mask_phy_errsotsynchs__ 
Mask for phy_errsotsynchs_1. 
h 
rw loxo mask_phy_errsotsynchs_0 
Mask for phy_errsotsynchs_0. 
CSIZHOST_MSK2 
Address: Operational Base + offset (0x002C) 


Bit [attr [Reset Value 
31:28|RO [oxo —iresewed—SOC~=“~*“—*S*~‘“‘“s*S*s*~“‘“‘*SCS*‘“<~<S*S 


mask_phy_errcodehs_3 
ij Mask for phy_errcodehs_3. 
mask_phy_errcodehs_2 
RW 
. aw foo | Mask for phy_errcodehs_2. 
rw loxo mask_phy_errcodehs_1 
Mask for phy_errcodehs_1. 
mask_phy_errcodehs_0O 
RW 
i aw foxo | Mask for phy_errcodehs_0. 
3:16/RO |0xoo reserved 
mask_err_id_vc3 
mask_err_id_vc2 


mask_err_id_vcl 
mask_err_id_vcO 
mask_vc3_err_ecc_corrected 

RW 

aw foxo Mask for vc3_err_ecc_corrected. 
mask_vc2_err_ecc_corrected 

RW 

aw foxo | Mask for vc2_err_ecc_corrected. 

mask_vci_err_ecc_corrected 

RW 

rw foxo | Mask for vcl_err_ecc_corrected. 
mask_vcO_err_ecc_corrected 

RW 

aw foxo Mask for vcO_err_ecc_corrected. 
mask_phy_errsoths_ 3 

Rw |oxo mes = 
Mask for phy_errsoths_3. 
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| Bit |Attr| Reset Value 
k_ph ths_2 
rw loxo mask_phy_errsoths_ 
Mask for phy_errsoths_2. 
mask_phy_errsoths_1 
RW 
5 few joo Mask for phy_errsoths_1 
mask_phy_errsoths_0O 
4 RW |0x0 
4 aw [oxo Mask for phy_errsoths_0. 


eee 
eee 
nae 
eee eee 
CSIZHOST_ CONTROL 

Address: Operational Base + offset (0x0040) 


| Bit |attr|ResetValue| = Ciescription 
datat | 
datat f 


sos — reserved 


sw_dsi_en 
4 RW {0x0 1'bO: For csi2 
1'b1: For dsi 


3:1_|RO_|oxo reserved 


sw_cphy_en 
RW {0x0 1'bO: For dphy 
1'b1: For cphy 


ze 5 Application Notes 
The most important step is configuring the right CSIZHOST_N_LANES before pulling up 
csi_resetn. If the host is used to receive DSI data, the sw_dsi_en must be enabled, and 
the sw_datatype_fs, sw_datatype_fe, sw_datatype_ls, sw_datatype_le must be 
configured correctly. When the sw_dsi_en is enabled, those debug or error detection 
registers are useless. 

@ There are six MIPI CSI HOST in RK3588 SOC, CSI HOSTO is connected to MIPI CD 
Combo PHYO, CSI HOST1 is connected to MIPI CD Combo PHY1, CSI HOST2/3 are 
connected to MIPI DPHYO, CSI HOST4/5 are connected to MIPI DPHY1. 

@ When MIPI DPHYO works in full mode, the SYS_GRF SOC_CON2[6] should be set to 0, 
and the CSI HOST2/3 are both connected to MIPI DPHYO 4 lanes. In this case CSI 
HOST3 is suggested not to use. 

@ When MIPI DPHYO works in split mode, the SYS_GRF SOC_CON2[6] should be set to 1, 
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and CSI HOST2/3 could be connected to MIPI DPHYO laneO/1 or lane2/3 according to the 
SYS_GRF SOC_CON2[8]/[9]. 

@ When MIPI DPHY1 works in full mode, the SYS_GRF SOC_CON2[7] should be set to 0, 
and the CSI HOST4/5 are both connected to MIPI DPHY1 4 lanes. In this case CSI 
HOST5 is suggested not to use. 

@ When MIPI DPHY1 works in split mode, the SYS_GRF SOC_CON2[7] should be set to 1, 
and CSI HOST4/5 could be connected to MIPI DPHY1 laneO/1 or lane2/3 according to the 
SYS_GRF SOC_CON2[10]/[11]. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2389 


RK3588 TRM-Part2 


Chapter 20 MIPI CSI DPHY 


20.1 Overview 
The features of MIPI CSI DPHY are as follow: 
@ Analog mixed-signal hard-macro LP/HS Receiver solution 
@ Designed to MIPI v1.2 Specifications 
@ Integrated PHY Protocol Interface(PPI) interfaces to DSI/CSI and UniPro MIPI 
protocols 
2.5 Gbps maximum data transfer rate per lane 
Expandable to support 4 data lanes, providing up to 10 Gbps transfer rate 
HS-RX, LP-RX, LP-TX and Calibration supported 
10Mbps per lane in low-power mode 
Unidirectional and bi-directional modes supported 
Automatic termination control for HS and LP modes 
Buffers with tunable On-Die-Termination 
Includes embedded ESD, boundary scan and BIST 
Dual clock lanes mode supported 


20.2 Block Diagram 


MIPI D-PHY configuration contains one Clock Lane Module and four Data Lane Modules. Each 
of these PHY Lane Modules communicates via two Lines to a complementary part at the 
other side of the Lane Interconnect. Figure below shows a Universal Lane Module Diagram 
with a global overview of internal functionality of the CIL function. This Universal Module can 
be used for all Lane types. The requirements for the ‘Control and Interface Logic’(CIL) 


function depend on the Lane type and Lane side. 
PP| 


rT I 


(appendix) = 
TXCtriLogic [|] 
Data ny >| Esc Encoder 
J Data 
IF 


Protocol 


Side Line Control &linterface Logic Line Side 


Fig. 20-1 MIPI CSI DPHY Block Diagram 


20.3 Register Description 
Reset scge 
Size| Value Description 


20.3.1 Registers Summary 


CSI_DPHY LANE EN 0x0000 |[W_ |0x00000001 |Clk/data lane enable 


CSI _DPHY LANE CKi EN |0Ox002C OxOOOOOO1E |Clk1i lane enable 
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Reset ag 
| _Name | offset Stee) aise | Description 
See ooo ww. |oxooo000co Digital clock phase 
Sages 0088 w_ oxooo00036 Lane clock/3 phase 
Sage ORO 8C 0x000000DB |Data lane 2/1/0 phase 


CSI_DPHY DIGITAL CLK 7 
REVERSE 0x0048 w_ |oxooo00010 Digital clock reverse 
ee ee 0x0080 w_ Joxoooo00%F MIPI/LVDS enable 
rook LANE _CLK1 P loyoocc w_ |ox00000030 Lane clock1 phase 
IT 
N 


CSI_DPHY LANE CK TTA 0x0140 w. |loxo0000004 The value of counter for Tta-go of 

GO turnaround 

CSI _DPHY LANE CK TIA 0x0144 W 0x00000001 The value of counter for Tta-sure 
URE of turnaround 

CSI_DPHY LANE CK TIA The value of counter for Tta-wait 

CSI_ DPHY LANE CK THS The count time of the THS-SETTLE 

SETILE © ———~ 0x0160 w_ |oxooo00018 by protocol 


CSI_DPHY LANE CK CAL 
E 


B 
A 

2 0x0128 w_ oxoo00000F Clock lane mode 
O 
A 


A 

H 

DE 

|CSI_DPHY LANE CK _MSB| 
G 

S 

W 


0x0168 W |0x0000007F |Calibration reception enable 


CSI _DPHY LANE 0 MSB |0x01B8 |W _ |0x00000086 |MSB enable 


CSI_ DPHY LANE 0 TTAG 0x01C0 w_ loxo0000004 The value of counter for Tta-go of 
oO turnaround 

CSI_DPHY LANE O TITAS The value of counter for Tta-sure 
CSI _ DPHY LANE 0 TIAW The value of counter for Tta-wait 
CSI_ DPHY LANE 0 THSS The count time of the THS-SETTLE 
ETTLE 0x01E0 w_ |oxooo00018 by protocol 

= ea ieialanaetig 0x01E8 w_ |oxo0000000 Calibration reception enable 


CSI_DPHY LANE 1 MSB |[0x0238 |W |0x00000086 |MSB enable 


CSI_DPHY LANE 1 TTAG |o 4546 w_ |oxooo00004 The value of counter for Tta-go of 
{e) turnaround 

CSI_ DPHY LANE i TITAS The value of counter for Tta-sure 

CSI_ DPHY LANE i TIAW 0x0248 W 0x00000032 The value of counter for Tta-wait 

AIT of turnaround 

CSI_ DPHY LANE i THSS The count time of the THS-SETTLE 
Pate. (- 0x0260 w_ |oxoo000018 by protocol 

=e DPHY LANE 1 CAL /5,0268 w_ |oxoo00007F Calibration reception enable 


W 
CSI_DPHY LANE 2 MSB [0x02B8 [|W _|0x00000086 |MSB enable 


CSI_DPHY LANE 2 TTAG The value of counter for Tta-go of 
Oe foxoace jw _[exoo000004 turnaround 

CSI DPHY LANE 2 TTAS The value of counter for Tta-sure 
aR ee fw _[oxoo00e001 of turnaround 
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Reset of 
name [one [se] ge | Oat 
CSI_ DPHY LANE 2 TIAW 0x02C8 W 0x00000032 The value of counter for Tta-wait 
AIT of turnaround 
CSI_ DPHY LANE 2 THSS The count time of the THS-SETTLE 
ETTLE 0x02E0 w_ |oxooo00018 by protocol 


CSI_DPHY LANE 2 CAL |5,o2E8 w_ oxoo00007F Calibration reception enable 


EN 


CSI_DPHY LANE 3 MSB |0x0338 |W _ |0x00000086 |MSB enable 


CSI_DPHY LANE 3 TTAG |) 44, w_ |oxooo00004 The value of counter for Tta-go of 
(e) turnaround 

CSI_ DPHY LANE 3 TIAS 0x0344 0x00000001 The value of counter for Tta-sure 
URE of turnaround 

CSI_ DPHY LANE 3 TIAW 0x0348 0x00000032 The value of counter for Tta-wait 
AIT of turnaround 

CSI DPHY LANE 3 THSS 0x0360 0x0000001B The count time of the THS-SETTLE 
ETTLE by protocol 


O 
W 
W 
W 
ESLDPHY LANE 3-CAL-Joxo368 |W 0x0000007F |Calibration reception enable 
a coe 
= W 

W 

W 

W 


[SCORICTARE SAS foxoonss 8 ene 
EGETINEDLT pace [oan Peg 
cel DPHY LANE CKi TT joxoscs_ fw Joxoooo0032 [tre value a counts for Tta-wait 
EEL ae vy powaoly cae 

jw 


i= ee aaa 0x03E8 |w  |ox0000007F |Calibration reception enable 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


20.3.2 Detail Registers Description 
CSI_DPHY LANE EN 
Address: Operational Base + offset (Ox0000) 
[Attr| Reset Value Description 
1:7 |RO |0x0000000 _ |reserved 


lane_en_ck 
Enable D-PHY clock lane:active high. 


lane_en_3 
Enable D-PHY lane3:active high. 


fnable D-PHY Ione3:active high, 
Fie DEP laneO:active high. 

ce 

CSI_DPHY LANE CKi EN 

Address: Operational Base + offset (0x002C) 
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| Bit |Attr|Reset Value| —Ci@eecription 
31:8 |RO_|0x000000 


Reserved 

lane_en_ck1 

fhe Enable D-PHY clock1 lane:active high. 
: reserved 

CSI _DPHY DIGITAL CLK PHASE 

Address: Operational Base + offset (0x0034) 


Bit |Attr| Reset Value|__________Descrlptlon _| 
73 pw fous fesenes 

oie eee 

prt esses 

3'b000: Phase O(default value) 

3'b001: Phase 1 

3'b010: Phase 2 

3'b011: Phase 3 

3'b100: Phase 4 

3'b101: Phase 5 

3'b110: Phase 6 

3'b111: Phase 7 

Phase 0 is earliest and phase 7 is latest. 

Each step between the adjacent phase is about 40ps. 


CSI_DPHY LANE CLK _3 PHASE 

Address: Operational Base + offset (0x0038) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:7 |RO_ [0x0000000_|reserved Sd 


Phase 0 is earliest and phase 7 is latest. 


lane_clk_phase 

3'b000: Phase 0 

3'b001: Phase 1 

3'b010: Phase 2 

3'b011: Phase 3(default value) 
6:4 |RW |0x3 3'b100: Phase 4 

3'b101: Phase 5 

3'b110: Phase 6 

3'b111: Phase 7 


Each step between the adjacent phase is about 40ps. 


Phase 0 
Phase 1 
Phase 2 
Phase 3(default value) 
Phase 4 
Phase 5 
Phase 6 
Phase 7 


lane_3_phase 
3'b0O00: 
3'b001: 
3'b010: 
3'b011: 
RW |0x3 3'b100: 
3'b101: 
3'b110: 
3'b111: 
Phase 0 is earliest and phase 7 is latest. 
Each step between the adjacent phase is about 40ps. 


lane_2_phase_msb 
lo rw foxo See lane_2_phase for the details of the register. 
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CSI DPHY LANE 2 1 O PHASE 
Address: Operational Base + offset (Ox003C 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


Phase 0 is earliest and phase 7 is latest. 


lane_2_phase 
{lane_2_phase_msb,lane_2_ phase} 
3'b000: Phase 0 
3'b001: Phase 1 
3'b010: Phase 2 
; 3'b011: Phase 3(default value) 

PAG RAN OD 3'b100: Phase 4 
3'b101: Phase 5 
3'b110: Phase 6 
3'b111: Phase 7 


Each step between the adjacent phase is about 40ps. 


lane_i_phase 
3'b000: 
3'b001: 
3'b010: 
3'b011: 
5:3. |RW |0x3 3'b100: 
3'b101: 
3'b110: 
3'b111: 
Phase 0 is earliest and phase 7 is latest. 
Each step between the adjacent phase is about 40ps. 


Phase 0 
Phase 1 
Phase 2 


Phase 3(default value) 
Phase 4 
Phase 5 
Phase 6 
Phase 7 


lane_O_phase 
3'b000: Phase 0 
3'b001: Phase 1 
3'b010: Phase 2 
3'b011: Phase 3(default value) 
2:0 |RW {0x3 3'b100: Phase 4 
3'b101: Phase 5 
3'b110: Phase 6 
3'b111: Phase 7 
Phase 0 is earliest and phase 7 is latest. 
Each step between the adjacent phase is about 40ps. 


CSI_DPHY_ DIGITAL CLK REVERSE 
Address: Operational Base + offset (0x0048) 


| Bit [Attr/ResetValue| Ci escription 
31:8 [RO [0x000000_—ifreserved 
digital_clk_reverse 

1'bO: Make the digital sample clock positive(default value) 

1'b1: Reverse the digital sample clock 


reserved 
so |rwfoso eens 
CSI _DPHY DUAL CLK ENABLE 
Address: Operational Base + offset (0x0080) 


| Bit |Attr/ResetValue| Cieescription 
[31:7 |RO_|0x0000000 


RW |0x0 


dual_clk_mode_en 
1'bO: Enable single clock lane mode 
1'b1: Enable dual clock lanes mode 


RW |0x0 
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Ba fw oor Sees 


reserved 
s_|aw 


reg_dig_rstn 
RW {Oxi 1'bO: Reset 
1'bi: Normal 


CSI_DPHY LANE CLKi_ PHASE 

Address: Operational Base + offset (OxOOCC 

| Bit |Attr|ResetValue|  —— “s—“‘;‘“CW™:Céi eScription=—— “Cd 
[31:7 [RO _[0x0000000_|reserved  ——“(‘“‘“CS™SC™*™*™*™~™~™~C~C~C™CCS 


lane_clk1_phase 
3'b000: Phase 0 
3'b001: Phase 1 
3'b010: Phase 2 
3'b011: Phase 3(default value) 
6:4 |RW {0x3 3'b100: Phase 4 
3'b101: Phase 5 
3'b110: Phase 6 
3'b111: Phase 7 
Phase 0 is earliest and phase 7 is latest. 
Each step between the adjacent phase is about 40ps. 


3 |RO_|0x0 [reserved 


reserved 
digital_clki_phase 
3'bOO0: Phase O(default value) 
3'b001: Phase 1 
3'b010: Phase 2 
3'b011: Phase 3 
2:0 |RW {0x0 3'b100: Phase 4 
3'b101: Phase 5 
3'b110: Phase 6 
3'b111: Phase 7 
Phase 0 is earliest and phase 7 is latest. 
Each step between the adjacent phase is about 40ps. 


CSI_DPHY_ LANE CK MODE 

Address: Operational Base + offset (0x0128 

| Bit |Attr[ResetValue|  ——<s—“‘;S~SC*éi scription =— 
[31:6 [RO |0x0000000_ [reserved  — —“(‘“‘“(“(‘(‘(S;S™S™CCCSCSC‘“‘(‘CSCidC 


lane_ck_mode 
RW |0x0 2'b00: Disable continuous clock mode 
2'b11: Enable continuous clock mode 


reserved 
CSI_DPHY LANE CK MSB 
Address: Operational Base + offset (0x0138) 


. Bit_|Attr| Reset Value|_____Deseription _| 
ager 0x000000 


oa. eee 1 


a _Fresered 
MSB enable for pin_rxdatahs_* 
1'bO: Disable 
1'b1: Enable 


RW |0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


reserved 
CSI _DPHY LANE CK TTAGO 
Address: Operational Base + offset (0x0140) 
| Bit [Attr|ResetValue| —————C‘iScription = 
[31:6 [RO |0x0000000 [reserved CCsidz 
lane_ck_ttago 


5:0 |RW |0x04 The value of counter for Tta-go of turnaround. 
Tta-go = Ttxclkesc*value. 


CSI_DPHY LANE CK TTASURE 
Address: Operational Base + offset (0x0144) 

| Bit |Attr[ResetValue| —C(@escription = 
[31:6 [RO _|0xo000000_ [reserved 


lane_ck_ttasure 
5:0 RW |0x01 The value of counter for Tta-sure of turnaround. 
Tta-sure = Ttxclkesc*value. 


CST _DPHY LANE CK TTAWAIT 

Address: Operational Base + offset (0x0148 

| Bit |Attr[ResetValue|  ———<s——“(i;i‘“;C™Ci scription 
1:6 [RO |0x0000000_ [reserved — — i—~—“‘“(“(C;CS*s*sC“‘“‘“‘“(;CS*S*S*C*C*C*C*C~C~*dCY 


request. 
Tta-wait = Ttxclkesc*value. 


lane_ck_ttawait 
The value of counter for Tta-wait of turnaround. 
5:0 |RW |0x32 Interval from receiving ppi turnaround request to sending esc 


CSI_DPHY LANE CK THSSETTLE 
Address: Operational Base + offset (0x0160) 


| Bit |Attr|/Reset Value| Ci eescription 
31:6 |RO_|0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


lane_ck_thssettle 
The count time of the THS-SETTLE by protocol. 
After the count done, D-PHY will begin to receive the high speed 
data. 
Frequency(1/UI) Value(HEX) 
80-110MHz 
110-150MHz 
150-200MHz 
200-250MHz 
250-300MHz 
300-400MHz 
400-500MHz 

5:0 |RW |Ox1b 500-600MHz 
600-700MHz 
700-800MHz 
800-1000MHz 
1000-1200MHz 
1200-1400MHz 
1400-1600MHz 
1600-1800MHz 
1800-2000MHz 
2000-2200MHz 
2200-2400MHz 
2400-2500MHz 


CSI DPHY LANE CK CAL EN 

Address: Operational Base + offset (0x0168 

| Bit [Attr|ResetValue| ss ———“‘W#CéS ecription —— 
[31:8 [RO |Ox000000__—i[reserved es —(i—“‘“C(C‘“(S®SOC*C*C*C*C*C*C*C*C“(‘<#S#C(CYC’’N’NCYC 


lane_ck_cal_en 
Calibration reception enable. 
Y | OKO 1'bO: Disable calibration reception 
1'b1: Enable calibration reception 
I a 
Reserved 
CSI _DPHY LANE O MSB 
Address: Operational Base + offset (0x01B8 


0x000000 


reserved1 
Reserved 


lane_O_msb 


MSB enable for pin_rxdatahs_*. 
1'bO: Disable 
1'b1: Enable 


Reserved 


CSI_DPHY LANE 0 TTAGO 
Address: Operational Base + offset (0x01C0O) 


| Bit |Attr/ResetValue| Ci eescription 
31:6 |RO_|0x0000000 
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| Bit |Attr| Reset Value, 


Po escription 
lane_O_ttago 

5:0 |RW |0x04 The value of counter for Tta-go of turnaround. 
Tta-go = Ttxclkesc*value. 


CSI _DPHY LANE O TTASURE 
Address: Operational Base + offset (0x01C4) 
| Bit [Attr|ResetValue| ss —“(;i‘“C;C™C~CiS escription =— Cd 
[31:6 [RO_|0x0000000_|reserved ——“‘“(‘(‘“(“(“(‘(‘(C(SSC“‘(CSMC*dz 
lane_O_ttasure 
5:0 |RW /0x01 The value of counter for Tta-sure of turnaround. 
Tta-sure = Ttxclkesc* value. 


CSI_DPHY LANE 0O TTAWAIT 

Address: Operational Base + offset (0x01C8) 

| Bit |Attr|ResetValue|  ——Ci‘i Scriptom 
[31:6 [RO |0x0000000_|reserved 


lane_O_ttawait 
The value of counter for Tta-wait of turnaround. 
5:0 |RW |0x32 Interval from receiving ppi turnaround request to sending esc 
request. 
Tta-wait = Ttxclkesc*value. 


CSI_DPHY LANE O THSSETTLE 

Address: Operational Base + offset (0x01E0) 

| Bit [Attr|ResetValue|  ————C‘i Scriptom = 
[31:6 [RO _|Oxo000000 [reserved sd 


lane_O_thssettle 
The count time of the THS-SETTLE by protocol. 
After the count done, D-PHY will begin to receive the high speed 
data. 
Frequency(1/UI) Value(HEX) 
80-110MHz 
110-150MHz 
150-200MHz 
200-250MHz 
250-300MHz 
300-400MHz 
400-500MHz 

5:0 |RW |0Oxib 500-600MHz 
600-700MHz 
700-800MHz 
800-1000MHz 
1000-1200MHz 
1200-1400MHz 
1400-1600MHz 
1600-1800MHz 
1800-2000MHz 
2000-2200MHz 
2200-2400MHz 
2400-2500MHz 


CSI_DPHY LANE O CAL EN 
Address: Operational Base + offset (0x01E8) 


| Bit |Attr/ResetValue| Ci eescription 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| Ci@eescription 


lane_O_cal_en 
Calibration reception enable. 

a RW /Oxe 1'bO: Disable calibration reception 
1'b1: Enable calibration reception 


6:0 |RO [0x00 reserved 


CSI DPHY LANE 1 MSB 

Address: Operational Base + offset (0x0238 

| Bit |Attr/ResetValue|  ——— s—“‘*‘“C:CéiScription=—— (“Cid 
[31:8 [RO _|0x000000__—ifreserved  ———“‘“‘“‘(“(“(“(“#“‘#NNNNNNN.OCdC 


reserved1 
0x0 


lane_i_msb 
RW MSB enable for pin_rxdatahs_*. 
1'bO: Disable 
1'b1: Enable 
; reserved 
CSI _DPHY LANE 1 TTAGO 
Address: Operational Base + offset (0x0240) 
| Bit [Attr|ResetValue| CC‘ cription = 
[31:6 [RO [0x0000000 


lane_i_ttago 
5:0 |RW |0x04 The value of counter for Tta-go of turnaround. 
Tta-go = Ttxclkesc*value. 


CSI_DPHY LANE 1 TTASURE 

Address: Operational Base + offset (0x0244) 

| Bit |Attr[Reset Value] C(@eescription 
31:6 [RO_|0x0000000 


lane_i_ttasure 
0x01 The value of counter for Tta-sure of turnaround. 
Tta-sure = Ttxclkesc*value. 


CSI_DPHY LANE 1 TTAWAIT 


Address: Operational Base + offset (0x0248 


|Attr/ResetValue| Ci ecription 
[RO_ |0x0000000 


lane_1_ttawait 
The value of counter for Tta-wait of turnaround. 
5:0 |RW |0x32 Interval from receiving ppi turnaround request to sending esc 
request. 
Tta-wait = Ttxclkesc*value. 


CSI DPHY LANE 1 THSSETTLE 
Address: Operational Base + offset (0x0260 


[Attr| Reset Value 


0x0000000 
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| Bit |Attr|ResetValue| Ci eescription 


lane_i_thssettle 
The count time of the THS-SETTLE by protocol. 
After the count done, D-PHY will begin to receive the high speed 
data. 
Frequency(1/UI) Value(HEX) 
80-110MHz 
110-150MHz 
150-200MHz 
200-250MHz 
250-300MHz 
300-400MHz 
400-500MHz 

5:0 |RW |Ox1b 500-600MHz 
600-700MHz 
700-800MHz 
800-1000MHz 
1000-1200MHz 
1200-1400MHz 
1400-1600MHz 
1600-1800MHz 
1800-2000MHz 
2000-2200MHz 
2200-2400MHz 
2400-2500MHz 


CSI DPHY LANE 1 CAL EN 

Address: Operational Base + offset (0x0268 

| Bit [Attr|/ResetValue| ss ——“‘S™#Cé@S eScription =—— 
[31:8 [RO |Ox000000__—i[reserved — —(is—~—“‘“‘“‘“‘“(“(#;#‘“‘S“N##NNN’N’NN’N’NN LT 


lane_1_cal_en 
Calibration reception enable. 
Y | OKO 1'bO: Disable calibration reception 
1'b1: Enable calibration reception 
I a 
Reserved 
CSI_DPHY LANE 2 MSB 
Address: Operational Base + offset (0x02B8 


0x000000 


reserved1 
Reserved 


lane_2_ msb 


MSB enable for pin_rxdatahs_*. 
1'bO: Disable 
1'b1: Enable 


Reserved 


CSI_DPHY LANE 2 TTAGO 

Address: Operational Base + offset (0x02C0O) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:6 [RO |[0xo000000_|reserved 
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| Bit |Attr| Reset Value, 


Po escription 
lane_2_ttago 

5:0 |RW |0x04 The value of counter for Tta-go of turnaround. 
Tta-go = Ttxclkesc*value. 


CSI_DPHY LANE 2 TTASURE 
Address: Operational Base + offset (0x02C4) 
| Bit [Attr|ResetValue| ss —“‘;‘“C;C™C~CiS scription =— Cd 
[31:6 [RO _|0x0000000_|reserved  —“‘“(‘(‘“‘“(“‘(‘(SSC(‘(MC*dzr 
lane_2_ttasure 
5:0 |RW /0x01 The value of counter for Tta-sure of turnaround. 
Tta-sure = Ttxclkesc* value. 


CSI_DPHY LANE 2 TTAWAIT 

Address: Operational Base + offset (0x02C8) 

| Bit |Attr|ResetValue| Ci‘ ee@Scriptiom 
[31:6 [RO |0x0000000_|reserved 


lane_2_ttawait 
The value of counter for Tta-wait of turnaround. 
5:0 |RW |0x32 Interval from receiving ppi turnaround request to sending esc 
request. 
Tta-wait = Ttxclkesc*value. 


CSI_DPHY LANE 2 THSSETTLE 

Address: Operational Base + offset (0x02E0) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:6 [RO _|Oxo000000 [reserved 


lane_2_thssettle 
The count time of the THS-SETTLE by protocol. 
After the count done, D-PHY will begin to receive the high speed 
data. 
Frequency(1/UI) Value(HEX) 
80-110MHz 
110-150MHz 
150-200MHz 
200-250MHz 
250-300MHz 
300-400MHz 
400-500MHz 

5:0 |RW |Ox1b 500-600MHz 
600-700MHz 
700-800MHz 
800-1000MHz 
1000-1200MHz 
1200-1400MHz 
1400-1600MHz 
1600-1800MHz 
1800-2000MHz 
2000-2200MHz 
2200-2400MHz 
2400-2500MHz 


CSI_DPHY LANE 2 CAL EN 
Address: Operational Base + offset (Ox02E8) 


| Bit |Attr/ResetValue| Ci eescription 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| Ci@eescription 


lane_2_cal_en 
Calibration reception enable. 

u RW | Ox0 1'b0O: Disable calibration reception 
1'b1: Enable calibration reception 


reserved 
eo jaw loot iResemeg 
CSI DPHY LANE 3 MSB 
Address: Operational Base + offset (0x0338 


| Bit |Attr|ResetValue|  ——ss/s—/————C—C‘iecription = 
31:8 |RO_|0x000000 


reserved1 
0x0 


lane_3_msb 
RW MSB enable for pin_rxdatahs_*. 
1'bO: Disable 
1'b1: Enable 
‘ reserved 
CSI_DPHY LANE 3 TTAGO 
Address: Operational Base + offset (0x0340) 
| Bit [Attr|ResetValue| CC‘ scription = 
[31:6 [RO [0x0000000 


lane_3_ttago 
5:0 |RW |0x04 The value of counter for Tta-go of turnaround. 
Tta-go = Ttxclkesc*value. 


CSI DPHY LANE 3 TTASURE 

Address: Operational Base + offset (0x0344 

| Bit [Attr[ResetValue|—“‘i‘“‘;CSC*éi scription — sd 
31:6 | 0x0000000 
RW 


31:6 [RO | 
lane_3_ttasure 

5:0 0x01 The value of counter for Tta-sure of turnaround. 
Tta-sure = Ttxclkesc*value. 


CSI_DPHY LANE 3 _ TTAWAIT 


Address: Operational Base + offset (0x0348) 


|Attr|Reset Value] Ci@Deescription 
IRO_|0x0000000 


lane_O_ttawait 
The value of counter for Tta-wait of turnaround. 
5:0 |RW |0x32 Interval from receiving ppi turnaround request to sending esc 
request. 
Tta-wait = Ttxclkesc*value. 


CST _DPHY LANE 3 _THSSETTLE 

Address: Operational Base + offset (0x0360 

[Attr|/Reset Value| ——“‘CS™C#*éC @Scription =—— “ss ————CCid 
IRO_|0x0000000_ [reserved —  — —“‘“‘“‘“‘“‘“‘(‘(S;S*SCC“‘(SNC*dz 


31:6 
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| Bit |Attr|ResetValue| Ci@eescription 


lane_3_thssettle 
The count time of the THS-SETTLE by protocol. 
After the count done, D-PHY will begin to receive the high speed 
data. 
Frequency(1/UI) Value(HEX) 
80-110MHz 
110-150MHz 
150-200MHz 
200-250MHz 
250-300MHz 
300-400MHz 
400-500MHz 

5:0 {RW |0Oxib 500-600MHz 
600-700MHz 
700-800MHz 
800-1000MHz 
1000-1200MHz 
1200-1400MHz 
1400-1600MHz 
1600-1800MHz 
1800-2000MHz 
2000-2200MHz 
2200-2400MHz 
2400-2500MHz 


CSI_DPHY LANE 3 CAL EN 

Address: Operational Base + offset (0x0368 

| Bit |Attr[ResetValue| =< —“(‘“C;C™CC*Ci scription 
[31:8 [RO |Ox000000__—i[reserved eC (i—~—“‘“‘“(“‘“(“#“N#“$#NNNNN’NNN CLL 


lane_3_cal_en 
Calibration reception enable. 
Y | OKO 1'b0O: Disable calibration reception 
1'b1: Enable calibration reception 
reserved 

fio rw Jor meme 
CSI_DPHY LANE CKi MODE 

Address: Operational Base + offset (Ox03A8 


| Bit |Attr|ResetValue| sss ——C‘i scription 
31:6 |RO_|0x0000000 


lane_ck1_mode 
5:4 RW {0x0 2'b00: Disable continuous clock mode 
2'b11: Enable continuous clock mode 


3:0 |RO [0x0 __—[reserved 


CSI_DPHY_ LANE CKi_ MSB 

Address: Operational Base + offset (0x03B8) 

| Bit |Attr|ResetValue| ———C‘CieScriptiom — 
31:8 [RO [0xo00000_—ifreserved 


reserved1 
0x0 


lane_ck1_msb 

RW MSB enable for pin_rxdatahs_* 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr|ResetValue| Ci@eescription 


reserved 
CSI _DPHY LANE CKi TTAGO 
Address: Operational Base + offset (0x03C0) 
| Bit [Attr|ResetValue| Ci‘ scription 
[31:6 [RO |0x0000000 [reserved Cid 
lane_ck1_ttago 


5:0 |RW |0x04 The value of counter for Tta-go of turnaround. 
Tta-go = Ttxclkesc*value. 


CSI_DPHY LANE CKi_ TTASURE 
Address: Operational Base + offset (0x03C4) 

| Bit [Attr|ResetValue| ———Cié‘ie@critiom 
[31:6 |RO [0x0000000_|reserved Cd 


lane_cki_ttasure 
5:0 RW |0x01 The value of counter for Tta-sure of turnaround. 
Tta-sure = Ttxclkesc*value. 


CST DPHY LANE CKi TTAWAIT 

Address: Operational Base + offset (0x03C8 

| Bit |Attr[ResetValue|  ———s<s——“(‘“;C™CSCC*Ci scription — 
1:6 [RO |0x0000000_ [reserved — —“(‘“‘“(“(‘(‘(‘(SWCCC~C~™SCSCidC 


request. 
Tta-wait = Ttxclkesc*value. 


lane_ck1_ttawait 
The value of counter for Tta-wait of turnaround. 
5:0 |RW |0x32 Interval from receiving ppi turnaround request to sending esc 


CSI_DPHY_ LANE CKi_ THSSETTLE 
Address: Operational Base + offset (Ox03E0) 


| Bit |Attr|/Reset Value| Ci eescription 
31:6 |RO_|0x0000000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2404 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eescription 


lane_ck1i_thssettle 
The count time of the THS-SETTLE by protocol. 
After the count done, D-PHY will begin to receive the high speed 
data. 
Frequency(1/UI) Value(HEX) 
80-110MHz 
110-150MHz 
150-200MHz 
200-250MHz 
250-300MHz 
300-400MHz 
400-500MHz 

5:0 |RW |Oxib 500-600MHz 
600-700MHz 
700-800MHz 
800-1000MHz 
1000-1200MHz 
1200-1400MHz 
1400-1600MHz 
1600-1800MHz 
1800-2000MHz 
2000-2200MHz 
2200-2400MHz 
2400-2500MHz 


CSI DPHY LANE CKi CAL EN 
Address: Operational Base + offset (OxO03E8 


| Bit |Attr|ResetValue| ——s—s/——C—C‘iescription = 
31:8 |RO_|0x000000 


lane_cki_cal_en 

Calibration reception enable. 

’ ER Oxe 1'bO: Disable calibration reception 

1'b1: Enable calibration reception 

I a 
Reserved 

20.4 Application Notes 

20.4.1 MIPI SINGLE CLOCK LANE Mode Application 

step1: send 0x7d to register LANE_EN. Enable the D-PHY. 

step2: send 0x01f001f0 to register CSIDPHY_GRF_CONO.Enable the clock lane and 4 data 

lanes. 

step3: According to data rate, write corresponding value to Ths-settle registers for lanes. If 

TX skew calibration function is on, send Oxff to register LANE_* _CAL_EN. 

20.4.2 MIPI DUAL CLOCK LANES MODE Application 

step1: send 0x7d to register CSI_DPHY_LANE_EN. Enable the D-PHY. 

step2: send Ox5f to register CSI_DPHY_DUAL_CLK_ENABLE.Enable dual clock lanes mode. 

step3: send Ox05f005f0 to register CSIDPHY_GRF_CONO.Enable 2 clock lanes and 4 data 

lanes. 


step4: According to data rate, write corresponding value to Ths-settle registers for lanes. If 
TX skew calibration function is on, send Oxff to register LANE_*_CAL_EN. 
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Chapter 21 MIPI DSI-2 Host Controller 


21.1 Overview 

The Display Serial Interface 2 (DSI-2) is part of a group of communication protocols defined 
by the MIPI Alliance. The MIPI DSI-2 Host Controller is a digital core that implements all 
protocol functions defined in the MIPI DSI-2 Specification. 

There are two DSI2 host controllers in PD_VOP subsystem, which provide an interface 
between the Video Output Process and MIPI D-PHY/C-PHY Combo PHY, allowing the 
communication with a DSI-2-compliant display. 


Fig. 21-1 DSI2 Host Controller In SoC 


21.2 Features 
@ Compliant with MIPI Alliance standards 
m MIPI® Alliance Specification for Display Serial Interface 2 (DSI-2) Version 1.1 
gm MIPI® Alliance Specification for Display Command Set (DCS) Version 1.4 
= MIPI® Alliance Specification for D-PHY v2.0 
= MIPI® Alliance Specification for C-PHY v1.1 
= AMBA 3.0 Specification (APB) 
@ Interface with MIPI D-PHY and MIPI C-PHY following PHY Protocol Interface (PPI), as 
defined in MIPI Alliance Specifications 
@ All commands defined in the MIPI Alliance specification for Display Command Set (DCS) 
m Request of command packets through the APB interface 
m Low-power and high-speed transmission in Video, Data Stream, and Command 
modes 
@ Upto 4.5 Gbps per lane in D-PHY 
@ Upto 2.0 Gsps per trio in C-PHY 
@ Four data lanes on D-PHY and three data trios on C-PHY 
@ Bidirectional communication and escape mode through data lane 0 
@ Continuous and non-continuous clock modes on D-PHY and non-continuous clock mode 
on C-PHY 
Packet header ECC/CRC and packet payload CRC Checksum capabilities 
End of Transmission packet (EoTp) 
Fault recovery schemes 
Scrambling 


21.2.1 Limitations 

@ The minimum region size (HAS,HBP,HACT,HFP) is 4 pixels 

@ The minimum value for the max_pix_pkt field of the IPI_PIX_PKT_CFG register should 
be 48 pixels. This applies to DataStream and Video Mode operating modes (except for 
Burst-Mode) 

@ Automatic Tear Effect is not supported, but can through I/O 

@ When changing from Video Mode, CRI busy must be cleared 
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@ High-Speed clock period must be different from SYS clock period in the CPHY mode 


21.2.2 Unsupported features 

Video pattern generator 

CPHY does not support the non-continuous clock mode 
EoTp is not supported in DataStream mode 

PRI calibration is not supported in CPHY 

PRI is not supported in CPHY 


1.3 Function Description 


Handler TX HS FIFO 


Packet 
Scheduler 


Internal 
Bac Interface K PPI» 
= CRI Handler 
FIFOs 


PRI 
Scheduler 


Fig. 21-2 The Architecture of MIPI DSI2 Host Controller 
There are four main blocks inside MIPI DSI2 Host Controller: 
@ CFG Data Process 
1. Handles the AMBA APB 3 interface synchronization to sys_clk domain 
2. Stores and distributes DSI-2 Host configurations across the controller 
3. Manages clocks and resets 
4. Controls the changes between the controller operating modes and the routines for 
auto calculation 
Performs error processing 
. Handles the CRI and PRI functional interfaces 
@ IPI Data Process 
1. Handles the Image Pixel Interface (IPI) 
2. Stores IPI events and IPI data into FIFOs to minimize Clock Domain Crossing (CDC) 
between ipi_clk and sys_clk 
3. Reorganizes IPI pixel data to DSI-2 pixel format 
4. Captures timing information 
@ SYS Data Process 
1. Contains the main FSMs for the different modes of operation 
2. Defines packet priorities and transmission modes 
3. Constructs the packets to be sent (header, payload, and associated ECC and CRC) 
4. Applies scrambling to the generated packets 
@ PHY Data Process 
1. Handles the PHY Protocol Interface (PPI) 
2. Sends high-speed data 
3. Sends and receives the low-power data 
4. Monitors PHY related timeouts 
21.3.1 Controller Operating Mode 
MIPI_DSI2_Host Controller has the following modes of operation: 


Ne@coee50e 


PRI Handler 


our 
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@ Idle Mode: In the Idle mode of operation 

m The controller stops data reception from the IPI, CRI, and PRI interfaces. 

m All the FIFOs are empty. 

m All the FSMs are in the INIT state. 

m There are no pending packets being transmitted or received. 
@ Auto-Calculation Mode: In the Auto-Calculation mode of operation, the controller 

m Stops the data reception from the IPI, CRI, and PRI interfaces. 

m Starts to calculate all the required PHY related timings. 

m Enters into the Idle mode when the procedure is complete. 
@ Video mode: In Video mode of operation 

m The controller accepts the IPI and CRI interfaces with IPI generating video frames. 

m The CRI interface requests are transmitted inside the video frame if there is enough 

time. 

@ Data Stream mode: In the Data Stream mode of operation, the controller 

m™ Accepts the IPI, CRI, and PRI interfaces with IPI generating data stream frames. 

m Prioritizes CRI over PRI and sends up to one packet from them at the end of each 

line from IPI. 

@ Command mode: In the Command mode of operation, the controller 

m Blocks the data reception from IPI. 

m™ Accepts CRI and PRI requests prioritizing the CRI requests 
21.3.1.1 Idle Mode 
Idle mode ensures that the controller is in a Known and stable status with no pending 
packets to send, and ready to work in another operating mode. While changing the 
operating mode, the controller ensures that the new operating mode is preceded by the Idle 
mode even without explicitly requesting the Idle mode. 
When an operating mode change is requested, or when Idle mode is directly requested, the 
controller immediately ignores any new request from the CRI and PRI interfaces, and blocks 
the data reception from IPI at the end of the current frame. Then, it waits until all the 
remaining packets from these sources are sent, and their respective FIFOs are empty. While 
in the Idle mode, it blocks the data reception from the IPI, CRI, and PRI interfaces, 
maintaining all controller FIFOs empty and all FSMs in an INIT state. 
21.3.1.2 Video Mode 
Video mode transmits the video frames received from IPI. These video frames are 
transformed in sync events and video packets. The controller attends requests from CRI or 
Display commands during BLLP (Blanking or low-power) region. MIPI DSI-2 protocol 
specifies the following video modes: 
@ Burst Mode 
@ on-Burst Mode with Sync Pulses 
@® on-Burst Mode with Sync Events 
21.3.1.2.1 Burst Mode 
In Burst mode, pixel transmission is time-compressed and the blanking regions are typically 
bigger. As the pixel transmission is time compressed, pixel data is sent in a single packet. 
The IPI_PIX_PKT_CFG register has no effect when the controller uses the Burst mode. 
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= HLINETIME a 


HLINETIME — 
+! re i a ae 
SA + HBP: ixel Packet time-compressed (HSA + HBP + Pixel Packet) 


VSA LINES 


VBP LINES 


HBP BLLP HFP BLLP VACT LINES 


VFP BLLP 


VFP LINES 


LAST LINE BLLP 


Video related packet — Sent in High-Speed. 
PHY LPM possible. 
PHY LPM and CRI/Display commands possible. 


PHY LPM mandatory. 


MUL 


Fig. 21-3 Burst Mode Frame Behavior 
21.3.1.2.2 | Non-Burst Mode with Sync Pulses 
Non-Burst mode with sync pulses enables the controller to accurately reconstruct original 
video timing and sync pulse widths. The Figure shows a DSI-2 frame transmitted in non- 
burst mode with sync pulses through PHY Protocol Interface (PPI). 
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— HLINETIME a aal 


HLINETIME — 
<A 
SA ie HEP et HACT >< (HSA + HBP + HACT) . 


VSA LINES 


trate trate VBP LINES 
HSA HBP 
VACT LINES 
a i : 


VFP BLLP 


VFP LINES 


LAST LINE BLLP 


Video related packet — Sent in High-Speed. 
PHY LPM possible. 
PHY LPM and CRI/Display commands possible. 


PHY LPM mandatory. 


MUU 


Fig. 21-4 Non-Burst With Sync Pulse Mode Frame Behavior 
To adhere to the HACT timing coming from IPI interface, MIPI_DSI2_Host Controller splits 
the pixel stream in chunks. Each chunk is composed of a pixel packet, and an associated null 
packet. The number of chunks and pixel packets size depend on the programmed value in 
the IPI_PIX_PKT_CFG register. 
21.3.1.2.3, Non-Burst Mode with Sync Events 
The Non-Burst mode with sync events is similar to the Non-Burst mode with sync pulses, but 
accurate reconstruction of sync pulse widths is not required. The Figure shows a DSI-2 
frame transmitted in non-burst mode with sync events through PHY Protocol Interface (PPI). 
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~< HLINETIME > 
HLINETIME — 
~< ‘HSA + HBP: >< HACT >~< (HSA + HBP + HACT) 
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VSA BLLP VSA LINES 
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VBP BLLP VBP LINES 
v 
A 
Sync - 
HBP BLLP Video Video HFP BLLP VACT LINES 
Events 
v 
A 
VFP BLLP 
VFP LINES 
LAST LINE BLLP 
v 


Video related packet — Sent in High-Speed. 
PHY LPM possible. 
PHY LPM and CRI/Display commands possible. 


PHY LPM mandatory. 


MUG 


Fig. 21-5 Non-Burst With Sync Event Mode Frame Behavior 

21.3.1.3 Data Stream Mode 
Data Stream mode is an operating mode that transmits the data stream frames coming from 
IPI. These frames are transformed in DCS write packets using the Write Memory Start 
(WMS) and Write Memory Continue (WMC) commands, attending all pending requests from 
CRI or PRI after the last IPI related packet. 
The controller processes the traffics in the following way: 
@ Start processing the IPI data stream traffic using a WMS command. 
@ Continue the IPI data stream traffic processing using WMC commands. 
@ After the last WMS/WMC command from the current frame is sent, process all pending 

CRI requests. 
@ Process all pending PRI requests 
21.3.1.4 Command Mode 
Command mode completely ignores IPI. The controller does not process any traffic that 
arrives through IPI interface. Instead, it processes requests coming from CRI or PRI 
interfaces on a first come, first served basis. If the requests are accumulated in the FIFOs of 
both interfaces, the controller prioritizes CRI traffic over PRI requests. 
21.3.2 DSI-2 Options 
MIPI_DSI2_Host Controller has a subset of programmable values related to the DSI-2 
protocol. 
MIPI_DSI2_Host Controller supports the following features: 
@ Virtual Channels 
@ Scrambling 
@ Video Transmission 
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@ Device Compliance 

21.3.2.1 Virtual Channels 

To be able to transmit or receive packets, MIPI_DSI2_Host controller must be programmed 

with the virtual channel identifier. Use the DSI_VCID_CFG register: 

@ To program a virtual channel identifier for all transmitted packets 

@ To identify the read-back packets to process 

@ For CRI packet transmissions, virtual channel identifier is programmed in the 
virtual_channel field of the CRI_TX_HDR register and virtual channel for responses is 
made available in the virtual_channel field of the CRI_RX_HDR register 

21.3.2.2 Scrambling 

Data scrambling can be used to mitigate the effects of electromagnetic interferences on the 

transmissions using a data randomization technique described in DSI-2 specification. 

Scrambling is applied only on the data payload, and the footer of long packets transmitted in 

high speed. 

Scrambling can be enabled through the DSI_SCRAMBLING_CFG[0] bit. By default, 

scrambling seed is OxFFFF as recommended in DSI-2 specification. This value can be 

changed using the SI_SCRAMBLING_CFG [31:16] bits. 

21.3.2.3 Video Transmission 

In the Video mode, the transmission of video frames and related details can be programmed 

through the DSI_VID_TX_CFG register. The vid_mode_type field of the DSI_VID_TX_CFG 

register controls the video mode transmission type, between burst, non-burst with sync 

pulses, and non-burst with sync events. This originates different packet sequences in PPI, as 

described in DSI-2 specification, to precisely replicate the characteristics of each horizontal 

region. With respect to the horizontal active region data and timing: 

@ In Burst mode, the controller creates just one video packet which is sent as soon as 
possible. 

@ In Non-burst mode, the controller creates multiple video packets, interlacing each one 
with a null packet as per the IPI_PIX_PKT_CFG register programming. 

The size of the null packets is calculated such that the duration of the horizontal active 

region is preserved in PPI as well. 

The controller follows the defined behavior for each video region when the controller has no 

packets to send. The controller tries to go in low-power (if time allows) unless the option to 

fill that region with Blanking packets is set. 

Display commands mentioned in DSI-2 specification (Turn On, Turn Off, Color Mode On, and 

Color Mode Off) can be programmed to be transmitted in low-power. 

21.3.2.4 Device Compliance 

To match the compatibility requirements of the coupled DSI-2 Device, MIPI_DSI2_Host 

Controller enables or disables some general features. This ensures that both Host and 

Device can communicate effectively. Following are the features that can be programmed 

through the DSI_GENERAL_CFG register: 

@ BTA enable: Determines whether the controller should send Bus Turnaround requests or 
disable them. 

@ EoTp transmission: Determines whether the controller should send EoTp in high-speed 
or not sent at all. 

21.3.2.5 DSI-2 Host Controller Timeouts 

MIPI_DSI2_Host Controller allows the configuration of several configurable timeouts. All 

timeouts are measured using phy_Iptx_clk. Because it is a clock divided from sys_clk, it is 

always available to the controller. 

When a given timeout period is violated, an interrupt will be triggered in INT_ST_TO register 

to inform which timeout is breached. 

The timeouts measurement on the PPI interface can be divided in three main categories: 

high-speed transmission, low-power data transmission, and Turnaround. 

21.3.3 Debug Capabilities 

FIFOs control and status, and FSMs control and status are available through AMBA APB 3 

interface to identify the possible error scenarios. 
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21.3.3.1 FIFO Control and Status 

The status of the various FIFOs present on MIPI_DSI2_Host Controller can be read for debug 
purposes through the OBS_FIFO_STATUS register. This register reports one of the following 
statuses: 


@ Empty 

@ Almost empty - two positions from empty 
@ Half full 

@ Almost full - two positions from full 

@ Full 


@ Current Word Count 

Manual FIFO flush control is provided through the OBS_FIFO_CTRL register, and automatic 
FIFO flush control is provided using the OBS_FIFO_CFG register. 

21.3.3.2 FSM Control and Status 

The status of the main FSM present on MIPI_DSI2_Host Controller can be read for debug 
purposes through the OBS_FSM_STATUS register. This register reports the following 
statuses: 

@ Current state 

@ Previous state 

@® Current state counter: Counts the number of cycles in the current state 

Manual FSM initialization control is provided through the OBS_FSM_CTRL register, and 
automatic FSM initialization control is provided through the OBS_FSM_CFG register. 


21.4 Register Description 


21.4.1 Registers Summary 


Reset ene 
loom oo | 
DSI2_ CORE ID 0x0000 w_ |ox31303028 asc represented in 


DSI2_VERSION 0x0004 jf 0x1A020100 
DSI2_ PWR _UP 0x000C ae 0x00000000 |Controls the power up of the core 


Controls the soft-reset of 
DSI2_SOFT RESET 0x0010 w_ |oxo0000007 asl eeu ra 
DSI2_INT ST MAIN 0x0014 w_ |oxoo000000 Contains the status of individual 
interrupt sources 
DSI2_MODE CTRL 0x0018 w_ |oxo0000000 request operating mode change 


DSI2_ MODE STATUS 0x001C a 0x00000000 
DSI2_ CORE STATUS 0x0020 aoe 0x00000000 


psi MANUAL MODE CF |) oq54 w_ Joxoo000000 ed mode for setting all 
Sop pS Hen ATES OBS FSM STATUS FSM selection for status reporting 


DSI2_OBS FSM STATUS [0x002C = 0x00000000 [Status of the selected FSM 


sxoncopnaa | cee eitemac rN || automatic FSM re- 


DSI2_OBS FSM CFG 0x0030 w_ oxo0000000 | eee | eBtOnS 
Controls manual FSM re- 

DSI2_ OBS FSM _ CTRL 0x0034 0x00000000 jinitialization options in case of an 
FSM stuck. 

DSI2_ OBS FIFO STATUS FIFO selection for status reporting 


DSI2_OBS FIFO STATUS |0x003C = —trasaaaa0d Status of the selected FSM 


Controls automatic FSM re- 


DSI2_ OBS FIFO CTRL  [0x0044 |W _ |0x00000000 |Manual FIFOs flush 
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ReScr Description 
Value P 


DSI2_TIMEOUT_HSTXRDY Configures the counter for high- 
DSI2 TIMEOUT LPRX CF |p. ogc w_ Joxoo000000 Configures the counter for low 

G power RX timeout 

DSI2_ TIMEOUT _LPTXRDY Configures the counter for low- 
DSI2_ TIMEOUT LPTXTRI Configures the counter for low 

G CFG Exonee w_ |oxoo000000 power TX TRIGGER timeout 

DSI2_ TIMEOUT LPTXULP Configures the counter for low 
S_CFG OxODSE w_ |oxo0000000 power TX ULPS timeout 

DSI2_ TIMEOUT BTA CFG /ox0060 |w  |oxoo000000 [Configures the counter for bus 


turnaround direction timeout 


DSI2 PHY MODE CFG [0x0100 |W _ |0x00000030 |Configures the PHY interface 
Configures the clock running type, 
DSI2_ PHY CLK CFG 0x0104 W_ |0x00000000 Jand the division factor of the 
phy_Iptx_clk clock 
DSI2_ PHY STATUS 0x0108 [|W |0x00000000 [Reports the status of PHY 
Configures PHY transition time 
Bee ee ORO HOG 1» |oxcooeeee from low-power to high-speed 
— transmission 
Reports measured value for PHY 
=o high-speed transmission 
Configures PHY transition time 
Se ONO 1 |oxcocecee from low-power to high-speed 
— transmission 
Reports measured value for PHY 
so high-speed transmission 
DSI2_ PHY MAX RD TM 0x011C w_ loxoo000000 Configures the maximum read 
AN_CFG time 
DSI2_ PHY MAX RD T AU Reports the maximum read time, 


DSI2_ PHY ESC CMD T_ 
MAN_CFG 0x0124 w_ |oxo0000000 Configures PHY trigger time 
DSI2_ PHY ESC CMD T A Reports PHY trigger time, when in 


DSI2 TIMEOUT HSTX CF |. ogy. w_ |oxo0000000 Configures the counter for high- 
G speed TX timeout 

Ww 
G 


DSI2 PHY ESC BYTE T 
MAN CFG 0x012C 0x00000000 |Configures PHY trigger time 


DSI2_ PHY ESC BYTE T Reports PHY trigger time, when in 
Configures ratio between 
ere IPI_RATIO MA | 9.09134 jfoxooooooo frequencies of HSTX clock and IPI 
ae clock 
Reports the calculated ratio 
DsI2_ PHY IPI RATIO MA ly ,913g |w  |ox00000000 |between frequencies of HSTX 
N AUTO 
ot clock and IPI clock 
Configures ratio between 
DSI2_PHY SYS RATIO M |0.913c |w_ |ox00000000 [frequencies of HSTX clock and 
AN CFG SYS clock 
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Reset ae 
wime [ones [se] St [esr 
Reports the calculated ratio 
BP AUTO [0x0140 |W |0x00000000 |between frequencies of HSTX 
asa clock and SYS clock 
This register is used for 
DSI2_ PRI TX CMD 0x01C0 W_ |0x00000000 |transmitting all available PHY 
requests 
DSI2 PRI RX CMD 0x01C4 w_ loxoo000000 This register contains calibration 
a ee required time 
DSI2_PRI_CAL_CTRL 0x01C8 w_ |oxo0000000 Uitis We gister contains Caulbration 
required time 
This register defines different 
DSI2_ PRI ULPS CTRL Ox01CC w_ |ox00000000 modes for ULPS entry and exit 
Configures the general options to 
DSI2_ DSI GENERAL CFG |0x0200 W_ |0x00000000 |meet the characteristics of the 
peripheral. 
Configures the virtual channel for 
ee 00208 w__ |oxFFFFo000 Configures data scrambling 
DSI2 DSI VID TX CFG |0x020C w_ |oxo0000000 ee Ms Mideorralsiiles ol 
Configures the maximum payload 
DSI2 DSI MAX RPS CFG |0x0210 W_ |0x00000000 |size that a received packet can 
contain 
Header for packets to be sent in 
Payload for packets to be sent in 
DSI2_CRI TX PLD 0x02C4 0x00000000 


Header of packets received from 
DSI2 CRI RX HDR 0x02C8 0x00000000 dSoicesitia 
DSI2_CRI_RX PLD 0x02CC ox00000000 |Payload of packets received from 
device side 


DSl2_IPl_ COLOR MAN Configures the color coding for 

sii pxonoooulr the IPI interface in manual mode 

0x00000000 Configures the Horizontal Sync 
Active period 

0x00000000 Reports the Horizontal Sync Active 
period, when in auto-mode 

0x00000000 [Configures the Horizontal Back 
Porch period 

0x00000000 Reports the Horizontal back porch 
period, when in auto-mode 


DSI2_ IPI_VID_ HSA MAN 
CFG 0x0304 


DSI2_IPI_VID_ HSA AUTO /0x0308 


DSI2_IPI_VID_ HBP AUTO |0x0310 


DSI2_ IPI_VID_HACT MA 


0x0314 


Configures the Horizontal Active 
0x00000000 Jie time HACT 
0x00000000 Reports the Horizontal Active 
period, when in auto-mode 
0x00000000 |Configures the total line time 
0x00000000 Reports the total line time, when 
in auto-mode 
Configures the Vertical Sync 


DSI2_ IPI_ VID HACT AUT 


0x0318 


DSI2_IPI_VID_HLINE MA 
N CEG 0x031C 


a IPI_ VID HLINE AU 0x0320 


DSI2 IPI VID VSA MAN 
CFG 0x0324 


DSI2_IPI_ VID HBP MAN 
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wom [ont e| Gee | Desermton 
Configures masks for the interrupt 
register 

sta tad 


Configures masks for the interrupt 
DSI2_ INT MASK TO 0x0414 W_ |0x00000000 |sources of the INT_ST_PHY 

register 

Forces the interrupt sources of the 
DSI2_ INT FORCE TO 0x0418 w_ |oxo0000000 INT_ST_PHY register 

Groups the interrupt sources 
DSI2 INT ST ACK 0x0420 W |0x00000000 |related to Acknowledge and Error 

Report packet 

Configures masks for the interrupt 
DSI2_ INT MASK ACK 0x0424 W  |0x00000000 |sources of the INT_ST_ACK 

register 

Forces the interrupt sources of the 
DSI2_ INT FORCE ACK 0x0428 w_ |oxo0000000 INT_ST_ACK register 

Groups the interrupt sources 
DSI2 INT ST IPI 0x0430 w_ Joxo0000000 calatad'to IPI 


Configures masks for the interrupt 
DSI2_ INT MASK _ IPI 0x0434 0x00000000 |sources of the INT_ST_PHY 
register 
0 


Forces the interrupt sources of the 
DSI2_ INT FORCE _ IPI 0x0438 x00000000 INT_ST_IPI register 

Groups the interrupt sources 
DSI2_ INT ST FIFO 0x0440 0x00000000 related to FIFOs 


Configures masks for the interrupt 
DSI2_ INT MASK FIFO 0x0444 W_ |0x00000000 |sources of the INT_ST_FIFO 
register 


Forces the interrupt sources of the 
DSI2 INT FORCE FIFO {|0x0448 0x00000000 INT_ST_FIFO register 
Groups the interrupt sources 
peenore related to PRI 
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Reset 
o_o ee 
=a masks for the interrupt 
DSI2_ INT MASK PRI 0x0454 0x00000000 |sources of the INT_ST_PHY 
register 


Forces the interrupt sources of the 
DsI2 INT FORCE PRI | INT FORCE PRI 0x0458 w_ Joxoo000000 INT_ST_ PRI fecister 


panes fo poo mage 
related to CRI 
Configures masks for the interrupt 
DSI2_ INT MASK _ CRI 0x0464 0x00000000 |sources of the INT_ST_CRI 
register 
Forces the interrupt sources of the 


Notes: Size:B- Byte eee 8 bits) access, HW- pees WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

21.4.2 Detail Registers Description 

DSI2_ CORE ID 

Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value, 


core_id 
31:0 0x3130302a |Core identification. Byte-wise representation of ASCII characters 
containing the version of the IP. 


DSI2 VERSION 
Address: Operational Base + offset (0x0004 


| Bit |Attr| Reset Value 
: core_version 


DSI2_PWR_UP 
Address: Operational Base + offset (OxO000C 

| Bit |Attr|ResetValue|  —_— s—“‘;‘“‘CW:éCéi scription =— (sd 
[31:1 [RO [0x00000000 |reserved ——“‘“‘“(CSCS*S*S™*™*~*~™~™~™~™~C™CCS 


pwr_up 

rw loxo Configures the core either to power-up or to reset. 
1'bO: Reset 
1'b1: Power-up 


DSI2_ SOFT RESET 
Address: Operational Base + offset (0x0010) 
| Bit [Attr/ResetValue| Ci ecription 
[31:3 [RO |0x00000000 |reserved 
sys_rstn 
RW /0x1 Soft-reset for SYS data process. Active low and used 
synchronously. 


phy_rstn 

RW |0x1 Soft-reset for PHY data process. Active low and used 
synchronously. 
ipi_rstn 

RW |0x1 Soft-reset for IPI data process. Active low and used 
synchronously. 


DSI2_ INT ST MAIN 
Address: Operational Base + offset (0x0014) 
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| Bit |Attr|ResetValue| Ciescription 
31:7 _|RO_|0x0000000 


int_st_cri 
0x0 Status of the INT_ST_CRI register 


int_st_pri 

Status of the INT_ST_PRI register 
int_st_fifo 

Status of the INT_ST_FIFO register 


o|re foo (Status GPtne nr sr piv cegster 


DSI2_ MODE CTRL 

Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:3 [RO_|0xo0000000 [reserved 


mode_ctrl 

Requested operating mode: 

3'b000: Idle mode 

3'b001: AutoCalculation mode 
ep? 0x0 3'b010: Command mode 

3'b011: Video mode 

3'b100: Data Stream mode 

Others: Reserved 


DSI2_MODE_ STATUS 


Address: Operational Base + offset (0x001C) 


[| Bit [Attr/Reset Value|  —————“—~—~™—C—CCCCCe@Scription i 
[31:3 [RO [0x00000000 


mode_status 
Current operating mode: 
3'b000: Idle mode 

2:0 0x0 3'b001: AutoCalculation mode 
3'b010: Command mode 
3'b011: Video mode 
3'b100: Data Stream mode 
Others: Reserved 


DSI2_CORE STATUS 


Address: Operational Base + offset (0x0020) 
| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
31527 ee 


PRI has new vV read data available. 


0x0 pri_fifos_not_empty 
At least one PRI WR FIFO is not empty. 


pri_busy 
PRI interface is busy: - At least one PRI FIFO is not empty - [or] 


At least one PRI packet is being transmitted or processed. 


23:19|RO_|0x00___—|reserved 
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oo a = 
RO foxo _|eei nasnew read data availble. 
CRI has new read data available. 
p pope tates ema 
At least one CRI WR FIFO is not empty. 


cri_busy 

16 0x0 Command Interface is busy: - At least one CRI FIFO (internal and 
external) is not empty - [or] At least one CRI packet is being 
transmitted or processed. 


}15:10/RO_|0x0O_ [reserved 


ipi_fifos_not_empty 


At least one IPI FIFO (internal and external) is not empty. 


x 
ipi_busy 
0x0 Image Pixel Interface is busy: - At least one IPI FIFO (internal 
and external) is not empty - [or] At least one IPI packet is being 
transmitted or processed. 


Yeo oxo es em nae 


core_fifos_not_empty 
At least one FIFO (internal and external) is not empty. 


core_busy 

mipidsi2_host is busy: - At least one FIFO (internal and external) 
is not empty - [or] At least one packet is being transmitted or 
processed. 


DSI2_ MANUAL MODE CFG 
Address: Operational Base + offset (0x0024) 

| Bit [Attr|ResetValue| Ci‘ eecriptiom 
[31:1 |RO_ [0x00000000 |reserved Sd 


manual_mode_en 

Enables manual mode for setting all timings. When unset, timings 
RW {0x0 are automatically calculated by measuring times and lines in the 

next frame. When set, all timing parameters need to be 

programmed through the register bank. 


DSI2_ OBS FSM STATUS SEL 

Address: Operational Base + offset (0x0028) 

| Bit [Attr|ResetValue|  ————C‘icription = 
[31:4 [RO _|Oxo000000 [reserved sd 


fsm_selector 
FSM selection for reporting and debugging. Current word count of 
the selected FSM: 
4'b0000: ipi_vid_fsm 
; 4'b0001: ipi_auto_calc_fsm 

aoe ee one 4'b0010: sys_main_fsm 
4'b0011: sys_cmd_fsm 
4'b0100: sys_pkt_build_fsm 
4'b0101: phy_tx_ready_fsm 
Others: Reserved 


DSI2 OBS FSM STATUS 
Address: Operational Base + offset (Ox002C 


| Bit_|Attr| Reset Value 


F current_state_cnt 
31:16|RO | oeeeee Number of clock cycles that the FSM has been in this state. 
reserved 


15:13/RO_|0x0 [reserved 
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aay ResetValue| Ci escription 
previous _ state 
g |ro foxooprevousstete, 


ro —— reserved O—CSOSC“‘(NNNN... LL 


Ox0 stuck 

Flag to indicate that the FSM is stuck. 
. current_state 

fio fro foo airentatate. 

DSI2_ OBS FSM CFG 

Address: Operational Base + offset (0x0030) 


| Bit [Attr/Reset Value| ———“—~—SC—SCSDeScription 
31:1 [RO [0x00000000 


RW {0x0 fsm0_auto_init 
Enables automatic re-initialization of FSM 0. 


DSI2_OBS FSM_CTRL 

Address: Operational Base + offset (0x0034) 

| Bit [Attr|ResetValue| Ci‘ Scritiom 
[31:1 |RO [0x00000000 |reserved Cd 


fsm0_auto_init 
lo rw foxo Manual re-initialization of FSM 0. 


DSI2_OBS FIFO STATUS SEL 

Address: Operational Base + offset (0x0038 

| Bit |Attr[ResetValue| ss ——“i‘“‘;C Ci escription 
[31:4 [RO |0x0000000_ [reserved — —(‘“‘“‘“‘(‘(‘(‘(;SC~wdY 


fsm_selector 
FIFO selection for reporting and debugging. Current status of 
the selected FIFO: 
4'b0000: cmd_rd_pld_fifo 
4'b0001: cmd_wr_hdr_fifo 
BOP RWS Oe 4'b0010: cmd_wr_pld_fifo 
4'b0011: ipi_data_fifo 
4'b0100: ipi_event_fifo 
4'b0101: phy_txhs_fifo 
Others: Reserved 


DSI2_ OBS FIFO STATUS 
Address: Operational Base + offset (0x003C) 


| Bit [Attr| Reset Value 
. current_word_count 

31:16|RO | eae Current word count of the selected FIFO. 

[15:5 [RO |0x000 


full 
RO oxo Indicates that the selected FIFO is full. 


p pobe Rees emo smaa 
Indicates that the selected FIFO is almost full 
fo oo esate sinerroimats 
Indicates that the selected FIFO is half full. 
po oo RSS esate 
Indicates that the selected FIFO is almost empty. 
Indicates that the selected FIFO is empty. 
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DSI2 OBS FIFO CFG 
Address: Operational Base + offset (0x0040 


ResetValue| Ci esscription 


| Bit |Attr| 

[31:4 [RO |[0x0000000_|reserved 
ipi_fifo_auto_flush 
Enables automatic flush for the cmd_wr_hdr FIFO. 

= 
Enables automatic flush for the cmd_wr_pld FIFO. 

o 
Enables automatic flush for the cmd_rd_pld FIFO. 

DSI2_ OBS FIFO CTRL 


Address: Operational Base + offset (0x0044) 


0x0000000 


pe (EGR Toate 
Enables manual flush for the IPI FIFO. 
Enables manual flush for the cmd_wr_hdr FIFO. 
Enables manual flush for the cmd_wr_pld FIFO. 
cmd_rd_pld_fifo_maual_flush 
ow foro entties manual Rush forthe'emd rd pid fifo. | 


DSI2_ TIMEOUT _HSTX_CFG 

Address: Operational Base + offset (0x0048 

| Bit |Attr[ResetValue| = <s——“‘“‘;C™C*éi scription 
[31:16[RO |0x0000_—sireserved eC —“‘“(‘“‘“‘“‘(“(CS*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C~C~C~C~C~C~C~C~C~C*CS 


to_hstx_value 
15:0 |RW |/0x0000 Configures the counter that triggers a high-speed transmission 
timeout (measured in phy_Iptx_clk cycles) 


DSI2_ TIMEOUT HSTXRDY CFG 

Address: Operational Base + offset (Ox004C) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:16[RO_|0xo000 reserved 


to_hstxrdy_value 
15:0 |RW |/0x0000 Configures the counter that triggers a high-speed transmission 
ready timeout (measured in phy_Iptx_clk cycles) 


DSI2_TIMEOUT LPRX_CFG 

Address: Operational Base + offset (0x0050) 

| Bit [Attr|ResetValue| Ci‘ ection 
1:16[RO_[0xo000_ [reserved 


to_lprxrdy_value 
Configures the counter that triggers a low-power reception 
timeout (measured in : 


DSI2_ TIMEOUT LPTXRDY CFG 
Address: Operational Base + offset (0x0054 
[31:16[RO |0x0000_—sifreserved — ——“‘“‘“(“(“‘(“(‘;#;™:™”™!OOOCOC(‘(S”CSCdC 
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| Bit |Attr| Reset Value, 


Po Ciescription 
to_Iptxrdy_value 

15:0 |RW |0x0000 Configures the counter that triggers a low-power data 
transmission timeout (measured in phy_Iptx_clk cycles). 


DSI2_ TIMEOUT LPTXTRIG CFG 
Address: Operational Base + offset (0x0058) 


| Bit [Attr|ResetValue| Ci‘ scription 

[31:16[RO_|0xo000_ reserved 
to_Iptxtrig_value 

15:0 |RW |0x0000 Configures the counter that triggers a low-power trigger 
transmission timeout (measured in phy_Iptx_clk cycles) 


DSI2_ TIMEOUT LPTXULPS CFG 

Address: Operational Base + offset (Ox005C) 

| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
31:16|RO [0x0000_— reserved 


to_Iptxulps_value 
15:0 |RW /0x0000 Configures the counter that triggers a low-power ULPS entry 
timeout (measured in phy_Iptx_clk cycles 


DSI2_ TIMEOUT BTA CFG 

Address: Operational Base + offset (0x0060) 

| Bit [Attr|ResetValue| CC‘ Scriptom — 
[31:16[RO_|0x0000_ reserved 


to_bta_value 
15:0 |RW |0x0000 Configures the counter that triggers a bus turnaround direction 
timeout (measured in phy_Iptx_clk cycles) 


DSI2_ PHY MODE CFG 

Address: Operational Base + offset (0x0100) 

| Bit [Attr|ResetValue| ————Cié‘C criti 
[31:10[RO_|0x000000__—i[reserved 


ppi_width 
2'bO0: 8 bits 
RW |0x0 2'b0O1: 16 bits 
2'b10: 32 bits 
2'bi1: Reserved 


7:6 |RO |OxO_ reserved 


phy_lanes 
Configures the number of active lanes. 
: 2'b00: 1 lane 
Oe RN HOKE 2'b01: 2 lanes 
2'b10: 3 lanes 
2'b11: 4 lanes 


3:1 |RO |oxo reserved 


Ee f b d 
Configures which PHY interface to be used: 
RE | ONS 1'bO: DPHY 

1'b1: CPHY 


DSI2 PHY CLK CFG 
Address: Operational Base + offset (0x0104 


| Bit_|Attr| Reset Value 


31:13/RO |0x00000 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


phy_lIptx_clk_div 
Division factor for TX Escape clock to be generated from sys_clk. 
5'bO0000: phy_lIptx_clk turned off 
5'b00001: phy_Iptx_clk = sys_clk / 2 
acho itll esse 5'b00010: phy_Iptx_clk = sys_clk / 4 
5'b00011: phy_Iptx_clk = sys_clk / 6 
5'b11111: Iptx_clk = sys_clk / 62 


7:1 |RO |0xoo_ reserved 


clk_type 

Configures the behavior of the clock lane: 
RW /0x0 1'bO: Continuous clock 

1'b1: Non-continuous clock 


DSI2 PHY STATUS 
Address: Operational Base + offset (0x0108) 


| Bit _|Attr| Reset Value 
31:21|RO_[0x000 


phy_|3_ulpsactivenot 

Indicates the status of the phy_l3_ulpsactivenot signal. 
phy_l2_ulpsactivenot 

if be Indicates the status of the phy_I2_ulpsactivenot signal. 
Indicates the status of the phy_l1_ulpsactivenot signal. 
phy_lO_ulpsactivenot 

Indicates the status of the phy_lO_ulpsactivenot signal. 
phy_clk_ulpsactivenot 

Indicates the status of the ae ee signal. 


——_—= La 
a phy_I3_stopstate 
RW |0x0 Indicates the status of the phy_|3_stopstate signal. 
Indicates the status of the phy_lI2_stopstate signal. 
2" phy_l1_stopstate 
RW |0x0 Indicates the status of the phy_|1_stopstate signal. 
phy_lO_stopstate 
=o oxo Indicates the status of the phy_lO_stopstate signal. 
srw foxo phy_clk_stopstate 
RW {0x0 Indicates the status of the phy_clk_stopstate signal. 


7:1 |RO |0x00__—|reserved 


phy_direction 

Indicates the status of the phy_direction signal. 
Ree 1'bO: TX 

1'b1i: RX 


DSI2 PHY LP2HS MAN CFG 
Address: Operational Base + offset (0x010C) 

| Bit [Attr|ResetValue|  —————Ci‘Ci Scriptom 
31:29[RO [Oxo si freserved 


phy_Ip2hs_time 

Configures the time measured in cycles of phy_hstx_clk that is 
28:0 |RW |OxO0000000 /|necessary for PHY to switch any clock or data lane from low- 

power to high-speed transmission. This is a fixed-point value with 

13 integral bits and 16 fractional bits. 
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DSI2 PHY LP2HS AUTO CFG 

Address: Operational Base + offset (0x0110) 

Bit |Attr| Reset Value|_________Descelptlon _| 
31:29[RO_|OxO si freserved 


value with 13 integral bits and 16 fractional bits. 


phy_Ip2hs_time_auto 

Indicates the time measured by the controller in cycles of 
Ox00000000 |phy_hstx_clk that PHY takes to switch any clock or data lane 

from low-power to high-speed transmission. This is a fixed-point 


DSI2_ PHY HS2LP MAN CFG 

Address: Operational Base + offset (0x0114 

Bit {Attr| Reset Value|_______Description __| 
31:29[RO [Oxo ——sifreserved — — —“‘“C*‘“‘“‘“‘“‘(‘(‘(;(‘S:;*SC‘éz 


phy_hs2lp_time 

Configures the time measured by the controller in cycles of 
28:0 |RW |0x00000000 |phy_hstx_clk that PHY takes to switch any clock or data lane 

from high-speed to low-power transmission. This is a fixed-point 

value with 13 integral bits and 16 fractional bits. 


DSI2_ PHY _HS2LP AUTO CFG 
Address: Operational Base + offset (0x0118) 

| Bit [Attr|ResetValue| CC‘ eScriptiom 
31:29|RO [oxo 


phy_hs2lp_time_auto 

Indicates the time measured by the controller in cycles of 
Ox00000000 |phy_hstx_clk that PHY takes to switch any clock or data lane 

from high-speed to low-power transmission. This is a fixed-point 

value with 13 integral bits and 16 fractional bits. 


DSI2_ PHY MAX_RD T MAN _ CFG 

Address: Operational Base + offset (0x011C) 

| Bit [Attr|ResetValue|  ————C‘iecritiom 
[31:27[RO_|OxOO ——sifreserved 


phy_max_rd_time 

Configures the time measured in cycles of phy_hstx_clk that is 

necessary for receiving a response packet of maximum size. Note 
26:0 |RW |0x0000000 _ {that if there is the possibility that an "Acknowledge and Error 

Report" and/or an EoTp come together with the packet of max 

size, this value need to reflect the time that is needed to receive 

them all. This is an integer value (no fractional bits) 


DSI2_PHY_MAX_RD_ T AUTO 
Address: Operational Base + offset (0x0120) 

| Bit [Attr|ResetValue| Ci‘ eScriptiom 
31:27|RO [0x00 reserved 


phy_max_rd_time_auto 

Indicates the time measured in cycles of phy_hstx_clk that is 

necessary for receiving a response packet of maximum size. Note 
0x0000000 _|that if there is the possibility that an "Acknowledge and Error 

Report" and/or an EoTp come together with the packet of max 

size, this value need to reflect the time that is needed to receive 

them all. This is an integer value (no fractional bits) 


DSI2_PHY_ESC_CMD_T_MAN_CFG 
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Address: Operational Base + offset (0x0124 


| Bit _|Attr| Reset Value 
31:29|RO_ [Oxo si reserved 


phy_esc_cmd_time 

Configures the time measured in cycles of phy_hstx_clk that is 
28:0 |RW |OxO0000000 /|necessary for the PHY to transmit an escape mode command. 

This is a fixed-point value with 13 integral bits and 16 fractional 

bits. 


DSI2_ PHY ESC CMD T AUTO 

Address: Operational Base + offset (0x0128) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:29[RO [Oxo si freserved 


phy_esc_cmd_time_auto 

Indicates the time measured in cycles of phy_hstx_clk that is 
28:0 Ox00000000 |necessary for the PHY to transmit an escape mode command. 

This is a fixed-point value with 13 integral bits and 16 fractional 

bits. 


DSI2_ PHY ESC BYTE T MAN CFG 

Address: Operational Base + offset (0x012C 

| Bit |Attr[ResetValue|  ———s——“‘;‘“‘;C™C*éi scription — 
31:29[RO [0x0 ——sifreserved ss — —“‘“‘(‘“‘“(“(S*S*S*S*S*C*™*™*™*™C™C™C™C~*CY 


phy_esc_byte_time 

Configures the time measured in cycles of phy_hstx_clk that is 
28:0 |RW |OxO0000000 /|necessary for the PHY to transmit a byte in low-power data 

transmission. This is a fixed-point value with 13 integral bits and 

16 fractional bits. 


DSI2_ PHY ESC BYTE T AUTO 
Address: Operational Base + offset (0x0130) 


| Bit |Attr|Reset Value] CiDescription 
31:29|RO [Oxo [reserved 


phy_esc_byte_time_auto 

Indicates the time measured in cycles of phy_hstx_clk that is 
28:0 Ox00000000 |necessary for the PHY to transmit a byte in low-power data 

transmission. This is a fixed-point value with 13 integral bits and 

16 fractional bits. 


DSI2 PHY IPI RATIO MAN CFG 

Address: Operational Base + offset (0x0134) 

| Bit [Attr|ResetValue| CC‘ scription 
:22|RO_|0xo0O_ [reserved 


phy_ipi_ratio 
y Configures the ratio calculated as HSTX clock frequency / IPI 
ZA sD EO OU00° clock frequency. This is a fixed-point value with 6 integral bits 


and 16 fractional bits 


DSI2 PHY IPI RATIO MAN AUTO 
Address: Operational Base + offset (0x0138 


[Attr/ Reset Value 
31:22|RO_[0x000 
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| Bit |Attr|ResetValue| Ci eescription 


phy_ipi_ratio_auto 
21:0 0x000000 Indicates the ratio calculated as HSTX clock frequency / IPI clock 
, frequency. This is a fixed-point value with 6 integral bits and 16 
fractional bits 


DSI2 PHY SYS RATIO MAN CFG 

Address: Operational Base + offset (0x013C) 

| Bit [Attr|ResetValue| —————Cé‘i criti 
[31:17[RO_|Oxo000_ reserved 


phy_sys_ratio 
; Configures Ratio calculated as HSTX clock frequency / SYS clock 
BO Qcs RW /OxCON0e frequency. This is a fixed-point value with 1 integral bit and 16 
fractional bits. 


DSI2_ PHY SYS RATIO MAN AUTO 
Address: Operational Base + offset (0x0140 

| Bit |Attr[ResetValue| =< —“(‘;‘“;C™SC«éi scription 
[31:17[RO_ |0x0000_—sireserved — ——“‘“(“(‘(‘“‘(‘“(“(CS*S*S*S*S*C*™*™*™C™C™C™C~*@CS 


phy_sys_ratio_auto 

0x00000 Ratio calculated as HSTX clock frequency / SYS clock frequency. 
This is a fixed-point value with 1 integral bit and 16 fractional 
bits. 


DSI2_ PRI TX CMD 

Address: Operational Base + offset (0x01C0) 

| Bit [Attr/ResetValue| Ci escription 

RO_{0x0000__{reserved 

phy_bta 
Enables PHY bus turnaround request. 
phy_ulps_exit 
Enables PHY ULPS exit request. Note that this request is valid 
only if the previous one was a phy_ulps_entry, and if it was 
successfully transmitted. 


ae 

Fay 
phy_ulps_entry 
Enables PHY ULPS entry request. Note that two consecutives 
phy_ulps_entry requests (and when first is successful sent by 
controller) will result in an interrupt. 

Pere 

an 


reserved 


phy_cal 
Enables PHY calibration request 


Requests sending a trigger 3 
Requests sending a trigger 2 
phy_tx_trigger_1 

Requests sending a trigger 1 


phy_tx_trigger_0O 
Requests sending a trigger 0 


Address: Operational Base + offset (0x01C4) 


DSI2_PRI_RX_CMD 
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| Bit |Attr|ResetValue| Ci@eescription 
31:4 |RO_|0x0000000 


rc loxo phy_rx_trigger_3 
This bit indicates that a trigger 3 has been received. 


r pepe RES eccamanstmnacs 
This bit i indicates that a trigger 2 has been received. 

Pe foo eatin stent 
This bit indicates that a trigger 1 has been received. 

pe bo Feces ert 
This bit indicates that a trigger O has been received. 


DSI2 PRI CAL CTRL 

Address: Operational Base + offset (0x01C8 

| Bit [Attr|/ResetValue| ss —“i;‘“W*CéS scription — 
[31:18[RO |Ox0000_—sireserved — — —“‘“‘“‘“(“(CS®:S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C‘CdC 


phy_cal_time 
17:0 |RW |Ox00000 Time needed to complete deskew calibration, given in cycles of 
sys_clk. 


DSI2 PRI ULPS CTRL 
Address: Operational Base + offset (0x01CC) 


| Bit |Attr| Reset Value 


phy_wakeup_time 

Configures the PHY wakeup time that controller will consider 

when performing an ULPS exit request. This time is measured in 
SL TO RVE.Oxpo0e cycles of phy_Iptx_clk and shall represent at least 1 ms, to meet 

the twakeup time requirement found in D-PHY and C-PHY 

specifications. 


few wo ue 


eae 
a Rw | oxo ULPS eee ee command is active for the clock lane 


3:1 [RO |oxO si freserved 


RW {0x0 phy_ulps_data_lanes 
ULPS request command is active for all active data lanes 


DSI2_ DSI GENERAL CFG 

Address: Operational Base + offset (0x0200) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:2 [RO_|Ox00000000 [reserved 


bta_en 

1 rw oxo Enables Bus Turn Around (BTA) procedures. 
eotp_tx_en 

jo rw oxo Enables the EoTp transmission in high-speed. 


DSI2_ DSI VCID CFG 

Address: Operational Base + offset (0x0204 

| Bit [Attr|ResetValue| ss —“‘“CW*éCéS @Scription =— 
[31:2 [RO |0x00000000 [reserved —(itsts*s‘“‘(‘“(“‘“‘“‘(‘(C(;C;C*™COC*C*C*C*C*C*C‘CN 


: tx_vcid 
Identifies virtual channel for transmitted packets. 


DSI2 DSI SCRAMBLING CFG 
Address: Operational Base + offset (0x0208) 
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| Bit |Attr|ResetValue| Ci@eescription 


; scrambling_seed 
31:16|RW [oxett Scrambling seed. 


[15:1 [RO |0x0000 
scrambling_en 

DSI2 DSI VID TX CFG 

Address: Operational Base + offset (Ox020C 


| Bit _|Attr| Reset Value 
31:21|RO_[0x000 


Ipdt_display_cmd_en 
20 RW |0x0 Enables the transmission of commands to be done only in low- 


power mode. 

blk_vfp_hs_en 

Enables filling the VFP period with blanking packets. If unset and 
time allows, controller returns to the low-power mode 
blk_vbp_hs_en 

Enables filling the VBP period with blanking packets. If unset and 
time allows, controller returns to the low-power mode 
blk_vsa_hs_en 

Enables filling the VSA period with blanking packets. If unset and 
time allows, controller returns to the low-power mode 

reserved 

blk_hfp_hs_en 

Enables filling the HFP period with blanking packets. If unset and 
time allows, controller returns to the low-power mode 
blk_hbp_hs_en 

Enables filling the HBP period with blanking packets. If unset and 
time allows, controller returns to the low-power mode 
blk_hsa_hs_en 

Enables filling the HSA period with blanking packets. If unset and 
time allows, controller returns to the low-power mode 

reserved 

vid_mode_type 

Configures the video mode transmission type. 

2'b00: Non-burst with sync pulses 

2'b01: Non-burst with sync events 

Others: Burst mode 


DSI2 DSI MAX RPS CFG 
Address: Operational Base + offset (0x0210 


max_rt_pkt_sz 
Maximum payload size that a received packet can contain, in 
bytes. 


DSI2 CRI TX HDR 
Address: Operational Base + offset (0x02C0O) 


[Attr| Reset Value 
31:30/RO_|0xO_ reserved 
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| Bit_[Attr| Reset Value| p 
WO |0x0 Configures the packet as a long packet. This is used only when 
the programmed data type is a reserved value 


cmd_hdr_rd 
28 WO |0x0 Configures the packet as a read request command. This is used 
only when the programmed data type is a reserved value. 


27:25|RO_|0x0_ [reserved 


cmd_tx_mode 

Configures the transmission mode of the packet. 
ot OX 1'bO: High-speed transmission 

1'b1: Low-power transmission 


wc_msb 
23:16}WO |0x00 Configures the most significant byte for the word count field of 
long packets, or data 1 for short packets. 
wc_lIsb 
15:8 |WO |0x00 Configures the least significant byte for the word count field of 
long packets, or data O for short packets. 
eee rece 
ee 0x0 Configures the virtual channel for the packet. 
; data_type 
Configures the data type for the packet. 


DSI2 CRI TX PLD 
Address: Operational Base + offset (0x02C4) 


| Bit |Attr| Reset Value 


byte_3 

aoe 2e|v0 [own __ he fourth byte of current word of payload. 
byte_2 

The third byte of current word of payload. 
byte_1 

aro second byte of current word of payload. 

0x00 byte_0 

The first byte of current word of payload. 


DSI2_ CRI RX HDR 
Address: Operational Base + offset (0x02C8) 


ResetValue[  —— —“‘Ci Scriptom = 

wc_msb 
23:16}]RC |0x00 The most significant byte for the word count field of long packets, 

or data 1 for short packets. 
wc_lIsb 
The least significant byte for the word count field of long packets, 
or data O for short packets. 
virtual_ channel 
The virtual channel for the packet. 
data_type 
The data type for the packet. 


DSI2 CRI RX PLD 
Address: face Reset Base + offset (0x02CC) 


[Attr|ResetValue| Ciescription 


0x00 byte_3 
The fourth byte of current word of payload. 
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| Bit |Attr|ResetValue| Ci@eescription 


byte_2 
jro foxoo «YE third byte of current word of payload. 


23:4 
: byte_1 
15:8 [Ro Joxoo The second byte of current word of payload. 
: byte_0O 
7:0 [RO joxoo ft first byte of current word of payload. 


DSI2_ IPI COLOR MAN CFG 

Address: Operational Base + offset (0x0300 

| Bit |Attr[ResetValue|  ———s——“(;‘“C;C™CSC~Ci ecriptiom — 
[31:8 [RO |Ox000000__—i[reserved — ——“‘“‘“(“(“(‘(#;$“;C!CONCNC(’N(NN.COC#dC 


ipi_depth 
Configures the IPI color depth. 
4'b0010: 5-6-5 bits 
7:4. |RW |0x0 4'b0011: 6 bits 
4'b0101: 8 bits 
4'b0110: 10 bits 
Others: Reserved 
ipi_format 
Configures the IPI pixel format. 
3:0 |RW |0x0 4'b0000: RGB 
4'b1011: Compressed Data 
Others: Reserved 


DSI2 IPI VID HSA MAN CFG 

Address: Operational Base + offset (0x0304) 

| Bit [Attr|ResetValue| CC‘ ecription = 
31:30[RO_|OxO_ si freserved 


vid_hsa_time 
: Configures the Horizontal Sync Active period measured in cycles 
290M OXO 0000000 of phy_hstx_clk. This is a fixed-point value with 13 integral bits 
and 16 fractional bits. 


DSI2_ IPI VID HSA AUTO 

Address: Operational Base + offset (0x0308) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
31:30[RO [Oxo si reserved 


vid_hsa_time_auto 
: Horizontal Sync Active period measured in cycles of 
29:0 0x00000000 phy_hstx_clk. This is a fixed-point value with 13 integral bits and 
16 fractional bits. 


DSI2 IPI VID HBP MAN CFG 
Address: Operational Base + offset (0x030C) 


| Bit _|Attr| Reset Value 


31:30/RO_|0x0 [reserved 


vid_hbp_time 

Configures the Horizontal Back Porch period measured in cycles 
PO EM ORDOON0800 of phy_hstx_clk. This is a fixed-point value with 13 integral bits 

and 16 fractional bits. 


DSI2_ IPI VID_HBP_AUTO 
Address: Operational Base + offset (0x0310) 
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| Bit |Attr/ResetValue| Ci escription 
31:30/RO_|OxO [reserved 


vid_hbp_time_auto 
: Horizontal Sync Active period measured in cycles of 
ae Oxpoponone phy_hstx_clk. This is a fixed-point value with 13 integral bits and 
16 fractional bits. 


DSI2_ IPI _ VID HACT MAN CFG 

Address: Operational Base + offset (0x0314 

| Bit |Attr|ResetValue|  —— “s—“‘CSW:#éCé scription =—— (Cid 
31:30/RO [0xO_—sdreserved ——Ci‘“‘“‘“s*‘“‘“‘S:*SCSCS 


vid_hact_time 
: Configures the Horizontal Active period measured in cycles of 
29:0: RW |Ox00080000 phy_hstx_clk. This is a fixed-point value with 13 integral bits and 
16 fractional bits. 


DSI2 IPI _ VID HACT AUTO 
Address: Operational Base + offset (0x0318) 
| Bit |Attr|ResetValue| —C(eescription 
31:30/RO [Oxo si reserved 
vid_hact_time_auto 
0x00000000 |Horizontal Active period measured in cycles of phy_hstx_clk. This 
is a fixed-point value with 13 integral bits and 16 fractional bits. 


DSI2_ IPI VID _HLINE MAN_CFG 
Address: Operational Base + offset (0x031C) 


| Bit |Attr| Reset Value, 


Po eseription 
vid_hline_time 
. Configures the total line time (HSA+HBP+HACT+HFP) measured 
oEet, BME OxOOogONe0 in cycles of phy_hstx_clk. This is a fixed-point value with 13 
integral bits and 16 fractional bits 


DSI2 IPI VID HLINE AUTO 
Address: Operational Base + offset (0x0320 


| Bit_|Attr| Reset Value 


vid_hline_time_auto 
31:0 Ox00000000 |Total line period measured in cycles of phy_hstx_clk. This is a 
fixed-point value with 13 integral bits and 16 fractional bits. 


DSI2 IPI VID VSA MAN CFG 

Address: Operational Base + offset (0x0324) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:10|[RO_|0x000000__—ifreserved  —CCisdz 


vid_vsa_lines 
9:0 few | Ox000 Configures the Vertical Sync Active period measured in lines. 


DSI2_ IPI VID VSA AUTO 
Address: Operational Base + offset (0x0328) 


vid_vsa_lines_auto 
0x000 Vertical Sync Active period measured in lines, as seen by the 
controller. 


DSI2_IPI_VID_VBP_MAN_CFG 
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Address: Operational Base + offset (0x032C 


| Bit |Attr|ResetValue| s/s —/—S—C‘iecription 
31:10/RO_|0x000000 


vid_vbp_lines 
9:0 few | x00 Configures the Vertical Back Porch measured in lines. 


DSI2_ IPI VID _VBP_AUTO 
Address: Operational Base + offset (0x0330) 
[ResetValue[  ——“‘é‘i Scriptom — 
vid_vbp_lines_auto 
0x000 Vertical Back Porch period measured in lines, as seen by the 
controller. 


DSI2 IPI VID VACT MAN CFG 

Address: Operational Base + offset (0x0334 

| Bit |Attr[ResetValue|  ———<s—“‘S™~SC*éi scription — 
[31:14[RO [0x00000_—sireserved — ——“‘“‘(‘“‘“(“(C;S*S*™*™*™*™*™*™;™;™C™C™C™C~C*C 


; vid_vact_lines 
Bree Rw foxoo00 Configures the Vertical Active period measured in lines. 


DSI2 IPI VID VACT AUTO 
Address: Operational Base + offset (0x0338) 


; vid_vsa_lines_auto 
re RO |ox0000 Vertical Active period measured in lines, as seen by the controller. 


DSI2_ IPI _ VID _VFP_MAN_ CFG 

Address: Operational Base + offset (0x033C) 

| Bit [Attr|ResetValue| CC‘ Scriptiom 
[31:10[RO_|0xo00000__—ifreserved 


vid_vfp_lines 
9:0 |aw | exne0 Configures the Vertical Front Porch period measured in lines. 


DSI2_ IPI VID _VFP_AUTO 
Address: Operational Base + offset (0x0340) 
| Bit [Attr|ResetValue| CC‘ ecriptiom = 
[31:10/RO_[0x000000__—i|reserved Cd 
vid_vfp_lines_auto 
0x000 Vertical Front Porch period measured in lines, as seen by the 
controller. 


DSI2 IPI PIX PKT CFG 

Address: Operational Base + offset (0x0344) 

| Bit [Attr|ResetValue|  —————C‘i Scriptom = 
[31:16[RO_|0x0000_ reserved 


max_pix_pkt 
Configures the number of pixels in a single video packet, used in 
: Video mode (for non-burst modes) and Data Stream mode. 
BOO) WS 0x0 000 A value of 0 or bigger than the HACT pixels will originate one 
single video packet per line, in Video mode. 
For RGB-10bit color coding, this value must be a multiple of 4. 


DSI2_INT ST PHY 
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Address: Operational Base + offset (0x0400 


DSI2_ INT MASK PHY 
Address: Operational Base + offset (0x0404) 


reserved 


mask_err_phyO 


Write 1 to unmask each error report. 


DSI2 INT FORCE PHY 
Address: Operational Base + offset (0x0408 


0 
force_err_phyO 
Force Error PHY 0 
DSI2_ INT ST TO 
Address: Operational Base + offset (0x0410 


Reset Value 


| Bit | 
31:7 0x0000000 


pe ata aenad arcin ieen 
Indicates that a bus turnaround direction timeout has occurred. 
Indicates that a low-power TX ULPS timeout has occurred. 


err_to_Iptxtrig 

Indicates that a low-power TX TRIGGER timeout has occurred. 
err_to_Iptxrdy 

Indicates that a low-power TX DATA timeout has occurred. 


DSI2_ INT MASK TO 
Address: Operational Base + offset (0x0414) 


| Bit |Attr/ResetValue| Ci eescription 
31:7 _|RO_|0x0000000 


mask_err_to_bta 

6 [rw foxo Write 1 to unmask this error report 
mask_err_to_Iptxulps 

Write 1 to unmask this error report 
mask_err_to_Iptxtrig 
Write 1 to unmask this error report 


Write 1 to unmask this error report 
Write 1 to unmask this error report 
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| Bit |Attr|ResetValue| Ci eescription 


mask_err_to_hstx 


DSI2_ INT FORCE TO 
Address: Operational Base + offset (0x0418) 


| Bit |Attr/ResetValue| Ci eescription 
31:7 _|RO_|0x0000000 


po eee 
Forces the interrupt sources 
C Forces the interrupt sources 
C Forces the interrupt sources 
C Forces the interrupt sources 
C Forces the interrupt sources 
C Forces the interrupt sources 
pe foo esas 
Cc Forces the interrupt sources 
DSI2 INT ST ACK 
Address: Operational Base + offset (0x0420) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


err_ack_rpt_15 
RC |0x0 Retrieves the DSI Protocol Violation error bit from the 
Acknowledge error report. 


err_ack_rpt_14 
RC |0x0 Retrieves the Reserved (specific to device) error bit from the 

Acknowledge error report. 
err_ack_rpt_13 

13 RC {0x0 Retrieves the Invalid Transmission Length error bit from the 
Acknowledge error report. 
err_ack_rpt_12 

12 RC |0x0 Retrieves the DSI VC ID Invalid error bit from the Acknowledge 
error report. 
err_ack_rpt_il 

11 RC |0x0 Retrieves the DSI Data Type not recognized error bit from the 
Acknowledge error report. 
err_ack_rpt_10 

10 0x0 Retrieves the Payload Checksum error bit (long packet only) from 
the Acknowledge error report. 

err_ack_rpt_9 

Retrieves the header ECC/SSDC/Checksum multi-bit (detected, 

not corrected) error bit from the Acknowledge error report. 


err_ack_rpt_8 
Retrieves the header ECC/SSDC/Checksum single-bit (detected 
and corrected) error bit from the Acknowledge error report. 


Retrieves the Contention Detected error bit from the 
Acknowledge error report. 
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| Bit |Attr| Reset Value, 


Po CC—“‘(C(*éWe@Scription 
err_ack_rpt_6 
RC |0x0 Retrieves the False Control error bit from the Acknowledge error 
report. 
err_ack_rpt_5 
5 RC |0x0O Retrieves the Peripheral Timeout error bit from the Acknowledge 
error report. 


err_ack_rpt_4 
4 RC |0x0 Retrieves the Low-Power Transmit Sync error bit from the 
Acknowledge error report. 


err_ack_rpt_3 

3 RC {0x0 Retrieves the Escape Mode Entry Command error bit from the 
Acknowledge error report. 
err_ack_rpt_2 

2 RC |0x0 Retrieves the EoT Sync error bit from the Acknowledge error 
report. 
err_ack_rpt_1 

1 RC |0x0 Retrieves the SoT Sync error bit from the Acknowledge error 
report. 


rc loxo err_ack_rpt_0O 
Retrieves the SoT error bit from the Acknowledge error report. 


DSI2 INT MASK ACK 
Address: Operational Base + offset (0x0424 


| Bit |Attr|ResetValue| —*é‘iScriptiom 
31:16/RO |0x0000 reserved 


mask_err_ack_rpt_15 
Write 1 to unmask this error report. 
mask_err_ack_rpt_14 
Write 1 to unmask this error report. 
mask_err_ack_rpt_13 
Write 1 to unmask this error report. 
mask_err_ack_rpt_12 
Write 1 to unmask this error report. 
mask_err_ack_rpt_11 
Rw [oxo Write 1 to unmask this error report. 
mask_err_ack_rpt_10 
Write 1 to unmask this error report. 
mask_err_ack_rpt_9 
Write 1 to unmask this error report. 
mask_err_ack_rpt_8 
Write 1 to unmask this error report. 


mask_err_ack_rpt_7 


Write 1 to unmask this error report. 
Write 1 to unmask this error report. 
oxo inte tounimade this error report, 
Write 1 to unmask this error report. 
Write 1 to unmask this error report. 
Write 1 to unmask this error report. 


oxo fash 1 to unmask this error report. 
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| Bit |Attr|ResetValue| Ci eescription 


mask_err_ack_rpt_1 
: Write 1 to unmask this error report. 


mask_err_ack_rpt_0O 


DSI2_INT FORCE ACK 
Address: Operational Base + offset (0x0428) 


| Bit |Attr|/ResetValue| Ci escription 
31:16|RO_|0x0000 


Wi force_err_ack_rpt_15 
Wi force_err_ack_rpt_14 
Wi force_err_ack_rpt_13 
W1 force_err_ack_rpt_12 
W1 force_err_ack_rpt_11 
Wi force_err_ack_rpt_10 
Wi 0x0 force_err_ack_rpt_9 
C Force err_ack_rpt_9 
Wi 0x0 force_err_ack_rpt_8 
C Force err_ack_rpt_8 
W1 force_err_ack_rpt_7 
Wi 0x0 force_err_ack_rpt_6 
C Force err_ack_rpt_6 
Wi force_err_ack_rpt_5 
Wi force_err_ack_rpt_4 
Wi force_err_ack_rpt_3 
W1 force_err_ack_rpt_2 
Wi force_err_ack_rpt_1i 
Wi 0x0 force_err_ack_rpt_0O 
C Force err_ack_rpt_0O 
DSI2_ INT ST IPI 
Address: Operational Base + offset (0x0430 


| Bit |Attr|Reset Value] CiDeescription 
31:3 |RO_|0x00000000 


err_display_cmd_ovfl 


RC |0x0 Display command request ignored by the controller due to 
internal buffer overflow. 


oe a 
Display command request ignored by the controller due to timing. 
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| Bit |Attr|ResetValue| ss Ci@eescription 


err_ipi_dtype 


No DSI-2 data type is a direct match for the choice made by the 
pair ipi_format and ipi_depth. Data is captured and delivered as 
for Packed Pixel Stream, 24-bit forma. 


DSI2_ INT MASK _ IPI 
Address: Operational Base + offset (0x0434) 


[| Bit [Attr/Reset Value| = —————“‘—;~—~™—SCCCCDe@Scription is 
[31:3 [RO [0x00000000 


mask_err_display_cmd_ovfl 

5 Write 1 to unmask this error report. 
mask_err_display_cmd_time 

Write 1 to unmask this error report. 
mask_err_ipi_dtype 

jo rw oxo Write 1 to unmask this error report. 


DSI2_ INT FORCE IPI 
Address: Operational Base + offset (0x0438) 


Po escription 
force err_display_cmd_ovfl 
C force err_display_cmd_time 
Cs a 
C force err_ipi_dtype 
DSI2_ INT ST FIFO 
Address: Operational Base + offset (0x0440 


err_phyO 
Groups the interrupt sources related to FIFOs. 


DSI2 INT MASK FIFO 
Address: Operational Base + offset (0x0444 


DSI2_ INT FORCE FIFO 
Address: Operational Base + offset (0x0448) 


DSI2 INT ST PRI 

Address: Operational Base + offset (0x0450) 

| Bit [Attr|ResetValue| Ci‘ eScriptiom 
31:2 |RO_|0x00000000 [reserved  CSCidC 


err_pri_tx_time 


PRI request ignored due to timing error (Video Mode only). 
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| Bit |Attr|ResetValue| Ci@eescription 


rc loxo err_pri_tx_cmd 
PHY request cannotbe attended and will be discarded. 


DSI2_ INT MASK PRI 
Address: Operational Base + offset (0x0454) 


| Bit |Attr/ResetValue| Ci eescription 
31:2 |RO_|0x00000000 


mask_err_pri_tx_time 

+ frc foxo Write 1 to unmask FIFOs error report. 
mask_err_pri_tx_cmd 

jo |rc oxo Write 1 to unmask FIFOs error report. 


DSI2 INT FORCE PRI 
Address: Operational Base + offset (0x0458 


| Bit |Attr|Reset Value] CD eescription 
31:2 |RO_|0x00000000 


force_err _Pri_ tx _time 

force_| err. Spr tX_ cmd 
pf po eet 
DSI2_ INT ST CRI 
Address: Operational Base + offset (0x0460) 


| Bit |Attr|/Reset Value| Ci eescription 
31:17|RO_|0x0000 


err_cri_rpt_6 
re CRI request ignored due to timing error (Video Mode only). 
reserved 


115:14/RO [Oxo [reserved 

oe eee header invalid virtual channel. 

[rc foo __(Etrecened packet header invalid data ye 
p [rc Joo (etrecehed packet header foil ECC error 
e fac oxo etiracehed packet header single ECC ear 


7:0 [RO |0x00 reserved 


DSI2 INT MASK CRI 

Address: Operational Base + offset (0x0464) 

| Bit [Attr|ResetValue|  ————C‘i scription — 
[31:17[RO_|0x0000_ reserved 


mask_err_cri_rpt_6 
Write 1 to unmask this error report. 


15:14|RO_|0xO___—_—[reserved 
mask_err_cri_rpt_5 

23 aw foo Write 1 to unmask this error report. 
mask_err_cri_rpt_4 

22 |rw foxo | Write 1 to unmask this error report. 
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| Bit |Attr/ResetValue|—— —“‘CSSW CC esScription — Cid 
mask_err_cri_rpt_3 

ee Write 1 to unmask this error report. 

mask_err_cri_rpt_2 

Write 1 to unmask this error report. 


mask_err_cri_rpt_1 

9 frw joo Write 1 to unmask this error report. 
mask_err_cri_rpt_O 

srw foxo Write 1 to unmask this error eee 


7:0 |RO |0x0O reserved 


DSI2 INT FORCE CRI 
Address: Operational Base + offset (0x0468 


 Bit_{Attr| Reset Value 
Era 0x0000 


Rw Joxo ‘fers err_cri_rpt_6 
aa err_cri_cmd_time 
saa —— reserved 
force_err_cri_rpt_5 
Forces err_cri_invalid_rx_length 
Rw lox0 force_err_cri_rpt_4 
Forces err_cri_invalid_vc 


force_err_cri_rpt_3 
Forces err_cri_invalid_dt 
Forces err_cri_crc 
force_err_cri_rpt_1 
9 frw oxo Forces err_ cri _ecc_fatal 
Se err_ cri _ecc 


7:0 |RO [oxoo—sireserved — —C—“‘“‘“‘;;;™;!OOOCOC~CSY 


21.5 Application Notes 
21.5.1 System-level Interaction 
clk_gpll (1188M) 
[elkeplt 15000 | 
[elk vOpi (88M) | 
clk_spll (700M) 


——> clkdivfree 


MIPI DCPHY 


delk2 


es MIPI DSI2 Host Controller 


Video Output Processer 


Generic Interrupt 
Controller 


System Bus 


PD_VOP GRF 


Fig. 21-6 System Level Overview 


21.5.1.1 Clock 

@ ipi_clk: Image Pixel Interface clock. It’s generated in VOP internal clock generation unit, 
used to synchronize IPI sync and pixel data. 

@ sys_clk: Always On system core clock. Used for phy_Iptx_clk generation. Should be the 
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clock with the highest frequency inside DSI2 host controller. It could be configured the 
source and frequency by CRU_CLKSEL_CON114 and CRU_CLKSEL_CON115 register in 
CRU block. The default frequency of sys_clk = 350Mhz selecting clk_spll source and 
clk_divfree = 1. 

@ phy_hstx_clk: The PHY High-Speed Transmit Word Clock. The frequency of 
phy_hstx_clk is dependent upon the PPI width, which is fixed to 16 bits in DCPHY, so in 
DPHY mode, the High-Speed Transmit Word Clock (phy_hstx_clk) is exactly 1/16 the 
Lane high-speed data rate; In CPHY mode, the High-Speed Transmit Word Clock 
(phy_hstx_clk) is exactly 1/7 the trio high speed symbol rate. 

@ phy_Iptx_clk: PHY low-power TX clock 

@ phy_Iprx_clk: PHY low-power RX clock 


DSI-2 Host Controller 
IP| Data Process SYS Data Process PHY Data Process 


Core Central 
Unit 


Interrupt 


Fig. 21-7 Internal Clock Domain Architecture 

21.5.1.2 AMBA APB 3 Interface 
The AMBA APB 3 interface in MIPI DSI2 host controller is used to configure the controller, to 
control operating modes, and to obtain various statuses. The AMBA APB 3 interface is also 
used to complement the interrupt interface, and is a physical support for the Command 
Request Interface (CRI) and PHY Request Interface (PRI). 

Table 21-1 DSI2 Host Controller Register Base Address 
IP Base Address 
MIPI_DSI2ZHOST_O OxFDE20000 
MIPI_DSI2ZHOST_1 OxFDE30000 


21.5.1.3 Interrupt Interface 
There is a single interrupt pin connected to the GIC. 
Table 21-2 DSI2 Host Controller Interrupt Number 

IP IRQ number 
MIPI_DSI2ZHOST_0O 32+167 
MIPI_DSI2ZHOST_1 32+168 
The implementation sets the interrupt pin and the applicable Interrupt Status registers at 
same time. The default value of the INT_MASK_<group> (Interrupt Mask) registers is 0, and 
this corresponds to masking the interrupts. By default, the interrupt pin is disabled. 
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The INT_ST_MAIN register indicates the names of the INT_ST_<group> (Interrupt Status) 
registers that have triggered the interrupt. The INT_ST_<group> (Interrupt Status) 
registers contain the status of the individual interrupt sources, regardless of the contents of 
the associated INT_MASK_<group> registers. So, it is possible to service the 
INT_ST_<group> (Interrupt Status) registers by polling. The INT_ST_<group> (Interrupt 
Status) registers are cleared when read. Reading the INT_ST_MAIN register also clears the 


interrupt pin. 


The INT_FORCE_<group> (Interrupt Force) registers are used for testing purpose. These 
registers allow triggering interrupt events individually, without activating the conditions that 
trigger the interrupt sources. This feature also facilitates the development and testing of the 
software associated with the interrupt events. The INT_FORCE_<group> registers are auto- 
cleared. The circuitry minimizes the gate count overhead because it does not need the 
Interrupt Force registers. 


4 


INT_FORCE_<group0> 


{ 
f 4 1 
I Li —- 
| Interrupt source (pulse) #1 : ] > \ 
| L+s>~'* 
\ Interrupt source (pulse) #30 ‘ i> — 
{ ~ 
| Interrupt source (pulse) #31 |_—|> x s| la 
[ 
SSS ee | 31 [30]... 1] o| Clear on Read access (CR) 
INT_ST_<group0> 
a 
_ | 
im > 
- | 
2 ([»[-[[e] 
INT_MSK_<group0> 
4 INT_FORCE_<group31> 

t | 
{ | 
—— 
maa > 
| _ 3 

| 
\ _ 

| 
| Interrupt source (pulse) #x+3 p by 
\ ) | Main status of interrupt sources 


21.5.1.4 System 


s|_S S|_ S$ S|_ S$ SS 
31 [30] ...[ 1] 0] Clear on Read access (CR)) [31] 30]... 1 | 0 | Clear on Read access (CR) 
xy 


INT_ST_<group31> INT_ST_MAIN 
ae These registers are reset upon 
_— read access to INT_ST_MAIN 


Lae a \ ag) SD > ern (PIN) 
a » \ — 
jp 4 


2 P12] 


INT_MSK_<group31> 


Fig. 21-8 Interrupt Structure 
Control Signals 


There are some control signals configured through VOP_GRF_VOP_CONO and 


VOP_GRF_VOP_CON1 


Table 21-3 DSI2 Host Controller interfaced with PD_VOP GRF 


Signal Name 


Description 


ipi_format[3:0] 


IPI Pixel Format, only used when DSI2 controller operate in auto 
mode. 


ipi_color_depth[3:0] 


IPI Pixel Color Depth, only used when DSI2 controller operate in auto 
mode. 


ipi_shutdown 


IPI Shutdown command 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2441 


RK3588 TRM-Part2 


Signal Name 


Description 


ipi_colormode IPI Color Mode command 


mem_clk_gating_en | Set 1 to this bit enables clock gating function of DSI2 Host memory 
for low power consideration. 


The ipi_shutdown and ipi_colormode signals can be used to send display commands. These 


signals are toggle sensitive. 
ipi_shutdown signal: 


@ When this signal rises, it corresponds to Shut Down Peripheral Command request. 


@ When this signal falls, it corresponds to Turn On Peripheral Command request. 


ipi_colormode signal: 


@ When this signal rises, it corresponds to Color Mode On Command request. 
@ When this signal falls, it corresponds to Color Mode Off Command request. 


To guarantee the order of display commands inside video frame, the following conditions 


should be met: 


@ Up to one display command request can be made per line 


@ Last line cannot receive display command requests 


@ Display command requests must occur after the HSYNC period 
The transmission mode is controlled by Ipdt_display_cmd_en bit from DSI_VID_TX_CFG 


register. 
21.5.2 Programming Flow 
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Main 
Configuration 


PHY 
Configuration 


DSI 
Configuration 


IPI 
Configuration 


Interrupt Mask 
Configuration 


PHY 
Initialization 


Wake-Up Core 


Operating Mode 
Selection 


Fig. 21-9 Configuration Sequence 
1) Configure controller MAIN registers by following the programming sequence in “MAIN 
Registers Configuration” 
2) Configure PHY related registers by following the programming sequence in “PHY 
Configuration” 
3) Configure DSI2 features by following the programming sequence in “DSI2 Protocol 
Configuration” 
4) Configure IPI related registers by following the programming sequence in “Image Pixel 
Interface (IPI) Configuration” 
5) Enable the errors that should trigger the interrupt pin, by writing in the different 
INT_MSK_<group>. 
6) Perform the necessary operations to initialize the PHY, as described in the PHY 
documentation. 
7) Assert the bit PWR_UP[0] to power up the IP. 
8) Select the desired operating mode by following the sequence in “Selecting Operating 
Modes” 
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21.5.2.1 MAIN Registers Configuration 


1 
e 
e 
e 
e 
e 
e 
e 


N 


21.5.2.2 PHY Configuration 


. Configure the available timeouts, if desired, by using the following registers: 
TO_HSTX_CFG: Configures the counter for high-speed transfer timeout. 
TO_HSTXRDY_CFG: Configures the counter for high-speed ready signal timeout. 
TO_LPRX_CFG: Configures the counter for low-power data reception timeout. 
TO_LPTXRDY_CFG: Configures the counter for low-power ready signal timeout. 
TO_LPTXTRIG_CFG: Configures the counter for low-power trigger transmission timeout. 
TO_LPTXULPS_CFG: Configures the counter for ULPS entry timeout. 

TO_BTA_CFG: Configures the counter for bus turn-around procedure timeout. 
. Select if the controller is intended to work in Manual or Automatic mode, by writing in 
MANUAL_MODE_CFG register. 


PHY type 
Selection 


Number of 
lanes 
Configuration 


PPI width 
Configuration 


Clock mode 
Selection 


phy_lIptx_clk 
Configuration 


PHY/IPI Clock 
Ratio 
Configuration 


Configuration 


PHY Transition 
Timings 
Configuration 


Fig. 21-10 PHY Related Configuration Sequence 


Select the type of PHY to be used using the phy_type field of the PHY_MODE_CFG register. 


1. 


Configure the number of PHY lanes using the phy_lanes field of the PHY_MODE_CFG 
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register. 

2. Configure the PPI width of the PHY data lanes using the ppi_width field of the 
PHY_MODE_CFG register. 

3. Configure the PHY Clock mode using the clk_type field of the PHY_CLK_CFG register. 

4. Configure the phy_Iptx_clk frequency using the divisor factor field of the PHY_CLK_CFG 

register. If the controller is not set to work in automatic mode (MANUAL_MODE_CFG 

register), follow these steps: 

Configure the PHY/IPI clock ratio value in PHY_IPI_RATIO_MAN_CFG register. 

Configure the PHY/SYS clock ratio value in PHY_SYS_ RATIO _MAN_CFG register. 

Configure the PHY low-power to high-speed and high-speed to low-power transition 

timings, by writing into the PHY_LP2HS_MAN_CFG and PHY_HS2LP_MAN_CFG registers, 

respectively. 

8. Configure the maximum read time, by writing into the PHY_MAX_RD_T_MAN_CFG 
register. 

9. Configure the escape command duration, by writing into the 
PHY_ESC_CMD_T_MAN_CFG register. 

10. Configure the escape byte duration, by writing into the PHY_ESC_BYTE_T_MAN_CFG 
register. 

21.5.2.3 DSI2 Protocol Configuration 


Sey 


DSI2 Genenal 
Configuration 


Virtual Channel 
Configuration 


Scrambling 


Configuration 


Video 
Transmission 
Configuration 


Max Return 
Packet Size 
Configuration 


Fig. 21-11 DSI2 related Configuration Sequence 

1. Configure EoTp and BTA options to meet peripheral characteristics using the 
DSI_GENERAL_CFG register. 

2. Configure the virtual channel for transmission using the DSI_VCID_CFG register. 

3. If required, enable the Scrambling feature using bit 0 of the DSI_SCRAMBLING_CFG 
register. By default, the scrambling polynomial is as defined in MIPI DSI-2 Specification; 
however, it can be changed using the DSI_SCRAMBLING_CFG register. 

4. Configure the video transmission options using the DSI_VID_TX_CFG register. 

5. Configure the maximum return packet size that the peripheral can send, using the 
DSI_MAX_RPS_CFG register. The set maximum return packet size command allows 
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the host processor to limit the size of the response packets coming from a peripheral. 


The initial value of the maximum 


return packet size is one byte. To get more than one 


byte, the host has to send this command with the desired size as a parameter before 


sending a read command. 


Note: The maximum return packet size must not exceed the DSI2 host controller read FIFO size 
in order to avoid an overflow. The DSI2 host controller read FIFO has 256 bytes’ size. 

21.5.2.4 Image Pixel Interface (IPI) Configuration 

The Image Pixel Interface (IPI) can be used to transmit an image using Video mode or Data 
Stream mode. Follow the programming sequence described in Below Figure to configure 


Image Pixel Interface. 


ai 
Ya 


i Pixel Pac 
Configuration | 


| 
% 


Ope 
Mo 


Video Mode 
v 


Des! 


v. 


~ 


ktet Size | 


s DataStream 
ired Mode 
rating 
de? 


Color 


Hsync Active 


Hback Porch 
Hactive time 
Hline time 


Vsync Active 


Vback Porch 


Vactive line 


Vfront Porch 


Coding 


Color Coding 


Fig. 21-12 Video Format related Configuration Sequence 


register 


the next steps: 
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3. Configure the IPI Color Coding, by writing into the IPI_LCOLOR_MAN_CFG register. 

4. If the controller is intended to operate in Data Stream mode, no more steps are 
required. If it is intended to operate in Video mode, follow these steps: 

5. Configure the Horizontal Sync Active time by writing into the IPI_VID_HSA_MAN_CFG 
register. 

6. Configure the Horizontal Back Porch time by writing IPI_LHBP_MAN_CFG register. 

7. Configure the Horizontal Active time by writing IPI_LHACT_MAN_CFG register. 

8. Configure the Total line time (HSA+HBP+HACT+HFP) by writing IPI_LHLINE_MAN_CFG 
register. 

9. Configure the Vertical Sync Active period in lines by writing IPI_VSA_MAN_CFG register. 

10. Configure the Vertical Back Porch period in lines by writing IPI_VBP_MAN_CFG register. 

11. Configure the Vertical Active period in lines by writing IPI_LVACT_MAN_CFG register. 

12. Configure the Vertical Front Porch period in lines by writing IPI_VFP_MAN_CFG register 

21.5.2.5 Selecting Operating Modes 

1. Request MIPI_DSI2_Host Controller to enter into the selected mode by writing in the in 
the MODE_CTRL register. 

2. Verify that the MIPI_DSI2_Host Controller has entered into the selected mode by 
reading the MODE_STATUS register. 

21.5.2.6 Using the Command Request Interface (CRI) 

Follow the sequence illustrated in below Figure to send and receive packets through CRI 
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No 
No 
Long Packet 


Write CRI TX 
Payload 


Write CRI TX 
Header 


Read Packet 


CRI Read Data 
Available ? 


Read CRI RX 
Header 


CRI Read Data 
Available ? 


Read CRI RX 
Payload 


Fig. 21-13 Command related Configuration Sequence 


1) Read the CORE_STATUS register to ensure that CRI is not busy. 


2) If the requested packet is a long packet, write the respective payload through the 
CRI_TX_PLD register, four bytes per write, from the first to the last payload byte. 
Multiple writes may be required if the payload is bigger than 4 bytes. 
Configure the packet header and the desired transmission mode, by writing the 


3) 


4) If desired, when the request packet is not a read packet, check if the packet is 


CRI_TX_HDR register. If the packet is not described in DSI2 specification, configure the 


additional cmd_hdr_rd and cmd_hdr_long bits also, to identify if the packet is a 


write/read and short/long. 
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completely sent by reading the CRI busy status in the CORE_STATUS register. When 


sending read packets, the controller receives the peripheral responses and makes them 


available. To get the response data, follow these steps: 


5) Read the CORE_STATUS register cri_rd_data_avail bit to check if there is CRI read data 


available. 
6) Read the CRI_RX_HDR register to obtain the response header. 


7) If the response is long, the CORE_STATUS register continues flagging CRI read data 


available until all payload bytes are read. 


8) Obtain the response payload bytes by reading the CRI_RX_PLD register, four bytes per 


read, from the first to the last payload byte. 
Note: The maximum command write payload size is 640 bytes. 
21.5.3 Configuration examples 


Since the PPI width of the High-Speed Transmit Data in DCPHY is fixed to 16 bits, the 


MIPI DSI2 host controller’s PPI width should be set 16 to match it. 

21.5.3.1 Case l 

Caseil related parameter: 

@ Video Mode, Burst Mode 

@ DPHY - 2Gbps/Lanes 

@ Video Format 1920x1080@60HZ, RGB888, uncompressed 

Configuration Sequence: 

1) set MANUAL_MODE_CFG = 1 

2) set phy_type = 0 (DPHY), phy_lanes = 3 (4 Lanes), ppi_width = 1 (16 bits) in 
PHY_MODE_CFG 

3) set clk_type = O (Continuous Clocks) in PHY_CLK_CFG 

4) set vid_mode_type = 2 (Burst Mode) in DSI_VID_TX_CFG 

5) set ipi_depth = 3 (8 bits), ipi_format = 0 (RGB) in IPI_COLOR_MAN_CFG 

6) set IPI_LHSA_MAN_CFG 

7) set IPILHBP_MAN_CFG 

8) set IPI_HACT_MAN_CFG 

9) set IPI_LHLINE_MAN_CFG 

10) set IPI_VSA_MAN_CFG = vsa 

11) set IPI_LVBP_MAN_CFG = vbp 

12) set IPI_LVACT_MAN_CFG = vact 

13) set IPI_VFP_MAN_CFG = vfp 


14) set IPI_LRATIO_MAN_CFG = 


MIPI _ DCPHY _ HSCLK _ Freq (25IN 
IPI _CLK _ Freq (37.125) 

MIPI _DCPHY _ HSCLK _ Freq (125M) 

SYS _CLK _ Freq (350M) 

16) set PHY_LP2HS_MAN_CFG = PHY_LP2HS_TIME << 16, PHY_HS2LP_MAN_CFG = 
PHY_HS2LP_TIME << 16, where 

17) PHY_LP2HS_ TIME = (TLPX + THS-PREPARE + THS-ZERO) / Tphy_hstx_clk 

18) PHY_HS2LP_TIME = (THS-TRAIL + THS-EXIT) / Tphy_hstx_clk 

19) Power up MIPI DCPHY 

20) set pwr_up = 1 to power up DSI2 core 

21) set MODE_CTRL = 3 (Video Mode) 

22) enable VOP to transmitting video 

21.5.3.2 Case 2 

Case2 related parameter: 

@ Data Stream Mode 

@ DPHY - 2Gbps/Lanes 

@ Video Format 4K@60HZ, RGB888, compressed 

Configuration Sequence: 

1) set MANUAL_MODE_CFG = 1 

2) set phy_type = 0 (DPHY), phy_lanes = 3 (4 Lanes), ppi_width = 1 (16 bits) in 
PHY_MODE_CFG 


15) set SYS_RATIO_MAN_CFG = 
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3) set clk_type = 0 (Continuous Clocks) in PHY_CLK_CFG 

4) set ipi_depth = 3 (8 bits) and ipi_format = 11 (Compressed) in IPI_COLOR_MAN_CFG 

5) set dsihost*_ipi_color_depth = 3 (8 bits) and dsihost*_ipi_format = 11 (Compressed) in 
VOP_GRF_VOP_CONO/1 in VOP_GRF 

6) set max_pix_pkt = 3840 which equal to one compressed line byte number 

7) set IPI_LRATIO_MAN_CFG 

8) set SYS_RATIO_MAN_CFG 

9) set PHY_LP2HS MAN_CFG = PHY_LP2HS_TIME << 16, PHY_HS2LP_MAN_CFG = 
PHY_HS2LP_TIME << 16 

10) Power up MIPI DCPHY 

11) set pwr_up = 1 to power up DSI2 core 

12) set MODE_CTRL = 2 (Command Mode) 

13) start transmitting power-up command and DSC PPS to display panel using CRI_TX_PLD 
and CRI_TX_HDR 

14) set MODE_CTRL = 4 (DataStream Mode) 

15) enable VOP to transmitting video 
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Chapter 22 MIPI D-PHY / C-PHY Combo PHY 


22.1 Overview 
The MIPI D-PHY / C-PHY Combo PHY is a high speed, low power, low cost PHY, especially 
suited for mobile applications. It is commonly used for connecting a mobile display driver or 
a camera sensor to a host processor according to MIPI Alliance DPHY V2.0 and C-PHY V1.1 
specification. Nevertheless, it can be applied to many other applications. 


Display 
Panel DSI2 Host 


MIPI 


Camera CSI2 Host 
Sensor 


Display 
Panel DSI2 Host 


MIPI 


Camera CSI2 Host 
Sensor 


SoC 


Fig. 22-1 MIPI Combo PHY 
he features of D-PHY are: 
D-PHY spec v2.0 compatible 
Supports 1 Clock lane and up to 4 data lanes scalability in TX and RX respectively 
High-Speed mode: Differential and terminated: 80Mbps ~ 4500 Mbps. 
Low-Power mode: Single-ended and non-terminated, 1.2 V swing: 10 Mbps maximum 
All lanes support high-speed transmission in the forward direction. 
Bi-directional data transmission in Low-Power mode at the Master Data Lane 0 only. 
Synchronous link between Master (data source) and Slave (data sink). 
he features of C-PHY are: 
C-PHY spec vi.1 compatible 
Supports up to 3 trios scalability in TX and RX respectively 
High-Speed mode: Differential and terminated 
m TX: 80Msps ~ 2000Msps 
m RX: 80Msps ~ 2500Msps 
@ Low-Power mode: Single-ended and non-terminated: 10Mbps maximum 


T 
e 
e 
e 
e 
e 
e 
e 
T 
e 
e 
e 


Note: The TX and RX only support operate in the same PHY mode. 


22.2 Block Diagram 


The 4-lane D-PHY architecture including lanes and common block is shown in the below 
figure. IP is composed of common block (BIAS/PLL), Master clock lane, Master data 4 lanes, 
Slave clock lane, and Slave data 4 lanes. PLL offers the operating clock for Master block 
operation. Slave block uses clock from Slave clock lane input PAD at the normal operation 
mode. BIAS block make the analog reference voltages and currents for analog function 
according to MIPI specification. HS mode 0.4V voltage regulator is embedded into IP and is 
just used for Master blocks. 
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Fig. 22-2 MIPI Combo PHY Block Diagram 
MIPI Combo PHY comprises with: 
BGR and bias generator 
Phase Locked Loop ( PLL ) 
Serializer 
HS TX Driver 
LP TX Driver 
Deserializer 
HS RX Receiver 
@ LP RX Receiver 
22.3 Function Description 
22.3.1 BGR and bias generator 
The BGR circuit generates high-accuracy reference voltage of 820mV across PVT variation. A 
bias generator makes internal-resistor (RMRES)-referred currents, and these currents are 
distributed to each block in Common and Lanes. The internal resistor-referred current is 
generated using internally integrated replica resistor to compensate resistance error across 
PVT variation. 
22.3.2 Phase Locked Loop ( PLL ) 
The PLL in the Common synthesizes high-speed clock, which is used for TX serializer from a 
reference clock. In the PHY, the high frequency clock from PLL is used in the serialization of 
TX data. The following are the main features of the PLL. 
@ Supports output frequency from 80MHz to 2.5GHz clock 
@ Supports pre-defined and programmable divider setting for MIPI D-PHY specification 


@ Supports spread spectrum clocking (SSC) with sigma-delta modulated fractional divider 
ioPtr-ol] 


Voltage 
Frequency Controlled 
Detector Oscillator 


VCOOUT 
Main-Divider 


Fig. 22-3 PLL Diagram 
22.3.3 Serializer 
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The serializer accepts 8-bit data from the PHY digital which is synchronized to TX byte clock. 
The parallel data is converted to the high-speed serial data. Finally, serializer transmits the 
serial data through the driver. 

22.3.4 HS TX Driver 

The driver generates baud-rate voltage waveform on TX output pads. The driver comprises 
of pre-driver and main-driver. The output data of serializer are delivered to the main-driver 
via the pre-driver. The main driver is based on voltage-mode driver to achieve a small power 
consumption and voltage swing. 

22.3.5 LP TX Driver 

In the low power mode, LP TX driver sends the low frequency data under 10Mbps. Generally, 
LP-11 stop state and HS enter sequence (LP-11 - LP-01 - LP-00) are used mostly. 

22.3.6 Deserializer 

In the BIST (Built-In Self-Test) mode, the serial data from the serializer is fed back to the 
de-serializer. And in the real mode, the real data from HS-RX receiver is sent to the de- 
serializer. De-serializer converted serial data to 8-bit parallel data and transferred them into 
PHY digital circuit for sending data to link or checking bit error at BIST mode. 

22.3.7 HS RX Receiver 

The high speed data from the MIPI D-PHY master has the MIPI D-PHY electrical 
characteristics. HS RX receiver convert it to the TTL CMOS level and send it to de-serializer 
for making the low parallel data. 

22.3.8 LP RX Receiver 

In the low power mode, LP RX receiver make esc clock from LP signal and converts the 
voltage level from 1.2V level to TTL CMOS logic level. And it sends them to PHY digital for 
command interpretation. And LP RX receiver always watches the DP/DN signal level. If 
DP/DN goes to LP-11, PHY recognizes Stop-state, and enters to low power mode. 

22.3.9 PLL and Clock Lane Connection 

The below figure illustrates the PLL and Clock Lane connection. MIPI D-PHY is source 
synchronous system. Master clock lane sends high speed differential clock to Slave clock 
lane. During LP mode (Low Power mode), LP signals are sent by master block. LP-TX sends 
the LP signals for changing mode between LP mode and HS mode. Slave block has the 
termination resistor between differential signals that is enabled during HS mode. Master PLL 
generates the high speed clock from input clock. 


M_PLLPMS[18:0] 
M_PLLCTL[63:0] 


te 


MIPI D-PHY 


PPI 


; PPI 
(PHY-Protocol MIPI D-PHY ; MIPI D-PHY (PHY-Protocol 
Interface) Master H \ \ H Slave Interface) 


Clock Lane | } | Clock Lane 


TX Byte Clock 


Lane 
Control 
and 
Interface 
Logic 


Lane 
Control 
and 
Interface 
Logic 


Fig. 22-4 Clock Lane Connection 
22.3.10 Data Lane Connection 
The below figure illustrates the DataO Lane connection between Master and the Slave. 
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Master DataO lane is the special lane for DSI interface because it has LP-CD and LP-RX. LP- 
RX is used for Turn-Around function according to MIPI standard specification. It is used to be 
called as BTA (Bus Turn-Around). It is known that BTA is needed for sending the Low Power 
Data Transmission from Slave to Master. LP-CD (Low Power Contention Detector) is used for 
detecting the abnormal state when the both of Master LP-TX and Slave LP-TX at BTA mode 
are enabled and the output signals are conflicted. 


PPI 
(PHY-Protocol 
Interface) 


MIPI D-PHY 
Master 
Data Lane 


Slave 
DataO Lane 


MIP! O-PHY 


PPI 
(PHY-Protocol 
Interface) 


RX Byte Clock 


RX Escape Clock 


' fi 
' 
TX Escape Clock) H f 
' 
! 7 ' 
Ax Escape Clock Lane r Lane 
i 


Control i i a ' Control 


and RX RX) 7 and 


Interface \ ba fall ar i \ Interface 
4 Control Logic ' ‘ Logic 


Fig. 22-5 Data 0 Lane Connection 
The below figure illustrates the Data1/2/3 Lane connection between Master and the Slave. 
LP mode signals are used for switching mode between LP mode and HS mode. HS mode is 
used for interfacing high speed signals. All interface pins between PHY and protocol layer are 
defined at MIPI stand specification, PPI (PHY-Protocol Interface). Slave block has the 
termination resistor between differential signals that is enabled during HS mode. 


PPI 
(PHY-Protocol 
Interface) 


MIPI D-PHY {4 


Master 
Data Lane 


Slave 
Data Lane 


MIP| D-PHY 


PPI 
(PHY-Protocol 
Interface) 


RX Byte Clock 


RX Escape Clock) 


Lane 
Control 
and 


Interface 
Logic 


Fig. 22-6 Data 1/2/3 Lane Connection 
22.4 Register Description 
22.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 


follows. 
Table 22-1 DCPHY Address Mapping 


Base Address[11:8] Device aah Offset Address Range 
4’b0000 BIAS 256 BYTE 0x0000 ~ OxOOff 
4’b0001 PLL 256 BYTE 0x0100 ~ OxO1ff 
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4'b0011 Master Clock Lane 256 BYTE 0x0300 ~ OxO3ff 
4’b0100 Master Data 0 Lane | 256 BYTE 0x0400 ~ Ox04ff 
4’b0101 Master Data 1 Lane | 256 BYTE 0x0500 ~ OxO5ff 
4’b0110 Master Data 2 Lane | 256 BYTE 0x0600 ~ OxO6ff 
4’b0111 Master Data 3 Lane | 256 BYTE 0x0700 ~ OxO7ff 
4’b1011 Slave Clock Lane 256 BYTE 0xOb00 ~ OxObff 
4'b1100 Slave Data 0 Lane 256 BYTE Ox0c00 ~ OxOcff 
4’b1101 Slave Data 1 Lane 256 BYTE 0x0d00 ~ OxOdff 
4’b1110 Slave Data 2 Lane 256 BYTE 0x0e00 ~ OxOeff 
4’b1111 Slave Data 3 Lane 256 BYTE OxOf00 ~ OxOfff 


22.4.2 Registers Summary 


DCPHY_MO BIAS CONO |0x0000 
DCPHY_MO BIAS CON1 |0x0004 


DCPHY_MO BIAS CON2 _|0x0008 


eo tee 
Value 
[w___|0x00000010 [BIAS Control RegisterO 
[W___|0x00000110 [BIAS Control Register1 
[W__|0x00003223 [BIAS Control Register2 
[DCPHY_MO_BIAS CON4 |0x0010 |W __|0x00000000 [BIAS Control Register4 
[DCPHY MO _PLL_CONO _|0x0100 |W __|0x00000000 [PLL Control RegisterO 
[DCPHY MO _PLL_CON1 _|0x0104__[W__|0x00000000 [PLL Control Registert1 

Ww | 

lw | 

lw | 

Ww | 

Ww | 

lw | 

lw | 


PLL Control Register2 
[DCPHY MO _PLL_CON3 | 
[DCPHY MO _PLL_CON4 _| 
PLL Control Registers 
PLL Control Register6 

Pp 

Pp 


DCPHY MO PLL CON7 0x011C 0x00000000 |PLL Control Register7 
DCPHY_MO PLL _CON8 0x0120 0x00000000 |PLL Control Registers 
DCPHY MO PLL_STATO [0x0140 [|W _ [0x00000000 |PLL Status RegisterO 


DCPHY MO DPHY MC GN D-PHY Master Clock Lane General 


ETS vo ee 
em Or 
Fp s_y_pomene ecat ese 


D-PHY Master Clock Lane Analog 


Block Control Register2 
a cena 
Eg IT hoo _v omnes 
EET bom Wy bawem Cuma 
ET hoo |v fromnn res 
ESET box Wy pow ruiace 

w | see 

we 

ca 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


DCPHY MO DPHY MC TI D-PHY Master Clock Lane Timing 

ME _CON4 Oxted exeepoeeee Control Register4 

DCPHY MO DPHY MC DA D-PHY Master Clock Lane Data 
0x0344 0x00000000 Control Register0 

DCPHY_ MO DPHY MC DE D-PHY Master Clock Lane Skew 

SKEW_CONO Ox0850 Mies lseceesicrans oe Calibration Control RegisterO 


TA_CONO 
Copyright 2022 © Rockchip Electronics Co., Ltd. 2455 


RK3588 TRM-Part2 


Reset eee 
ek a a 
DCPHY MO COMBO MDO DC-PHY Combo Master Data 0 
_GNR_ CONO OxDA00 w_ |oxoo000000 Lane General Control RegisterO 
DCPHY_ MO COMBO MDO DC-PHY Combo Master Data 0 
_GNR_CON1 ais ee Lane General Control Register1 
DC-PHY Combo Master Data 0 
DCPHY_M0_COMBO MBO |,,.9408 0x00007133 |Lane Analog Block Control 
_ANA_ CONO 
RegisterO 
DC-PHY Combo Master Data 0 
DCPHY_MO_COMBO_MDO |, q40c 0x00000000 |Lane Analog Block Control 
_ANA CON1 
Register1 
DC-PHY Combo Master Data 0 
Ca COMe MDO |9x0410 0x00000000 |Lane Analog Block Control 
Register2 
DCPHY MO COMBO MDO DC-PHY Combo Master Data 0 
_TIME CONO inti — Lane Timing Control RegisterO 
DCPHY_ MO COMBO MDO DC-PHY Combo Master Data 0 
_TIME_CON1 0x08 3a w_ |oxooo00009 Lane Timing Control Register1 
DCPHY_ MO COMBO MDO DC-PHY Combo Master Data 0 
_TIME CON2 Pete w_ |oxoo000000 Lane Timing Control Register2 
DCPHY MO COMBO MDO DC-PHY Combo Master Data 0 
_TIME_CON3 Ox o% pxcgnouner Lane Timing Control Register3 
DCPHY_ MO COMBO MDO DC-PHY Combo Master Data 0 
_TIME CON4 sale excagodece Lane Timing Control Register4 
DCPHY MO COMBO MDO DC-PHY Combo Master Data 0 
_DATA_CONO oxo444 ed tese hese Lane Data Control RegisterO 
DC-PHY Combo Master Data 0 
PeRCSEOLeOND = MDO 0x0460 0x00000000 |Lane Programmable Sequence 
Control RegisterO 
DC-PHY Combo Master Data 0 
FeRESEO! CONT? MDO 0x0464 0x00000000 |Lane Programmable Sequence 
Control Register1 
DC-PHY Combo Master Data 0 
SDRGSEG CONE MDO 0x0468 W |0x00000000 |Lane Programmable Sequence 
Control Register2 


DCPHY MO COMBO MD1i DC-PHY Combo Master Data 1 
_GNR_CONO pect mOnOOoeee Lane General Control Register0O 
DCPHY MO COMBO MDi1 DC-PHY Combo Master Data 1 
_GNR CONI Ox050% 0x00000000 Lane General Control Register1 
DC-PHY Combo Master Data 1 
SENACEONOT TT MD1 |ox0508 0x00007133 {Lane Analog Block Control 
RegisterO 
DC-PHY Combo Master Data 1 
DCPHY MO COMBO MD1 {9 q50c 0x00000000 |Lane Analog Block Control 
_ANA_CON1 
Register1 
DC-PHY Combo Master Data 1 
CON MDI |ox0510 0x00000000 |Lane Analog Block Control 
Register2 
Se ae MO COMBO MD1 DC-PHY Combo Master Data 1 
TIME oe el 0x0530 | 2230 = Lane Timing Control RegisterO 
DCPHY MO COMBO MDI DC-PHY Combo Master Data 1 
_TIME_CON1 ater w_ |oxoo000000 Lane Timing Control Register1 
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DC-PHY Combo Master Data 0 
PpReSEGr Gongs MBO 0x046C 0x00000000 |Lane Programmable Sequence 
Control Register3 
a 
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ee 
pebalert 
ee ee 
Control RegisterO 
=n 
Control Register1 
mmr 
Control Register2 
pet 
Control Register3 
eee eee nen 
ore ce 


DC-PHY Combo Master Data 2 
aaucoas 0x0608 0x00007133 {Lane Analog Block Control 
— RegisterO 
DC-PHY Combo Master Data 2 
DCPHY MO COMBO MD2 |o, 960 0x00000000 |Lane Analog Block Control 
ANA _CON1 : 
(ora Sae Register1 
DC-PHY Combo Master Data 2 
0x00000000 |Lane Analog Block Control 
Register2 
DC-PHY Combo Master Data 2 
eesSohe seat Lane Timing Control RegisterO 
DC-PHY Combo Master Data 2 
0x00000000 Lane Timing Control Register1 
DC-PHY Combo Master Data 2 
caspases Lane Timing Control Register2 
DC-PHY Combo Master Data 2 
0x00000000 Lane Timing Control Register3 
DCPHY MO COMBO MD2 DC-PHY Combo Master Data 2 
TIME _CON4 oxeed ORO eOOER Oe Lane Timing Control Register4 
DCPHY MO COMBO MD2 DC-PHY Combo Master Data 2 
DATA _CONO Oxon oxeonoeune Lane Data Control RegisterO 
DC-PHY Combo Master Data 2 
TpRGSEO cone MD2 |ox0660 |w |0x00000000 |Lane Programmable Sequence 
Control RegisterO 
DC-PHY Combo Master Data 2 
FERESEO GNI 0x0664 W_ |0x00000000 |Lane Programmable Sequence 
Control Register1 
DC-PHY Combo Master Data 2 
WeREEEO cone ic. ox0668 |w_ |ox00000000 |Lane Programmable Sequence 
Control Register2 
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| name | onset [size] Veins | Description 
Control Register3 
Ne CON = [20700 |W _[ox00000000 |2eroral control Reaistaro 


DCPHY MO DPHY MD3 A 
NA_CON1 0x070C 
DCPHY MO DPHY_MD3_A 
NA_CON2 0x0710 
0x00000000 D-PHY Master Data 3 Lane Timing 

Control RegisterO 

D-PHY Master Data 3 Lane Timing 
ee Control Register1 


DCPHY MO DPHY MD3 T 
IME_CONO exoree 
DCPHY MO DPHY MD3 T 
IME_CON1 OxOT3 
DCPHY MO DPHY MD3 T D-PHY Master Data 3 Lane Timing 
IME_CON2 Ox 738 Oxbo0neee Control Register2 
DCPHY_ MO DPHY MD3_T D-PHY Master Data 3 Lane Timing 
IME_CON3 Ox0736 Oenonnnone Control Register3 
DCPHY MO DPHY MD3 T D-PHY Master Data 3 Lane Timing 
IME_CON4 OxO7A0 0x00000000 | control Register4 
D-PHY Master Data 3 Lane Data 
On OOnne Control RegisterO 
0x00000000 D-PHY Slave Clock Lane General 
Control RegisterO 


ia ec) oh 


aa 
a 
i Ta 
SEIT bose [v powen eg =" 
pore Fea ane 
por fe ote ae 
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Reset wf 
offset |size| Ystue | Description 

DCPHY MO COMBO SDO DC-PHY Combo Slave Data 0 Lane 
ANA_CON3 OxOCls w_ [oxooooa000 Analog Block Control Register3 
DCPHY MO COMBO _ SDO DC-PHY Combo Slave DataO Lane 
ANA_CON4 exter w_ |oxo0000000 Analog Block Control Register4 
DCPHY MO COMBO SDO DC-PHY Combo Slave Data 0 Lane 
ANA _CON6 w_ |oxoo000000 Analog Block Control Register6 
DCPHY MO COMBO _ SDO DC-PHY Combo Slave Data 0 Lane 
ANA_CON7 w_ |oxoo000000 Analog Block Control Register7 
DCPHY MO COMBO SDO W 0x00000000 DC-PHY Combo Slave Data 0 Lane 

Timing Control RegisterO 

DC-PHY Combo Slave Data 0 Lane 

Ones? w_ |oxooo00000 Timing Control Register1 

DCPHY MO COMBO SDO DC-PHY Combo Slave Data 0 Lane 
DATA _CONO Ox0tee w_ |oxo0000000 Data Control RegisterO 

DC-PHY Combo Slave Data 0 Lane 
Sea TSTace| ea 0x0C40 1 foxooooooe Skew Calibration Control 
—— RegisterO 

DC-PHY Combo Slave Data 0 Lane 
DCPHY_MO_ COMBO SD0_|9, 944 1 foxooooooe Skew Calibration Control 
DESKEW_CON1 ; 

Register1 

DC-PHY Combo Slave Data 0 Lane 
DCPHY MO COMBO SDO_|o,9c4g fw  |0x00000000 |Skew Calibration Control 
DESKEW_CON2 ‘ 

Register2 

DC-PHY Combo Slave Data 0 Lane 
SESCEHECOARE SDO_|o,9cac |w  |0x00000000 |Skew Calibration Control 
SS Register3 

DC-PHY Combo Slave Data 0 Lane 
DCPHY MO COMBO SDO_|99¢59 1 foxooooooe Skew Calibration Control 
DESKEW_CON4 : 

Register4 


0x0C20 


0x0C24 


0x0C30 
DCPHY MO COMBO SDO 


a expoouedeo erro 
Te aeoe renogoen |e ae cme eave Petal D Lae 
EE ee exononaae ras ae cmee clave PaO LaDy 
Se eae egocoao000) |e ee Comes clay: Bete tans 
Beene e-COMBO_SD1 eonoouonO Pepe pee 
eee Bobo poonn pe tn compe Sve Datainiane 
sennpo000 Pen te aa 
pegoonuond Per eats 
xcngoo000 Pee ee rn 
pxponooo0O Pe ree 
aN CONG 
ANACONT 


DCPHY MO COMBO SDi 
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0x0C60 


0x0C64 


0x0C68 


0x0D00 


0x0D04 


0x0D08 


ANA CON1 Ox0DOC 
DCPHY MO COMBO SD1 
ANA CON2 OxeD 10 
DCPHY MO COMBO SD1 
ANA _CON3 OxOD LS 


DCPHY MO COMBO SD1 


ANA _CON4 OXOBIS 
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Reset we 
| _ Name | offset size) sive | Description 
DCPHY MO COMBO SDi DC-PHY Combo Slave Data 1 Lane 
TIME _CONO expe? w_ |oxooo0a000 Timing Control RegisterO 
DCPHY MO COMBO SDi DC-PHY Combo Slave Data 1 Lane 
TIME CON1 asks 0x00000000 [75 ing Control Register1 
DCPHY MO COMBO SDi DC-PHY Combo Slave Data 1 Lane 
DATA CONO 0x0D38 0x00000000 Data Control RegisterO 
DC-PHY Combo Slave Data 1 Lane 
SreeENCONO 0x0D40 0x00000000 |Skew Calibration Control 
a RegisterO 
DC-PHY Combo Slave Data 1 Lane 
BEeEEW CORE SP1 |p op44 0x00000000 |Skew Calibration Control 
Se ee Register1 
DC-PHY Combo Slave Data 1 Lane 
DCPHY MO COMBO SDI |o opag 0x00000000 |Skew Calibration Control 
DESKEW_CON2 ; 
Register2 
DC-PHY Combo Slave Data 1 Lane 
SPeCeNeONg Ox0D4C 0x00000000 |Skew Calibration Control 
a Register3 
DC-PHY Combo Slave Data 1 Lane 
0x00000000 |Skew Calibration Control 
Register4 
DC-PHY Combo Slave Data 1 Lane 
cacao CRC Control RegisterO 
DC-PHY Combo Slave Data 1 Lane 
DxpDeneooe CRC Control Register1 
DC-PHY Combo Slave Data 1 Lane 
exeogneee CRC Control Register2 


DCPHY MO COMBO SD1 


DESKEW CON4 0x0D50 


DCPHY MO COMBO SD1 
CRC CONO 0x0D60 
DCPHY MO COMBO SD1 
CRC CON1 Ox0D64 
DCPHY MO COMBO SD1 
CRC CON2 Ox0D68 


DcPHY_M0 COMBO SD2 
DCPHY MO COMBO SD2 
DESKEW_CONO 


xoo000000 |etnerl Contal Regstens 
px00000000 [Rigen Con gitar 
pxo0000000 [Rraeg sot Conta tagste 
pxa0000000 [Rig eck Con eg 
proooo0000 Istana Cote Regier 
pxa0000000 [Rig eck Con egitar 
px00000000 [evaoy Bek ContrlReistré 
00000000 [Rig eck Cont eat? 
xco000000 FPning contre Reatard 
x00 lng cone Reuter 


DC-PHY Combo Slave Data 2 Lane 
0x00000000 |Skew Calibration Control 
RegisterO 
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Ox0E40 


W 
DCPHY MO COMBO SD2 DC-PHY Combo Slave Data 2 Lane 
GNR_CONO eROECe w_ |oxoo000000 General Control RegisterO 
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DCPHY MO COMBO SD2 
DESKEW_CON1 


DCPHY MOQ COMBO SD2 


DESKEW_CON2 


DCPHY MOQ COMBO SD2 
DESKEW_CON3 


DCPHY MO COMBO SD2 
DESKEW_CON4 


DCPHY MO COMBO SD2 
CRC_CONO 

DCPHY MOQ COMBO SD2 
CRC _CON1 

DCPHY MO COMBO SD2 
CRC _CON2 

DCPHY MOQ DPHY SD3 G 
NR_CONO 

DCPHY_ MO DPHY SD3_G 
NR_CON1 

DCPHY MOQ DPHY SD3 A 
NA _CONO 

DCPHY MO DPHY SD3 A 
NA_CON1 

DCPHY MOQ DPHY SD3 A 
NA _CON2 

DCPHY MOQ DPHY SD3 A 
NA_CON3 

DCPHY MO DPHY SD3_A 
NA _CON4 

DCPHY MOQ DPHY SD3 A 
NA_CON5 

DCPHY MO DPHY SD3 TI 
ME _CONO 

DCPHY MOQ DPHY SD3 TI 
ME_CON1 

DCPHY_ MO DPHY SD3_D 
ATA_CONO 

DCPHY MOQ DPHY SD3 D 
ESKEW_CONO 

DCPHY MO DPHY SD3_D 
ESKEW_CON1 

DCPHY MO DPHY SD3 D 
ESKEW_CON2 

DCPHY_ MO DPHY SD3_D 
ESKEW_CON3 

DCPHY MOQ DPHY SD3 D 
ESKEW_CON4 


Double WORD (64 bits) access 


corse fw 


W 


Reset we 


DC-PHY Combo Slave Data 2 Lane 
0x00000000 |Skew Calibration Control 
Register1 


peas |W fttoron [Sey cjraton ome 
0x0E48 W |0x00000000 |Skew Calibration Control 
Register2 

DC-PHY Combo Slave Data 2 Lane 
Ox0E4C 0x00000000 |Skew Calibration Control 

Register3 


0x0E50 


Ox0F04 
OxOF08 
OxOFOC 
Ox0F10 
Ox0F14 
Ox0F18 
Ox0F1C 
Ox0F34 


asad shana 
0x00000000 |Skew Calibration Control 
Register4 

pno000000e [esrroifegsten were 
ae cneingeee. 
ce eit 
ae a 
eis 
very ees ia 
(000000000 |Prr Slave Data 3 Lane Analog 
xo0000000 [ects Register) 


D-PHY Slave Data 3 Lane Timing 
Control RegisterO 
D-PHY Slave Data 3 Lane Timing 
Control Register1 


Block Control Register5 
D-PHY Slave Data 3 Lane Skew 
Oxdooeons Calibration Control Register3 


D-PHY Slave Data 3 Lane Skew 
DOES! w_ |oxo0000000 Calibration Control Register4 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 


22.4.3 Detail Registers Description 
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DCPHY MO BIAS CONO 

Address: Operational Base + offset (Ox0000 

 Bit_|Attr| Reset Value|______Deseription _| 
[31:7 [RO _[0x0000000_|reserved —“(‘“C;S*SCSC™C™~™C~C~C~CS 


I_RES_CNTL 
Bias current control 
3'b000: 59.2uUA 
3'b001: 100.2uUA 
3'b010: 94.2uUA 
RM | Ox 3'bO11: 113.8uA 
3'b100: 89.7uUA 
3'b101: 111.8uA 
3'b110: 108.2uUA 
3'b111: 120.8uA 


3:2, [RO |oxo_ reserved 
I_DIV_SEL 
BGR Chopper Clock Divider Control 
2b'00: DIV 6 
2b'01: DIV 12 
2b'10: DIV 20 
2b'11: DIV 40 


DCPHY MO BIAS CON1 
Address: Operational Base + offset (0x0004 

| Bit |Attr[ResetValue| (ss —i‘“‘;S~ Ci escription 
[31:10[RO_ |0x000000__—ifreserved eC —“‘“(‘“‘“‘“(“(C;CS*S*S*™*™*™C™C™C™C™C™C™C~C~C~*CYS 


I_VBG_SEL 
BGR Reference Voltage 820mV Control 
2b'00: vbg_780mV 
oo 2b'01: vbg_820mV 
2b'10: vbg_860mV 
2b'11: vbg_900mV 


7:6 |RO |OxO_ reserved 


I_BGR_VREF_SEL 
Bias Reference Voltage 820mV Control 
: 2b'00: S<O0> 810mV 
Bey | RN Oxd 2b'01: S<1> 820mV 
2b'10: S<2> 830mV 
2b'11: S<3> 840mV 


3 |RO [Oxo sreserved 
I_LADDER_SEL 
BGR Resistor Ladder Voltage Control 


DCPHY MO BIAS CON2 

Address: Operational Base + offset (0Ox0008 

| Bit |Attr[ResetValue| ss ——“(;‘“;C™SCCéi scription 
[31:15|RO |Ox00000—sifreserved — — —“‘“(‘“‘(“(“(##”“SC“(‘(“#“##$}’CN’N’CCSCLT 
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| Bit |Attr|ResetValue| ss Ci@eescription 


REG_325M 
Reference voltage-325mV for CD Function control pin 
3'b000: 295mV 
3'b001: 305mV 
3'b010: 315mV 
Seep VE /OXe 3'b011: 325mV 
3'b100: 335mV 
3'b101: 345mV 
3'b110: 355mV 
3'b111: 365mV 


ii |RO_|OxO_ reserved 


REG_LP_400M 
Reference voltage-400mV for LP_REG Function control pin 
3'b000: 380mV 
3'b001: 390mV 
3'b010: 400mV 
BOE | ee ese 3'b011: 410mV 
3'b100: 420mV 
3'b101: 430mV 
3'b110: 440mV 
3'b111: 450mV 


7 |RO_|Oxo_ reserved 


REG _400M 
Reference voltage-400mV/200mvV for HS Function control pin, the 
left value is selected when I_MUX_SEL is set to 0x0 and the right 
value is selected when I_MUX_SEL is set to Ox1. 
3'b000: 380mV / 230mV 
. 3'b001: 390mV / 220mV 
Ee RM Oxe 3'b010: 400mv / 210mVv 
3'b011: 410mvV / 200mV 
3'b100: 420mV / 190mV 
3'b101: 430mV / 180mV 
3'b110: 440mV / 170mV 
' : 450mV / 160mV 
reserved 


3 [RO _|0xO reserved 
REG_645M 
Reference voltage-645mV for LP Function control pin 

: 605mV 
: 625mV 
: 635mV 
: 645mV 
: 655mV 
: 665mV 
: 685mV 
: 725mV 


DCPHY MO BIAS CON4 
Address: Operational Base + offset (0x0010) 


Bit _|attr| Reset Value| __________Deseription _ 
31:7 |RO_|0x0000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


I_MUX_SEL 
Output Voltage(400mV/200mV/530mV) selction pin 
2b'00 : 400mV 
2b'01 : 200mV 
cee al ae 2b'10 : 530mV 
2b'11 : 530mV 
D-PHY: 2'b00 
C-PHY: 2'b10 


4:0 |RO |0xoo_ reserved 


DCPHY MO PLL CONO 

Address: Operational Base + offset (0x0100 

Bit {Attr| Reset Value|___Description 
[31:13[RO [Ox00000_—sireserved —— —“‘“(‘“‘“(“(“(“(S:S#S*S*S*C*C*™*™*™*™*™*™*™C™C™C~*CY 


PLL_EN 

rw loxo PLL Control Logic Block Enable Register. 
For use PLL in PHY module, user can set this register after setting 
registers. 


ala. oe 


10:8 | 8 pw | Register for sion value ofthe 3 Programmable Sealer for Division Value of the 3-bit Programmable Scaler. 


7:6 |RO |OxO reserved 


P 
5:0 |RW {0x00 Register for Division Value of the 6-bit Programmable Pre-Divider. 
PLL has to be reset if P value is changed. 


DCPHY MO PLL CONi 

Address: Operational Base + offset (0x0104) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:16[RO |0x0000_ [reserved 


K 
cst Value of 16-bit DSM. 


DCPHY MO PLL CON2 
Address: Operational Base + offset (0x0108) 


Shadow Register Enable Register. 

For using frequency hopping function in PHY, user can set this 
ister before controlling the interface signal PLL_CFG_UPDT. 

M_ESCREF_EN 

M_ESCREF Output Enable Register. 

When user wants to measure the Escape Clock of Master Lanes, 

set this register. 

FOUT_MASK 

Register for Scaler's Re-initialization Time Control Pin. 

Default value is 1'bO. 


Register for Monitoring Pin. 
If FEED_EN is 1, FEED_OUT is enabled. Default value is 1'bO. 


11:10]RO_|ox0____—reserved 
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Bit. |Attr/ Reset Value|____Deseription 


Rw |ox000 ee for Division Value of the 10-bit Programmable Main- 
Divider. 
PLL has to be reset if M value is changed. 


DCPHY MO PLL CON3 
Address: Operational Base + offset (0x010C 
| Bit |Attr[ResetValue| ss —Ci@eescription = 
31:14[RO_|oxo0000_ reserved 
MRR 
13:8 |RW |/0x00 Register for Value of 6-bit Modulation Rate Control. 
PLL has to be reset if MRR is changed. 


MFR 
7:0 |RW {0x00 Register for Value of 8-bit Modulation Frequency Control. 
PLL has to be reset if MFR is changed. 


DCPHY MO PLL CON4 
Address: Operational Base + offset (0x0110) 


Bit | Atte] Reset Value 
Pea 0x00000 


aa few | oxo oo eee 
Register for Enable Pin for Dithered Mode(Active-high). 


FSEL 
Register for Monitoring Pin. 
RW |0x0 If FSEL is 0, FEED_OUT is FREF 
If FSEL is 1, FEED_OUT is FEED 
Default value is 1'bO. 
BYPASS 
rw loxo Register for Bypass Function of PLL. 
If BYPASS is 1, bypass mode is enabled. (FOUT: FIN) 
If BYPASS is 0, PLL operates normally. 


AFC_ENB 
Register for Monitoring Pin. 
If AFC_ENB is O, AFC is enabled and VCO is calibrated 
RW {0x0 automatically. 
If AFC_ENB is 1, AFC is disabled and VCO is calibrated manually 
by EXTAFC[4: 0] for the test of VCO range. 
Ener value is 1'b0. 


7:5 [RO [Oxo reserved —“‘“‘“(“‘“(S;™C*d 


EXTAFC 
Register for Monitoring Pin. 
4:0 |RW |0x00 If AFC_ENB is 1, AFC is disabled and VCO is calibrated manually 
by EXTAFC[4:0] for the test of VCO range. 
Default value is 5'bO_ OOOO. 


DCPHY_ MO PLL _CONS5 

Address: Operational Base + offset (0x0114) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:16{RO [0x0000_——i reserved Sd 


CLK_BUFF_EN_SEL 
Clock Buffering Enable Selection Register. 

15 RW {0x0 1'bO: Clock buffering is enabled when PLL_EN is set. 
1'b1: Clock buffering is enabled when 
ENABLE(M%_DPHY_M#C_GNR_CONO) is set. 
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| Bit [Attr|ResetValue| —C(@Deescription 
F_OUT_EN 
PLL Output to External Module Enable Control Register. 
For sharing PLL signals of this module with other module, user 
can set this register before enabling the PLL. 
CAL_SEL_CK 
Clock I-Q Phase Change Control Register. 
1'bO: Use Q Phase. 
1'b1: Use I Phase. (Changed) 
CAL_SEL_DATA 
Data I-Q Phase Change Control Register. 
1'bO: Use I Phase. 
1'bi: Use Q Phase. (Changed 
SEL_EXTCLK 
PLL of External Module Enable Register. 
For using shared clock and clock signals by PLL of external 
module, user can set this register without enabling the PLL in this 
module. 
1'bO: Use Internal PLL. (Default) 
1'b1: Use External PLL. 
RESET_N_SEL 
Clock Divider Reset Selection Register. 
1'bO: Release clock divider reset when PLL_EN is set. 
1'b1: Release clock divider reset when 
ENABLE(M%_DPHY_M#C_GNR_CONO) is set. 
MS_ENABLECLK_SEL 
PLL Buffering Enable Selection Register. 
1'bO: PLL buffering is enabled when 
ENABLE(M%_DPHY_M#C_GNR_CONO) is set. 
1'b1: PLL buffering is enabled when 
ENABLE(M%_DPHY_S#C_GNR_CONDO) is set. 
PLL_ENABLE_SEL 
PLL Buffering Enable Selection Register. 

0x0 1'bO: PLL buffering is enabled when PLL_EN is set. 
1'b1: PLL buffering is enabled when 
ENABLE(M%_DPHY_M#C_GNR_CONO) is set. 


0) reserved 


Register for Controls the Charge-Pump Current. 
Default value: 2'b0O 


reserved 


Register for Value of 2-bit Modulation Method Control. 
00: Down spread 

01: Up spread 

1x: Center spread. 

PLL has to be reset if SEL_PF is changed. 


= 
N 


(o) 


a 


13 


DCPHY MO PLL CON6 
Address: Operational Base + offset (0x0118) 
0x00000 


W 
= 
W 
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| Bit |Attr|ResetValue| Ci ecription 


CLK_BUFF_EN_SEL 
Clock Gating Disable Control Register. 

12 RW {0x0 1'bO: Clock gating function is available. 
1'b1: Clock gating function is not available when PLL_WCLK_EN 
is asserted. 
WCLK_BUF_SFT_CNT 

‘ Word Clock Buffer Shift Count Control Register. 

LET (RW Ox Please set this register as below. 

Roundup((Word Clock Period) / 38.46 + 2) 


PLL_TEST_DIV_EN 

PLL Test Divider Enable Control Register. 

For measuring frequency in ATE test environment, user can set 
this register and measure the divided clock frequency at the port 
"PLL_TEST_DIV_TM." 

D2A_CLK_BUF_EN_SEL 

D2A_CLK_BUF_EN Enable Selection Register. 

1'b0O: D2A_CLK_BUF_EN 

1'b1: ENABLE(M%_DPHY_M#C_GNR_CONO 


INTERNAL_LOOPBACK_EN 
Internal Loopback Test Enable Register. 


1'b1: Internal Loopback Test 

M_RESETN_IQ_ SEL 

M_RESETN Phase Control Register. 

1'bO: I Phase 

1'b1: Q Phase 

BITCLKDIV2_OUT_ENB 

Bit Clock /2 Divider Output Enable Control Register. 
1'bO: Enable 

1'b1: Disable 

BITCLKDIV4_OUT_ENB 

Bit Clock /4 Divider Output Enable Control Register. 
1'bO: Enable 

1'b1: Disable 

BITCLKDIV8_OUT_ENB 

Bit Clock /8 Divider Output Enable Control Register. 
1'bO: Enable 

1'b1: Disable 

BGR_REF_CLK_EN 

BGR_REF_CLK Output Enable Control Register. 
1'bO: Disable 

1'b1: Enable 


DCPHY MO PLL CON7 


Address: Operational Base + offset (0x011C) 


| Bit |Attr|ResetValue| —C(escription 
[31:16|RO_[0x0000_—ifreserved 
PLL_LOCK_CNT 
PLL Lock Timing Control Register. 


This reigster is the count value of PLL lock indication. When set 

15:0 |RW |0x0000 the PLL_EN register, PHY lock counter starts to count. And when 
count value reaches to the value of this register, 
PLL_LOCK(M%_PLL_STATO[0]) is set to HIGH. Generally, 200us is 
needed for locking the PLL. 


DCPHY MO PLL CONS 
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Address: Operational Base + offset (0x0120 


| Bit |Attr|ResetValue| ss ———C‘iecription = 
31:16|RO_[0x0000 


PLL_STB_CNT 
PLL Stabilization Timing Control Register. 
This register is the count value of PLL stablization is done. When 
. the signal PLL_CFG_UPDT is asserted for frequency hopping 

BO eO is Rs FORCO00 function, PHY stabilizing counter starts to count. And when count 
value reaches to the value of this register, the signal 
PLL_CFG_READY is set to HIGH. Generally, 100us is needed for 
stablizing PLL in frequency hopping. 


DCPHY MO PLL STATO 
Address: Operational Base + offset (0x0140) 


| Bit [Attr/ResetValue| Céiescription 
[31:1 [RO _|0x00000000 |reserved 
PLL_LOCK 
PLL Lock Indicate Register. 
This register is set when output clock of PLL is locked and ready 
to operate after setting PLL_EN. User can control setting timing of 
this register using PLL_LOCK_CNT(MO_PLL_CON7[15:0]) register. 
And user can control ENABLE register of each Lanes after 
PLL_LOCK is set. 


DCPHY_ MO DPHY MC_GNR_ CONO 
Address: Operational Base + offset (0x0300) 


| Bit |Attr[Reset Value] C(@eescription = 

[31:2 [RO _|0xo0000000 [reserved 
PHY_READY 
PHY Ready Indicate Register. 
This register is set when PHY is ready to operate after stablizing 
biasing. User can control setting timing of this register using 
T_PHY_READY(DPHY_M#C_GNR_CON1[15:0]) register. And user 
should release the RESETN of the Lane after all of PHY_READY 
register in lanes are set. 
ENABLE 
PHY Enable Register. 
For using Lane, user can set this register after PLL is locked. 


DCPHY MO DPHY MC GNR CON1 

Address: Operational Base + offset (0x0304 

| Bit |Attr[ResetValue| = <s —(‘;S Ci escription 
[31:16[RO |Ox0000_—sireserved — —“‘“‘“(“(‘(‘(;:S#S*S*S*S*S*™*™*™*™C‘*dC 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 
: the ENABLE register, PHY ready counter starts to count. And 

PoeOF- RWW 1020000 when count value reaches to the value of this register, 
PHY_READY(DPHY_M#C_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY_ MO DPHY MC_ANA_CONO 

Address: Operational Base + offset (0x0308) 

Bit _|attr| Reset Value| ___________Deseription _ 
[31:15]RO_[0x00000_—sireserved Cd 
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| Bit |Attr|ResetValue| Ci@eescription 


EDGE_CON 

Cap Peaking Control Register. 

Set the register as below. 
14:12|}|RW |0Ox7 In case of D-PHY 

3'b111 

In case of C-PHY 

3'b001 


11:10/RO_|OxO reserved 


EDGE_CON_DIR 

Cap Peaking Direction Control Register. 
RW |0x0 Set the register as below. 

In case of D-PHY,1'bO 

In case of C-PHY,1'bi 


EDGE_CON_EN 
8 [Rw jot Cap Peaking Enable Register. 


RES_UP 
High-Speed Driver Up Resistor Control Register. 
4'b0000: 43 ohm 
4'b0001: 46 ohm 
4'b0010: 49 ohm 
4'b0011: 52 ohm 
4'b0100: 56 ohm 
4'b0101: 60 ohm 
4'b0110: 66 ohm 
Tee Van Xe 4'b0111: 73 ohm 
4'b1000: 30 ohm 
4'b1001: 31.2 ohm 
4'b1010: 32.5 ohm 
4'b1011: 34 ohm 
4'b1100: 35.5 ohm 
4'b1101: 37 ohm 
4'b1110: 39 ohm 
4'b1111: 41 ohm 


RES_DN 
High-Speed Driver Down Resistor Control Register. 
4'b0000: 
4'b0001: 
4'b0010: 
4'b0011: 
4'b0100: 
4'b0101: 
4'b0110: 
3:0 |RW |0x3 4'bO111: 
4'b1000: 
4'b1001: 
4'b1010: 
4'b1011: 
4'b1100: 
4'b1101: 
4'b1110: 
4'b1111: 


43 ohm 
46 ohm 
49 ohm 
52 ohm 
56 ohm 
60 ohm 
66 ohm 
73 ohm 
30 ohm 
31.2 ohm 
32.5 ohm 
34 ohm 
35.5 ohm 
37 ohm 
39 ohm 
41 ohm 


DCPHY_ MO DPHY MC_ANA CON1 
Address: Operational Base + offset (0x030C) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: 


LPTX_SR_UP 

Low-Power TX Driver Slew Rate Up Enable Register. Releated with 
RW {0x0 LPTX_SR_CTRL Register. 

2b'1X : Max slew rate 

2b'0X : Default 


7:6 |RO |OxO reserved 


LPTX_SR_CTRL 
Low-Power TX Driver Slew Rate Control Register. When 
: LPTX_SR_UP is 2b'0X, 
2 WR Oe 2b'00 : Default 
2b'01 or 2b'10 : Decrease slew rate by 1% 
2b'11 : Decrease slew rate by 2% 


3:2 |RO |OxO_ reserved 


EMP 
De-Emphasis Control Register. 
In case of D-PHY: 
Data Rate >=4.5Gbps: 2'b01 
Data Rate < 4.5Gbps: 2'b00 
2'b00: 0 dB 
2'bO1: -1.5 dB 
2'b10: -3.5 dB 
B08.“ BM 0X0 2'b11: -6.5 dB 
In case of C-PHY, 
Data Rate <= 2Gsps 
2'b00: OdB 
2'b01: NA 
2'b10: NA 
2'bi1: NA 


DCPHY MO DPHY MC ANA CON2 

Address: Operational Base + offset (0x0310) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:2 [RO_|0xo0000000 [reserved Sd 


HS _VREG_AMP_ICON 
1:0 |Rw loxo High Speed Voltage Regulator Current Control Register 
: 2'b00 : Clock hstx enable HS VREG after Ip sequence 
2'b10 : Clock bias enable HS VREG after lane enable 


DCPHY_ MO DPHY MC_ANA_ CON3 
Address: Operational Base + offset (0x0314) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


HIZ_EN 

Master dn/dp differential output floating mode enable register 
15 RW |0x0 when hs_tx disable. 

1b'0 = normal mode 

1b'1 = hi-z mode 


14:0 |RO_|0x0000 


DCPHY_ MO DPHY MC_TIME CONO 
Address: Operational Base + offset (0x0330) 


| Bit |Attr|/Reset Value| Ci eescription 
31:13|RO_|0x00000 


HSTX_CLK_SEL 

HS-TX State Machine Clock Select Register. 

HS-TX Clock is used for counting some of timing speicfications. 
12 RW {0x0 1'bO: Divide-by-16 Clock from Serial Clock. Use this when data 

rate is 1500Mbps or above. 

1'b1: Divide-by-2 Clock from Serial Clock. Use this when data 

rate is under 1500Mbps. 


T_LPX 
. TLPX Timing Counter Register. 
EE || RW: Ox0e This count value is specially used in High-Speed Transmit 
operation 
3:0 [RO |oxo [reserved 


DCPHY MO DPHY MC TIME CON1 
Address: Operational Base + offset (0x0334) 
| Bit [Attr/ResetValue| Ci ecription 
31:16[RO_|0x0000_ [reserved 
T_CLK_ZERO 
15:8 |RW |/0x00 TCLK-ZERO Timing Counter Register. 
This count value is used in High-Speed Transmit operation. 


T_CLK_PREPARE 
7:0 |RW |0x00 TCLK-PREPARE Timing Counter Register. 
This count value is used in High-Speed Transmit operation. 


DCPHY MO DPHY MC_TIME CON2 
Address: Operational Base + offset (0x0338 
| Bit |Attr[ResetValue| ss —sCi@eescription = 
[31:16[RO_|0x0000_ reserved 
T_HS_EXIT 
15:8 |RW /0x00 THS-EXIT Timing Counter Register. 
This count value is used in High-Speed Transmit operation. 


T_CLK_TRAIL 
7:0 |RW {0x00 TCLK-TRAIL Timing Counter Register. 
This count value is used in High-Speed Transmit operation. 


DCPHY MO DPHY MC TIME CONS3 

Address: Operational Base + offset (0x033C) 

| Bit [Attr|ResetValue|  —————C‘Ci Scriptom = 
[31:8 [RO _|0xo00000__—ifreserved 


Te CLK POST 
7:0 |RW |0x00 TCLK-POST Timing Counter Register. 
This count value is used in High-Speed Transmit operation. 
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DCPHY MO DPHY MC TIME CON4 
Address: Operational Base + offset (0x0340 


| Bit |Attr|/Reset Value| Ci eescription 
31:10|RO_|0x000000 


T_ULPS_EXIT 

Ultra-Low Power Exit Timing Counter Register. 

This count value is used in Ultra-Low Power operation. For exiting 
rw |ox000 Ultra-Low Power State, the Link layer can set PPI signal 

"TXULPSEXIT" to HIGH. There are two conditions for moving the 

state of PHY to "TX-ULPS-Exit." One is that the Link layer control 

PPI signal "TXULPSCLK" to LOW. Another way is to use the 

counter in PHY. 


DCPHY MO DPHY MC DATA CONO 
Address: Operational Base + offset (0x0344) 


| Bit [Attr/Reset Value| ————“—~—SCCSCSDeScription i 
[31:2 [RO [0x00000000 


CLK_INV 

1 Rw oxo Clock Inversion Control Register. 
When this register is set to HIGH, the clock output of DP/DN will 
be inverted. 

lo = |RO_[oxo_sreserved 


DCPHY_ MO DPHY MC _DESKEW_CONO 
Address: Operational Base + offset (0x0350) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_|0x0000 


SKEW_CAL_RUN_TIME 
Periodic Skew Calibration Running Time Control Register. 
15:12)/RW |0x0 This count value is used in Periodic Skew Calibration. If this 
register is set to 0, the Periodic Skew Calibration running time is 
same as when set this register to 4'h4. 
SKEW_CAL_INIT_RUN_TIME 
Initial Skew Calibration Running Time Control Register. 
11:8 |RW |0Ox0 This count value is used in Initial Skew Calibration. If this register 
is set to O, the Initial Skew Calibration running time is same as 
when set this register to 4'h7. 


SKEW_CAL_INIT_WAIT_TIME 
Initial Skew Calibration Waiting Time Control Register. 

7:4 |RW [0x0 This count value is used in Initial Skew Calibration. After power- 
on sequence, count will be started. If this register is set to 0, the 
Initial Skew Calibration is not goint to work. 
reserved 


3:1 |RO_|0x0 [reserved 


SKEW_CAL_EN 
Skew Calibration Enable Register. 

rw loxo This register enables Skew Calibration logic and circuits. For using 
Skew Calibration function through PPI "TXSKEWCALHS," set this 
register before enabling the lanes. If the operating data rate is 
1.5Gbps or above, the Skew Calibration is madatory function. 


DCPHY MO COMBO MDO GNR CONO 

Address: Operational Base + offset (0x0400) 

| Bit [Attr|ResetValue|  ————CiC‘i Scriptom 
[31:2 [RO_|0xo0000000 [reserved sd 
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| Bit |Attr|ResetValue| Ci@eecription 


PHY_READY 

PHY Ready Indicate Register. 

This register is set when PHY is ready to operate after stablizing 
1 0x0 biasing. User can control setting timing of this register using 

T_PHY_READY(COMBO_M#D#_GNR_CON1[15:0]) register. 

And user should release the RESETN of the Lane after all of 

PHY_READY register in lanes are set. 


ENABLE 
RW /|0x0 PHY Enable Register. 
For using Lane, user can set this register after PLL is locked. 


DCPHY MO COMBO MDO GNR CON1 

Address: Operational Base + offset (0x0404) 

| Bit [Attr|ResetValue|  —————C‘CiScriptiom 
[31:16[RO_|0x0000_ si reserved sd 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 

: the ENABLE register, PHY ready counter starts to count. And 

20s) RNs Ox0000 when count value reaches to the value of this register, 

PHY_READY(COMBO_M#D#_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY_MO COMBO MDO ANA CONO 

Address: Operational Base + offset (0x0408 

| Bit [Attr|ResetValue| ss ——“‘“‘W:CéS ecription — 
[31:15[RO |0x00000_—sireserved — — —“‘“‘“‘“‘“(CS*S#S*C*C*C*C*C*C*™*™*™*™*™*™C™C™C™C™C™C™C*C™C™C‘C*dC 


EDGE_CON 

Cap Peaking Control Register. 

Set the register as below. 
14:12|}|RW |0Ox7 In case of D-PHY 

3'b111 

In case of C-PHY 

3'b001 


]41:10/RO_|OxO_ [reserved 


EDGE_CON_DIR 

Cap Peaking Direction Control Register. 
RW |0x0 Set the register as below. 

In case of D-PHY,1'bO 

In case of C-PHY,1'bi 


EDGE_CON_EN 
8 [aw fot Cap Peaking Enable Register. 
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| Bit |Attr|ResetValue| Ci@eescription 


RES_UP 
High-Speed Driver Up Resistor Control Register. 
4'b0000: 43 ohm 
4'b0001: 46 ohm 
4'b0010: 49 ohm 
4'b0011: 52 ohm 
4'b0100: 56 ohm 
4'b0101: 60 ohm 
4'b0110: 66 ohm 
Tek “1B OK 4'b0111: 73 ohm 
4'b1000: 30 ohm 
4'b1001: 31.2 ohm 
4'b1010: 32.5 ohm 
4'b1011: 34 ohm 
4'b1100: 35.5 ohm 
4'b1101: 37 ohm 
4'b1110: 39 ohm 
4'b1111: 41 ohm 


RES_DN 


High-Speed Driver Down Resistor Control Register. 


4'b0000: 
4'boo0o1: 
4'b0010: 
4'b0011: 
4'b0100: 
4'b0101: 
4'b0110: 
4'b0111: 
4'b1000: 
4'b1001: 
4'b1010: 
4'b1011: 
4'b1100: 
4'b1101: 
4'b1110: 
4'b1111: 


43 ohm 
46 ohm 
49 ohm 
52 ohm 
56 ohm 
60 ohm 
66 ohm 
73 ohm 
30 ohm 
31.2 ohm 
32.5 ohm 
34 ohm 
35.5 ohm 
37 ohm 
39 ohm 
41 ohm 


DCPHY_ MO COMBO MDO ANA CON1 
Address: Operational Base + offset (0x040C) 
Reset Value| ——————(is—™s—SC—C DeeSerription — i sid 

IQ_RESETN_POL_CON 
I-Q Clock Polarity Control Register. 
VREG12_ VALID 
1.2V Voltage Regulator Valid Control Register. 
VREG12_VALID_SEL 
1.2V Voltage Regulator Valid Select Register. 
DPDN_SWAP 
DP/DN Swap Control Register. 
ATB_SEL_GND 
Analog Test Bus Select for SER Ground Register. 
ATB_SEL_VDD 
Analog Test Bus Select for SER Power Register. 
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| Bit |Attr|ResetValue| Ci@eescription 


LPTX_SR_UP 

Low-Power TX Driver Slew Rate Up Enable Register. Releated with 
RW {0x0 LPTX_SR_CTRL Register. 

2b'1X : Max slew rate 

2b'0X : Default 


7:6 |RO |OxO [reserved 


LPTX_SR_CTRL 
Low-Power TX Driver Slew Rate Control Register. When 
: LPTX_SR_UP is 2b'0X, 
oe RW OXG 2b'00 : Default 
2b'01 or 2b'10 : Decrease slew rate by 1% 
aa 11 : Decrease slew rate by 2% 


3:2 |RO [Oxo [reserved 


EMP 
De-Emphasis Control Register. 
In case of D-PHY: 
Data Rate >=4.5Gbps: 2'b01 
Data Rate < 4.5Gbps: 2'b00 
2'b00: 0 dB 
2'bO1: -1.5 dB 
2'b10: -3.5 dB 
RWS 0x0 2'b11: -6.5 dB 
In case of C-PHY, 
Data Rate <= 2Gsps 
2'bO0O: OdB 
2'b0O1: NA 
2'b10: NA 
2'bi1: NA 


DCPHY MO COMBO MDO ANA CON2 
Address: Operational Base + offset (0x0410) 


Blt Attr| Reset Value 
[31:14|RO_|0x00000 


LPRX_HYS_SEL 
ie 12|rw |oxo Low-Power RX ae ee Cr Select Register. 


di |RO_|OxO_ reserved 


: DTB_SEL 
rue Digital Test Bus Select Register. 
CNT_REJECTION_PULSE 
Pulse Rejection Control Register. 
SEL_ESCPOL 
6 [Rw joxo | Escape Mode Clock Polarity Select Register. 


Teter Control Register. 
Bice Sse ble Register. 
o_ [rw [oxo (Be/ON'Swap Control Renister, 
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DCPHY MO COMBO MDO TIME CONO 
Address: Operational Base + offset (0x0430) 


Reset Value|_______Deseription _| 
HSTX_CLK_SEL 
HS-TX State Machine Clock Select Register. 
HS-TX Clock is used for counting some of timing speicfications. 
1'bO: Divide-by-16 Clock from Serial Clock. Use this when data 
rate is 1500Mbps or above. 
1'b1: Divide-by-2 Clock from Serial Clock. Use this when data 
rate is under 1500Mbps. 
T_LPX 
TLPX Timing Counter Register. 
This count value is specially used in High-Speed Transmit 
operation 
T_LP_EXIT_SKEW 
High-Speed Data Transmission End-of-Transmission Low-Power 
Signal Skew Control Register. 
This register is used for making the skew of Low-Power Signals of 
Data Lanes in the End-of-Transmission procedure of High-Speed 
Data Transmission. 
T_LP_ENTRY_SKEW 
High-Speed Data Transmission Start-of-Transmission Low-Power 
Signal Skew Control Register. 
This register is used for making the skew of Low-Power Signals of 
Data Lanes in the Start-of-Transmission procedure of High-Speed 
Data Transmission. 


DCPHY MO COMBO MDO TIME CONi 
Address: Operational Base + offset (0x0434) 


| Bit _|Attr| Reset Value 
[31:16|RO_[0x0000 
15:8 |RW 


T_HS_ZERO 
THS-ZERO (D-PHY) / T3-PREBEGIN (C-PHY) Timing Counter 
Register. 

0x00 This count value is used in High-Speed Transmit operation. For 
getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 


PHYSM" of mipi alliance. 


T_HS_ PREPARE 
THS-PREPARE (D-PHY) / T3-PREPARE (C-PHY) Timing Counter 
Register. 

RW |0x00 This count value is used in High-Speed Transmit operation. For 
getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance.. 


DCPHY MO COMBO MDO TIME CON2 

Address: Operational Base + offset (0x0438) 

Bit _|Attr| Reset Value| ___________Deseription _ 
RO_|0xo000. reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


T_HS_EXIT 
THS-EXIT Timing Counter Register. 
15:8 IRW |ox00 This count value is used in High-Speed Transmit operation. For 
, getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 


T_HS_TRAIL 
THS-TRAIL (D-PHY) / T3-POST (C-PHY) Timing Counter Register. 
7-0 I|Rw loxoo This count value is used in High-Speed Transmit operation. For 
: getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 


DCPHY MO COMBO MDO TIME CONS3 
Address: Operational Base + offset (0x043C) 

| Bit [Attr|ResetValue| CC‘ scription — 
[31:8 [RO _|Oxo00000__—ifreserved sd 


T_TA_GET 
TTA-GET Timing Counter Register. 
Rw loxo This count value is used in Turn-around operation. For getting 
detailed information of this timing specification, please refer to 
"Specification of D-PHYSM" or "Specification of C-PHYSM" of mipi 
alliance. 
T_TA_GO 
TTA-GO Timing Counter Register. 
3:0 IRw loxo This count value is used in Turn-around operation. For getting 
, detailed information of this timing specification, please refer to 
"Specification of D-PHYSM" or "Specification of C-PHYSM" of mipi 
alliance. 


DCPHY MO COMBO MDO TIME CON4 
Address: Operational Base + offset (0x0440 

| Bit |Attr[ResetValue|  ——s<s—“‘;S™~SCéi scription — 
[31:10[RO_ |0x000000__—i[reserved — —ts—“‘“(“(‘“(“(“(‘#‘;‘'...OOCOC(#dON 


T_ULPS_EXIT 

Ultra-Low Power Exit Timing Counter Register. 

This count value is used in Ultra-Low Power operation. For exiting 
Rw |0x000 Ultra-Low Power State, the Link layer can set PPI signal 

"TXULPSEXIT" to HIGH. There are two conditions for moving the 

state of PHY to "TX-ULPS-Exit." One is that the Link layer control 

PPI signal "TXULPSCLK" to LOW. Another way is to use the 

counter in PHY. 


DCPHY_ MO COMBO MDO DATA CONO 
Address: Operational Base + offset (0x0444) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:13|RO_|0x00000 


ERR_CONTENTION_DISABLE 
12 Rw lox0 Contention Error Detect Disable Control Register. 
When this register is set to HIGH, the contention error will not 
occur through "ERRCONTENTIONLPO/1." 
reserved 


11:9 |RO 0x0 [reserved 
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| Bit |Attr| Reset Value, 


Pp CC“‘éi scription 
TRIG_EXIT_CLK_EN 
Trigger Mode Exit Clock Toggle Enable Register. 

RW /|0x0 When this register is set to HIGH, after transmitting the trigger 
command, DP signal is toggled as period of Escape mode clock 
until "TXREQUESTESC" goes to LOW. 
reserved 


7:6 |RO_ |0x0 [reserved 


LPTX_SWAP 
Low-Power Signal Swap Control Register. 
5 RW {0x0 This register is only valid in C-PHY mode. 
When this register is set to HIGH, the Low-Power signal output 
A/C will be swapped. 


SYMBOL_SWAP 

4 Rw loxo Symbol Swap Control Register. 
When this register is set to HIGH, 7-symbol input will be 
swapped. 


3:2 |RO |oxo reserved 


CLK_INV 

1 Rw lox0 Clock Inversion Control Register. 
When this register is set to HIGH, the clock output of DP/DN will 
be inverted. 
DATA_SWAP 

Rw lox0 Data Swap Control Register. 

When this register is set to HIGH, 16-bit data input will be 
swapped. 


DCPHY MO COMBO MDO PRGSEQ CONO 

Address: Operational Base + offset (0x0460) 

Bit _|Attr| Reset Value| ______Deseription _ 
[31:1 [RO_|0x00000000 [reserved sd 


PROG_SEQ_ EN 

Programmable Sequence Enable Register. 

When this register is set to HIGH, Programmable Sequence of the 
RW |0x0 Preamble is used as setting value in 

PROG_SEQ{COMBO_M#D#_PRGSEQ_CON1[9:0], 

COMBO_M#D#_PRGSEQ_ CON2[15:0], 

COMBO _M#D#_ PRGSEQ CON3[15:0]}. 


DCPHY_MO COMBO MDO PRGSEQ CON1 
Address: Operational Base + offset (0x0464) 

| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
31:16[RO |0x0000_ reserved 


PROG_SEQ 

Programmable Sequence Register. 

When PROG_SEQ_EN(COMBO_M#D#_PRGSEQ_CONO[0]) is set 
Boa D WE /DxOR0E to HIGH, the 7-symbol set as the registers 

COMBO_M#D#_PRGSEQ_CON1~3 is output Programmable 

Sequence of the Preamble. 


DCPHY MO COMBO MDO PRGSEQ CON2 
Address: Operational Base + offset (0x0468 


| Bit_|Attr| Reset Value 


[31:16[RO |0x0000 reserved 


WW 
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| Bit |Attr|ResetValue| Ci eescription 


PROG_SEQ 

Programmable Sequence Register. 

When PROG_SEQ_EN(COMBO_M#D#_PRGSEQ_CONO[0]) is set 
ESO WE ORUROO to HIGH, the 7-symbol set as the registers 

COMBO_M#D#_PRGSEQ_CON1~3 is output Programmable 

Sequence of the Preamble. 


DCPHY MO COMBO MDO PRGSEQ CON3 
Address: Operational Base + offset (0x046C) 
| Bit [Attr|ResetValue|  —————C‘Ci Scriptom 
[31:16[RO_|Oxo000_ si freserved 


PROG _SEQ 
Programmable Sequence Register. 
; When PROG_SEQ_EN(COMBO_M#D#_PRGSEQ_CONO[0}]) is set 
15:0) |RW |0x0000 to HIGH, the 7-symbol set as the registers 
COMBO_M#D#_PRGSEQ_CON1~3 is output Programmable 
Sequence of the Preamble. 


DCPHY MO COMBO MDi GNR_CONO 
Address: Operational Base + offset (0x0500) 


| Bit |Attr|/Reset Value| Ci escription 
31:2 |RO_|0x00000000 


PHY_READY 

PHY Ready Indicate Register. 

This register is set when PHY is ready to operate after stablizing 
biasing. User can control setting timing of this register using 
T_PHY_READY(COMBO_M#D#_GNR_CON1[15:0]) register. 
And user should release the RESETN of the Lane after all of 
PHY_READY register in lanes are set. 

ENABLE 

PHY Enable Register. 

For using Lane, user can set this register after PLL is locked. 


DCPHY MO COMBO MD1_ GNR CON1 

Address: Operational Base + offset (0x0504 

| Bit |Attr[ResetValue| =< ——“‘;‘“;C™C«éi scription 
[31:16[RO |Ox0000_—sireserved — — —“‘“‘(‘“‘(“(“(:S;:S*S*C*C*C*C*C*C*C*C™C~C*dC 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 

; the ENABLE register, PHY ready counter starts to count. And 

15:0" /RW' /0x0000 when count value reaches to the value of this register, 

PHY_READY(COMBO_M#D#_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY_ MO COMBO MD1 ANA _CONO 

Address: Operational Base + offset (0x0508) 

Bit _attr| Reset Value| __________Deseription _ 
[31:15|RO_[0x00000_—sireserved SY 
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| Bit |Attr|ResetValue| Ci@eescription 


EDGE_CON 

Cap Peaking Control Register. 

Set the register as below. 
14:12|}|RW |0Ox7 In case of D-PHY 

3'b111 

In case of C-PHY 

3'b001 


11:10/RO_|OxO reserved 


EDGE_CON_DIR 

Cap Peaking Direction Control Register. 
RW |0x0 Set the register as below. 

In case of D-PHY,1'bO 

In case of C-PHY,1'bi 


EDGE_CON_EN 
8 [Rw jot Cap Peaking Enable Register. 


RES_UP 
High-Speed Driver Up Resistor Control Register. 
4'b0000: 43 ohm 
4'b0001: 46 ohm 
4'b0010: 49 ohm 
4'b0011: 52 ohm 
4'b0100: 56 ohm 
4'b0101: 60 ohm 
4'b0110: 66 ohm 
Tee Van Xe 4'b0111: 73 ohm 
4'b1000: 30 ohm 
4'b1001: 31.2 ohm 
4'b1010: 32.5 ohm 
4'b1011: 34 ohm 
4'b1100: 35.5 ohm 
4'b1101: 37 ohm 
4'b1110: 39 ohm 
4'b1111: 41 ohm 


RES_DN 
High-Speed Driver Down Resistor Control Register. 
4'b0000: 
4'b0001: 
4'b0010: 
4'b0011: 
4'b0100: 
4'b0101: 
4'b0110: 
3:0 |RW |0x3 4'bO111: 
4'b1000: 
4'b1001: 
4'b1010: 
4'b1011: 
4'b1100: 
4'b1101: 
4'b1110: 
4'b1111: 


DCPHY_MO COMBO MD1_ANA 


43 ohm 
46 ohm 
49 ohm 
52 ohm 
56 ohm 
60 ohm 
66 ohm 
73 ohm 
30 ohm 
31.2 ohm 
32.5 ohm 
34 ohm 
35.5 ohm 
37 ohm 
39 ohm 
41 ohm 


CON1 


Address: Operational Base + offset (0x050C) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


LPTX_SR_UP 

Low-Power TX Driver Slew Rate Up Enable Register. Releated with 
RW {0x0 LPTX_SR_CTRL Register. 

2b'1X : Max slew rate 

2b'0X : Default 


7:6 |RO |OxO reserved 


LPTX_SR_CTRL 
Low-Power TX Driver Slew Rate Control Register. When 
: LPTX_SR_UP is 2b'0X, 
2 WR Oe 2b'00 : Default 
2b'01 or 2b'10 : Decrease slew rate by 1% 
2b'11 : Decrease slew rate by 2% 


3:2 |RO |OxO_ reserved 


EMP 
De-Emphasis Control Register. 
In case of D-PHY: 
Data Rate >=4.5Gbps: 2'b01 
Data Rate < 4.5Gbps: 2'b00 
2'b00: 0 dB 
2'bO1: -1.5 dB 
2'b10: -3.5 dB 
B08.“ BM 0X0 2'b11: -6.5 dB 
In case of C-PHY, 
Data Rate <= 2Gsps 
2'b00: OdB 
2'b01: NA 
2'b10: NA 
2'bi1: NA 


DCPHY MO COMBO MD1i ANA CON2 

Address: Operational Base + offset (0x0510) 

Bit Attr| Reset Value|____________Descelptlon _| 
31:14[RO_|0x00000_—s reserved 


LPRX_HYS_SEL 
ae: 12|rw |oxo Low-Power RX aaa Select Register. 


fii |RO_ [oxo reserved 


: DTB_SEL 
Digital Test Bus Select Register. 
CNT_REJECTION_PULSE 
Pulse Rejection Control Register. 
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| Bit |Attr| Reset Value, 


rw loxo SEL_ESCPOL 
Escape Mode Clock Polarity Select Register. 
SEL_VREF 
Reference Voltage Select Register. 
CNT_ULPSHYS 
ULPS Hysterisis Control Register. 


EN_RSTN_SEL 
Reset Enable Select Register. 
PULSE_REJ_ENB 
Pulse Rejection Enable Register. 
LPCD_HYS_SEL 
oe Low-Power Contention Detect Hysterisis Select Register. 


DPDN_SWAP 
all hese DP/DN Swap Control Register. 


DCPHY MO COMBO MDi TIME CONO 
Address: Operational Base + offset (0x0530) 


HSTX_CLK_SEL 

HS-TX State Machine Clock Select Register. 

HS-TX Clock is used for counting some of timing speicfications. 
1'bO: Divide-by-16 Clock from Serial Clock. Use this when data 
rate is 1500Mbps or above. 

1'b1: Divide-by-2 Clock from Serial Clock. Use this when data 
rate is under 1500Mbps. 

T_LPX 

TLPX Timing Counter Register. 

This count value is specially used in High-Speed Transmit 
operation 

T_LP_EXIT_SKEW 

High-Speed Data Transmission End-of-Transmission Low-Power 
Signal Skew Control Register. 

This register is used for making the skew of Low-Power Signals of 
Data Lanes in the End-of-Transmission procedure of High-Speed 
Data Transmission. 

T_LP_ENTRY_SKEW 

High-Speed Data Transmission Start-of-Transmission Low-Power 
Signal Skew Control Register. 

This register is used for making the skew of Low-Power Signals of 
Data Lanes in the Start-of-Transmission procedure of High-Speed 
Data Transmission. 


DCPHY MO COMBO MD1 TIME CON1 
Address: Operational Base + offset (0x0534 
Reset Value 
T_HS_ZERO 
THS-ZERO (D-PHY) / T3-PREBEGIN (C-PHY) Timing Counter 


Register. 

15:8 |RW |0x00 This count value is used in High-Speed Transmit operation. For 
getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 
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| Bit |Attr|ResetValue| —Ci@eescription 


T_HS_PREPARE 
THS-PREPARE (D-PHY) / T3-PREPARE (C-PHY) Timing Counter 
Register. 

7:0 |RW {0x00 This count value is used in High-Speed Transmit operation. For 
getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance.. 


DCPHY_ MO COMBO MD1 TIME CON2 

Address: Operational Base + offset (0x0538) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
[31:16[RO_|Oxo000_ reserved 


T_HS_EXIT 
THS-EXIT Timing Counter Register. 
15:8 IRwW loxoo This count value is used in High-Speed Transmit operation. For 
7 getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 
T_HS_TRAIL 
THS-TRAIL (D-PHY) / T3-POST (C-PHY) Timing Counter Register. 
7:0 Irw loxoo This count value is used in High-Speed Transmit operation. For 
; getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 


DCPHY MO COMBO MD1 TIME CON3 
Address: Operational Base + offset (0x053C 
| Bit |Attr[ResetValue| = s<s——“‘;C*éi scription 
[31:8 [RO |Ox000000__—i[reserved  —— —“‘“‘“(“(“(‘(;(;*™C*C*C*C‘*dC 


T_TA_GET 
TTA-GET Timing Counter Register. 
7-4 |Rw |oxo This count value is used in Turn-around operation. For getting 
, detailed information of this timing specification, please refer to 
"Specification of D-PHYSM" or "Specification of C-PHYSM" of mipi 
alliance. 
T_TA_GO 
TTA-GO Timing Counter Register. 
3-0 IRw loxo This count value is used in Turn-around operation. For getting 
: detailed information of this timing specification, please refer to 
"Specification of D-PHYSM" or "Specification of C-PHYSM" of mipi 
alliance. 


DCPHY_ MO COMBO MDi TIME CON4 

Address: Operational Base + offset (0x0540) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:10/RO_[0x000000__—i|reserved 


T_ULPS_EXIT 

Ultra-Low Power Exit Timing Counter Register. 

This count value is used in Ultra-Low Power operation. For exiting 
rw |ox000 Ultra-Low Power State, the Link layer can set PPI signal 

"TXULPSEXIT" to HIGH. There are two conditions for moving the 

state of PHY to "TX-ULPS-Exit." One is that the Link layer control 

PPI signal "TXULPSCLK" to LOW. Another way is to use the 

counter in PHY. 
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DCPHY MO COMBO MD1i DATA CONO 
Address: Operational Base + offset (0x0544 
| Bit |Attr|ResetValue| —— “s—“;«‘“W:*éCéi scription =— (Cid 
[31:13|RO_[0x00000__—sifreserved eC“ is—“‘“‘“(CS*S*SS™S~CCCCS 


ERR_CONTENTION_DISABLE 

12 Rw oxo Contention Error Detect Disable Control Register. 
When this register is set to HIGH, the contention error will not 
occur through "ERRCONTENTIONLPO/1." 


11:9 |RO_|0x0____—reserved 


reserved 
TRIG_EXIT_CLK_EN 
Trigger Mode Exit Clock Toggle Enable Register. 

RW /|0x0 When this register is set to HIGH, after transmitting the trigger 
command, DP signal is toggled as period of Escape mode clock 
until "TXREQUESTESC" goes to LOW. 


7:6 |RO |OxO [reserved 


LPTX_SWAP 
Low-Power Signal Swap Control Register. 
5 RW {0x0 This register is only valid in C-PHY mode. 
When this register is set to HIGH, the Low-Power signal output 
A/C will be swapped. 
SYMBOL_SWAP 
4 Rw lox0 Symbol Swap Control Register. 
When this register is set to HIGH, 7-symbol input will be 
swapped. 


3:2 |RO_|OxO reserved 


CLK_INV 

1 rw loxo Clock Inversion Control Register. 
When this register is set to HIGH, the clock output of DP/DN will 
be inverted. 
DATA_SWAP 

Rw lox0 Data Swap Control Register. 

When this register is set to HIGH, 16-bit data input will be 
swapped. 


DCPHY MO COMBO MD1 PRGSEQ CONO 

Address: Operational Base + offset (0x0560 

bit {Attr| Reset Value|___Description ___| 
[31:1 [RO |0x00000000 [reserved —“(‘“‘“(“‘“(‘(S;wSWCOC*C*C*C*C*C*C*C*C*C*C‘idC 


PROG_SEQ_ EN 

Programmable Sequence Enable Register. 

When this register is set to HIGH, Programmable Sequence of the 
RW |0x0 Preamble is used as setting value in 

PROG_SEQ{COMBO_M#D#_PRGSEQ_CON1[9:0], 

COMBO_M#D#_PRGSEQ_CON2[15:0], 

COMBO_M#D#_ PRGSEQ_ CON3[15:0]}. 


DCPHY MO COMBO MD1 PRGSEQ CON1 
Address: Operational Base + offset (0x0564) 
| Bit [Attr|ResetValue|  —————C‘icription = 
[31:16[RO_|0xo000_ reserved 


PROG _SEQ 
Programmable Sequence Register. 
: When PROG_SEQ_EN(COMBO_M#D#_PRGSEQ_CONO[0}]) is set 
BOO RY OXOON0 to HIGH, the 7-symbol set as the registers 
COMBO_M#D#_PRGSEQ_CON1~3 is output Programmable 
Sequence of the Preamble. 
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DCPHY MO COMBO MDi PRGSEQ CON2 
Address: Operational Base + offset (0x0568) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


PROG_SEQ 

Programmable Sequence Register. 

When PROG_SEQ_EN(COMBO_M#D#_PRGSEQ_CONO[0]) is set 
P= Oe RE Ox EOE to HIGH, the 7-symbol set as the registers 

COMBO_M#D#_PRGSEQ_CON1~3 is output Programmable 

Sequence of the Preamble. 


DCPHY MO COMBO MD1 PRGSEQ CON3 
Address: Operational Base + offset (0x056C) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|0x0000_ reserved 


PROG _SEQ 
Programmable Sequence Register. 
. When PROG_SEQ_EN(COMBO_M#D#_PRGSEQ_CONO[0}]) is set 
15:0/RW) |0x0000 to HIGH, the 7-symbol set as the registers 
COMBO_M#D#_PRGSEQ_CON1~3 is output Programmable 
Sequence of the Preamble. 


DCPHY_ MO COMBO MD2_ GNR_CONO 
Address: Operational Base + offset (0x0600) 


| Bit |Attr[ResetValue| —C(eescription 
[31:2 |RO_|0x00000000 |reserved 
PHY_READY 
PHY Ready Indicate Register. 
This register is set when PHY is ready to operate after stablizing 
biasing. User can control setting timing of this register using 
T_PHY_READY(COMBO_M#D#_GNR_CON1[15:0]) register. 
And user should release the RESETN of the Lane after all of 
PHY_READY register in lanes are set. 
ENABLE 
PHY Enable Register. 
For using Lane, user can set this register after PLL is locked. 


DCPHY_ MO COMBO MD2_ GNR_ CON1 

Address: Operational Base + offset (0x0604) 

| Bit [Attr|ResetValue| ———Cé‘iee@Scritiom 
[31:16|RO [0x0000_—i reserved 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 

. the ENABLE register, PHY ready counter starts to count. And 

fo. 0+ RW. | Ox0000 when count value reaches to the value of this register, 

PHY_READY(COMBO_M#D#_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY MO COMBO MD2 ANA CONO 

Address: Operational Base + offset (0x0608) 

| Bit [Attr|ResetValue| CC‘ eScription = 
[31:15|RO [0x00000_—sireserved Cd 
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| Bit |Attr|ResetValue| Ci@eescription 


EDGE_CON 

Cap Peaking Control Register. 

Set the register as below. 
14:12|}|RW |0Ox7 In case of D-PHY 

3'b111 

In case of C-PHY 

3'b001 


11:10/RO_|OxO reserved 


EDGE_CON_DIR 

Cap Peaking Direction Control Register. 
RW |0x0 Set the register as below. 

In case of D-PHY,1'bO 

In case of C-PHY,1'bi 


EDGE_CON_EN 
8 [Rw jot Cap Peaking Enable Register. 


RES_UP 
High-Speed Driver Up Resistor Control Register. 
4'b0000: 43 ohm 
4'b0001: 46 ohm 
4'b0010: 49 ohm 
4'b0011: 52 ohm 
4'b0100: 56 ohm 
4'b0101: 60 ohm 
4'b0110: 66 ohm 
Tee Van Xe 4'b0111: 73 ohm 
4'b1000: 30 ohm 
4'b1001: 31.2 ohm 
4'b1010: 32.5 ohm 
4'b1011: 34 ohm 
4'b1100: 35.5 ohm 
4'b1101: 37 ohm 
4'b1110: 39 ohm 
4'b1111: 41 ohm 


RES_DN 
High-Speed Driver Down Resistor Control Register. 
4'b0000: 
4'b0001: 
4'b0010: 
4'b0011: 
4'b0100: 
4'b0101: 
4'b0110: 
3:0 |RW |0x3 4'bO111: 
4'b1000: 
4'b1001: 
4'b1010: 
4'b1011: 
4'b1100: 
4'b1101: 
4'b1110: 
4'b1111: 


DCPHY_MO COMBO MD2_ ANA 


43 ohm 
46 ohm 
49 ohm 
52 ohm 
56 ohm 
60 ohm 
66 ohm 
73 ohm 
30 ohm 
31.2 ohm 
32.5 ohm 
34 ohm 
35.5 ohm 
37 ohm 
39 ohm 
41 ohm 


CON1 


Address: Operational Base + offset (Ox060C) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


IQ_ RESETN_POL_CON 
I-Q Clock Polarity Control Register. 

VREG12_VALID 

1.2V Voltage Regulator Valid Control Register. 
VREG12_VALID_SEL 

1.2V Voltage Regulator Valid Select Register. 
DPDN_SWAP 

DP/DN Swap Control Register. 

11 Ox0 ATB_SEL_GND 
Analog Test Bus Select for SER Ground Register. 
ATB_SEL_VDD 

Analog Test Bus Select for SER Power Register. 


LPTX_SR_UP 

Low-Power TX Driver Slew Rate Up Enable Register. Releated with 
RW {0x0 LPTX_SR_CTRL Register. 

2b'1X : Max slew rate 

2b'0X : Default 


7:6 |RO |OxO reserved 


LPTX_SR_CTRL 
Low-Power TX Driver Slew Rate Control Register. When 
: LPTX_SR_UP is 2b'0X, 
2 WR Oe 2b'00 : Default 
2b'01 or 2b'10 : Decrease slew rate by 1% 
2b'11 : Decrease slew rate by 2% 


3:2 |RO |OxO_ reserved 


EMP 
De-Emphasis Control Register. 
In case of D-PHY: 
Data Rate >=4.5Gbps: 2'b01 
Data Rate < 4.5Gbps: 2'b00 
2'b00: 0 dB 
2'bO1: -1.5 dB 
2'b10: -3.5 dB 
B08.“ BM 0X0 2'b11: -6.5 dB 
In case of C-PHY, 
Data Rate <= 2Gsps 
2'b00: OdB 
2'b01: NA 
2'b10: NA 
2'bi1: NA 


DCPHY MO COMBO MD2 ANA CON2 

Address: Operational Base + offset (0x0610) 

Blt |Attr| Reset Value|____________Descrlptlon _| 
31:14[RO_|0x00000_— reserved 


LPRX_HYS_SEL 
ae: 12|rw |oxo Low-Power RX aaa Select Register. 


fii |RO_ [oxo reserved 


: DTB_SEL 
Digital Test Bus Select Register. 
CNT_REJECTION_PULSE 
Pulse Rejection Control Register. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2487 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


rw loxo SEL_ESCPOL 
Escape Mode Clock Polarity Select Register. 
SEL_VREF 
Reference Voltage Select Register. 
CNT_ULPSHYS 
ULPS Hysterisis Control Register. 


EN_RSTN_SEL 
Reset Enable Select Register. 
PULSE_REJ_ENB 
Pulse Rejection Enable Register. 
LPCD_HYS_SEL 
oe Low-Power Contention Detect Hysterisis Select Register. 


DPDN_SWAP 
all hese DP/DN Swap Control Register. 


DCPHY MO COMBO MD2 TIME CONO 
Address: Operational Base + offset (0x0630) 


HSTX_CLK_SEL 

HS-TX State Machine Clock Select Register. 

HS-TX Clock is used for counting some of timing speicfications. 
1'bO: Divide-by-16 Clock from Serial Clock. Use this when data 
rate is 1500Mbps or above. 

1'b1: Divide-by-2 Clock from Serial Clock. Use this when data 
rate is under 1500Mbps. 

T_LPX 

TLPX Timing Counter Register. 

This count value is specially used in High-Speed Transmit 
operation 

T_LP_EXIT_SKEW 

High-Speed Data Transmission End-of-Transmission Low-Power 
Signal Skew Control Register. 

This register is used for making the skew of Low-Power Signals of 
Data Lanes in the End-of-Transmission procedure of High-Speed 
Data Transmission. 

T_LP_ENTRY_SKEW 

High-Speed Data Transmission Start-of-Transmission Low-Power 
Signal Skew Control Register. 

This register is used for making the skew of Low-Power Signals of 
Data Lanes in the Start-of-Transmission procedure of High-Speed 
Data Transmission. 


DCPHY MO COMBO MD2 TIME CON1 
Address: Operational Base + offset (0x0634 
Reset Value 
T_HS_ZERO 
THS-ZERO (D-PHY) / T3-PREBEGIN (C-PHY) Timing Counter 


Register. 

15:8 |RW |0x00 This count value is used in High-Speed Transmit operation. For 
getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 
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| Bit |Attr|ResetValue| —Ci@eescription 


T_HS_PREPARE 
THS-PREPARE (D-PHY) / T3-PREPARE (C-PHY) Timing Counter 
Register. 

7:0 |RW {0x00 This count value is used in High-Speed Transmit operation. For 
getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance.. 


DCPHY_ MO COMBO MD2_ TIME CON2 

Address: Operational Base + offset (0x0638) 

| Bit [Attr|ResetValue| CC‘ eScriptiom 
[31:16[RO_|Oxo000_ si freserved 


T_HS_EXIT 
THS-EXIT Timing Counter Register. 
15:8 IRwW loxoo This count value is used in High-Speed Transmit operation. For 
7 getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 
T_HS_TRAIL 
THS-TRAIL (D-PHY) / T3-POST (C-PHY) Timing Counter Register. 
7:0 Irw loxoo This count value is used in High-Speed Transmit operation. For 
; getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 


DCPHY MO COMBO MD2 TIME CON3 
Address: Operational Base + offset (0x063C 
| Bit |Attr[ResetValue| ss ———‘;S~SCéi scription — 
[31:8 [RO |Ox000000__—ifreserved  — —“‘“‘“C;WOOOOCOC‘(‘(#SCSC 


T_TA_GET 
TTA-GET Timing Counter Register. 
7-4 |Rw |oxo This count value is used in Turn-around operation. For getting 
, detailed information of this timing specification, please refer to 
"Specification of D-PHYSM" or "Specification of C-PHYSM" of mipi 
alliance. 
T_TA_GO 
TTA-GO Timing Counter Register. 
3-0 IRw loxo This count value is used in Turn-around operation. For getting 
: detailed information of this timing specification, please refer to 
"Specification of D-PHYSM" or "Specification of C-PHYSM" of mipi 
alliance. 


DCPHY_ MO COMBO MD2 TIME CON4 

Address: Operational Base + offset (0x0640) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:10/RO_[0x000000__—i|reserved Cd 


T_ULPS_EXIT 

Ultra-Low Power Exit Timing Counter Register. 

This count value is used in Ultra-Low Power operation. For exiting 
rw |ox000 Ultra-Low Power State, the Link layer can set PPI signal 

"TXULPSEXIT" to HIGH. There are two conditions for moving the 

state of PHY to "TX-ULPS-Exit." One is that the Link layer control 

PPI signal "TXULPSCLK" to LOW. Another way is to use the 

counter in PHY. 
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DCPHY MO COMBO MD2 DATA CONO 
Address: Operational Base + offset (0x0644 
| Bit |Attr|ResetValue| “ss —“‘;‘“C;Céi scription =— (Cd 
[31:13|RO_[0x00000___—sifreserved ——(‘“C;C™*SC™C™C™C™C™C™C™C~C~S 


ERR_CONTENTION_DISABLE 

12 Rw oxo Contention Error Detect Disable Control Register. 
When this register is set to HIGH, the contention error will not 
occur through "ERRCONTENTIONLPO/1." 


11:9 |RO_|0x0____—reserved 


reserved 
TRIG_EXIT_CLK_EN 
Trigger Mode Exit Clock Toggle Enable Register. 

RW /|0x0 When this register is set to HIGH, after transmitting the trigger 
command, DP signal is toggled as period of Escape mode clock 
until "TXREQUESTESC" goes to LOW. 


7:6 |RO |OxO [reserved 


LPTX_SWAP 
Low-Power Signal Swap Control Register. 
5 RW {0x0 This register is only valid in C-PHY mode. 
When this register is set to HIGH, the Low-Power signal output 
A/C will be swapped. 
SYMBOL_SWAP 
4 Rw lox0 Symbol Swap Control Register. 
When this register is set to HIGH, 7-symbol input will be 
swapped. 


3:2 |RO_|OxO reserved 


CLK_INV 

1 rw loxo Clock Inversion Control Register. 
When this register is set to HIGH, the clock output of DP/DN will 
be inverted. 
DATA_SWAP 

Rw lox0 Data Swap Control Register. 

When this register is set to HIGH, 16-bit data input will be 
swapped. 


DCPHY_ MO COMBO MD2 PRGSEQ CONO 

Address: Operational Base + offset (Ox0660 

bit {Attr| Reset Value|_____Description _| 
[31:1 [RO |0x00000000 [reserved —“(‘“‘“(“(“(‘(;(;:;:;™OCOC*C*C*C*C*C*C*C*C‘idC 


PROG_SEQ_ EN 

Programmable Sequence Enable Register. 

When this register is set to HIGH, Programmable Sequence of the 
RW |0x0 Preamble is used as setting value in 

PROG_SEQ{COMBO_M#D#_PRGSEQ_CON1[9:0], 

COMBO_M#D#_PRGSEQ_ CON2[15:0], 

COMBO_M#D#_ PRGSEQ_ CON3[15:0]}. 


DCPHY MO COMBO MD2 PRGSEQ CON1 
Address: Operational Base + offset (0x0664) 
| Bit [Attr|ResetValue| CC‘ Scription = 
[31:16[RO_|0xo000_ reserved 


PROG _SEQ 
Programmable Sequence Register. 
: When PROG_SEQ_EN(COMBO_M#D#_PRGSEQ_CONO[0}]) is set 
BOO RY OXOON0 to HIGH, the 7-symbol set as the registers 
COMBO_M#D#_PRGSEQ_CON1~3 is output Programmable 
Sequence of the Preamble. 
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DCPHY MO COMBO MD2 PRGSEQ CON2 
Address: Operational Base + offset (0x0668) 

| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
[31:16|RO_[0x0000_——i reserved 


PROG_SEQ 

Programmable Sequence Register. 

When PROG_SEQ_EN(COMBO_M#D#_PRGSEQ_CONO[0]) is set 
P= Oe RE Ox EOE to HIGH, the 7-symbol set as the registers 

COMBO_M#D#_PRGSEQ_CON1~3 is output Programmable 

Sequence of the Preamble. 


DCPHY MO COMBO MD2 PRGSEQ CON3 
Address: Operational Base + offset (Ox066C) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


PROG _SEQ 
Programmable Sequence Register. 
. When PROG_SEQ_EN(COMBO_M#D#_PRGSEQ_CONO[0}]) is set 
15:0/RW) |0x0000 to HIGH, the 7-symbol set as the registers 
COMBO_M#D#_PRGSEQ_CON1~3 is output Programmable 
Sequence of the Preamble. 


DCPHY MO DPHY MD3 _ GNR_ CONO 
Address: Operational Base + offset (0x0700) 
| Bit |Attr[Reset Value] C(@eescription = 
[31:2 |RO_[0x00000000 |reserved 
PHY_READY 
PHY Ready Indicate Register. 
This register is set when PHY is ready to operate after stablizing 
biasing. User can control setting timing of this register using 
T_PHY_READY(DPHY_M#D#_GNR_CON1[15:0]) register. 
And user should release the RESETN of the Lane after all of 
PHY_READY register in lanes are set. 
ENABLE 
PHY Enable Register. 
For using Lane, user can set this register after PLL is locked. 


DCPHY MO DPHY MD3 GNR CON1 

Address: Operational Base + offset (0x0704) 

| Bit [Attr|ResetValue| Ci‘ e@critiom 
31:16[RO |0x0000_ [reserved 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 
. the ENABLE register, PHY ready counter starts to count. And 

fo. 0+ RW. | Ox0000 when count value reaches to the value of this register, 
PHY_READY(DPHY_M#D#_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY MO DPHY MD3 ANA CONO 

Address: Operational Base + offset (0x0708) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:15[RO |oxo0000_—s[reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


EDGE_CON 

Cap Peaking Control Register. 

Set the register as below. 
14:12|}|RW |0Ox7 In case of D-PHY 

3'b111 

In case of C-PHY 

3'b001 


11:10/RO_|OxO reserved 


EDGE_CON_DIR 

Cap Peaking Direction Control Register. 
RW |0x0 Set the register as below. 

In case of D-PHY,1'bO 

In case of C-PHY,1'bi 


EDGE_CON_EN 
8 [Rw jot Cap Peaking Enable Register. 


RES_UP 
High-Speed Driver Up Resistor Control Register. 
4'b0000: 43 ohm 
4'b0001: 46 ohm 
4'b0010: 49 ohm 
4'b0011: 52 ohm 
4'b0100: 56 ohm 
4'b0101: 60 ohm 
4'b0110: 66 ohm 
Tee Van Xe 4'b0111: 73 ohm 
4'b1000: 30 ohm 
4'b1001: 31.2 ohm 
4'b1010: 32.5 ohm 
4'b1011: 34 ohm 
4'b1100: 35.5 ohm 
4'b1101: 37 ohm 
4'b1110: 39 ohm 
4'b1111: 41 ohm 


RES_DN 
High-Speed Driver Down Resistor Control Register. 
4'b0000: 
4'b0001: 
4'b0010: 
4'b0011: 
4'b0100: 
4'b0101: 
4'b0110: 
3:0 |RW |0x3 4'bO111: 
4'b1000: 
4'b1001: 
4'b1010: 
4'b1011: 
4'b1100: 
4'b1101: 
4'b1110: 
4'b1111: 


43 ohm 
46 ohm 
49 ohm 
52 ohm 
56 ohm 
60 ohm 
66 ohm 
73 ohm 
30 ohm 
31.2 ohm 
32.5 ohm 
34 ohm 
35.5 ohm 
37 ohm 
39 ohm 
41 ohm 


DCPHY MO DPHY MD3 ANA CON1 
Address: Operational Base + offset (0x070C) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: 


LPTX_SR_UP 

Low-Power TX Driver Slew Rate Up Enable Register. Releated with 
RW {0x0 LPTX_SR_CTRL Register. 

2b'1X : Max slew rate 

2b'0X : Default 


7:6 |RO |OxO reserved 


LPTX_SR_CTRL 
Low-Power TX Driver Slew Rate Control Register. When 
: LPTX_SR_UP is 2b'0X, 
2 WR Oe 2b'00 : Default 
2b'01 or 2b'10 : Decrease slew rate by 1% 
2b'11 : Decrease slew rate by 2% 


3:2 |RO |OxO_ reserved 


EMP 
De-Emphasis Control Register. 
In case of D-PHY: 
Data Rate >=4.5Gbps: 2'b01 
Data Rate < 4.5Gbps: 2'b00 
2'b00: 0 dB 
2'bO1: -1.5 dB 
2'b10: -3.5 dB 
B08.“ BM 0X0 2'b11: -6.5 dB 
In case of C-PHY, 
Data Rate <= 2Gsps 
2'b00: OdB 
2'b01: NA 
2'b10: NA 
2'bi1: NA 


DCPHY MO DPHY MD3 ANA CON2 

Address: Operational Base + offset (0x0710) 

Blt Attr| Reset Value|_____________Descrlptlon _| 
31:14[RO_|0x00000_— [reserved 


LPRX_HYS_SEL 
ae: 12|rw |oxo Low-Power RX aaa Select Register. 


fii |RO_ [oxo reserved 


: DTB_SEL 
Digital Test Bus Select Register. 
CNT_REJECTION_PULSE 
Pulse Rejection Control Register. 
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| Bit |Attr| Reset Value, 


rw loxo SEL_ESCPOL 
Escape Mode Clock Polarity Select Register. 
SEL_VREF 
Reference Voltage Select Register. 
CNT_ULPSHYS 
ULPS Hysterisis Control Register. 


EN_RSTN_SEL 
Reset Enable Select Register. 
PULSE_REJ_ENB 
Pulse Rejection Enable Register. 
LPCD_HYS_SEL 
oe Low-Power Contention Detect Hysterisis Select Register. 


DPDN_SWAP 
all hese DP/DN Swap Control Register. 


DCPHY MO DPHY MD3 TIME CONO 
Address: Operational Base + offset (0x0730) 


HSTX_CLK_SEL 

HS-TX State Machine Clock Select Register. 

HS-TX Clock is used for counting some of timing speicfications. 
1'bO: Divide-by-16 Clock from Serial Clock. Use this when data 
rate is 1500Mbps or above. 

1'b1: Divide-by-2 Clock from Serial Clock. Use this when data 
rate is under 1500Mbps. 

T_LPX 

TLPX Timing Counter Register. 

This count value is specially used in High-Speed Transmit 
operation 

T_LP_EXIT_SKEW 

High-Speed Data Transmission End-of-Transmission Low-Power 
Signal Skew Control Register. 

This register is used for making the skew of Low-Power Signals of 
Data Lanes in the End-of-Transmission procedure of High-Speed 
Data Transmission. 

T_LP_ENTRY_SKEW 

High-Speed Data Transmission Start-of-Transmission Low-Power 
Signal Skew Control Register. 

This register is used for making the skew of Low-Power Signals of 
Data Lanes in the Start-of-Transmission procedure of High-Speed 
Data Transmission. 


DCPHY MO DPHY MD3 TIME CON1 
Address: Operational Base + offset (0x0734 
Reset Value 
T_HS_ZERO 
THS-ZERO (D-PHY) / T3-PREBEGIN (C-PHY) Timing Counter 


Register. 

15:8 |RW |0x00 This count value is used in High-Speed Transmit operation. For 
getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 
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| Bit |Attr|ResetValue| —Ci@eescription 


T_HS_PREPARE 
THS-PREPARE (D-PHY) / T3-PREPARE (C-PHY) Timing Counter 
Register. 

7:0 |RW {0x00 This count value is used in High-Speed Transmit operation. For 
getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance.. 


DCPHY MO DPHY MD3 TIME CON2 

Address: Operational Base + offset (0x0738) 

| Bit |Attr|ResetValue| ————C‘i Scriptom 
[31:16[RO_|Oxo000 reserved 


T_HS_EXIT 
THS-EXIT Timing Counter Register. 
15:8 IRwW loxoo This count value is used in High-Speed Transmit operation. For 
7 getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 
T_HS_TRAIL 
THS-TRAIL (D-PHY) / T3-POST (C-PHY) Timing Counter Register. 
7:0 Irw loxoo This count value is used in High-Speed Transmit operation. For 
; getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" or "Specification for C- 
PHYSM" of mipi alliance. 


DCPHY MO DPHY MD3 TIME CONS 

Address: Operational Base + offset (0x073C 

| Bit [Attr|ResetValue| ss —“it‘“W:*CéiS escription =— 
[31:8 [RO |Ox000000__—i[reserved — —its—“‘(‘“C;‘:“C;C*“;‘“‘(‘“‘(CS*S*™C;C‘~*z 


T_TA_GET 
TTA-GET Timing Counter Register. 
7-4 |Rw |oxo This count value is used in Turn-around operation. For getting 
, detailed information of this timing specification, please refer to 
"Specification of D-PHYSM" or "Specification of C-PHYSM" of mipi 
alliance. 
T_TA_GO 
TTA-GO Timing Counter Register. 
3-0 IrRw loxo This count value is used in Turn-around operation. For getting 
: detailed information of this timing specification, please refer to 
"Specification of D-PHYSM" or "Specification of C-PHYSM" of mipi 
alliance. 


DCPHY_ MO DPHY MD3_ TIME CON4 

Address: Operational Base + offset (0x0740) 

| Bit [Attr|ResetValue| ————Cé‘iScritiom 
[31:10/RO_[0x000000__—i|reserved Cd 


T_ULPS_EXIT 

Ultra-Low Power Exit Timing Counter Register. 

This count value is used in Ultra-Low Power operation. For exiting 
rw |ox000 Ultra-Low Power State, the Link layer can set PPI signal 

"TXULPSEXIT" to HIGH. There are two conditions for moving the 

state of PHY to "TX-ULPS-Exit." One is that the Link layer control 

PPI signal "TXULPSCLK" to LOW. Another way is to use the 

counter in PHY. 
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DCPHY MO DPHY MD3 DATA CONO 

Address: Operational Base + offset (0x0744 

| Bit |Attr|ResetValue| “ss —“i;‘“C;W:éCéi scription =— Cd 
[31:13|RO [0xo0000__—sifreserved — ——“(i‘“‘CSSCSC*~*~*~™~C™CCCCCCid 


ERR_CONTENTION_DISABLE 

12 Rw oxo Contention Error Detect Disable Control Register. 
When this register is set to HIGH, the contention error will not 
occur through "ERRCONTENTIONLPO/1." 


11:9 |RO_|0x0____—reserved 


eserves 
TRIG_EXIT_CLK_EN 
Trigger Mode Exit Clock Toggle Enable Register. 

RW /0x0 When this register is set to HIGH, after transmitting the trigger 
command, DP signal is toggled as period of Escape mode clock 
until "TXREQUESTESC" goes to LOW. 


7:2 |RO_|0x0O [reserved 


CLK_INV 

1 rw loxo Clock Inversion Control Register. 
When this register is set to HIGH, the clock output of DP/DN will 
be inverted. 


DATA_SWAP 

Data Swap Control Register. 

When this register is set to HIGH, 16-bit data input will be 
swapped. 


DCPHY MO DPHY SC GNR_ CONO 
Address: Operational Base + offset (OxOBO0 
| Bit |Attr[ResetValue| —C(@eescription 
[31:2 [RO _|0xo0000000 [reserved 
PHY_READY 
PHY Ready Indicate Register. 
This register is set when PHY is ready to operate after stablizing 
biasing. User can control setting timing of this register using 
T_PHY_READY(DPHY_S#C_GNR_CON1[15:0]) register. And user 
should release the RESETN of the Lane after all of PHY_READY 
register in lanes are set. 
ENABLE 
PHY Enable Register. 
For using Lane, user can set this register after PLL is locked. 


DCPHY MO DPHY SC GNR CON1 

Address: Operational Base + offset (OxOB04 

| Bit [Attr|ResetValue| ss ——“‘SS#C#éS ecription =— 
[31:16[RO |Ox0000_—sireserved — — —“‘“‘(‘“‘“(CS*S*™*™*C*C™C™C*C*C™C™C™C™C™C™C~C~*@CYS 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 
; the ENABLE register, PHY ready counter starts to count. And 

15:0: |RW!, /0x0000 when count value reaches to the value of this register, 
PHY_READY(DPHY_S#C_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY MO DPHY SC ANA CONO 

Address: Operational Base + offset (Ox0B08) 

Bit _|attr| Reset Value| ________Deseription _ 
[31:3 [RO |[0xo0000000 [reserved 
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| Bit |Attr|ResetValue| Ci escription 


HS_RX_CNT_ROUT 
Output Resistor of HSRX AFE's 1st Stage Amp 
: 3'b000: 282 Ohm 
Se RN Oxe 3'b001: 188 Ohm 
3'b011: 141 Ohm 
3'b100: 565 Ohm 


DCPHY MO DPHY SC ANA CON1 

Address: Operational Base + offset (OxOBOC) 

Dit |Attr| Reset Value|____________Descelptlon _| 
31:16[RO_|0x0000_ reserved 


HS_RX_BIAS_CON 
[15]: Diff to CMOS Level shifter's current 
1'b0:550uA 
1'b1:650uA 
[14:13]: 2nd stage amp bias current 
2'b00:500uUA 
2'b01:550uA 
15:11;/RW |0x00 >'b10:600uUA 
2'b11:650uA 
[12:11]: 1st stage amp bias current 
2'b00:700uUA 
2'b01:850uUA 
2'b10:350uUA 
2'b11:500uUA 


10 |RO_|OxO_ reserved 


HS_RX_FLATBAND 

EQ On/Off Control Register. 
sa 1'bO: EQ off, 

1'b1: EQ on 


8 |RO_|oxo_sreserved 


HS_RX_RSELCNT 
EQ Resistor Control Register. 
5'b00000: forbidden (infinite resistance) 
5b'00001: 330 Ohm 
5b'00100: 660 Ohm 
5b'01000: 1.3k Ohm 
OSS. RN 5b'01100: 440 Ohm 
5b'01111: 130 Ohm (min) 
5b'10000: 2.6k Ohm (max) 
5b'10100: 530 Ohm 
5b'10101: 200 Ohm 
24d~31d: forbidden 
HS_RX_CAPCNT 
EQ Capacitor Control (Covered Freq.) Register. 
4'b0000: 7.43GHz 
4'b0001: 4.82GHz 
4'b0010: 4.09GHz 
3:0 |RW |0x0 4'b0011: 3.58GHz 
4'b0100: 3.44GHz 
4'b0101: 3.12GHz 
4'b0110: 2.87GHz 
4'b0111: 2.7GHz 
** MSB[2]: gain/freq control of 2nd amp 
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DCPHY MO DPHY SC ANA CON2 
Address: Operational Base + offset (Ox0B10 


| Bit [Attr|ResetValue| ss ——“‘;‘“;C™C~éiS scription — Cd 
131:16/RO |0x0000 reserved 


15 rw loxo CLK_HSRX_ENABLE_MAN 
CLK_HSRX_ENABLE, Only Test mode for DPHY 
ta ew oxo ek Tee 


aa few | joo KS TERM_EN_MAN 
CLK Term enable, Only Test mode for DPHY 


HSMODE_MAN_SEL 
Only Test mode for DPHY, 
Bee eee 1'bO: Normal 
1'b1: Test mode 
CLK_DIV1234_MC 
clk div 1/2/3/4 ctrl, 
2'b00: Div4 
BW 0x0 2'b01: Div3 
2'b10: Div2 
2'b11: Div1 
SKEWCAL_CLK_SEL 
Skew Calibration Clock Rate Control Register. 
7 RW |0x0 1'bO: Fin/8 
1'b1: Fin/4 
Fin is input clock speed. 


6 |RO_|Ox0_ reserved 


HS_UNTERM_EN 

5 RW |0xO Termination control pin for DPHY HS-RX, 
1'bO: Term, 
1'b1: Un-Term 


4:3 |RO_|OxO [reserved 


HS_TERM_SW 
HS-RX Termination Impedance Control 
3b'000: 102 Ohm 
3b'001: 99.1 Ohm 
; 3b'010: 96.6 Ohm (default) 

Se RW ee 3b'011: 94.1 Ohm 
3b'100: 113 Ohm 
3b'101: 110 Ohm 
3b'110: 107 Ohm 
3b'111: 104 Ohm 


DCPHY MO DPHY SC ANA CONS3 
Address: Operational Base + offset (0x0B14) 

| Bit [Attr|ResetValue|  —————C‘i Scriptom = 
[31:16[RO_|Oxo000_ reserved 


EN_RSTN_SEL 

internal resetn sel. 
RW 0x0 0x0: Enabel_D2A 

Ox1: ResetN_D2A 


DPDN_SWAP 

DPDN swap, 
14 RW |0x0 1'bO: Normal, 

1'b1: Swap 
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| Bit |Attr|ResetValue| Ci@eescription 


HS_ DELAY _CON 
Clk delay control for loopback test at Clock lane 
. 2'b00: 20pS 
13:12}RW |0x0 2'b01: 40pS 
2'b10: 60pS 
2'b11: 80pS 


SEL_ESCPOL 
0x0 LP ESCCLK Polarity sel 
1'bO: Normal 
ULPS_HYS_SW_DPHY 

ULPS Hysterisis Level Control 
3'bO000: 126mV 

3'b001: 135mV 

3'b010: 143mV 

3'b011: 150mV 

3'b100: 64.6mV 

3'b101: 82.2mV 

3'b110: 104mV 

3'b111: 117mV 
CNT_REJECT_PULSE 

LP Pulse Reject Time Control 
1b'0: Default 

1b'1: Smaller Reject Time 
LP_EN_PRECHARGE_SEL 

LPRX Pre-charge Enable/Disable Control, 
1'bO: Enable, 

1'b1: Disable 

LP_HYS SW 

LP-RX Hysteresis Level Control 
2'b00: 45mV 

2'b01: 65mV 

2'b10: 85mV 

2'bi1: 100mV 
PULSE_REJ_ENB 

Pulse Rejecter Enable/Disable Control, 
1'bO: Enable, 

1'b1: Disable 


CULPS_HYS 

Ulps vref sel, 

1'bO: Self bias, 

1'bi: From r-ladder 
LPRX_BIAS_ CTRL 

Rx normal LP bias sel, 


2'b11: 25uA 


DCPHY MO DPHY SC ANA CON4 
Address: Operational Base + offset (0x0B18) 


Bit {attr} Reset Value 
[RO_|0x00000 
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| Bit |Attr|ResetValue| Ci@eescription 


CLK_DBL_CTRL 
clk doubler pulse width ctrl, 
: 2'b00: inS 
13:12}RW |0x0 >'b01: 2nS 
2'b10: 3nS 
2'bi1: 4ns 
REGO5_11 
Forcing HS-RX Mode Enable/Disable Control 
BEE OX 0x0: Disable 
0x1: Enable 


10:8 |RO_|Oxo [reserved 


ATB_SEL_VREF 
ATB Enable, 
IRN Ox 1'bO: Switch off, 
1'b1: Switch on(Vref 645MV) 
VREF_BGRVDD_SEL 
Slave Reference Voltage 520mV Selection Control, 
Bx 1'bO: BGR, 
1'b1: R-ladder 


: LP_VREF520_ SW 
ULPS reference voltage option selection 


ATB_SEL_DMY 
‘ ATB Enable, 
20 I RMEKe 1'bO: Switch off, 
1'b1: Switch on(AVSS, AVSS, AVDDL, AVSS) 


DCPHY MO DPHY SC ANA CONS 

Address: Operational Base + offset (OxOB1C) 

.,Bit_|Attr| Reset Value|____________Descrlptlon _| 
aes reserved 


Clock Miss Disable Control a 
— reserved 

xo |r Nan mi et 
a rw po 1'bO: Non mipi feature disable 


1'b1: Non mipi feature enable 


10 |RO_|0x0 [reserved 


reserved —C—s—SSSSSC“ 
RXBIAS_CNT 
Slave DPHY I bias ctrl, ([1:0]-SDO, [3:2]-SD1, [5:4]-SD2, [7:6]- 
SD3, [9:8]-SC) 
RW |0x000 2'bOO: 50uA 
2'b01: 37.5uA 
2'b10: 37.5uUA 
2'b11: 25uA 


DCPHY MO DPHY SC TIME CONO 

Address: Operational Base + offset (0x0B30) 

Bit_|attr| Reset Value| _________Deseription _ 
[31:12[RO |oxo0000_—sfreserved 
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| Bit |Attr|ResetValue| Ci@eescription 


T_CLK_MISS 

Clock Miss Detect Timing Control Register. 

This count value is used in High-Speed Transmit operation. There 
11:8 |RW |0x0 is a watchdog timer in Receive logic for detecting Clock Miss. If 

the clock is not detected in Slave Clock Lane until the watchdog 

timer is expired, then internal flag is set. Please refer to 

"Supplement Guide" for setting this register. 


T_CLK_SETTLE 

TCLK-SETTLE Timing Counter Register. 

This count value is used in High-Speed Transmit operation. For 
7:0 |RW {0x00 getting detailed information of this timing specification, please 

refer to "Specification for D-PHYSM" of mipi alliance. And please 

refer to "Supplement Guide" for setting this register according to 

data rate. 


DCPHY MO COMBO SDO GNR_ CONO 
Address: Operational Base + offset (OxOCOO 
| Bit |Attr|ResetValue| —C(Deescription 
[31:2 [RO _|0xo0000000 [reserved 
PHY_READY 
PHY Ready Indicate Register. 
This register is set when PHY is ready to operate after stablizing 
biasing. User can control setting timing of this register using 
T_PHY_READY(DPHY_S#D0_GNR_CON1[15:0]) register. And user 
should release the RESETN of the Lane after all of PHY_READY 
register in lanes are set. 
ENABLE 
PHY Enable Register. 
For using Lane, user can set this register after PLL is locked. 


DCPHY MO COMBO SDO GNR CON1 
Address: Operational Base + offset (Ox0C04 

| Bit |Attr[ResetValue| ss —“‘S™~ Ci scription — 
[31:16[RO |Ox0000_—sireserved — — —“‘“‘“‘“‘(“(CS*S*S*S*S*S*S*C*C*C*C*C*C*C*C*C*C™C™C™C™C™C™C~*@CYS 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 
the ENABLE register, PHY ready counter starts to count. And 

15:0 |RW: )0x0000 when count value reaches to the value of this register, 
PHY_READY(DPHY_S#D0_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY_ MO COMBO SDO ANA CONO 

Address: Operational Base + offset (Ox0C08) 

| Bit [Attr|ResetValue| ————C‘iecritiom 
[31:3 |RO [0x00000000 |reserved Sd 


HS_RX_CNT_ROUT 
Output Resistor of HSRX AFE's 1st Stage Amp 
: 3'b000: 282 Ohm 
Beet SRN 1 OXD 3'b001: 188 Ohm 
3'b011: 141 Ohm 
3'b100: 565 Ohm 


DCPHY MO COMBO SDO ANA CONi1 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2501 


RK3588 TRM-Part2 


Address: Operational Base + offset (OxOCOC 


| Bit |Attr|ResetValue| sss —CC—C‘iescription = 
31:16|RO_[0x0000 


HS_RX_BIAS_CON 
[15]: Diff to CMOS Level shifter's current 
1'bO: 550uA 
1'b1: 650uA 
[14:13]: 2nd stage amp bias current 
2'b00: 500uA 
2'b0O1: 550uA 
15:11}RW |/0x00 >'b10: 600UA 
2'b1i1: 650uA 
[12:11]: 1st stage amp bias current 
2'b00: 700UA 
2'b01: 850uUA 
2'b10: 350uA 
2'bi1: 500uA 


10 |RO_|oxo reserved 


HS_RX_FLATBAND 

EQ On/Off Control Register. 
al hs 1'bO: EQ off, 

1'b1: EQ on 


8 |RO_|oxo_sreserved 


HS_RX_RSELCNT 
EQ Resistor Control Register. 
In case of DPHY 
5'b00000: Forbidden (infinite resistance) 
5b'00101: 200 Ohm 
5b'00001: 300 Ohm 
5b'00010: 400 Ohm 
5b'10100: 480 Ohm 
5b'00100: 600 Ohm 
Pee. |EYG Ox0 5b'11000: 800 Ohm 
In case of CPHY 
5'bO0000: Forbidden (infinite resistance) 
5b'01111: 220 Ohm 
5b'00110: 280 Ohm 
5b'10010: 430 Ohm 
5b'10100: 600 Ohm 
5b'00100: 700 Ohm 
5b'00001: 1300 Ohm 
HS_RX_CAPCNT 
EQ Capacitor Control (Covered Freq.) Register. 
** MSB[3]: gain/freq control of 2nd amp 
In case of DPHY 
4'b0000: 7.43GHz 
4'b0001: 4.82GHz 
4'b0010: 4.09GHz 
4'b0011: 3.58GHz 
220, | RNS OxG 4'b0100: 3.44GHz 
4'b0101: 3.12GHz 
4'b0110: 2.87GHz 
4'b0111: 2.7GHz 
In case of CPHY 
4'b0000: Small capacitance 
4'b0001: Large capacitance 
HS _RX_CAPCNT[1:0]: Reserved 
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DCPHY_ MO COMBO SDO ANA CON2 
Address: Operational Base + offset (Ox0C10) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:15|RO_|0x00000 


SEL_FDLY 
14 Rw lox0 Fine delay on/off control pin for skew cal, DPHY only. 
0x0: Fine delay 
Oxi: Bypass 
UDLY_SPDCNT 
; Fine delay selection for Skew cal, DPHY only. 
13:12}RW |0x0 2'b00: 4.89ps, 
2'b10: 7.72ps 


HS_TERM_EN_MAN 

HSMODE_MAN_SEL 

Only Test mode for DPHY, 

1'bO: Normal, 

1'b1: Test mode 

SKEW_DLYSEL 

Set the register as below. 

4.0Gbps <= Data Rate <= 6.5Gbps: 2'b00 
3.0Gbps <= Data Rate < 4.0Gbps: 2'b01 
2.0Gbps <= Data Rate < 3.0Gbps: 2'b10 
1.5Gbps <= Data Rate < 2.0Gbps: 2'b11 
2'bOO for the rest. 

RXDDRCLKHS_SEL 

Clock selection pin for Data patch clock 
0x0: CLK1 

0x1: CLK2 

SKEW_CAL_EXT_FORCE 

Manual Skew Calibration control 

0x0: Disable 

Oxi: Enable 

HS _UNTERM_EN 

Termination control pin for DPHY HS-RX, 
1'bO: Term, 

1'b1: Un-Term 


HS-RX Termination Impedance Control 
: 102 Ohm 
: 99.1 Ohm 
: 96.6 Ohm (default) 
: 94.1 Ohm 
: 113 Ohm 
: 110 Ohm 
: 107 Ohm 
: 104 Ohm 


DCPHY_ MO COMBO SDO ANA CON3 
Address: Operational Base + offset (Ox0C14) 


|Attr|Reset Value] Cieescription 
31:16]RO_|0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


EN _RSTN_SEL 
Internal resetn sel. 
15 Ry 020 0x0: Enabel_D2A 
Ox1: ResetN_D2A 
DPDN_SWAP 
DPDN swap, 
id RW 0x0 1'bO: Normal 


HS_DELAY_CON 
13:12|/RW 


Clk delay control for loopback test at Clock lane 


2'b1i1: 80pS 
SEL_ESCPOL 
LP ESCCLK Polarity sel 
1'bO: Normal 


ULPS_HYS_SW_DPHY 
ULPS Hysterisis Level Control 
: 126mV 
: 135mV 
: 143mV 
: 150mV 
: 64.6MV 
: 82.2mV 
: 104mV 
:117mV 


CNT_REJECT_PULSE 

0x0 LP Pulse Reject Time Control 
1b'0: Default 
1b'1: Smaller Reject Time 
LP_EN_PRECHARGE_SEL 

0x0 LPRX Pre-charge Enable/Disable Control, 
1'bO: Enable, 
1'b1: Disable 


LP_HYS_SW 
LP-RX Hysteresis Level Control 


2'bi1: 100mV 

PULSE_REJ_ENB 

Pulse Rejecter Enable/Disable Control, 
1'bO: Enable, 

1'b1: Disable 


RW 
RW 
RW 
RW 
RW 
RW 
RW 


CULPS_HYS 

ulps vref sel, 

1'bO: Self bias, 
1'b1i: From r-ladder 
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| Bit |Attr|ResetValue| Ci ecription 


LPRX_BIAS_CTRL 
Rx normal LP bias sel, 
; 2'b00: 25uA 
HQ R00 2'b01: 35uA 
2'b10: 20uUA 
2'b11: 25uA 


DCPHY MO COMBO SDO ANA CON4 

Address: Operational Base + offset (0x0C18) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:12[RO_|0xo0000_—sifreserved 


REGO5_11 
Forcing HS-RX Mode Enable/Disable Control 
oe RE EXO 0x0: Disable 
0x1: Enable 
10:0 [RO |0x000 


DCPHY_ MO COMBO SDO ANA CONG6 

Address: Operational Base + offset (Ox0C20) 

| Bit [Attr|ResetValue| CC‘ ection 
[31:10/RO_[0x000000_—ifreserved 


Rw loxo DL_COMP_CTRL 
UI mask code output control - sec control 
reserved 


7:6 |RO |OxO —__—i[reserved 
é UI_MASK_CTRL 
a UI Mask control - sec control 
EXT_DL_MUX_EN 
1UI data sampling type - sec control 


2:0 |RO 0x0 __—|reserved 


DCPHY MO COMBO SDO ANA CON7 

Address: Operational Base + offset (Ox0C24 

| Bit |Attr[ResetValue| << —“(‘;S™SC*éi scription — 
[31:8 [RO |Ox000000__—i[reserved  — —s—“‘“‘(‘“(“(‘“#“‘#NNNNNNNNNNCOC' 


; CLK_DBL_CTRL 
nS XI to doubler clock delay cotrol - sec control 


5:0 |RO |0x00__reserved 


DCPHY_ MO COMBO SDO TIME CONO 

Address: Operational Base + offset (Ox0C30 

| Bit |Attr/ResetValue| ss —“i‘;S~ Ci escription 
[31:9 [RO |Ox000000__—ifreserved — —“‘“‘(‘“‘“(“(“(;:S#S*S*S*™*™C™C™C™C™C‘~*CY 


SETTLE_CLK_SEL 
Settle Counter Clock Select Register. 
Settle Clock is used for counting TCLK-SETTLE. 

0x0 1'bO: Divide-by-16 Clock from Serial Clock. Use this when data 
rate is 1500Mbps or above. 
1'b1: Divide-by-2 Clock from Serial Clock. Use this when data 
rate is under 1500Mbps. 
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| Bit |Attr|ResetValue| —Ci@eecription 


T_HS_SETTLE 

TSETTLE Timing Counter Register. 

This count value is used in High-Speed Transmit operation. For 
7:0 |RW {0x00 getting detailed information of this timing specification, please 

refer to "Specification for D-PHYSM" of mipi alliance. And please 

refer to "Supplement Guide" for setting this register according to 

data rate. 


DCPHY_ MO COMBO SDO TIME CON1 

Address: Operational Base + offset (0x0C34) 

| Bit [Attr|ResetValue| CC‘ eScritiom 
[31:8 [RO _|0xo00000__—ifreserved 


T_ERR_SOT_SYNC 
SoT Sync Error Detect Timing Control Register. 
7-0 I|Rw loxoo This count value is used in High-Speed Transmit operation. There 
: is a watchdog timer in Receive logic for detecting SoT Sync Error. 
If the Sync Pattern is not detected until the watchdog timer is 
expired, then the PPI signal "ERRSOTSYNC" goes to HIGH. 


DCPHY_ MO COMBO SDO DATA CONO 
Address: Operational Base + offset (Ox0C38 
Bit {Attr| Reset Value|_______Description 
See leit 


po faymoel Svan 
a few po Symbol Swap Control Register. 
When this register is set to HIGH, 7-symbol data will be swapped. 


3:2 |RO |0x0____—|reserved 


DATA_INV 

rw loxo Data Inversion Control Register. 
When this register is set to HIGH, the data input of DP/DN will be 
inverted. 
DATA_SWAP 

Rw loxo Data Swap Control Register. 
When this register is set to HIGH, 16-bit data output will be 
swapped. 


DCPHY MO COMBO SDO DESKEW_CONO 
Address: Operational Base + offset (Ox0C40) 
| Bit [Attr|ResetValue|  ———C*é‘C@Scritiom 
[31:5 [RO [0x0000000_|reserved Cd 


4 RW {0x0 SKEW_CAL_DES_SEL 
Skew Calibration Clock Division Ratio Control a ee 


3:1 [RO |oxo [reserved 
SKEW_CAL_EN 
jo rw oxo Skew Calibration Enable Register. 


DCPHY MO COMBO SDO DESKEW CON1 

Address: Operational Base + offset (Ox0C44 

| Bit |Attr[ResetValue| ss ——“‘;S~SCéi scription — 
[31:16[RO |Ox0000_—sifreserved eC (—“‘“‘(‘“(‘“((#*S*C“‘“‘“(‘#N#‘“(“NNCOCdzO 


. SKEW_CAL_FINAL_COMP_TIME 
Boe Skew Calibration Final Compare Time Control Register. 
; SKEW_CAL_COMP_TOL 
Skew Calibration Compare Tolerance Control Register. 
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| Bit |Attr| Reset Value, 


5:4 |rw |oxo SKEW_CAL_COMP_WAIT_TIME 
. Skew Calibration Compare Wait Time Control Register. 


Skew Calibration Compare Run Time Control Register. 
DCPHY MO COMBO SDO DESKEW CON2 
Address: Operational Base + offset (0Ox0C48 
| Bit |Attr/ResetValue| —Cieescription 
31:13/RO_[0x00000___—ifreserved 


‘ SKEW_CAL_DATA_COARSE_SET 
$2.8 Skew Calibration Manual Data Coarse Delay Control Register. 


7:5 |RO [Oxo ——sireserved 
. SKEW_CAL_CLK_COARSE_SET 
Skew Calibration Manual Data Fine Delay Control Register. 


DCPHY_ MO COMBO SDO DESKEW_CON3 
Address: Operational Base + offset (OxO0C4C) 
[ResetValue[ Ci‘ e@Scriptiom 


ru oo Sri a roca eae 
Skew Calibration Manual Data Fine Falling Delay Control Register. 
oxo «EW CAL_DATA_FINE_RISE_SET 
Skew Calibration Manual Data Fine Rising Delay Control Register. 
- rw oxo fae CAL_CLK_FINE_FALL_SET . 
Skew Calibration Manual Clock Fine Falling Delay Control Register. 


SKEW_CAL_CLK_FINE_RISE_SET 
Skew Calibration Manual Clock Fine Rising Delay Control Register. 


DCPHY_ MO COMBO SDO DESKEW_CON4 
Address: Operational Base + offset (Ox0C50) 
| Bit |Attr|ResetValue|  ————Ci‘i@Scritiom 
31:12|RO_[0x00000_—si reserved 


; Skew Calibration Maximum Fine Delay Step Control Register. 


7:5 [RO |OxO_——sifreserved 
; SKEW_CAL_COARSE_MAX_SET 
Skew Calibration Maximum Coarse Delay Step Control Register. 


DCPHY MO COMBO SDO CRC CONO 

Address: Operational Base + offset (Ox0C60) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:9 [RO _|0x000000__—ifreserved id 


; CRC_FORCE_CODE 
as CRC Forcing Mode Code Control Register. 


3:1 [RO [Oxo [reserved 
CRC Forcing Mode Enable Register. 

DCPHY MO COMBO SDO CRC CON1 

Address: Operational Base + offset (Ox0C64) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: CRC_POST_GATING_CNT 
CRC Post Gating Count Register. 
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| Bit_|Attr| Reset Value | 3 
CRC_POST_GATING_EN 
e CRC Post Gating Enable Register. 
; CRC_SETTLE_MASK_SEL 
CRC Clock Polarity Control Register. 


CRC_POL_SEL 
CRC Clock Polarity Control Register. 
2 rw loxo CRC_SOT_SYNC_ERR_CHK 
CRC SoT Sync Error Check Enable Register. 
: CRC_AVG_SEL 
CRC Code Average Select Register. 


DCPHY MO COMBO SDO CRC CON2 

Address: Operational Base + offset (Ox0C68) 

Bit Attr| Reset Value|___________Deseription _| 
[31:14[RO_|Oxo0000_—sifreserved 


CRC_BURST_CNT 
re s2jpw foxo CRC ced ee ed Burst Count for Average Code Register. 


11:9 [RO [oxo.—éi(reserved = —“‘“‘“‘“‘(‘OSNOCOS*#O®COCOC*#”#C#COC*”#”*”;”;C;C‘éz’ 
eRe tsaeaaicranee Control Register. 


DCPHY MO COMBO SD1 GNR CONO 
Address: Operational Base + offset (OxODOO 


| Bit |Attr/ResetValue| —Céeescription = 
[31:2 |RO_[0x00000000 |reserved 
PHY_READY 
PHY Ready Indicate Register. 
This register is set when PHY is ready to operate after stablizing 
biasing. User can control setting timing of this register using 
T_PHY_READY(DPHY_S#D1_GNR_CON1[15:0]) register. And user 
should release the RESETN of the Lane after all of PHY_READY 
ister in lanes are set. 
ENABLE 
PHY Enable Register. 
For using Lane, user can set this register after PLL is locked. 


DCPHY MO COMBO SD1i GNR CON1 

Address: Operational Base + offset (OxOD04 

| Bit [Attr|/ResetValue| ss ——“‘™#Cé@S eScription — 
[31:16[RO |Ox0000_——sireserved — —“‘“‘“(“(“(“(C;*S*S*™*™*™C™C™C™C™C‘~*C 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 
: the ENABLE register, PHY ready counter starts to count. And 

POOF: RW }0x0000 when count value reaches to the value of this register, 
PHY_READY(DPHY_S#D1_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY MO COMBO SD1i ANA CONO 
Address: Operational Base + offset (OxOD08) 
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| Bit |Attr|ResetValue| —Ci@eescription 
31:3 |RO_|0x00000000 


HS_RX_CNT_ROUT 
Output Resistor of HSRX AFE's 1st Stage Amp 
: 3'b000: 282 Ohm 
Sees Re OG 3'b001: 188 Ohm 
3'b011: 141 Ohm 
3'b100: 565 Ohm 


DCPHY MO COMBO SD1i ANA CON1 

Address: Operational Base + offset (OxODOC) 

| Bit [Attr|ResetValue| Ci‘ e@critiom 
31:16[RO |0x0000_ reserved 


HS_RX_BIAS_CON 
[15]: Diff to CMOS Level shifter'’s current 
1'bO: 550uA 
1'b1: 650uA 
[14:13]: 2nd stage amp bias current 
2'b00: 500uA 
2'b0O1: 550uA 
15:11}RW |/0x00 >'b10: 600UA 
2'bi1: 650uA 
[12:11]: 1st stage amp bias current 
2'b00: 700UA 
2'b01: 850uUA 
2'b10: 350uA 
2'bi1: 500uA 


110 |RO_|oxo_ reserved 


HS_RX_FLATBAND 

EQ On/Off Control Register. 
cal has 1'bO: EQ off, 

1'b1: EQ on 


8 |RO_|oxo_ si reserved 


HS _RX_RSELCNT 
EQ Resistor Control Register. 
In case of DPHY 
5'b00000: Forbidden (infinite resistance) 
5b'00101: 200 Ohm 
5b'00001: 300 Ohm 
5b'00010: 400 Ohm 
5b'10100: 480 Ohm 
5b'00100: 600 Ohm 
Pt Exe 5b'11000: 800 Ohm 
In case of CPHY 
5'bO0000: Forbidden (infinite resistance) 
5b'01111: 220 Ohm 
5b'00110: 280 Ohm 
5b'10010: 430 Ohm 
5b'10100: 600 Ohm 
5b'00100: 700 Ohm 
5b'00001: 1300 Ohm 
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| Bit [Attr|ResetValue| C(@Deescription 
HS_RX_CAPCNT 
EQ Capacitor Control (Covered Freq.) Register. 
** MSB[3]: gain/freq control of 2nd amp 
In case of DPHY 
4'b0000: 7.43GHz 
4'b0001: 4.82GHz 
4'b0010: 4.09GHz 
4'b0011: 3.58GHz 
4'b0100: 3.44GHz 
4'b0101: 3.12GHz 
4'b0110: 2.87GHz 
4'b0111: 2.7GHz 
In case of CPHY 
4'b0000: Small capacitance 
4'b0001: Large capacitance 
HS _RX_CAPCNT[1:0]: Reserved 


DCPHY MO COMBO SDi ANA CON2 
Address: Operational Base + offset (Ox0D10 


| Bit |Attr|ResetValue| ss) s/s ———C—C‘i scription = 
31:15/RO_[0x00000 


SEL_FDLY 
14 Rw lox0 Fine delay on/off control pin for skew cal, DPHY only. 
0x0: Fine delay 
Oxi: Bypass 
UDLY_SPDCNT 
; Fine delay selection for Skew cal, DPHY only. 
13:12}RW |0x0 2'b00: 4.89ps, 
2'b10: 7.72ps 


HS_TERM_EN_MAN 

HSMODE_MAN_SEL 

Only Test mode for DPHY, 

1'bO: Normal, 

1'b1: Test mode 

SKEW_DLYSEL 

Set the register as below. 

4.0Gbps <= Data Rate <= 6.5Gbps: 2'b00 
3.0Gbps <= Data Rate < 4.0Gbps: 2'b01 
2.0Gbps <= Data Rate < 3.0Gbps: 2'b10 
1.5Gbps <= Data Rate < 2.0Gbps: 2'b11 
2'bOO for the rest. 

RXDDRCLKHS_SEL 

Clock selection pin for Data patch clock 
0x0: CLK1 

0x1: CLK2 

SKEW_CAL_EXT_FORCE 

Manual Skew Calibration control 

0x0: Disable 

Oxi: Enable 

HS _UNTERM_EN 

Termination control pin for DPHY HS-RX, 
1'bO: Term, 

1'b1: Un-Term 


reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2510 


RK3588 TRM-Part2 


| Bit [Attr/ResetValue| —Céeescription 
RX_TERM_SW 

HS-RX Termination Impedance Control 

3b'000: 102 Ohm 

3b'001: 99.1 Ohm 


3b'010: 96.6 Ohm (default) 
3b'011: 94.1 Ohm 
3b'100: 113 Ohm 
3b'101: 110 Ohm 
3b'110: 107 Ohm 
3b'111: 104 Ohm 


DCPHY MO COMBO SD1 ANA CON3 

Address: Operational Base + offset (Ox0OD14 

| Bit |Attr[ResetValue|  ——<s——“i;i‘“;C™C*Ci scription 
[31:16[RO |0x0000_—sireserved — — —“‘“‘(‘“‘“(‘(:S;S*S*S*S*C*C*C*C*C*C*C*C*C*C*C™C™C™C™C~C™C™C~C~*CYS 


EN_RSTN_SEL 
Internal resetn sel. 
0x0: Enabel_D2A 
Oxi: ResetN_D2A 
DPDN_SWAP 
DPDN swap, 

1'bO: Normal 


HS_DELAY_CON 
Clk delay control for loopback test at Clock lane 


SEL_ESCPOL 
LP ESCCLK Polarity sel 
1'bO: Normal 


ULPS_HYS_SW_DPHY 
ULPS Hysterisis Level Control 

: 126mV 

: 135mV 

: 143mV 

: 150mV 

: 64.6MV 

: 82.2mV 

: 104mV 

: 117mV 
CNT_REJECT_PULSE 
LP Pulse Reject Time Control 
1b'0: Default 
1b'1: Smaller Reject Time 
LP_EN_PRECHARGE_SEL 
LPRX Pre-charge Enable/Disable Control, 
1'bO: Enable, 
1'b1: Disable 
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| Bit [Attr/ResetValue| —C(éDeescription 
LP_HYS_ SW 
LP-RX Hysteresis Level Control 
2'b00: 45mV 
2'b01: 65mV 
2'b10: 85mV 
2'b11: 100mV 


PULSE_REJ_ENB 

Pulse Rejecter Enable/Disable Control, 
1'bO: Enable, 

1'b1: Disable 


CULPS_HYS 

ulps vref sel, 

1'bO: Self bias, 

1'bi: From r-ladder 
LPRX_BIAS_CTRL 

Rx normal LP bias sel, 
2'b00: 25uA 

2'b01: 35uA 

2'b10: 20uUA 

2'b11: 25uA 


DCPHY MO COMBO SDi ANA CON4 
Address: Operational Base + offset (Ox0D18 


Forcing HS-RX Mode Enable/Disable Control 
0x0: Disable 
0x1: Enable 


10:0 |RO_|0x000_reserved 


DCPHY MO COMBO SD1 ANA CONG6 

Address: Operational Base + offset (Ox0D20) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:10|[RO_|0x000000__—ifreserved sd 


rw loxo DL_COMP_CTRL 
UI mask code output control - sec control 
a 
UI_MASK_CTRL 
UI Mask control - sec control 
EXT_DL_MUX_EN 
1UI data ese type - sec control 
Se reserved —“OOOCOCOCOCOCOC‘(NSNCNSNNNNNOOCOCS 


DCPHY MO COMBO SD1i ANA CON7 

Address: Operational Base + offset (Ox0D24) 

| Bit [Attr|ResetValue| CC‘ ecription = 
[31:8 [RO_|0xo00000__—ifreserved 


: CLK_DBL_CTRL 
XI to doubler clock delay cotrol - sec control 
reserved 


5:0 |RO 0x00 _[reserved 


DCPHY MO COMBO SDi_ TIME CONO 
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Address: Operational Base + offset (Ox0D30 


| Bit |Attr|ResetValue| sss ——C‘iecription = 
31:9 [RO |0x000000 


SETTLE_CLK_SEL 
Settle Counter Clock Select Register. 
Settle Clock is used for counting TCLK-SETTLE. 

0x0 1'bO: Divide-by-16 Clock from Serial Clock. Use this when data 
rate is 1500Mbps or above. 
1'b1: Divide-by-2 Clock from Serial Clock. Use this when data 
rate is under 1500Mbps. 


T_HS_SETTLE 

TSETTLE Timing Counter Register. 

This count value is used in High-Speed Transmit operation. For 
7:0 |RW {0x00 getting detailed information of this timing specification, please 

refer to "Specification for D-PHYSM" of mipi alliance. And please 

refer to "Supplement Guide" for setting this register according to 

data rate. 


DCPHY MO COMBO SD1i TIME CON1 
Address: Operational Base + offset (0x0D34) 

| Bit [Attr|ResetValue| ———C‘i@escription = 
[31:8 [RO _|0xo00000__—ifreserved sd 


T_ERR_SOT_SYNC 
SoT Sync Error Detect Timing Control Register. 

rw lox00 This count value is used in High-Speed Transmit operation. There 
is a watchdog timer in Receive logic for detecting SoT Sync Error. 
If the Sync Pattern is not detected until the watchdog timer is 
expired, then the PPI signal "ERRSOTSYNC" goes to HIGH. 


DCPHY MO COMBO SD1 DATA CONO 
Address: Operational Base + offset (0x0D38) 


| Bit |Attr|Reset Value| Ci escription 
31:5 |RO_|0x0000000 


SYMBOL_SWAP 
RW |0x0 Symbol Swap Control Register. 
When this register is set to HIGH, 7-symbol data will be swapped. 


3:2, |RO |0x0____—|reserved 


DATA_INV 

1 Rw lox0 Data Inversion Control Register. 
When this register is set to HIGH, the data input of DP/DN will be 
inverted. 
DATA_SWAP 

rw loxo Data Swap Control Register. 

When this register is set to HIGH, 16-bit data output will be 
swapped. 


DCPHY MO COMBO SD1i DESKEW CONO 
Address: Operational Base + offset (Ox0D40) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:5 [RO _|Oxo000000 [reserved sd 


RW |ox0 SKEW_CAL_DES_SEL 
Skew Calibration Clock Division Ratio Control ae eer ee 


Seis NIROAOKO.Reseived <* a TS ee 


SKEW_CAL_EN 
jo rw oxo Skew Calibration Enable Register. 
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DCPHY MO COMBO SD1 DESKEW CON1 

Address: Operational Base + offset (0x0D44 

| Bit |Attr|ResetValue| —_— “s—“t;i“‘“S;SCéieScription =— (Cd 
[31:16|RO [0x0000__|reserved 


. SKEW_CAL_FINAL_COMP_TIME 
Skew Calibration Final Compare Time Control Register. 


; SKEW_CAL_COMP_TOL 
Skew Calibration Compare Tolerance Control Register. 
SKEW_CAL_COMP_WAIT_TIME 

: Skew Calibration Compare Wait Time Control Register. 

. SKEW_CAL_COMP_RUN_TIME 
Skew Calibration Compare Run Time Control Register. 
DCPHY_MO COMBO SD1 DESKEW_CON2 
Address: Operational Base + offset (Ox0D48) 
spit. Atty Reset Value /___________Beseription 
[31:13]/RO [0x00000 reserved eee 


12:8 SKEW_CAL_DATA_COARSE_SET 
Skew Calibration Manual Data Coarse ae Control Register. 


7:5 [RO |OxO_ si freserved 
: SKEW_CAL_CLK_COARSE_SET 
Skew Calibration Manual Data Fine Delay Control Register. 


DCPHY MO COMBO SD1i DESKEW CON3 
Address: Operational Base + offset (OxOD4C) 


 Bit_{Attr| Reset Value 
a 0x0000 reserved eeeseseses—(i‘“‘i i 


Skew Calibration Manual Data Fine Falling Delay Control Register. 
Skew Calibration Manual Data Fine Rising Delay Control Register. 
Skew Calibration Manual Clock Fine Falling Delay Control Register. 
Skew Calibration Manual Clock Fine Rising Delay Control Register. 


DCPHY MO COMBO SD1i DESKEW CON4 
Address: Operational Base + offset (Ox0D50) 
| Bit [Attr|ResetValue|  ————C‘i scription = 
[31:12[RO_|Oxo0000_—sifreserved 


: SKEW_CAL_FINE_MAX_SET 
Skew Calibration Maximum Fine ae ey Step Control Register. 


75_|RO_|owo ReSeIVeC) 8 a 

SKEW_CAL_COARSE_MAX_SET 
Skew Calibration Maximum Coarse Delay Step Control Register. 
DCPHY MO COMBO SDi_ CRC CONO 
Address: Operational Base + offset (OxOD60) 
| Bit [Attr/ResetValue| CiéDescription 
31:9 |RO_|0x000000 


. CRC_FORCE_CODE 
CRC = Mode Code Control Register. 


Bi |RO [oxo reserved —“—*Ss*s“‘“CSCSCSCSC(‘(NSNNNNC&SOC' 


CRC F Forcing “Mode Enable Register. 
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DCPHY MO COMBO SDi CRC CON1 
Address: Operational Base + offset (OxO0D64) 


| Bit |Attr|/ResetValue| Ci@eescription 
31:16|RO_|0x0000 


CRC_POST_GATING_CNT 
eae CRC Post Gating Count Register. 
CRC_POST_GATING_EN 
CRC Clock Polarity Control Register. 
CRC Clock Polarity Control Register. 
CRC SoT Sync Error Check Enable Register. 
CRC Code Average Select Register. 


DCPHY_ MO COMBO SD1 CRC CON2 
Address: Operational Base + offset (OxOD68) 


|Attr|ResetValue| —Cieescription 
31:14|RO_|0x00000 


: CRC_BURST_CNT 
13:12|rw foxo CRC Multiple Burst Count for Average Code Register. 


41:9 [RO [oxo [reserved 
SER EEC ee Control Register. 


DCPHY MO COMBO SD2 GNR CONO 
Address: Operational Base + offset (OxOE0O) 


| Bit |Attr/ResetValue| Ci eescription 
31:2 |RO_|0x00000000 


PHY_READY 
PHY Ready Indicate Register. 
This register is set when PHY is ready to operate after stablizing 
1 0x0 biasing. User can control setting timing of this register using 
T_PHY_READY(DPHY_S#D2_GNR_CON1[15:0]) register. And user 
should release the RESETN of the Lane after all of PHY_READY 
ister in lanes are set. 


ENABLE 
RW |0x0 PHY Enable Register. 
For using Lane, user can set this register after PLL is locked. 


6:4 |Rw | 
2 
: 
1:0 [rw | 


DCPHY MO COMBO SD2 GNR CON1 

Address: Operational Base + offset (Ox0E04) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:16[RO_|0xo000_ si freserved 
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| Bit |Attr|ResetValue| Ci@eescription 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 
; the ENABLE register, PHY ready counter starts to count. And 

15:0) |RW: |0x0000 when count value reaches to the value of this register, 
PHY_READY(DPHY_S#D2_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY MO COMBO SD2 ANA CONO 
Address: Operational Base + offset (OxOE08) 

| Bit [Attr|ResetValue| Ci‘ e@critiom 
[31:3 [RO |0x00000000 |reserved 


HS_RX_CNT_ROUT 
Output Resistor of HSRX AFE's 1st Stage Amp 
3'b000: 282 Ohm 
ieee 3'b001: 188 Ohm 
3'b011: 141 Ohm 
3'b100: 565 Ohm 


DCPHY MO COMBO SD2 ANA CON1 

Address: Operational Base + offset (OxOEOC 

| Bit [Attr|/ResetValue| ——“‘“‘W:Cé@S eScription =— 
[31:16[RO |0x0000_—sireserved — — —“‘“(‘(“‘“(‘“(“(CS®S#*C*C*C*C*C*C*C*C*C*C*C*C*™*™*™C*C~C~C~sdC 


HS_RX_BIAS_CON 
[15]: Diff to CMOS Level shifter's current 
1'bO: 550uA 
1'b1: 650uA 
[14:13]: 2nd stage amp bias current 
2'b00: 500uA 
2'b01: 550uA 
15:11}RW |/0x00 >'b10: 600UA 
2'b1i1: 650uA 
[12:11]: 1st stage amp bias current 
2'b00: 700UA 
2'b01: 850uUA 
2'b10: 350uA 
2'bi1: 500uA 


10 |RO_|OxO_ si freserved 


HS_RX_FLATBAND 

EQ On/Off Control Register. 
RYE 0X0 1'b0: EQ off, 

1'b1: EQ on 


8 JRO [0x0 reserved 
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| Bit |Attr|ResetValue| Ci ecription 


HS_RX_RSELCNT 
EQ Resistor Control Register. 
In case of DPHY 
5'b00000: Forbidden (infinite resistance) 
5b'00101: 200 Ohm 
5b'00001: 300 Ohm 
5b'00010: 400 Ohm 
5b'10100: 480 Ohm 
5b'00100: 600 Ohm 
Tats “| RYE OXO 5b'11000: 800 Ohm 
In case of CPHY 
5'bO00000: Forbidden (infinite resistance) 
5b'01111: 220 Ohm 
5b'00110: 280 Ohm 
5b'10010: 430 Ohm 
5b'10100: 600 Ohm 
5b'00100: 700 Ohm 
5b'00001: 1300 Ohm 


HS_RX_CAPCNT 
EQ Capacitor Control (Covered Freq.) Register. 
** MSB[3]: gain/freq control of 2nd amp 
In case of DPHY 
4'b0000: 7.43GHz 
4'b0001: 4.82GHz 
4'b0010: 4.09GHz 
4'b0011: 3.58GHz 
ee. ee 0X0 4'b0100: 3.44GHz 
4'b0101: 3.12GHz 
4'b0110: 2.87GHz 
4'b0111: 2.7GHz 
In case of CPHY 
4'b0000: Small capacitance 
4'b0001: Large capacitance 
HS _RX_CAPCNT[1:0]: Reserved 


DCPHY MO COMBO SD2 ANA CON2 

Address: Operational Base + offset (Ox0E10) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:15[RO_|Oxo0000_—sifreserved 


SEL_FDLY 

Fine delay on/off control pin for skew cal, DPHY only. 
a Bee OxO: Fine delay 

Oxi: Bypass 


UDLY_SPDCNT 

. Fine delay selection for Skew cal, DPHY only. 
SoA eR, ORE 2'b00: 4.89ps, 
2'b10: 7.72ps 


HS _ TERM_EN_ MAN 
iy law loo Se Only Test mode for DPHY 


HSMODE_MAN_SEL 

Only Test mode for DPHY, 
10 RW |0x0O 1'bO: Normal, 

1'b1: Test mode 
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| Bit |Attr|ResetValue| Ci@eescription 


SKEW_DLYSEL 

Set the register as below. 

4.0Gbps <= Data Rate <= 6.5Gbps: 2'b00 
3.0Gbps <= Data Rate < 4.0Gbps: 2'b01 
2.0Gbps <= Data Rate < 3.0Gbps: 2'b10 
1.5Gbps <= Data Rate < 2.0Gbps: 2'b11 
2'bOO for the rest. 

RXDDRCLKHS_SEL 

Clock selection pin for Data patch clock 
0x0: CLK1 

Ox1: CLK2 


SKEW_CAL_EXT_FORCE 
Manual Skew Calibration control 
0x0: Disable 


Oxi: Enable 

HS_UNTERM_EN 

Termination control pin for DPHY HS-RX, 
1'bO: Term, 

1'b1: Un-Term 


RX_TERM_SW 

HS-RX Termination Impedance Control 
3b'000: 102 Ohm 

3b'001: 99.1 Ohm 

3b'010: 96.6 Ohm (default) 

3b'011: 94.1 Ohm 

3b'100: 113 Ohm 

3b'101: 110 Ohm 

3b'110: 107 Ohm 

3b'111: 104 Ohm 


DCPHY MO COMBO SD2 ANA CONS3 
Address: Operational Base + offset (OxO0E14 


Reset Value 


EN_RSTN_SEL 
Internal resetn sel. 
0x0: Enabel_D2A 
Oxi: ResetN_D2A 
DPDN_SWAP 
DPDN swap, 

1'bO: Normal 


HS_ DELAY _CON 
Clk delay control for loopback test at Clock lane 


2'b1i1: 80pS 
SEL_ESCPOL 

LP ESCCLK Polarity sel 
1'bO: Normal 

1'b1: Swap 
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| Bit |Attr[ResetValue| —— ———C—C—“‘;‘—*C‘~CiS scription 
ULPS_HYS_SW_DPHY 
ULPS Hysterisis Level Control 
: 126mV 
: 135mV 
: 143mV 
: 150mV 
: 64.6MV 
: 82.2mV 
: 104mV 
: 117mV 
CNT_REJECT_PULSE 
LP Pulse Reject Time Control 
1b'0: Default 
1b'1: Smaller Reject Time 
LP_EN_PRECHARGE_SEL 
LPRX Pre-charge Enable/Disable Control, 
1'bO: Enable, 
1'b1: Disable 


LP_HYS_SW 


LP-RX Hysteresis Level Control 

2'b00: 45mV 

2'b01: 65mV 

2'b10: 85mV 

2'bi1: 100mV 

PULSE_REJ_ENB 

Pulse Rejecter Enable/Disable Control, 
1'bO: Enable, 

1'b1: Disable 


CULPS_HYS 

ulps vref sel, 

1'bO: Self bias, 

1'bi: From r-ladder 
LPRX_BIAS_CTRL 

Rx normal LP bias sel, 


2'b11: 25uA 


DCPHY MO COMBO SD2 ANA CON4 
Address: Operational Base + offset (0x0E18) 


REGO5_11 


Forcing HS-RX Mode Enable/Disable Control 
0x0: Disable 
0x1: Enable 


10:0 |RO_|0x000 


DCPHY_ MO COMBO SD2 ANA CON6 
Address: Operational Base + offset (Ox0E20) 


| Bit |Attr|/Reset Value| Ci eescription 
31:10]RO_|0x000000 
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| Bit |Attr| Reset Value, 


Rw loxo DL_COMP_CTRL 
UI mask code output control - sec control 


oe reserved 


UI_MASK_CTRL 
UI Mask control - sec control 
EXT_DL_MUX_EN 
1UI data =a ee ai type - sec control 
ssi reserved t—<“OSOTCOCOCOCOCOCOC‘“(‘(‘(<(‘(‘(‘(SSSCSC*” 


DCPHY MO COMBO SD2 ANA CON7 

Address: Operational Base + offset (Ox0E24) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:8 [RO |0x000000__—ifreserved 


Rw loxo CLK_DBL_CTRL 
XI to doubler clock delay cotrol - sec control 


5:0 |RO |0x00 _—[reserved 


DCPHY MO COMBO SD2 TIME CONO 

Address: Operational Base + offset (Ox0E30) 

| Bit [Attr|ResetValue|  —————C‘i Scriptom 
[31:9 [RO _|0x000000__—ifreserved Sd 


SETTLE_CLK_SEL 
Settle Counter Clock Select Register. 
Settle Clock is used for counting TCLK-SETTLE. 
0x0 1'bO: Divide-by-16 Clock from Serial Clock. Use this when data 

rate is 1500Mbps or above. 
1'b1: Divide-by-2 Clock from Serial Clock. Use this when data 
rate is under 1500Mbps. 
T_HS_SETTLE 
TSETTLE Timing Counter Register. 
This count value is used in High-Speed Transmit operation. For 

7:0 |RW {0x00 getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" of mipi alliance. And please 
refer to "Supplement Guide" for setting this register according to 
data rate. 


DCPHY MO COMBO SD2 TIME CON1 
Address: Operational Base + offset (Ox0E34 

| Bit [Attr|/ResetValue| ss ——“‘“CW#éCéS scription =— 
[31:8 [RO |0x000000__—i[reserved — —s—“‘“‘(‘“‘“(“#$#;#‘'“;S;DCOOOOOOCOC(‘*C 


T_ERR_SOT_SYNC 
SoT Sync Error Detect Timing Control Register. 

rw |ox00 This count value is used in High-Speed Transmit operation. There 
is a watchdog timer in Receive logic for detecting SoT Sync Error. 
If the Sync Pattern is not detected until the watchdog timer is 
expired, then the PPI signal "ERRSOTSYNC" goes to HIGH. 


DCPHY MO COMBO SD2 DATA CONO 

Address: Operational Base + offset (Ox0E38) 

| Bit [Attr|ResetValue| ————C‘CiScription = 
[31:5 [RO _|Oxo000000 [reserved 


SYMBOL_SWAP 


4 RW |0x0 Symbol Swap Control Register. 
When this register is set to HIGH, 7-symbol data will be swapped. 


3:2 |RO oxo [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


DATA_INV 

1 rw loxo Data Inversion Control Register. 
When this register is set to HIGH, the data input of DP/DN will be 
inverted. 


DATA_SWAP 

Rw lox0 Data Swap Control Register. 
When this register is set to HIGH, 16-bit data output will be 
swapped. 


DCPHY MO COMBO SD2 DESKEW CONO 
Address: Operational Base + offset (OxOE40 


| Bit |Attr|/Reset Value| Ci eescription 
31:5 |RO_|0x0000000 


RW {0x0 SKEW_CAL_DES_SEL 
Skew Calibration Clock Division Ratio Control Register. 


3:1 [RO [oxo reserved 
SKEW_CAL_EN 
jo aw joxo | Skew Calibration Enable Register. 


DCPHY MO COMBO SD2 DESKEW CONi1 
Address: Operational Base + offset (0x0E44) 


| Bit |Attr/ResetValue| Cieescription 
31:16|RO_[0x0000 


. SKEW_CAL_FINAL_COMP_TIME 
Ae Skew Calibration Final Compare Time Control Register. 

: SKEW_CAL_COMP_TOL 

Skew Calibration Compare Tolerance Control Register. 
. SKEW_CAL_COMP_WAIT_TIME 

Skew Calibration Compare Wait Time Control Register. 

axe SKEW_CAL_COMP_RUN_TIME 
, Skew Calibration Compare Run Time Control Register. 


DCPHY MO COMBO SD2 DESKEW CON2 

Address: Operational Base + offset (Ox0E48) 

| Bit [Attr|ResetValue|  —— ———C‘i@Scription = 
[31:13[RO_|Oxo0000_—sfreserved 


ioe SKEW_CAL_DATA_COARSE_SET 
, Skew Calibration Manual Data Coarse Delay Control Register. 


7:5 [RO |OxO si freserved 
. SKEW_CAL_CLK_COARSE_SET 
Skew Calibration Manual Data Fine Delay Control Register. 


DCPHY MO COMBO SD2 DESKEW CON3 
Address: Operational Base + offset (OxOE4C 


SKEW_CAL_DATA_FINE_FALL_SET 
Skew Calibration Manual Data Fine Falling Delay Control Register. 
SKEW_CAL_DATA_FINE_RISE_SET 


Skew Calibration Manual Data Fine Rising Delay Control Register. 

SKEW_CAL_CLK_FINE_FALL_SET 

Skew Calibration Manual Clock Fine Falling Delay Control Register. 
SKEW_CAL_CLK_FINE_RISE_SET 

Skew Calibration Manual Clock Fine Rising Delay Control Register. 
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DCPHY MO COMBO SD2 DESKEW_ CON4 
Address: Operational Base + offset (Ox0E50) 


| Bit |Attr|/Reset Value| Ci eescription 
31:12|RO_|0x00000 


11:8 Rw |ox0 SKEW_CAL_FINE_MAX_SET 
Skew Calibration Maximum Fine Delay Step Control Register. 


7:5 [RO |OxO_—sifreserved 
. SKEW_CAL_COARSE_MAX_SET 
Skew Calibration Maximum Coarse Delay Step Control Register. 


DCPHY MO COMBO SD2 CRC CONO 

Address: Operational Base + offset (OxOE60) 
[Attr|ResetValue| Ci ecription = 
RO_|0x000000__—ifreserved 


| Bit | 
; CRC_FORCE_CODE 
CRC Forcing Mode Code Control Register. 
peseiveds 2 CC 


RO [0x0 i reserved 


DCPHY MO COMBO SD2 CRC CON1 
Address: Operational Base + offset (Ox0E64) 


Po eseription 
CRC_POST_GATING_CNT 

CRC Post Gating Enable Register. 

CRC Clock Polarity Control Register. 

CRC Clock Polarity Control Register. 

CRC SoT Sync Error Check Enable Register. 

CRC Code Average Select Register. 


DCPHY_ MO COMBO SD2 CRC CON2 

Address: Operational Base + offset (Ox0E68) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:14[RO_|0x00000_—s reserved 


‘ CRC_BURST_CNT 
ate CRC Multiple Burst Count for Average Code Register. 


11:9 |RO_|OxO [reserved 


CRC_CODE_FIX 
CRC Code Fix Control Register. 
: CRC_CODE_TOL 
CRC Code Tolerance Control Register. 
: CRC_CODE_TUNE 
CRC Code Tuning Register. 


DCPHY MO DPHY SD3 GNR CONO 
Address: Operational Base + offset (OxOFOO) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:2 |RO_|0x00000000 


PHY_READY 
PHY Ready Indicate Register. 
This register is set when PHY is ready to operate after stablizing 

1 0x0 biasing. User can control setting timing of this register using 
T_PHY_READY(DPHY_S#D3_GNR_CON1[15:0]) register. And user 
should release the RESETN of the Lane after all of PHY_READY 
register in lanes are set. 


ENABLE 
RW |0x0O PHY Enable Register. 
For using Lane, user can set this register after PLL is locked. 


DCPHY MO DPHY SD3 GNR CON1 

Address: Operational Base + offset (OxOF04) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:16[RO_|0xo000_ reserved 


T_PHY_READY 
PHY Ready Timing Control Register. 
This register is the count value of PHY ready indication. When set 
: the ENABLE register, PHY ready counter starts to count. And 

BOO? RW | OxO000 when count value reaches to the value of this register, 
PHY_READY(DPHY_S#D3_GNR_CONO[1]) is set to HIGH. 
Generally, 200us is needed for stablizing the bias and the ready 
counter operates with Reference Clocks. 


DCPHY MO DPHY SD3 ANA CONO 

Address: Operational Base + offset (OxOF08) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:3 [RO_|0x00000000 [reserved sd 


HS_RX_CNT_ROUT 
Output Resistor of HSRX AFE's 1st Stage Amp 
, 3'b000: 282 Ohm 
SOD REE 3'b001: 188 Ohm 
3'b011: 141 Ohm 
3'b100: 565 Ohm 


DCPHY MO DPHY SD3 ANA CONi1 

Address: Operational Base + offset (OxOFOC) 

| Bit [Attr|ResetValue| Ci‘ ecriptiom 
31:16[RO |[0x0000_ reserved 


HS_RX_BIAS_CON 
[15]: Diff to CMOS Level shifter's current 
1'bO: 550uA 
1'b1: 650uA 
[14:13]: 2nd stage amp bias current 
2'b00: 500uA 
2'b0O1: 550uA 
15:11}RW |0x00 >'b10: 600UA 
2'bi1: 650uA 
[12:11]: 1st stage amp bias current 
2'b00: 700UA 
2'b01: 850uUA 
2'b10: 350uA 
2'bi1: 500uA 


110 |RO_|oxo si freserved 
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| Bit |Attr|ResetValue| Ci ecription 


HS_RX_FLATBAND 

EQ On/Off Control Register. 
RW 0X8 1'bO: EQ off, 

1'b1: EQ on 


8 |RO_|OxO_ reserved 


HS_RX_RSELCNT 
EQ Resistor Control Register. 
5'bO0000: 
5b'00001: 
5b'00100: 
5b'01000: 

7:4 |RW {0x0 5b'01100: 
5b'01111: 
5b'10000: 
5b'10100: 
5b'10101: 
24d~31d: Forbidden 


Forbidden (infinite resistance) 
330 Ohm 

660 Ohm 

1.3k Ohm 

440 Ohm 

130 Ohm (min) 

2.6k Ohm (max) 

530 Ohm 

200 Ohm 


HS_RX_CAPCNT 
EQ Capacitor Control (Covered Freq.) Register. 
4'b0000: 7.43GHz 
4'b0001: 4.82GHz 
4'b0010: 4.09GHz 
3:0 |RW |0x0 4'b0011: 3.58GHz 
4'b0100: 3.44GHz 
4'b0101: 3.12GHz 
4'b0110: 2.87GHz 
4'b0111: 2.7GHz 
** MSB[2]: gain/freq control of 2nd amp 


DCPHY MO DPHY SD3 ANA CON2 
Address: Operational Base + offset (O0xOF10) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


RESETN_CFG_SEL 

Reset Selection Register for 2+2 Configuration 
ze ENN LOXe 1'bO: 4-Lane 

1'b1: 2+2 Lane 

SEL_FDLY 

Fine delay on/off control pin for skew cal 
= RS EXO OxO: Fine delay 

Oxi: Bypass 


UDLY_SPDCNT 

: Fine delay selection for Skew cal, 
fe rhe RW: |/Dx0 2'b00: 4.89ps, 
2'b10: 7.72ps 


HS_TERM_EN_MAN 


HSMODE_MAN_SEL 

Only Test mode for DPHY, 
10 RW |0x0O 1'bO: Normal, 

1'b1: Test mode 


Test mode for DPHY 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2524 


RK3588 TRM-Part2 


| Bit [Attr|ResetValue| C(@Deescription 
SKEW_DLYSEL 
Set the register as below. 
4.0Gbps <: Data Rate <: 6.5Gbps: 2'b00 
3.0Gbps <: Data Rate < 4.0Gbps: 2'b01 
2.0Gbps <: Data Rate < 3.0Gbps: 2'b10 
1.5Gbps <: Data Rate < 2.0Gbps: 2'b1i1 
2'bOO for the rest. 
RXDDRCLKHS_SEL 
Clock selection pin for Data patch clock 
0x0: CLK1 
Ox1: CLK2 


SKEW_CAL_EXT_FORCE 
Manual Skew Calibration control 
0x0: Disable 


Oxi: Enable 

HS_UNTERM_EN 

Termination control pin for DPHY HS-RX, 
1'bO: Term, 

1'b1: Un-Term 


RX_TERM_SW 

HS-RX Termination Impedance Control 
3b'000: 102 Ohm 

3b'001: 99.1 Ohm 

3b'010: 96.6 Ohm (default) 

3b'011: 94.1 Ohm 

3b'100: 113 Ohm 

3b'101: 110 Ohm 

3b'110: 107 Ohm 

3b'111: 104 Ohm 


DCPHY MO DPHY SD3 ANA CON3 

Address: Operational Base + offset (OxOF14 
EN_RSTN_SEL 
internal resetn sel. 
0x0: Enabel_D2A 
Oxi: ResetN_D2A 
DPDN_SWAP 
DPDN swap, 
1'bO: Normal, 


HS_DELAY_CON 
Clk delay control for loopback test at Clock lane 


2'bi1: 80pS 
SEL_ESCPOL 

LP ESCCLK Polarity sel 
1'bO: Normal, 

1'b1: Swap 
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| Bit |Attr[ResetValue| —— ———C—C—“‘;‘—*C‘~CiS scription 
ULPS_HYS_SW_DPHY 
ULPS Hysterisis Level Control 
: 126mV 
: 135mV 
: 143mV 
: 150mV 
: 64.6MV 
: 82.2mV 
: 104mV 
: 117mV 
CNT_REJECT_PULSE 
LP Pulse Reject Time Control 
1b'0: Default 
1b'1: Smaller Reject Time 
LP_EN_PRECHARGE_SEL 
LPRX Pre-charge Enable/Disable Control, 
1'bO: Enable, 
1'b1: Disable 


LP_HYS_SW 


LP-RX Hysteresis Level Control 

2'b00: 45mV 

2'b01: 65mV 

2'b10: 85mV 

2'bi1: 100mV 

PULSE_REJ_ENB 

Pulse Rejecter Enable/Disable Control, 
1'bO: Enable, 

1'b1: Disable 


CULPS_HYS 

ulps vref sel, 

1'bO: Self bias, 

1'b1: From r-ladder 
LPRX_BIAS_CTRL 

rx normal LP bias sel, 


DCPHY MO DPHY SD3 ANA CON4 
Address: Operational Base + offset (0xOF18) 


Forcing HS-RX Mode Enable/Disable Control 
0x0: Disable 


ATB_SEL_DMY 

ATB Enable, 

1'bO: Switch off, 

1'b1: Switch on(AVSS, AVSS, AVDDL, AVSS) 
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DCPHY MO DPHY SD3 ANA CON5 

Address: Operational Base + offset (OxOF1C) 

bitte Reset Value /_____________Beseription 
[31:13|RO [0x00000_—sireserved 


DESER_DELAY_ENABLE 
RW {0x0 1'bO : Deserializer enable delay off 
1'b1 : Deserializer enable delay on 


NON_MIPI_ENABLE 
RW {0x0 1'bO : Non mipi feature disable 
1'bi : Non mipi feature enable 


10:0 |RO |0x000 reserved 


DCPHY MO DPHY SD3 TIME CONO 

Address: Operational Base + offset (O0xOF30) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:9 [RO |[0xo00000_—i[reserved 


SETTLE_CLK_SEL 
Settle Counter Clock Select Register. 
Settle Clock is used for counting TCLK-SETTLE. 
0x0 1'bO: Divide-by-16 Clock from Serial Clock. Use this when data 

rate is 1500Mbps or above. 
1'b1: Divide-by-2 Clock from Serial Clock. Use this when data 
rate is under 1500Mbps. 
T_HS_SETTLE 
TSETTLE Timing Counter Register. 
This count value is used in High-Speed Transmit operation. For 

7:0 |RW {0x00 getting detailed information of this timing specification, please 
refer to "Specification for D-PHYSM" of mipi alliance. And please 
refer to "Supplement Guide" for setting this register according to 
data rate. 


DCPHY MO DPHY SD3 TIME CONi 

Address: Operational Base + offset (0x0F34) 

| Bit [Attr|ResetValue| CSC‘ ecription = 
[31:8 [RO _|Oxo00000__—ifreserved 


T_ERR_SOT_SYNC 
SoT Sync Error Detect Timing Control Register. 
7:0 I|rRw loxoo This count value is used in High-Speed Transmit operation. There 
: is a watchdog timer in Receive logic for detecting SoT Sync Error. 
If the Sync Pattern is not detected until the watchdog timer is 
expired, then the PPI signal "ERRSOTSYNC" goes to HIGH. 


DCPHY_ MO DPHY SD3_DATA CONO 
Address: Operational Base + offset (OxOF38 

| Bit |Attr|ResetValue|  —_— s——“‘“CW:éCéi scription =—— (Cid 
[31:2 [RO_|0x00000000 |reserved i —(isss—~—“‘“‘“(CSC*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C~C~C~C~C~C~sSCS 


DATA_INV 

Rw lox0 Data Inversion Control Register. 
When this register is set to HIGH, the data input of DP/DN will be 
inverted. 


DATA_SWAP 

rw loxo Data Swap Control Register. 
When this register is set to HIGH, 16-bit data output will be 
swapped. 
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DCPHY MO DPHY SD3_ DESKEW CONO 
Address: Operational Base + offset (OxOF40 
| Bit |Attr|ResetValue| “ss —“‘;‘“CW*éCéi eScription=— (sd 
[31:5 [RO [0x0000000_|reserved ——“‘“‘“‘(“‘“‘“‘(:S*SSSC™~C~C—C—C—~sS 


4 RW {0x0 SKEW_CAL_DES_SEL 
Skew Calibration Clock Division Ratio Control Register. 


3:1 |RO [oxo ss freserved 
SKEW_CAL_EN 
jo aw foo Skew Calibration Enable Register. 


DCPHY MO DPHY SD3 DESKEW CON1 
Address: Operational Base + offset (OxOF44 


SKEW_CAL_FINAL_COMP_TIME 

Skew Calibration Final Compare Time Control Register. 
SKEW_CAL_COMP_TOL 

Skew Calibration Compare Tolerance Control Register. 
SKEW_CAL_COMP_WAIT_TIME 

Skew Calibration Compare Wait Time Control Register. 


3:0 rw joxo Ke CAL_COMP_RUN_TIME 
, Skew Calibration Compare Run Time Control Register. 


DCPHY MO DPHY SD3 DESKEW CON2 
Address: Operational Base + offset (OxOF48) 


| Bit |Attr/ResetValue| Ci eescription 
31:13|RO_|0x00000 


‘ SKEW_CAL_DATA_COARSE_SET 
Sais Skew Calibration Manual Data Coarse Delay Control Register. 


eo IROOxO. = reserved: rs 
; SKEW_CAL_CLK_COARSE_SET 
Skew Calibration Manual Data Fine Delay Control Register. 


DCPHY_ MO DPHY SD3 DESKEW_CONS3 
Address: Operational Base + offset (OxOF4C) 


[ResetValue| Ciescription 
0x0000 


rv oo Sto Oa oe cco 
Skew Calibration Manual Data Fine Falling Delay Control Register. 

Skew Calibration Manual Data Fine Rising Delay Control Register. 

Skew Calibration Manual Clock Fine Falling Delay Control Register. 

Skew Calibration Manual Clock Fine Rising Delay Control Register. 


DCPHY MO DPHY SD3 DESKEW CON4 
Address: Operational Base + offset (OxOF50) 
| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:12[RO_|[0x00000_—s reserved 


; Skew Calibration Maximum Fine Delay Step Control Register. 


72 RO |Ox0:_ ___ Reseed. se SS 


SKEW_CAL_COARSE_MAX_SET 
, Skew Calibration Maximum Coarse Delay Step Control Register. 
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22.5 Interface Description 
Table 22-2 MIPI Combo PHYO Interface Description 


Module Pin Dir Pad Name IOMUX 

Setting 
MS_VDDOP85 I/O | MIPI_D/C_PHYO_VDD N/A 
MS_VDD18 I/O | MIPI_D/C_PHYO_VDD_1V8 N/A 
M_VDD12 I/O | MIPI_D/C_PHYO_VDD_1V2 N/A 
M_VREG_OP4V I/O | MIPI_D/C_PHYO_VREG N/A 
M_DNCLK_B1 I/O | MIPI_DPHYO_TX_CLKN/MIPI_CPHYO_TX_TRIO1_B | N/A 
M_DNDATAO_AO I/O | MIPI_DPHYO_TX_DON/MIPI_CPHYO_TX_TRIOO_A | N/A 
M_DNDATA1_CO I/O | MIPI_DPHYO_TX_D1iN/MIPI_CPHYO_TX_TRIOO_C | N/A 
M_DNDATA2_A2 I/O | MIPI_DPHYO_TX_D2N/MIPI_CPHYO_TX_TRIO2_A | N/A 
M_DNDATA3_C2 I/O | MIPI_DPHYO_TX_D3N/MIPI_CPHYO_TX_TRIO2_C | N/A 
M_DPCLK_C1 I/O | MIPI_DPHYO_TX_CLKP/MIPI_CPHYO_TX_TRIO1_C | N/A 
M_DPDATAO_BO I/O | MIPI_DPHYO_TX_DOP/MIPI_CPHYO_TX_TRIOO_B N/A 
M_DPDATA1_A1 I/O | MIPI_DPHYO_TX_D1P/MIPI_CPHYO_TX_TRIO1_A N/A 
M_DPDATA2_B2 I/O | MIPI_DPHYO_TX_D2P/MIPI_CPHYO_TX_TRIO2_B N/A 
M_DPDATA3 I/O | MIPI_DPHYO_TX_D3P/NO_USE N/A 
S_DNCLK_B1 I/O | MIPI_DPHYO_RX_CLKN/MIPI_CPHYO_RX_TRIO1_ | N/A 

B 
S_DNDATAO_AO I/O | MIPI_DPHYO_RX_DON/MIPI_CPHYO_RX_TRIOO_A | N/A 
S_DNDATA1_CO I/O | MIPI_DPHYO_RX_D1N/MIPI_CPHYO_RX_TRIOO_C | N/A 
S_DNDATA2_A2 I/O | MIPI_DPHYO_RX_D2N/MIPI_CPHYO_RX_TRIO2_A | N/A 
S_DNDATA3_C2 I/O | MIPI_DPHYO_RX_D3N/MIPI_CPHYO_RX_TRIO2_C | N/A 
S_DPCLK_Ci I/O | MIPI_DPHYO_RX_CLKP/MIPI_CPHYO_RX_TRIO1_C | N/A 
S_DPDATAO_BO I/O | MIPI_DPHYO_RX_DOP/MIPI_CPHYO_RX_TRIOO_B | N/A 
S_DPDATA1_Al I/O | MIPI_DPHYO_RX_D1P/MIPI_CPHYO_RX_TRIO1_ A | N/A 
S_DPDATA2_B2 I/O | MIPI_DPHYO_RX_D2P/MIPI_CPHYO_RX_TRIO2_B | N/A 
S_DPDATA3 I/O | MIPI_DPHYO_RX_D3P/NO_USE N/A 
Notes: I=input, O=output, I/O=input/output, bidirectional 
Table 22-3 MIPI Combo PHY1 Interface Description 

Module Pin Dir Pad Name IOMUX 

Setting 
MS_VDDOP85 I/O | MIPI_D/C_PHY1_VDD N/A 
MS_VDD18 I/O | MIPI_D/C_PHY1_VDD_1V8 N/A 
M_VDD1i2 I/O | MIPI_D/C_PHY1_VDD_1V2 N/A 
M_VREG_OP4V I/O | MIPI_D/C_PHY1_VREG N/A 
M_DNCLK_B1 I/O | MIPI_DPHY1_TX_CLKN/MIPI_CPHY1_TX_TRIO1_B | N/A 
M_DNDATAO_AO I/O | MIPI_DPHY1_TX_DON/MIPI_CPHY1_TX_TRIOO_A | N/A 
M_DNDATA1_CO I/O | MIPI_DPHY1_TX_D1N/MIPI_CPHY1_TX_TRIOO_C | N/A 
M_DNDATA2_A2 I/O | MIPI_DPHY1_TX_D2N/MIPI_CPHY1_TX_TRIO2_A | N/A 
M_DNDATA3_C2 I/O | MIPI_DPHY1_TX_D3N/MIPI_CPHY1_TX_TRIO2_C | N/A 
M_DPCLK_C1 I/O | MIPI_DPHY1_TX_CLKP/MIPI_CPHY1_TX_TRIO1_C | N/A 
M_DPDATAO_BO I/O | MIPI_DPHY1_TX_DOP/MIPI_CPHY1_TX_TRIOO_B N/A 
M_DPDATA1_Al1 I/O | MIPI_DPHY1_TX_D1iP/MIPI_CPHY1_TX_TRIO1_A N/A 
M_DPDATA2_B2 I/O | MIPI_DPHY1_TX_D2P/MIPI_CPHY1_TX_TRIO2_B N/A 
M_DPDATA3 I/O | MIPI_DPHY1_TX_D3P/NO_USE N/A 
S_DNCLK_B1 I/O | MIPI_DPHY1_RX_CLKN/MIPI_CPHY1_RX_TRIO1_ | N/A 

B 
S_DNDATAO_AO I/O | MIPI_DPHY1_RX_DON/MIPI_CPHY1_RX_TRIOO_A | N/A 
S_DNDATA1_CO I/O | MIPI_DPHY1_RX_D1N/MIPI_CPHY1_RX_TRIOO_C | N/A 
S_DNDATA2_A2 I/O | MIPI_DPHY1_RX_D2N/MIPI_CPHY1_RX_TRIO2_A | N/A 
S_DNDATA3_C2 I/O | MIPI_DPHY1_RX_D3N/MIPI_CPHY1_RX_TRIO2_C | N/A 
S_DPCLK_Ci I/O | MIPI_DPHY1_RX_CLKP/MIPI_CPHY1_RX_TRIO1_C | N/A 
Copyright 2022 © Rockchip Electronics Co., Ltd. 2529 


RK3588 TRM-Part2 


Module Pin Dir Pad Name IOMUX 
Setting 
S_DPDATAO_BO I/O | MIPI_DPHY1_RX_DOP/MIPI_CPHY1_RX_TRIOO_B | N/A 
S_DPDATA1_Al I/O _ | MIPI_DPHY1_RX_D1P/MIPI_CPHY1_RX_TRIO1_ A |N/A 
S_DPDATA2_B2 I/O _ | MIPI_DPHY1_RX_D2P/MIPI_CPHY1_RX_TRIO2_B | N/A 
S_DPDATA3 I/O _ | MIPIDPHY1_RX_D3P/NO_USE N/A 


Notes: I=input, O=output, I/O=input/output, bidirectional 


22.6 Application Notes 
22.6.1 System-level Interaction 


OSC Clock (24M) 
clk_divfree PLL ref Clock 
cL Ol TX PPI DSI2 Host 
DCPHY_GRF Control IF MIPI Combo PHY 
M_RESETN 
ore RX PPI CSI2 Host 
S_RESETN 


NoPo MOND 


Fig. 22-7 DCPHY System Level Interaction 
22.6.1.1 Clock 
@  pll_ref_clk: MIPI Combo PHY PLL reference clock could be configured to choose the 
source from external oscillator 24Mhz clock or system PLL clock. The default setting is 
oscillator 24Mhz clock for clock quality consideration. 
22.6.1.2 Reset 
@ M_RESETN: reset to PLL block, TX Clock lane block and data lane 0/1/2/3 block. 
@ S_RESETN: reset to RX Clock lane block and data lane 0/1/2/3 block. 
M_RESETN and S_RESETN are programmed in PMU1CRU_SOFTRST_CONO4 register. 
22.6.1.3 AMBA APB 3 Interface 
MIPI D-PHY/C-PHY combo PHY has internal registers to control the PHY itself and to debug. 
These internal registers are accessible through the APB interface, and each register is a 
maximum of 16bits wide. The APB slave in the PHY is completely compatible with AMBA 3.0 
APB specification. 
Table 22-4 DCPHY APB Base Address 
IP Base Address 
MIPI_Combo_PHY_0O OxFEDAOO000 
MIPI_Combo_PHY_1 OxFEDBOO0O00 
22.6.1.4 System Control Signals 


MIPI Combo PHY mode and some debug status are interacted with their corresponding GRF. 
Table 22-5 DCPHY GRF Base Address 


IP Base Address 
MIPI_Combo_PHY_GRFO OxFD5E8000 
MIPI_Combo_PHY_GRF1 OxFD5ECO00 


M/S_CPHY_MODE: D-PHY / C-PHY mode select signal of bias / DTB / PLL / TX / RX block. 
22.6.2 PLL Programmability 

PLL in MIPI Combo PHY is a 1.8V/0.75V dual supply-voltage phase locked loop (PLL) with a 
wide-output-frequency-range for frequency synthesis. It consists of a phase frequency 
detector (PFD), a charge pump, a voltage-controlled oscillator (VCO), a 6-bit predivider, a 
10-bit main-divider, a 3-bit scaler, a delta-sigma modulator (DSM) and an automatic 
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frequency control (AFC). 
The output frequency (Fout) is related to the input frequency (Fin) using the following 
equation. 
K 
65536 
P 
K 
65536 
(Px 2°) 
where p, m, s, and k are the division values in decimal numbers for pre-divider, main- 
divider, scaler, and DSM, respectively. 
Frequency of VCO’s output: 2600MHZ < Fvco < 6600MHz 
P[5:0], M[9:0] and S[2:0] are unsigned integers. K[15:0] is a two's complement integer. 
@ 6’b000001 < P[5:0] < 6’bii 1111 and 6MHz < FFREF(FFIN / p) < 30MHz 
@ 10’b00_0100_0000 < M[9:0] < 10’b11_1111_1111 
@ 3’b000 < S[2:0] < 3’b110 
@ 16'b1000_0000_0000_0000 < k[15:0] < 16’b0111_1111_ 1111 1111 
22.6.3 Start-up Sequence 
The below figure illustrates the initialization sequence. 
Power Turn-on Sequence : 0.85V > 1.8V > 1.2V 


Power (0.85V) /' . '\ 
Power (1.8V) fi AY 
Power (1.2V) | y ; Power Turn-off Sequence : 1.2V = 1.8V > 0.85V| \' : 


resister Seting ZK vam \ MUU 


PLL_EN / \ 
PLL_CNT_DONE ™~ \ 


ENABLE* 


((M + )x 2x Fin) 


Fvco = 


((M + )x 2x Fin) 


Fout = 


PHY_READY* 


M_DPCLK 
M_DPDATA0/1/2/3 
M_DNCLK 
M_DNDATA0/1/2/3 
M_RESETN 
S_RESETN 


M_TXWORDCLKHS* 


Fig. 22-8 DCPHY Start Up Sequence 

(1) Turn the powers on by the sequence according to the initialization sequence figure. After 
power sequence is done, drivers in PHY are stabilized and DP/DN pad outputs of each 
Lane become LP-0OO state. 

(2) Set the special function registers through APB interface including the registers of PLL. 
DO NOT set PLL_EN and ENABLE register in this time. 
@ PLL_EN: PLL_CONO[12] 
@ ENABLE: DPHY_MOC_GNR_CONO[0] / DPHY_MOD#_GNR_CONO[O] / 

COMBO_MOD#_GNR_CON[0] / DPHY_SOC_GNR_CONO[0] / 
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DPHY_SOD#_GNR_CONO[0] / COMBO_SOD#_GNR_CON[0] 

(3) Enable PLL by set PLL_EN register to HIGH. If Slave Lanes are only used, then PLL 
sequence can be skipped at the real set. 

(4) When PLL_EN is set to HIGH, PLL lock counter is started for getting stabilized clock. The 
lock counter is expired when the count value is reached to the value set as 
REG_PLL_LOCK_CNT (PLL_CON7[15:0]). And then, the interface signal PLL_CNT_DONE 
is asserted. 

(5) Through ENABLE registers, the Lanes are enabled (# = 0/1/2/3). 

@ ENABLE: DPHY_MOC_GNR_CONO[0] / DPHY_MOD#_GNR_CONO[O] / 
COMBO_M0OD#_GNR_CON[0] / DPHY_SOC_GNR_CONO[0] / 
DPHY_SOD#_GNR_CONO[0] / COMBO_SOD#_GNR_CON[0] 

(6) When ENABLE is set to HIGH, the circuits need 200us for initializing Low-Power regulator 
and stabilizing bias block. For this, there are PHY ready counter in each Lanes. The 
counter is expired when the count value is reached to the value set as T_PHY_READY 
(GNR_CON1[15:0]). And then, PHY_READY (GNR_CONO[1]) register is set to HIGH. 

@ T_PHY_READY : DPHY_MOC_GNR_CON1[15:0] / DPHY_MOD#_GNR_CON1[15:0] / 
COMBO_M0OD#_GNR_CON1[15:0] / DPHY_SOC_GNR_CON1[15:0] / 
DPHY_SOD#_GNR_CON1[15:0] / COMBO_SOD#_GNR_CON1[15:0] 

@ PHY_READY: DPHY_MOC_GNR_CONO[1] / DPHY_MOD#_GNR_CONO[1] / 
COMBO_MOD#_GNR_CONO[1] / DPHY_SOC_GNR_CONO[1] / 
DPHY_SOD#_GNR_CONO[1] / COMBO_SOD#_GNR_CONO[1] 

(7) After PHY_READY is set to HIGH, the pad outputs DP/DN are stabilized to LP-11 state. 

(8) After all of PHY_READY of each Lane, user can release reset of PHY "M_RESETN" or 
"S_ RESETN". 

(9) M_TXWORDCLKHS* are toggled after releasing the reset. 


22.6.4 Configuration examples 
22.6.4.1 Case 1 (TX operate at 4.5Gbps DPHY Mode, Ref_Clk = 24Mhz) 
Configuration Sequence: 
@ set PMU1CRU_SOFTRST_CONO4[3] = 1 to assert M_RESETN 
@ set BIAS block 
@ BIAS _CONO = 0x0010 
@ BIAS_CON1 = 0x0110 
@ BIAS_CON2 = 0x3223 
@ set TX PLL 
@ PLL_CONO = 0x0002 (P = 2, S = 0) 
PLL_CON1 = Ox7fff (K = 32767) 
PLL_CON2 = Ox00bb (M = 187) 
PLL_CON3 = 0x3f08 
PLL_CON4 = 0x0800 
PLL_CONS5 = 0x0500 
PLL_CON7 = OxF000 
@ PLL_CON8 = OxF000 
@ set TX clock lane 
1) set MC_GNR_CONO = Oxf000 
2) set MC_ANA_CONO = 0x7133 
3) set MC_ANA_CON1 = 0x0001 
4) set timing parameters through 
MC_TIME_CONO/MC_TIME_CON1/MC_TIME_CON2/MC_TIME_CON3 refer to the 
Supplement Guide Timing Table. 
5) set DPHY_MC_DESKEW_CONO = O0x9cbi to enable deskew calibration function. 
© set TX data lane (* = 0,1,2,3) 
1) set COMBO_MD*_GNR_CON1 = 0x2000 
2) set COMBO_MD*_ANA_CONO = 0x7133 
3) set COMBO_MD*_ANA_CONO = 0x0001 
4) set timing parameters through 
COMBO_MD*_TIME_CON0/COMBO_MD*_TIME_CON1/COMBO_MD*_TIME_CON2 
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/COMBO_MD*_TIME_CON3/COMBO_MD*_TIME_CON4 refer to the Supplement 
Guide Timing Table. 
© set PLL_EN = 1(PLL_CONO[0]) 
@ wait PLL is locked (read the PLL_STATO[0]) 
set 
DPHY_MC_GNR_CONO[0]/COMBO_MDO_GNR_CONO[0]/COMBO_MD1_GNR_CONO[0]/COMB 
O_MD2_GNR_CONO[0]/COMBO_MD3_GNR_CONO[0O] = Ox1 to enable lanes. 
Q) wait clock lane and data lanes’ PHY_READY (GNR_CONO[1]) register is set to HIGH 
set PMUi1CRU_SOFTRST_CONO4[3] = 0 to deassert M_RESETN 


22.6.4.2 Case 2 (TX operate at 2Gbps CPHY Mode, Ref_Clk = 24Mhz) 
Configuration Sequence: 
@ set MIPI_Combo_PHY_GRF_CONO = 0x9 (M_CPHY_MODE = 1) 
@) set PMULCRU_SOFTRST_CONO04[3] = 1 to assert M_RESETN 
@) set BIAS block 
@ BIAS_CONO = 0x0010 
@ BIAS _CON1 = 0x0110 
@ BIAS _CON2 = 0x3223 
@ BIAS _CON4.I_MUX_SEL = 0x2 
@ DPHY_MC_ANA_CON2.HS_VREG_AMP_ICON = 0x2 
@ set TX PLL 


@ PLL_CONO = 0x0003 (P = 3, S = 0) 
@ PLL_CON1 = Ox7fff (K = 32767) 

@ PLL_CON2 = Ox007C (M = 124) 

@ PLL_CON3 = 0x3f08 

@ PLL_CON4 = 0x0800 

@ PLL_CONS5 = 0x0500 

@ PLL_CON7 = OxF000 

@ PLL_CONS8 = OxF000 


© set TX data lane (* = 0,1,2) 
1) set COMBO_MD*_GNR_CON1 = 0x2000 
2) set timing parameters through 
COMBO_MD*_TIME_CON0O/COMBO_MD*_TIME_CON1/COMBO_MD*_TIME_CON2 
/COMBO_MD*_TIME_CON3/COMBO_MD*_TIME_CON4 refer to the Supplement 
Guide Timing Table. 

© set PLL_EN = 1 (PLL_CONO[0]) 

@ wait PLL is locked (read the PLL_STATO[0]) 

set 
COMBO_MD0O_GNR_CONO[0]/COMBO_MD1_GNR_CONO[0]/COMBO_MD2_GNR_CONO[O] = 
0x1 to enable lanes. 

@Q wait data lanes’ PHY_READY (GNR_CONO[1]) register is set to HIGH 

set PMU1CRU_SOFTRST_CONO4[3] = 0 to deassert M_RESETN 
22.6.4.3 Case 3 (RX operate at 2.5Gbps DPHY Mode) 

Configuration Sequence: 
@ set PMU1CRU_SOFTRST_CONO04[4] = 1 to assert S_RESETN 
@) set RX clock lane timing parameter 
set DPHY_SC_TIME_CONO = 0x301. 

(3) set RX data lane (* = 0,1,2,3) timing parameter (refer to the Supplement Guide 

Timing Table) 
set COMBO_SD*_TIME_CONO = Oxd. 
set COMBO_SD*_TIME_CON1 = Ox3. 

@ set 
DPHY_SC_GNR_CONO[0]/COMBO_SDO_GNR_CONO[0]/COMBO_SD1_GNR_CONO[0]/COMBO 
_SD2_GNR_CONO[0]/COMBO_SD3_GNR_CONO[0] = Oxi to enable lanes. 

© wait clock lane and data lanes’ PHY_READY (GNR_CONO[1]) register is set to HIGH 

© set PMU1LCRU_SOFTRST_CONO04[4] = 0 to deassert S_RESETN 
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22.6.4.4 Case 4 (RX operate at 2.5Gsps CPHY Mode) 
Configuration Sequence: 

@ set MIPI_Combo_PHY_GRF_CONO = 0x9 (CPHY_MODE = 1) 

@) set PMU1CRU_SOFTRST_CONO4[4] = 1 to assert S_RESETN 

(@) set RX data lane (* = 0,1,2) timing parameter (refer to the Supplement Guide 
Timing Table) 

set COMBO_SD*_TIME_CONO = Oxi. 
set COMBO_SD*_TIME_CON1 = 0x32. 

@ set 
COMBO_SDO_GNR_CONO[0]/COMBO_SD1_GNR_CONO[0]/COMBO_SD2_GNR_CONO[0] = 
Ox1 to enable lanes. 

© wait data lanes’ PHY_READY (GNR_CONO[1]) register is set to HIGH 

© set PMU1LCRU_SOFTRST_CONO04[4] = 0 to deassert S_RESETN 
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Chapter 23 EDP TX Controller 


23.1 Overview 

This eDP TX is compliant with DisplayPort standard 1.2a and standard eDP 1.3. DisplayPort 
is an industry standard to accommodate the growing broad adoption of digital display 
technology within the PC and consumer electronics (CE) industries. It consolidates the 
internal and external connection methods to reduce device complexity and cost, supports 
necessary features for key cross industry applications, and provides performance scalability 
to enable the next generation of displays featuring higher color depths, refresh rates, and 
display resolutions. 

EDP TX Controller supports the following features: 

@ Compliant with DisplayPort™ Specification, Version 1.2 

Compliant with eDP™ Specification, Version 1.3 

Main link containing 4 physical lanes of 5.4/2.7/1.62 Gbps/lane 

Bi-directional auxiliary link with up to 1Mbps speed 

Support RGB, YCbCr 4:4:4, YCbCr 4:2:2 and 8/10 bit per component video format 
Support HDCP v1.3, integrated HDCP encryption engine for transmitting protected audio 
and video content 

Support PSR 

Support I2S audio interface, the maximum number of channels is 8 

Support S/PDIF audio interface 

24 MHz crystal clock 

PRBS or programmable transmitter pattern for main link quality test 

Hot plug and unplug detection and link status monitor 

Supports reading of the display EDID 


23.2 Block Diagram 


EDP TX Controller comprises with: 
@ Video Data Capture 


@ Audio Data Capture 
@ DP Transmitter 

@ APB Slave Interface 
@ DPTX PHY 


VIDEO 


Main Link 


AUDIO 


HDCP 


———_—_ 
Memory 


< APB » 
Fig. 23-1 EDP TX Controller Block Diagram 
23.3 Function Description 
23.3.1 Video Data Capture 


The video data comes from VOP. The eDP TX receives signals and stores the video signals 
into the buffer. Afterward, the DP transmitter reads data from the buffer. 
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|_STRM_CLK. ——————— | 


|_VSYNC_SLAVE _ 


|_HSYNC_SLAVE 


Video Data Capture & 
Video BIST 


|_DE_SLAVE | ad DP Transmitter 
|_D_R_SLAVE[9:0]) ——————_—_> 
|_D_G_SLAVE[9:0) —————W—______ 


|_D_B_SLAVE[9:0) —————____» 


Fig. 23-2 Block diagram of Video Interface 
23.3.2 Audio Data Capture 
The audio data comes from I2S or S/PDIF. For audio, there are two interface: S/PDIF slave 
and 12S slave. In S/PDIF slave mode, the audio stream is sent from the S/PDIF input. In 12S 
slave mode, the audio stream is sent from the I2S S/PDIF input. 


12S_SD[3:0] 
sal | 

12S_SCK 
128 a | 


12S_WS nd Audio Data Capture & 


| ed i 
Audio BIST DP Transmitter 


S/PDIF =| 


Fig. 23-3 Audio data interface block diagram 
23.3.3 DP Transmitter 
The DP_TX gets the video data from the Video FIFO module. Then the video data will be 
packed into TU (Transfer Unit). The Info Frame is passed directly through the APB interface. 
Some main link attributes data come from APB interface, but the information of input video 
timing of main link attribute come from Video Capture module. 
23.3.4 APB Slave Interface 
The APB slave interface is used at the configuration registers interface. Configure eDP TX 
and get its status. HDCP key memory is whiten by the APB slave interface, too. 
23.3.5 DPTX PHY 
The eDP TX PHY is combo transmit eDP and HDMI. In eDP mode, it can support 4 physical 
lanes of 5.4/2.7/1.62 Gbps/lane and bi-directional auxiliary link with up to 1Mbps speed. 


23.4 Register Description 


23.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
follows. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2536 


RK3588 TRM-Part2 


23.4.2 Registers Summary 
Reset 
Value 


x0028 


x003C 
x0044 


0x00000000 |Total Line Byte Configure Register 


0x00000000 Total Line High Byte Configure 

Register 

Active Line Low Byte Configure 
0x00000000 Active Line High Byte Configure 

Register 

Vertical Front Porch Configure 

EDPTX_V_SYNC WIDTH Vertical Sync Width Configure 
EDPTX_V_B PORCH CFG |0x0060 w_ |oxo0000000 meee Boren Cenngurs 
EDPTX TOTAL PIXEL CFG], qo¢, w_ Joxoo000000 ree Low Byte Configure 
EDPTX TOTAL PIXEL CFG). og¢6 jw. |oxoo000000 Total Pixel High Byte Configure 
_H Register 
EDPTX ACTIVE PIXEL CF |). gcc w_ |oxo0000000 Active Pixel Low Byte Configure 
GL Register 
EDPTX ACTIVE PIXEL CF 0x0070 w_ |ox00000000 Active Pixel High Byte Configure 
GH Register 
EDPTX_H_F_ PORCH CFG Horizon Front Porch Low Byte 
EDPTX H F PORCH CFG 0x0078 w_ |ox00000000 Horizon Front Porch High Byte 
_H Configure Register 


Horizon Sync Width Low Byte 
EDPTX _H SYNC CFG L_ |0x007C 0x00000000 Configure Register 

Horizon Sync Width High Byte 
EDPTX_H SYNC CFG H_ |0x0080 0x00000000 Configure Register 
EDPTX_H_B PORCH CFG Horizon Back Porch Low Byte 
Ee none [ox008 *09000000 I configure Register 


EDPTX _H B PORCH CFG 0x0088 Horizon Back Porch High Byte 


L 
H Configure Register 
EDPTX VIDEO STATUS 0x008C 


0 
0x00000000 
0 


x00000000 |Input Video Status Register 


EDPTX TOTAL LINE STA Total Line Status Low Byte 


L 0x0090 JW |0x00000000 | 24a, 
EDPTX TOTAL LINE STA |) oq94 w_ |oxo0000000 Total Line Status High Byte 
H Register 
EDPTX ACTIVE LINE STA Active Line Status Low Byte 
EDPTX ACTIVE LINE STA). 0g9¢ w_ |oxoo000000 Active Line Status High Byte 
_H Register 
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Reset eae 
a ee ee 
EDPTX_V_F PORCH STA |0x00A0 w_ |oxooo00001 ue Porch Status 
EDPTX_V_ SYNC STA Ox00A4 oxo0000000 |VErtical Sync Width Status 
=a Register 

DPTX V_B PORCH STA |0x00A8 0x00000000 a alee Porch Status 
EDPTX TOTAL PIXEL STA Total Pixel Status Low Byte 
EDPTX TOTAL PIXEL STA]. 4on, 9x00000000 | tal Pixel Status High Byte 
_H Register 
EDPTX ACTIVE PIXEL ST Active Pixel Status Low Byte 

H 
H 


E 
A 
A 
L 


Horizon Front Porch Status Low 
OxpponEeoe Byte Register 
0x00000000 Horizon Front Porch Status High 
Byte Register 
Horizon Sync Width Status Low 
0x00000000 Byte Register 
0x00000000 Horizon sync Width Status High 
Byte Register 
0x00000000 Horizon Back Porch Status Low 
Byte Register 
EDPTX_H_B_ PORCH STA Horizon Back Porch Status High 
EDPTX SPDIF AUDIO CT 


LE 
H 
‘if, ee ee 0x00D8 w_ |oxoo000000 SPDIF Audio Control Register 0 
FE 


DPTX DP AUDIO CTL_1|0x00DC |W _ [0x00000000 |DP Audio Control Register 1 


oe OxO0EO w_ |oxoo000000 SPDIF Audio Status Register 0 
aaa SEDIF_AUDIO ST Ox00E4 w_ |oxo0000000 Audio SPDIF Status Register 1 


EDPTX_SPDIF_ ERR THRD [Ox00E8 |W |0x00000001 |SPDIF Error Threshold Register 
EDPTX _SPDIF ERR CNT [0x00EC |W  |0x00000000 |SPDIF Error Counter Register 
EDPTX AUDIO BIST CTL [0xO0OFO |W  |0x00000000 |Audio BIST Control Register 


EDPTX AUD FREQ CNT Audio Input Clock Frequency 
ote w__|oxoooo0000 Counter Register 1 
EDPTX AUD FREQ CNT Audio Input Clock Frequency 
Papiareeandaemabiel Osc: w__|oxoo000000 Counter Register 2 


permcanoe [oie |W [ponoteooe eect sto Eee 
EDPTX AVI DB 0x01D0 W_ |0Ox00000000 |jaddress is Base + 0x01D0 ~ Base 
+ 0x0200, AVI_DB1 ~ AVI_DB13 
Audio InfoFrame Packet Data 
Byte, address is Base + 0x021C ~ 
EDPTX AUDIO DB OnO2tGr |e -rexgeonoone ae + 0x0240, AUDIO_DB1 ~ 
AUDIO_DB10 


InfoFrame Packet Data Byte, 
address is Base + 0x0254 ~ Base 

EDPTX_IF PKT DB 0x0254 W_ |0x00000000 + 0x02B4, IF_PKT_DB1 ~ 
IF_PKT_DB25 
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EDPTX H_B PORCH STA 0x00CC 


W 
EDPTX ACTIVE PIXEL ST|o,0988 |w |oxoo000000 [Active Pixel Status High Byte 
AH Register 
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Value P 


MPEG Source InfoFrame Packet 
MPEG _DB1 ~ MPEG_DB10 


VSC shadow data bytes 0 ~ 7, 
address is Base+ 0x031C ~ 
ee 0x031c |w  |ox00000000 |Base+ 0x0338, 
=z VSC_SHADOW_DBO ~ 
VSC_SHADOW_DB7 
VSC shadow parity bytes 0 ~ 1, 
address is Base+ 0x033C ~ 
EDPTX_VSC_ SHADOW _PB|0x033C W |0x00000000 |Base+ 0x0340, 
VSC_SHADOW_PBO ~ 
VSC_SHADOW_PB1 


EDPTX AUDIO 125 CH S lo, 9354 w_ |oxo0000000 Audio Channel Status Register 5 


TAS 


EDPTX_ LANE MAP 0x035C |W |0x00000055 [Lane Map Register 
EDPTX INT STATE 0x03co [Ww |0x00000000 


EDPTX COMMON _INT ST |) 0304 w_ |oxoo000000 commen Interrupt Status Register 
oS COMMON _INT ST 0x03C8 0x00000000 see Interrupt Status Register 
ae COMMON INT ST 0x03CC 0x00000000 eee Interrupt Status Register 
ca COMMON _INT ST 0x03D0 0x00000000 oe Interrupt Status Register 
EDPTX SPDIF BIPHASE I SPDIF Biphase Interrupt Status 


oe 
wf 


(000000000 interrupt Mask Register 
(000000000 [Interrupt Mask Register 


. 
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[EDPTX INT CTL 
IEDPTX SYS CTL 3 | 
EDPTX SYS CTL 4 


EDPTX DP HDCP CTL 0x0648 


ae 
10x00000000 [System Control Register 3 


w_ |oxoo000000 DisplayPort HDCP Control 
Register. 
EDPTX_SPDIF PHASE1 C This register control SPDIF 1 cycle 
EDPTX SPDIF PHASE1 C This register enables force of the 
Free eager Ceo w__|ox00000000 1 cycle phase counter value [8] 
wf 
W 


EDPTX SPDIF PHASE2 C This register control SPDIF 2 cycle 
This register control SPDIF 3 cycle 
OxCO000000 phase counter value [7:0] 
0x00000000 This register control SPDIF 3 cycle 
phase counter value [8] 
0x0000000A |Main link bandwidth setting 
EDPTX LANE COUNT SET|0x0684 


0x00000000 |Main link lane count 
EDPTX DP TRAINING PT 


NSET 0x0688 w_ |oxoo000000 DP Training Pattern Set Register 


EDPTX_ DP LNO LINK TR DP Lane 0 Link Training Control 
AINING CTL O0x068C w_ |oxo0000000 Register. 
EDPTX DP LN1 LINK TR DP Lane 1 Link Training Control 
AINING CTL Ox0e70 w_ |oxoo000000 Register. 


EDPTX SPDIF PHASE3 C |, 4.a9 
TL: O 
EDPTX SPDIF PHASE3 C |, neon we | 


EDPTX LINK _BW_SET 0x0680 


EDPTX_SPDIF PHASE2 C This register control SPDIF 2 cycle 


Ww 
EDPTX POLLING PERIOD [0x06CC |W  |0xO0000000E |POLLING PERIOD 


EDPTX DP LINK DEBUG |y,96e0 |w  |ox00000000 |DP Link Debug Control Register 


CTL 


EDPTX DP SINK COUNT |0x06E4 |W |0x00000000 [SINK_COUNT 
EDPTX_DP_IRD VECTOR [0x06E8 |W _ |0x00000000 |IRQ_ VECTOR 


ca tibageiiia Seana Ox06EC w_ |oxo0000000 DP_LINK _STATUSO 
ieee DP LINK STATUS |ox06F0 w_ oxo0000000 DP_LINK_STATUS1 
Be oe eG Ox06F4 w_ |oxoo000000 ALIGN. STATUS 


EDPTX M_VID_0 0x0700 |W |0x00000000 [M_VID[7:0] 
EDPTX_M VID 1 0x0704 |W [0x00000000 |M_VID[15:8] 
EDPTX M VID 2 0x0708 |W |0x00000000 |M_VID[23:16] 


EDPTX_ DP LN2 LINK TR DP Lane 2 Link Training Control 
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EDPTX N VID O 
[EDPTX M VID MON | 


EDPTX DP VIDEO FIFO DP Video Data FIFO Threshold 


EDPTX_DP_GNS CTRL 0x0734 |W [0x00000000 |DP GNS CONTROL REGISTER 


EDPTX DP AUDIO MARG |9,973¢ w_ |oxoo000000 DP Audio Margin Register 


IN 
M_AUD[7:0] 
[EDPTX MAUD 1 | 


0x00000000 |N_AUD[23:16] 


EDPTX DP _M CAL CTL |0x0760 w_ |oxo0000000 ee Calculation Control 


0x00000004 The threshold of M_VID 
generation filter 
EDPTX_M_AUD_ GEN FILT The threshold of M_AUD 
0 
0 


EDPTX AUX CH STA 0x0780 x00000000 ae Access Status 


EDPTX AUX ERR NUM  |0x0784 x00000000 ose Access Error Code 


EDPTX AUX CH DEFER DP AUX CH DEFER Control 


EDPTX AUX RX COMM |0x078C |W |[0x00000000 [AUX CH received command 


— BUFFER DATA CT |9,9799 w_ |oxoo000000 DP Buffer Data Count Register 


EDPTX AUX CH CTL_1  |0x0794 |w_ Joxo0000000 Fi AMS Sanne) COMM. Register 
EDPTX AUX ADDR 7010x0798 IW |0x00000000 |AUX_ADDR[7:0] 
EDPTX AUX ADDR 15 8 |0x079C |W |0x00000000 AUX ADDR 15:8] 


ae 0x07A0 w_ |oxoo000000 AUX_ADDR[19:16] 


EDPTX AUX CH CTL_2  |0x07A4 |W |0x00000000 [DP AUX CH Control Register 2 


AUX CH buffer data 0 ~ 15, 
EDPTX BUF DATA 0x07C0O WwW OxOOOOOOFF Jaddress is Base + 0x07CO ~ 
Base+0x07FC 


EDPTX_CRC_CON 0x0890 
EDPTX_CRC RESULT 0x0894 
EDPTX 12S CTRL oxoscs |W |0x00000000 |I2S_CTRL 
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Value P 


EDPTX 12S CH SWAP Ox09CC |W [0x0000000B |I2S channel swap 


EDPTX 12S _CH_CTRL1 
EDPTX_LINK POLICY 
Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

23.4.3 Detail Register Description 

EDPTX DP TX VERSION 

Address: Operational Base + offset (0x0010) 


| Bit |Attr/ResetValue| Ci eescription 
0x000000 


[31:8 [RO_| 

: dp_tx_version 
EDPTX_FUNC EN 1 
Address: ace Rasa Base + offset (0x0018) 


Attr/ Reset value /__________ Description 
vid_cap_func_en_n 
Video capture functions enable. 
1'b0O: Normal operation 
1'b1: Disable video capture 
vid_fifo_func_en_n 
Video FIFO functions enable. 
1'b0: Normal operation 
1'b1: Disable video FIFO 
aud_fifo_func_en_n 
Audio FIFO functions enable. 
1'bO: Normal operation. 
1'b1: Disable audio FIFO. 
aud_func_en_n 
Audio FIFO and capture module function enable. 
1'b0O: Normal operation 
1'b1: Disable audio FIFO and capture module 


If audio data (DMA or SPDIF) should be transmitted, 
AUD_FUNC_EN_N and AUD_FIFO_FUNC_EN_N should be set to 0 


hdcp_ funee en_n 

HDCP module functions enable. 

1'b0O: Normal operation 

1'b1: Disable HDCP logic 

By disabling and enabling HDCP, all of registers in HDCP are 
cleared, except for the HDCP key inside of SPSRAM. Therefore, as 
an easy way to prepare re-authentication, firmware can disable 
and enable again to clear all HDCP registers. 

sw_func_en_n 

Software defined function enable. 

1'b0O: Normal operation 

1'b1: Disable all the function modules 

The bit has the highest priority, if the bit is 1, other function 
enable bits does not work. 


EDPTX_FUNC EN 2 
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Address: Operational Base + offset (Ox001C 


| Bit |Attr|ResetValue| sss Ci escription 
31:8 [RO |0x000000 


ssc_func_en_n 
SSC module enable. 
1'b0O: Normal mode 
BRS Od 1'b1: Disable SSC module 
To apply updated SSC parameters into SSC operation, firmware 
must disable and enable this bit. 


6:3 |RO_|OxO reserved 


aux_func_en_n 

AUX channel module function enable. 
2 RNs (Oxe 1'b0O: Normal operation 

1'b1: Disable AUX channel module 


serdes_fifo_func_en_n 
Serdes FIFO function enable. 
1'b0O: Normal mode 
Be RW Ox 1'b1: Disable Serdes FIFO 

To reset the serdes fifo, firmware must disable and enable this 
bit. 
Is_clk_domain_func_en_n 
Link symbol clock domain modules functions enable. 

Rw lox 1'bO: Normal mode — 
1'b1: Disable the modules in link symbol clock domain. 
To reset the modules in link symbol clock domain, firmware must 
disable and enable this bit. 


EDPTX VIDEO CTL 1 

Address: Operational Base + offset (0x0020) 

| Bit [Attr|ResetValue| Ci‘ ection 
[31:8 [RO [0x000000_—i|reserved 


video_en 
Video data input enable. 

7 RW |0x0O 1'bO: Disable video data input 
1'b1: Enable video data input 
It takes effect at next video frame. 
video_mute 
Video mute enable. In video mute mode, the solid color, specified 
in Base + 0x04A8 ~ Base + 0x04B0, is displayed. 

RW |0x0 1'bO: Disable 

1'b1: Enable 
Output video data is changed properly as soon as this bit is 
configured. 


5:0 |RO |oxoo reserved 


EDPTX VIDEO CTL 2 

Address: Operational Base + offset (0x0024 

| Bit |Attr[ResetValue|  ———<s—“‘S™~SC#éi scription — 
[31:8 [RO |0x000000__—ifreserved — — —“‘“(‘“‘“‘“(“(‘#‘“SNSC*C(‘’RNNWSS#CXY' 


in_d_range 

Dynamic range. This bit field is used to specify video data format 
7 RW /|0x0 in main stream attribute data. 

1'b1: CEA range (16 ~ 235) 

1'bO: VESA range (0 ~ 255) 
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| Bit |Attr|ResetValue| Ci@eescription 


in_bpc 
Video input bit per color/ component (bpc). This bit field is used 
to specify video data format in main stream attribute data. Note 
that 6 bpc mode is invalid in YCbCr 422 mode. 
6:4 |RW |Ox1 3'b011: 12 bits 
3'b010: 10 bits 
3'b001: 8 bits 
3'b000: 6 bits 
Other: Reserved 


3:2 |RO |OxO reserved 


in_color_f 
Colorimetric format of input video. This is used to specify video 
data format in main stream attribute data. 
1:0 |RW |Ox0 2'b1i1: Reserved 
2'b10: YCbCr444 
2'b01: YcbCr422 
2'b00: RGB 


EDPTX VIDEO CTL 3 
Address: Operational Base + offset (0x0028 

| Bit |Attr[ResetValue|  ——s<s——“‘;‘“C;C™SCCi scription 
[31:8 [RO |0x000000__—i[reserved eC —“‘“‘“(“‘(“(@;:C™:*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C‘CdC 


in_yc_coeffi 

YCbCr Coefficients of input video. This is used to specify video 
RW /|0x0 data format in main stream attribute data. 

1'b1: ITU709 

1'bO: ITU601 


6:5 |RO |Oxo reserved 


vid_chk_update_type 
Select video format stability check method in video capture block. 
1'b1: Check stability with the difference between adjacent 

4 RW /|0x0 frames. 
1'bO: Check stability with the difference of differences between 
adjacent frames. Compares difference of 1st and 2nd to 
difference of 3rd and 4th frame. 


3:30 [RO |oxO reserved 


EDPTX_ VIDEO CTL 4 

Address: Operational Base + offset (0x002C) 

| Bit [Attr|ResetValue| ————Cié‘ criti 
[31:4 [RO [0x0000000_|reserved Cd 


bist_en 

Video BIST enable. 
SRW OX 1'b1: Enable video BIST 

1'b0O: Normal operation mode 


bist_width 

Control display BIST color bar width. 
eR ORE 1'b1: Each bar is 64 pixel width. 

1'bO: Each bar is 32 pixel width. 


bist_type 
Display BIST type. 
: 2'b00O: Color bar 
120 «RW 0x0 2'b01: White, gray and black bar 
2'b10: Mobile white bar 
2'b11: Reserved 
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EDPTX VIDEO CTL 8 

Address: Operational Base + offset (0x003C) 

| Bit [Attr|ResetValue|  —————C‘Cicription 
[31:8 [RO _|Oxo00000__—ifreserved 


vid_hres_th 
7:4 IRw lox2 Video Frame Horizontal Resolution variation threshold for video 
, capture block. This bit field is used by CAPTURE block to 
determine whether STRM_VALID should be asserted. 


vid_vres_th 
3:0 |RW loxo Video Frame Vertical Resolution variation threshold for video 
i capture block. This bit field is used by CAPTURE block to 
determine whether STRM_VALID should be asserted. 


EDPTX_ VIDEO CTL 10 
Address: Operational Base + offset (0x0044) 

| Bit [Attr|ResetValue| ————Cé‘ieScriptiom 
[31:5 [RO [0x0000000_|reserved Sd 


f_sel 

Video format select. 

1'b1: Video format information from register 

1'bO: Video format information from video_capture module 

According to the configuration of this bit field, the values of video 
RW /|0x0 format status registers in Base + OxO08C~ Ox00D0 are 

determined, which are transferred as main stream attribute 

packet. 

Note that if BIST_EN is set to 1, F_SEL must be cleared to 0 

although video format information comes from registers set by 

user. 


3 |RO_|OxO_ reserved 


slave_i_scan_cfg 
Interlace scan mode configuration. 
1'bO: Progressive 
1'b1: Interlace 
2 eee When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


slave_vsync_p_cfg 
Slave mode VSYNC polarity configuration. 
1'b1: Low is active. 
1'bO: High is active. 

1 Re When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 
slave_hsync_p_cfg 
Slave mode HSYNC polarity configuration. 
1'b1: Low is active. 

Rw lox0 1'bO: High is active. 

When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX TOTAL LINE CFG L 
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Address: Operational Base + offset (0x0048 


| Bit |Attr|ResetValue|  =—-s_—/——C—C‘iecription = 
31:8 [RO |0x000000 


total_line_cfg_| 
TOTAL_LINE_CFG is used to specify the number of lines in each 
frame. This register is TOTAL_LINE_CFG [7:0]. 

7:0 |RW {0x00 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX TOTAL LINE CFG H 
Address: Operational Base + offset (Ox004C) 


| Bit [Attr|ResetValue|  —————C‘iecritiom 
[31:4 [RO _|Oxo000000 [reserved sd 
total_line_cfg_h 
TOTAL_LINE_CFG is used to specify the number of lines in each 
frame. This register is TOTAL_LINE_CFG [11:8]. 
When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When Video BIST_EN is enabled, this bit must be configured right 
to generate right video format. 


EDPTX_ACTIVE LINE CFG L 

Address: Operational Base + offset (0x0050) 

| Bit [Attr|ResetValue|  ————Cié‘e@Scritiom 
31:8 [RO [0x000000_—i|reserved 


active_line_cfg_| 
ACTIVE_LINE_CFG is used to specify the number of active lines in 
each frame. This register is ACTIVE_LINE_CFG [7:0]. 

7:0 |RW {0x00 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX_ ACTIVE LINE CFG H 
Address: Operational Base + offset (0x0054) 
Bit _|Attr| Reset Value| __________Deseription _ 


active_line_cfg_h 
ACTIVE_LINE_CFG is used to specify the number of active lines in 
each frame. This register is ACTIVE_LINE_CFG [11:8]. 

0x0 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX_V_F_ PORCH CFG 
Address: Operational Base + offset (0x0058) 


| Bit |Attr/Reset Value| Ci eescription = 
31:8 |RO |0x000000 
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| Bit |Attr|ResetValue| SS Ci@eescription 


v_f_porch_cfg 
This is used to specify the number of lines in vertical front porch 
part. 

7:0 |RW {0x00 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX_V_SYNC WIDTH CFG 

Address: Operational Base + offset (Ox005C 

| Bit |Attr[ResetValue| <a ss —“i;i‘“;C™™ Ci escription 
[31:8 [RO |Ox000000__—ifreserved — —iti—‘“‘“C;SOSCOCOOOCSC‘(‘#:SCOdC 


v_sync_width_cfg 
This is used to specify the number of lines in VSYNC period. 

7:0 rw |ox00 ey is 1, this value is sent in main stream attribute 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX_V_B_PORCH CFG 

Address: Operational Base + offset (Ox0060 

| Bit |Attr[ResetValue| ss —“‘“‘; Ci escription 
[31:8 [RO |Ox000000__—ifreserved — ——“‘“‘“(“(“(#;“;(WCOCOC™CY 


v_b_porch_cfg 
This is used to specify the number of lines in frame back porch 
part. 

7:0 |RW {0x00 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX TOTAL PIXEL CFG L 

Address: Operational Base + offset (0x0064 

| Bit |Attr[ResetValue| ss ——“(;‘“;C™ Ci escription 
[31:8 [RO |Ox000000__—i[reserved — —“‘“‘“‘“(‘(‘((#S*S*S*™*™*™C‘*dC 


total_pixel_cfg_| 
TOTAL_PIXEL_CFG is used to specify the number of pixels in each 
line. This register is TOTAL_PIXEL_CFG[7:0]. 

7:0 |RW {0x00 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX_ TOTAL PIXEL CFG H 
Address: Operational Base + offset (0x0068 

| Bit |Attr[ResetValue| = “<s——“(i;‘“;C Ci escription 
[31:6 [RO |0x0000000_ reserved  — —“(‘“‘“(“‘(‘(;*™S™C~C~C~™CC*dz 


total_pixel_cfg_h 
TOTAL_PIXEL_CFG is used to specify the number of pixels in each 
line. This register is TOTAL_PIXEL_CFG [13:8]. 

RW /|0x00 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 
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EDPTX ACTIVE PIXEL CFG L 
Address: Operational Base + offset (OxO006C 


| Bit |Attr|/Reset Value| Ci eescription = 
31:8 |RO_|0x000000 


active_pixel_cfg_| 
ACTIVE_PIXEL_CFG is used to specify the number of active pixels 
in each line. This register is ACTIVE_PIXEL_CFG [7:0]. 

7:0 |RW {0x00 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX_ACTIVE PIXEL CFG H 
Address: Operational Base + offset (0x0070) 

| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
[31:6 |RO [0x0000000_|reserved Sd 


active_pixel_cfg_h 
ACTIVE_PIXEL_CFG is used to specify the number of active pixels 
in each line. This register is ACTIVE_PIXEL_CFG [13:8]. 

RW |0x00 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX_H_F_ PORCH CFG L 

Address: Operational Base + offset (0x0074) 

| Bit [Attr|ResetValue| CC‘ e@Scriptiom 
31:8 [RO [0x000000_—i|reserved 


h_f_porch_cfg_| 

H_F_PORCH_CFG is used to specify the number of pixels in frame 

horizon front porch part. This register is H_F_PORCH_CFG[7:0] 
7:0 |RW {0x00 When F_SEL is 1, this value is sent in main stream attribute 

packet. 

When BIST_EN is 1, this bit field is used to specify the BIST video 

stream format. 


EDPTX_H F_ PORCH CFG H 
Address: Operational Base + offset (0x0078 
Bit _|attr| Reset Value|_________Deseription 


stream format. 


h_f_porch_cfg_h 

H_F_PORCH_CFG is used to specify the number of pixels in frame 

horizon front porch part. This register is H_F_PORCH_CFG [11:8] 
0x0 When F_SEL is 1, this value is sent in main stream attribute 

packet. 

When BIST_EN is 1, this bit field is used to specify the BIST video 


EDPTX_H SYNC CFG L 

Address: Operational Base + offset (Ox007C 

| Bit |Attr[ResetValue| “ss —“‘S Ci escription — 
[31:8 [RO |0x000000__—ifreserved  — ——“‘“‘“‘“(“(“(‘(;C**™COC*™*C™C*C*C*C*C*C‘C*dC 
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| Bit |Attr|ResetValue| Ci@eescription 


h_sync_cfg_| 
H_SYNC_CFG is used to specify the number of pixels in HSYNC 
period. This register is HISYNC_CFG [7:0]. 

7:0 |RW {0x00 When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX _H SYNC CFG H 

Address: Operational Base + offset (Ox0080 

| Bit |Attr[ResetValue| =< ——“‘;S~SCéi scription — 
[31:1 [RO |0x00000000 [reserved —“(‘“‘“(“‘(‘(S;W™CCC~CCOY 


h_sync_cfg_h 
H_SYNC_CFG is used to specify the number of pixels in HSYNC 
period. This register is HISYNC_CFG [11:8]. 

RW |0x0O When F_SEL is 1, this value is sent in main stream attribute 
packet. 
When BIST_EN is 1, this bit field is used to specify the BIST video 
stream format. 


EDPTX H B PORCH CFG L 

Address: Operational Base + offset (0x0084 

| Bit |Attr[ResetValue| ss ——“(;is‘“C;C™C~Ci escrito 
[31:8 [RO |0x000000__—i[reserved  — ——“‘“‘“‘“(“(“(“(‘“S;O;*™OCOC™C™C‘idC 


h_b_porch_cfg_| 

H_B_PORCH_CFG is used to specify the number of pixel in frame 

horizon back porch part. This register is H_B_PORCH_CFG [7:0]. 
7:0 |RW {0x00 When F_SEL is 1, this value is sent in main stream attribute 

packet. 

When BIST_EN is 1, this bit field is used to specify the BIST video 

stream format. 


EDPTX H B PORCH CFG H 
Address: Operational Base + offset (0x0088) 

| Bit [Attr|ResetValue|  —— ——C‘i Scriptom 
[31:3 [RO_|0x00000000 [reserved sd 


h_b_porch_cfg_h 

H_B_PORCH_CFG is used to specify the number of pixel in frame 

horizon back porch part. This register is H_B_PORCH_CFG [11:8]. 
RW |0x0 When F_SEL is 1, this value is sent in main stream attribute 

packet. 

When BIST_EN is 1, this bit field is used to specify the BIST video 

stream format. 


EDPTX VIDEO STATUS 

Address: Operational Base + offset (Ox008C) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:4 [RO _|Oxo000000 [reserved 


field_s 
Interlace scan field status. 
1'b1: Second field. 

3 RW |0x0 1'bO: First field. 
This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 
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| Bit |Attr|ResetValue| Ci@eescription 


i_scan_s 
Auto-detect interlace or progressive scan status: 
1'b1: Interlace scan. 

2 RW |0x0 1'bO: Progressive scan. 
This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


vsync_p_s 
Auto-detect VSYNC polarity: 
1'b1: Low is active. 

1 RW |0x0O 1'bO: High is active. 
This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 
hsync_p_s 
Auto-detect HSYNC polarity: 
1'b1: Low is active. 

RW /|0x0 1'bO: High is active. 

This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


EDPTX TOTAL LINE STA L 
Address: Operational Base + offset (0x0090) 

| Bit [Attr|ResetValue|  ————Cé‘CeScriptiom ——— 
31:8 |RO [0x000000__—i|reserved Sd 


total_line_sta_| 

TOTAL_LINE [7:0] which is detected by video capture module. 
RW |0x00 This bit field is valid only when STRM_VALID is high. And 

STRM_VALID becomes high when two successive frames are 

determined as stable. 


EDPTX TOTAL LINE STA H 

Address: Operational Base + offset (0x0094) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:4 [RO _|Oxo000000 [reserved 


total_line_sta_h 

TOTAL_LINE [11:8] which is detected by video capture module. 
3:0 |RW |0x0 This bit field is valid only when STRM_VALID is high. And 

STRM_VALID becomes high when two successive frames are 

determined as stable. 


EDPTX ACTIVE LINE STA L 

Address: Operational Base + offset (0x0098) 

| Bit [Attr|ResetValue|  ————C‘i Scriptom = 
[31:8 [RO _|0x000000__—ifreserved sd 


active_line_sta_| 

ACTIVE_LINE [7:0] which is detected by video capture module. 
7:0 |RW |0x00 This bit field is valid only when STRM_VALID is high. And 

STRM_VALID becomes high when two successive frames are 

determined as stable. 


EDPTX_ ACTIVE LINE STA _H 
Address: Operational Base + offset (Ox009C) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:5 |RO_|0x0000000 


active_line_sta_h 

ACTIVE_LINE [11:8] which is detected by video capture module. 
4:0 |RW |0x00 This bit field is valid only when STRM_VALID is high. And 

STRM_VALID becomes high when two successive frames are 

determined as stable. 


EDPTX _V_F PORCH STA 
Address: Operational Base + offset (OxO0A0 

| Bit |Attr[ResetValue| = s———“‘S Ci escription — 
[31:8 [RO |0x000000__—i[reserved  — — —“‘“(‘“‘“(“(CS*S#S*SC*C*C*C*C*C™C™C~C*C 


v_f_porch_sta 
V_F_PORCH (vertical front porch) which is detected by video 
capture module. 

Re eon This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


EDPTX_V_SYNC STA 
Address: Operational Base + offset (OxO00A4 

| Bit |Attr[ResetValue|  ——s<s—“(;‘“;CSCéi scription 
[31:8 [RO |Ox000000__—ifreserved — —s—“‘“(‘“‘“(“(“(;S#C“(‘(‘(N;!C~dr 


v_sync_sta 
V_SYNC_WIDTH (vertical sync width) which is detected by video 
capture module. 

Rs 0x00 This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


EDPTX_V_B_ PORCH STA 

Address: Operational Base + offset (Ox00A8 

| Bit |Attr|ResetValue| —— “s—“‘SW:CéS ecription=— (“ssid 
[31:8 [RO [0x000000__ifreserved ——“(i‘“:*s*s*s*s*s*s*~S:S::—:—:::CCCidS 


v_b_porch_sta 
V_B_PORCH (vertical back porch) which is detected by video 
: capture module. 
Te 4 RW OKO This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


EDPTX TOTAL PIXEL STA L 

Address: Operational Base + offset (OxOOAC) 

Bit _|attr| Reset Value|______Deseription _ 
[RO_|0x000000 
RW 


total_pixel_sta_| 

TOTAL_PIXEL [7:0] which is detected by video capture module. 
0x00 This bit field is valid only when STRM_VALID is high. And 

STRM_VALID becomes high when two successive frames are 


determined as stable. 


EDPTX TOTAL PIXEL STA H 
Address: Operational Base + offset (OxOOBO) 


| Bit |Attr/ResetValue| Cieescription 
31:6 |RO_|0x0000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


total_pixel_sta_h 

TOTAL_PIXEL [13:8] which is detected by video capture module. 
5:0 |RW {0x00 This bit field is valid only when STRM_VALID is high. And 

STRM_VALID becomes high when two successive frames are 

determined as stable. 


EDPTX_ ACTIVE PIXEL STA _L 

Address: Operational Base + offset (Ox00B4) 

| Bit [Attr|ResetValue| CC‘ @Scriptiom 
31:8 [RO [0x000000_—i|reserved 


active_pixel_sta_| 

ACTIVE_PIXEL [7:0] which is detected by video capture module. 
7:0 |RW |0x00 This bit field is valid only when STRM_VALID is high. And 

STRM_VALID becomes high when two successive frames are 

determined as stable. 


EDPTX ACTIVE PIXEL STA H 

Address: Operational Base + offset (Ox00B8) 

| Bit [Attr|ResetValue|  ———C‘CiScription = 
[31:6 [RO _|Oxo000000 [reserved CCS 


active_pixel_sta_h 

ACTIVE_PIXEL [13:8] which is detected by video capture module. 
5:0 |RW {0x00 This bit field is valid only when STRM_VALID is high. And 

STRM_VALID becomes high when two successive frames are 

determined as stable. 


EDPTX H F PORCH STA L 

Address: Operational Base + offset (OxOOBC) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:8 [RO |0x000000__—ifreserved Sd 


h_f_porch_sta_| 
H_F_PORCH [7:0] (horizon front porch) which is detected by 
. video capture module. 
Poy RW 0x00 This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


EDPTX H F PORCH STA H 
Address: Operational Base + offset (Ox00CO 


| Bit _|Attr| Reset Value 


h_f_porch_sta_h 
H_F_PORCH [11:8] (horizon front porch) which is detected by 
. video capture module. 
e0y S/R Ox This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


EDPTX H SYNC STA L 
Address: Operational Base + offset (Ox00C4 


[Attr| Reset Value 


0x000000 
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| Bit |Attr|ResetValue| Ci@eescription 


h_sync_sta_| 
H_SYNC [7:0] (horizon sync width) which is detected by video 
. capture module. 
720) ROWE |OX08 This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


EDPTX_H SYNC STA H 

Address: Operational Base + offset (Ox00C8 

| Bit |Attr[ResetValue|  ——<s—“‘;‘“;C™SCC*Ci scription 
[31:4 [RO [0x0000000_ [reserved —“‘“‘“(“(‘(‘(;*™S™CC*C“(‘(‘#SC*isdCO 


h_sync_sta_h 
H_SYNC [11:8] (horizon sync width) which is detected by video 
. capture module. 
S20) RW 10e8 This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


EDPTX_H_B PORCH STA L 
Address: Operational Base + offset (Ox00CC) 

| Bit [Attr|ResetValue| Ci‘ @Scritiom 
31:8 [RO [0x000000_—ifreserved CS 


h_b_porch_sta_| 
H_B_PORCH [7:0] (horizon back porch) which is detected by 
video capture module. 

RW (0x00 This bit field is valid only when STRM_VALID is high. And 
STRM_VALID becomes high when two successive frames are 
determined as stable. 


EDPTX_H_B PORCH STA H 
Address: Operational Base + offset (OxO0DO) 

| Bit [Attr|ResetValue| —————C*‘Ci criti 
[31:4 [RO [0x0000000_|reserved Cd 


h_b_porch_sta_h 

H_B_PORCH [11:8] (horizon back porch) which is detected by 
Rw lox0 video capture module. 

This bit field is valid only when STRM_VALID is high. And 

STRM_VALID becomes high when two successive frames are 

determined as stable. 


EDPTX_ SPDIF AUDIO CTL O 
Address: Operational Base + offset (Ox00D8) 

| Bit [Attr|ResetValue| ———Ci‘C criti 
31:8 [RO [0x000000_—i|reserved 


aud_spdif_en 

Set SPDIF audio stream input enable. 
RYE |Oxe 1'b0: Disable 

1'b1: Enable 


3 ew foo fase see 


reuse_spd_en 
3 aw eee spd inforframe registers. 
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| Bit |Attr[ResetValue| —————Ct—“C;*—“C*C‘~Ci scription 
force_spdif_det 
Force SPDIF_STREAM_DET, which is SPDIF detect status, to 1. 
(Test purpose only) 
1'b1: Force SPDIF_STREAM_DET to 1. 
1'b0O: SPDIF_STREAM_DET is set by hardware detector. 
spdif_parity_ctrl 
Control the SPDIF parity generation scheme. In the IEC-60958, 
audio packet is 28-bit. But in the DP standard v1.1, the audio 
packet is 32-bit, 4 more control bits have been added. The 
control bit selects the parity scheme of original 28 bit defined in 
IEC-60958 or parity scheme of 32 bit defined in DP standard 
vi.1. 
1'b1: Parity of DP link audio sample 32 bit. 
1'bO: Parity of SPDIF audio sample 28 bit. 
spdif_clk_det_reset_bypass 
Bypass SPDIF clock detect auto reset: 
1'b1: Bypass SPDIF clock detect auto reset, SPDIF module will 
not be reset even SPDIF clock is not detected. 
1'bO: If SPDIF clock is not detected, SPDIF module is reset 
automatically. 


EDPTX DP AUDIO CTL 1 
Address: Operational Base + offset (OxOODC) 


aud_mute_en4 

Audio data auto mute control enable for audio FIFO under run 
interrupt. 

1'b1: Enable 

1'bO: Disable 

aud_mute_en3 

Audio data auto mute control enable for audio FIFO overrun 
interrupt. 

1'b1: Enable 

1'bO: Disable 

aud_mute_en2 

Audio data auto mute control enable for HDCP failed interrupt. 
1'b1: Enable 

1'bO: Disable 

aud_mute_enl 

Audio data auto mute control enable for SPDIF unstable interrupt. 
1'b1: Enable 

1'bO: Disable 

aud_mute_en0O 

Audio data auto mute control enable for Audio clock change 
interrupt. 

1'b1: Enable 

1'bO: Disable 


reserved 


EDPTX SPDIF AUDIO STA O 

Address: Operational Base + offset (OxOOEO 

| Bit |Attr[ResetValue| =< ——“‘;S™~C#é scription — 
[31:8 [RO |0xo00000__—ifreserved — —(C—~—“‘“(“(“(:#S“SC“(‘“##}’NCNN’N’N’CLT 
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| Bit |Attr|ResetValue| —Ci@escription 


spdif_clk_det 

SPDIF audio clock detected flag. 
io Rv) /0x0 1'b1: Clock detected 

1'bO: Clock not detected 


6:1 |RO_ |Ox0O reserved 


spdif_stream_det 

SPDIF audio stream detected flag. 
Bw Oe 1'b1: Input detected 

1'bO: No input detected 


EDPTX SPDIF AUDIO STA 1 
Address: Operational Base + offset (Ox00E4) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


spdif_fs_ freq 
Sampling clock frequency (corresponding to channel status bits 
[27:24]). 
4'b0000: 44.1 KHz 
4'b0010: 48 KHz 
4'b0011: 32 KHz 
Te: BANS OXE 4'b1000: 88.2 KHz 
4'b1010: 96 KHz 
4'b1110: 192 KHz 
Others: Reserved 
SPDIF_FS_FREQ can be read when SPDIF_STREAM_DET and 
VSYNC_DET are high. 


spdif_word_len 

Audio word length (corresponding to channel status bits [35:32]). 
4'b0010: 16 bits 

4'b0011: 20 bits 

4'b0100: 18 bits 

4'b0101: 22 bits 

4'b1000: 19 bits 

4'b1001: 23 bits 

4'b1010: 20 bits 

4'b1011: 24 bits 

4'b1100: 17 bits 

4'b1101: 21 bits 

SPDIF_WORD_LEN can be read when SPDIF_STREAM_DET and 
VSYNC_SET are high. 


EDPTX SPDIF ERR THRD 
Address: Operational Base + offset (OxOOE8 


[Attr/Reset Value] Ci@Description 
[RO_[0x000000 
RW 


7:0 


spdif_err_thrd 
SPDIF parity error threshold for the SPDIF_ERR interrupt. 

Ox01 When SPDIF stream data parity error occurs, the 
SPDIF_ERR_CNT will increase by 1. And when SPDIF_ERR_CNT 
equals to SPDIF_ERR_THRD, SPDIF_ERR interrupt happens. 

EDPTX _SPDIF ERR CNT 

Address: Operational Base + offset (OxOOEC 


|Attr|Reset Value] ——Cieescription 
31:8 |RO_|0x000000 
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| Bit |Attr| Reset Value, 


spdif_err_cnt 
7:0 |RW {0x00 SPDIF parity errors counter. 
Write any value to clear. 


EDPTX AUDIO BIST CTL 

Address: Operational Base + offset (OxOOFO) 

.,Bit_|Attr| Reset Value|_____________Descrlptlon __| 
[31:8 [RO _|0xo00000__—ifreserved 


sin_ampl 
Set the Sin wave amplitude for audio BIST data. 
4'bOO000: 255 
4'b0001: 510 
4'b0010: 1020 
4'b0011: 2040 
4'b0100: 4080 
4'b0101: 8160 
4'b0110: 16320 
BW 0x0 4'b0111: 32640 
4'b1000: 65280 
4'b1001: 130560 
4'b1010: 261120 
4'b1011: 522240 
4'b1100: 1044480 
4'b1101: 2088960 
4'b1110: 4177920 
4'b1111: 8355840 


3:1 |RO_|OxO reserved 


aud_bist_en 

Audio BIST enable. 
RS | Ox 1'b1: Enable 

1'bO: Disable 


EDPTX AUD FREQ CNT 
Address: Operational Base + a (OxO0F4) 
| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:8 [RO _|0xo00000__—ifreserved 


aud_freq_cnt_| 
7:0 |RW {0x00 


Audio input clock frequency counter register. For test purpose 
EDPTX_AUD FREQ CNT 2 


only. 
Address: Operational Base + offset (OxOOF8 
| Bit [Attr|ResetValue| Ci‘ eScriptiom 
[31:4 [RO [0x0000000_|reserved Cd 
aud_freq_cnt_h 
Audio input clock frequency counter register. For test purpose 
only. 


3:0 |RW |0x0 


EDPTX AVI DB 
Address: Operational Base + offset (0x01D0) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 |RO_|0x000000 


7:0 


RW |0x00 


avi_db 
AVI InfoFrame Packet Data Byte 1 ~ 13 
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EDPTX AUDIO DB 

Address: Operational Base + offset (0x021C 

| Bit |Attr[ResetValue| ss ——“—é‘Ci@Scriptiom 
[31:8 [RO_|0xo00000__ifreserved sd 


’ audio_db 
Audio InfoFrame Packet Data Byte 1 ~ 10 


EDPTX IF TYPE 
Address: Operational Base + offset (0x0244 


| Bit |Attr|/Reset Value| Ci eescription = 
31:8 [RO |0x000000 


if_type 

InfoFrame Packet Type Code. It can be set as (0x80 + InfoFrame 
7:0 |RW |0x00 Type Code) and send any type of infoframe defined in CEA-861C. 

Commonly, we set it as 0x83(0x80 + 0x03, 0x03 is the type code 

of SPD InfoFrame) and send SPD infoframe. 


EDPTX_IF PKT DB 

Address: Operational Base + offset (0x0254) 

| Bit [Attr/ResetValue| Ci escription 

31:8 |RO [0x000000_—i|reserved 
if_pkt_db 

7:0 |RW {0x00 InfoFrame Packet Data Byte 1 ~ 25. The registers define the data 
in the InfoFrame and the InfoFrame type is defined by IF_TYPE. 


EDPTX_ MPEG DB 

Address: Operational Base + offset (OxO02D0 

| Bit |Attr[ResetValue| = s<s—“(i‘“‘;CSC*éi scription 
[31:8 [RO |0x000000__—i[reserved — —“(i‘is‘“s*i‘“‘“‘“(;:*™OCSC*C*C*CidC 


: mpeg_db 
oe MPEG Source InfoFrame Packet Data Byte 1 ~ 10 


EDPTX REUSE SPD HB 

Address: Operational Base + offset (0x02F8) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:8 [RO _|0x000000__—ifreserved 


; reuse_spd_hb 
EDPTX REUSE SPD PB 
Address: Operational Base + offset (0x0308) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|0x000000 


; reuse_spd_pb 


EDPTX PSR _ FRAME UPDATA CTRL 
Address: Operational Base + offset (0x0318) 


| Bit |Attr|/Reset Value| Ci eescription 
31:2 |RO_|0x00000000 


psr_frame_up_type 

Select PSR Frame Update type. 
i Ree 1'b1: Burst single frame update 

1'bO: Single frame update 
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| Bit |Attr|ResetValue| Ci escription 


psr_frame_update 
jo |Rw foxo | Enable PSR Frame Update 


EDPTX VSC SHADOW DB 

Address: Operational Base + offset (0x031C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:8 [RO _|0x000000__—ifreserved sd 


? vsc_shadow_db 
VSC shadow data bytes 0 ~ 7 
EDPTX VSC SHADOW PB 
Address: Operational Base + offset (0x033C) 


| Bit |Attr/Reset Value| Ci eescription 
[31:8 [RO |0x000000 


3 vsc_shadow_pb 


EDPTX AUDIO I2S CH STA1 

Address: Operational Base + offset (0x0344) 

| Bit [Attr|ResetValue| CC‘ e@Scritiom 
[31:8 [RO [0x000000__—ifreserved Cd 


audio_mode 
:6 |RW |0x0 2'b00: PCM Audio 
Others: No PCM Audio stream 
pcm_mode 
RW /0x0 3'b000: 2 audio channels without pre-emphasis 
3'b001: 2 audio channels with 50/15 pre-emphasis 


sw_cprgt 

RW |0x0 1'bO: Software for which copyright is asserted 
1'b1: Software for which no copyright is asserted 
non_pcm 

1 RW |0x0 1'bO: Audio sample word represents linear PCM samples 

1'b1: Audio sample word used for other purposes 
audio_i2s_ch_stal 

RW |0x0 1'bO: Consumer applications 
1'b1: Professional applications 


EDPTX AUDIO I2S CH STA2 

Address: Operational Base + offset (0x0348) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
31:8 [RO [0x000000_—i|reserved Sd 


: cat_code 
Category code (corresponding to channel status bits [15:8]) 


EDPTX_AUDIO I2S CH STA3 

Address: Operational Base + offset (0x034C 

| Bit [Attr|ResetValue| ss s—“‘CSW:OCéi eScription=—— “Cid 
31:8 [RO [0x000000__reserved ——“(‘“‘CSSSCSC~™~™~™~™~CS 


ch_num 
RW |0x0 Channel number (corresponding to channel status bits [23:20]). 


Only 2_channel is supported in BIST mode. 
source_num 

RW /|0x0 Source number (corresponding to channel status bits [19:16]). 
Only 2_channel is supported in BIST mode. 
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EDPTX AUDIO I2S CH STA4 
Address: Operational Base + offset (0x0350) 


clk_accur 

Clock accuracy (corresponding to channels status bits [29:28]). 
These two bits define the sampling frequency tolerance. The bits 
are set in the transmitter. 

fs_freq 

Sampling clock frequency (corresponding to channel status bits 
[27:24]). 


4'bO000: 44.1 KHz 

4'b0010: 48 KHz 

4'b0011: 32 KHz 

4'b1000: 88.2 KHz 

4'b1010: 96 KHz 

4'b1110: 192 KHz 

Others: Reserved 

When set SPDIF_FS_OVRWR to "i", the four bits sample clock 
frequency in channel status is replaced by this register setting. 
Note that the audio sine wave frequency equals to Audio Sample 
Frequency/128. For example, if the sampling clock frequency is 
44.1K, the sine wave frea is 44,100/128 = 344.6Hz. 


EDPTX AUDIO I2S CH STAS5 
Address: Operational Base + offset (0x0354 


chni_bit2 
a Rw |ox0 Corresponding to channels status bits [39:36]. 
word_length 
Audio word length (corresponding to channel status bits [35:33]). 
When WORD_MAx: 0, 
3'bO001: 16 bits 
3'b010: 18 bits 
3'b100: 19 bits 
3'b101: 20 bits 
3'b110: 17 bits 
When WORD_MAxX: 1, 
3'bO001: 20 bits 
3'b010: 22 bits 
3'b100: 23 bits 
3'b101: 24 bits 
3'b110: 21 bits 
word_max 
Audio word length Max (corresponding to channel status bits 32). 
1'b0O: Maximal word length is 20 bits. 
1'b1: Maximal word length is 24 bits. 


EDPTX_ LANE MAP 
Address: Operational Base + offset (0x035C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_ |0x000000 
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| Bit [Attr/ResetValue| —Céeecription 

lane3_map 

Control physical lane 3 will map to which logic lane: 
2'b11: Logic lane 3 

2'b10: Logic lane 2 

2'b01: Logic lane 1 

2'b00: Logic lane O 

lane2_map 

Control physical lane 2 will map to which logic lane: 
2'b11: Logic lane 3 

2'b10: Logic lane 2 

2'b0O1: Logic lane 1 

2'bO0: Logic lane 0 

lanel_map 

Control physical lane 1 will map to which logic lane: 
2'b11: Logic lane 3 

2'b10: Logic lane 2 

2'b01: Logic lane 1 

2'bO0: Logic lane 0 

laneO_map 

Control physical lane 0 will map to which logic lane: 
2'b11: Logic lane 3 

2'b10: Logic lane 2 

2'b01: Logic lane 1 

2'b00: Logic lane O 


EDPTX INT STATE 
Address: Operational Base + offset (0x03C0) 


int_state 

Interrupt request status 

1'b1: Interrupt service is requested. 
1'bO: No interrupt service is requested. 


EDPTX COMMON INT STA 1 
Address: Operational Base + offset (Ox03C4 


vsync_det 

1'bi: VSYNC active edge has been detected. 

pll_lock_chg 

1'b1: PLL lock state is changed. 

Check PLL_LOCK of register DP_DEBUG_CTL for PLL lock status. 
spdif_err 

1'b1: SPDIF parity errors 


Write 1 to clear. Software can change this interrupt generation by 
setting the register SPDIF_ERR_THRD. 

When SPDIF_ERR, software shall check SPDIF status on register 
SPDIF_AUDIO_STA_O. 


1'b1: Not find expected preamble for SPDIF input. 
1'b1: Video input format change is detected. 
1'b1: Audio input clock change is detected. 
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| Bit |Attr|ResetValue| Ci@eescription 


vid_clk_chg 
1'b1: Video input clock change is detected. 


i 
sw_int 
jo [aw oxo 1'b1: Software-induced interrupt. 


EDPTX_ COMMON INT STA 2 

Address: Operational Base + offset (0x03C8) 

Bit |Attr| Reset Value ___________Deseription _| 
[31:7 |RO [0x0000000_|reserved Sd 


enc_en_chg 

1'b1: HDCP_ENC_EN changed detected. 

Write 1 to clear. 

ENC_EN_CHG happens whenever HDCP_ENC_EN is changed from 
RW |0x0 1 to O or form O to 1. This interrupt is generated when the 

internal HDCP cipher module find out that encryption status is 

changed. 

Software can check encryption status on bit ENCRYPT of register 

 ——————_ STA. 


Lee. reserved 


po tha bksv_rdy 
5 pw oo 1'b1: BKSV is ready. 
Write 1 to clear. It is for H/W HDCP. 


hw_sha_done 

Rw loxo 1'b1: HDCP hardware computing V has ended. 
Write 1 to clear. During H/W HDCP authentication, it is generated 
after calculating V. 
hw_auth_state_chg 
1'b1: H/W HDCP authentication state has changed. 
HW_AUTH_STATE_CHG happens after H/W HDCP is enabled. 

1 Rw loxo Software can check hardware authentication status on bit 

HW_AUTHEN_PASS of register HDCP_STA. 
This bit is set only when authentication success or failure status is 
changed. So, successive authentication failure does not set this 
bit. 
hw_auth_done 
1'b1: H/W HDCP authentication has ended. 
This bit is set when H/W HDCP authentication is finished 

RW {0x0 : 
regardless of success or failure. 
Software can check hardware authentication status on bit 
HW_AUTHEN_PASS of register HDCP_STA. 


EDPTX COMMON INT STA 3 
Address: Operational Base + offset (Ox03CC) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 |RO_|0x000000 


afifo_under 
RW {0x0 1'b1: Audio FIFO is under run. 


Write 1 to clear. 


afifo_over 
RW {0x0 1'b1i: Audio FIFO is overrun. 
Write 1 to clear. 
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| Bit |Attr|ResetValue| Ci@eescription 


r0_chk_flag 
For hardware authentication (with HDCP repeater): 
1'b1: RO check is finished. 
Rw loxo For software authentication: 
1'b1: RO is ready for software check. 
Write 1 to clear. If H/W re-authentication is needed and this bit is 
set to 1, then this bit must be cleared before H/W re- 
authentication. 


oxo (EBL Sepa 
RW po 1'b1: Sink specific interrupt in DPCD is detected. 
Write 1 to clear 


mydp_plug_in 

3 RW {0x0 1'b1: MYDP plug out event is detected. 
Write 1 to clear 
mydp_plug_out 

2 RW {0x0 1'b1: MYDP plug out event is detected. 
Write 1 to clear 
mydp_hpd_irq 

1 RW |0x0 1'b1: MYDP HPD interrupt is detected. 
Write 1 to clear 
hdcp_link_check_fail 

RW |0x0 1'b1: HDCP link check failure is detected. 

Write 1 to clear. 


EDPTX COMMON INT STA 4 
Address: Operational Base + offset (Ox03D0) 
.,Bit_|Attr| Reset Value|___________Descelptlon _| 
ihe a | 
xo ABI: Spot ocho 
5 fw po 1'b1: SPDIF bi-phase error has occurred. 
Write 1 to clear. Software reset will not clear this interrupt. 


4:3, |RO_ |0x0 [reserved 


reserved 
hotplug_chg 
1'b1: Hot plug change detected. Write 1 to clear. 
HOTPLUG_CHG happens whenever the pin I_DP_HDP changes 

RW {0x0 and the change remains for at least hot plug deglitch time. And 
the hot plug deglitch time is defined in HPD_DEGLITCH_L and 
HPD_DEGLITCH_H. When HOTPLUG_CHG is high, software shall 
check the status of HPD signal on register HPD_STATUS. 


hpd_lost 
Hot plug detect signal lost timer larger than 2ms, that means 
cable is plugged out: 

. da eae 1'b1: Interrupt assert 
1'bO: Not interrupt occurred 
Write 1 to this bit to clear this interrupt source. 
plug 
Hot plug detect signal lost time is larger than 2ms before cable 
plugged, it means cable is plugged in: 

RN EXO 1'b1: Interrupt assert 

1'bO: Not interrupt occurred 
Write 1 to this bit to clear this interrupt source. 


EDPTX_SPDIF BIPHASE INT STA 
Address: Operational Base + offset (0x03D4) 
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Bit |Attr| Reset Value| _______________Deseriptlon _ 
31:8 |RO_|0x000000 


spdif_biphase_err_clr 
SPDIF a ee error 
a reserved 


EDPTX_DP_INT STA 

Address: Operational Base + offset (Ox03DC) 

| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
[31:7 [RO [0x0000000_|reserved Sd 


int_hpd 
IRQ (HPD de-asserted less than 2ms) detect interrupt: 
RW {0x0 1'b1: IRQ interrupt assert 
1'bO: Not interrupt occurred 
Write 1 to this bit to clear this interrupt source. 
hw_training_finish 
Training FSM module finish link training procedure: 
5 RW {0x0 1'b1: Hardware link training finished 
1'bO: Not interrupt occurred 
Write 1 to this bit to clear this interrupt source. 


4 
sink_lost 

Sink lost interrupt 

1'b1: Sink lost occurred 

1'bO: Not interrupt occurred 

Write 1 to this bit to clear this interrupt source. 


RO [Oxo 
link_lost 
Link lost interrupt 
RW /|0x0 1'b1: Link lost occurred 
1'bO: Not interrupt occurred 
Write 1 to this bit to clear this interrupt source. 


rply_receiv 

AUX channel command reply is received: 

1'b1: Interrupt assert 

1'bO: Not interrupt occurred 

Write 1 to this bit to clear this interrupt source. 


AUX channel access error interrupt: 

1'b1: Interrupt assert 

1'bO: Not interrupt occurred 

Write 1 to this bit to clear this interrupt source. 


EDPTX_ COMMON _ INT MASK_1 
Address: Operational Base + offset (0x03E0) 
[ResetValue[  ——“‘é‘iScritiom 


common_int_mask_1 

Each bit corresponds to the same bit in Common Interrupt Status 
RW |0x00 Register 1. 

1'bO: Mask interrupt 

1'b1: Enable interrupt 


EDPTX COMMON INT MASK 2 

Address: Operational Base + offset (0x03E4) 

| Bit [Attr|ResetValue| Ci Scription = 
31:8 [RO |oxoo0000_—i[reserved 


seit Atte 
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| Bit |Attr|ResetValue| Ci@eescription 


common_int_mask_2 

Each bit corresponds to the same bit in Common Interrupt Status 
7:0 |RW |0x00 Register 2. 

1'bO: Mask interrupt 

1'b1: Enable interrupt 


EDPTX_ COMMON _ INT MASK _3 

Address: Operational Base + offset (0x03E8) 

| Bit [Attr|ResetValue| —————C‘ieScritiom 
31:8 [RO [0x000000_—i|reserved 


common_int_mask_3 

Each bit corresponds to the same bit in Common Interrupt Status 
7:0 |RW |0x00 Register 3. 

1'bO: Mask interrupt 

1'b1: Enable interrupt 


EDPTX COMMON INT MASK 4 

Address: Operational Base + offset (Ox03EC) 

| Bit |Attr|ResetValue| CC‘ Scription — 
[31:6 [RO _|Oxo000000 [reserved sd 


common_int_mask_4 

Each bit corresponds to the same bit in Common Interrupt Status 
5:0 |RW {0x00 Register 3. 

1'bO: Mask interrupt 

1'b1: Enable interrupt 


EDPTX DP INT STA MASK 

Address: Operational Base + offset (0x03F8) 

| Bit |Attr|ResetValue| CC‘ Scriptom 
[31:7 [RO _|Oxo000000 [reserved sd 


dp_int_sta_mask 

Each bit corresponds to the same bit in DisplayPort Interrupt 
RW |0x00 Status Register (DP_INT_STA). 

1'b1: Enable interrupt 

1'bO: Mask interrupt 


EDPTX INT CTL 
Address: Operational Base + offset (OxO03FC 


| Bit |Attr|ResetValue| ss ss —C—C‘i scription = 
31:6 |RO_|0x0000000 


Rw lox0 serdes_overflow_clear 
1'b1: Clear SerDes FIFO overflow flaca 
serdes_underflow_clear 
a 1'b1: Clear SerDes FIFO underflow eee 


3 |RO_|Ox0_ reserved 


soft_int_ctrl 
Set Software Interrupt: 
4 Rm | OXY 1'b1: Set interrupt 
1'b0O: Do not set interrupt 


i |RO_|oxo [reserved 


reserved 
int_pol 
INT pin assertion polarity: 
il ace 1'b1: Assert high 
1'bO: Assert low 
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EDPTX SYS CTL 1 
Address: Operational Base + offset (0x0600) 


hbr2_eye_sy_ctrl 

HBR2 pattern control 

det_sta 

Video stream clock detect status, It will not affect video output. 
1'b1: Stream clock detected 

1'bO: Stream clock not detected 

Write any value to update the current status. 

force_det 

Force video stream clock detect, this bit is only active when 
DET_CTRL is 1 

1'b1: Force video stream clock detected 

1'bO: Force video stream clock not detected 

This bit's type is R/W. 

det_ctrl 

Video stream clock detect status control: 

1'b1: Use force detect status 

1'bO: Use auto-detected status 

This bit's type is R/W. 


EDPTX SYS CTL 2 

Address: Operational Base + offset (0x0604) 

| Bit [Attr|ResetValue| ————C‘Cie@critiom 
31:8 [RO [0x000000_—i|reserved Cd 


cha_cri 

Pixel clock change detection threshold. 

The incoming pixel clock input is counted continuously by the 
7:4 |RW [0x0 24MHz reference clock. This register defines a number, if the 

counter number change is more than this value for 2 pixel clock 

edges, the CHA_STA bit is asserted. 

This bit's type is R/W. 


3. [RO [oxo.—sifreserved 
cha_sta 
Video stream clock change status, It will not affect video output 
1'b1: Clock frequency changed. 
1'bO: Clock frequency not changed. 
Write any value to update the current status. 
force_cha 
Force stream clock change status, this bit only active when 
CHA_CTRL is 1. 
1'b1: Force clock change. When asserted, CHA_STA is '1'. 
1'bO: Force clock not change. 


Pixel clock frequency change status control 
1'b1: Use force change status 
1'bO: Use auto-detected status 


EDPTX SYS CTL 3 
Address: Operational Base + offset (0x0608) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:7 _|RO_|0x0000000 


hpd_status 

Hot plug detect status. 

1'b1: HPD is 1. 

1'bO: HPD is 0. 

This bit's type is RO. 

When this bit is 0, AUX CH will not work. 

Note that the HPD_STATUS is only changed after the change of 
the pin I_DP_HPD remains for no less than hot plug deglitch time. 
And the hot plug deglitch time is defined in HPD_DEGLITCH_L 
and HPD_DEGLITCH_H. 


f_hpd 

Force hot plug detect. 
5 RW 1'b1: Force HPD 1. 

1'bO: Force HPD 0. 

This bit's type is R/W. 

hpd_ctrl 

Hot plug detect manual control. 
4 RW 1'b1: Force HPD with F_HPD. 

1'bO: Use PIN_HPD state. 

This bit's type is R/W. 


hdcp_rdy 
HDCP ready status. 
1'b1: HDCP is ready. 
3 1'b0O: HDCP is not ready. 
This bit's type is RO. 
This bit is an indicator of whether HDCP is ready to perform. 
Usually, it is set as soon as HPD signal is detected as plugged. 
strm_valid 
Input stream have constant video format, and this stream is valid 
to send out through link. 
2 RW 1'b1: Input stream is valid. 
1'bO: Input stream is not valid. 
Write any value to update the current status. 
Hardware will not send out video through link when this bit is 0. 
f_valid 
Force stream valid, this bit only active when VALID_CTRL is 1. 
1 RW |0x0 1'b1: Force input video stream valid. 
1'bO: Force input video stream not valid. 
This bit's type is R/W. 


valid_ctrl 
Stream valid control. 
RW |0x0 1'bi: Use F_VALID bit to control video stream valid status 
1'bO: Use video stream valid auto-detect 
This bit's type is R/W. 


EDPTX SYS CTL 4 
Address: Operational Base + offset (Ox060C) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:5 [RO _|Oxo000000 [reserved 


fix_m_aud 
Fix M_AUD value 

BYE OX? 1'b1: Use register M_AUD value to be sent out. 
1'bO: Use calculates M_AUD value to be sent out. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2566 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| ss —“‘C;W CCD esScription =— Cid 
enhanced 
DisplayPort Enhanced mode enable 
1'bi: Enhanced mode 
1'bO: Normal mode 


fix_m_vid 
Fix M_VID value 


1'b1: Use register M_VID value to be sent out. 
1'bO: Use calculates M_VID value to be sent out. 
m_vid_update_ctrl 

Control M_VID update frequency 

2'b11: 1/8 X update rate 

2'b10: 1/4 X update rate 

2'b01: 1/2 X update rate 

2'b00: Normal rate 


EDPTX_DP_ VID CTL 
Address: Operational Base + offset (0x0610) 


bpc 

Bit per color/ component with video which transferred via DP 
main link 

3'b011: 12 bits 

3'b010: 10 bits 

3'b001: 8 bits 

3'bO000: 6 bits 

Other: Reserved 

yc_coeff 

YCbCr Coefficients with video which transferred via DP main link 
1'b1: ITU709 

1'bO: ITU601 

d_range 

Dynamic range 

1'b1: CEA range 

1'b0O: VESA range (from 0 to the maximum) 

color_f 

Colorimetric format with video which transferred via DP main link 
2'bi1: Reserved 

2'b10: YcbCr444 

2'b01: YcbCr422 

2'b00: RGB 


EDPTX_PKT SEND CTL 
Address: Operational Base + offset (0x0640) 


audio_info_up 
Audio InfoFrame content has been updated. 
1'b1: Updated 


1'bO: Don't care 

Write 1 to this bit after Audio Packet Content Registers have been 
configured as Audio InfoFrame content has been updated. 

This bit's type is R/W. This bit is self cleared after the register 
configured content has been used to update the InfoFrame. 
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[ResetValue[—C‘i@Deescription 
avi_info_up 
AVI InfoFrame content has been updated. 
1'b1: Updated 
1'bO: Don't care 
Write 1 to this bit after AVI Packet Content Registers have been 
configured as AVI InfoFrame content has been updated. 
This bit's type is R/W. This bit is self cleared after the register 
configured content has been used to update the InfoFrame. 
mpeg_info_up 
MPEG InfoFrame content has been updated. 
1'b1: Updated 
1'bO: Don't care 
Write 1 to this bit after MPEG Packet Content Registers have been 
configured as MPEG InfoFrame content has been updated. 
This bit's type is R/W. This bit is self cleared after the register 
configured content has been used to update the InfoFrame. 
if_up 
Configurable InfoFrame content has been updated. 
1'b1: Updated 
1'bO: Don't care 
Write 1 to this bit after IF_TYPE and IF_PKT_DB1~25 Registers 
have been configured as configurable InfoFrame content have 
been updated. 
This bit's type is R/W. This bit is self cleared after the register 
configured content has been used to update the InfoFrame. 
audio_info_en 
Audio InfoFrame send enable. 


1'b1: Send Audio InfoFrame 
1'b0O: Don't send Audio InfoFrame 


Make sure that the Audio Packet Content Registers had been 
configured correctly and the AUDIO_INFO_UP had been written 
with 1. 

This bit's type is R/W. 

avi_info_en 

AVI InfoFrame send enable. 

1'b1: Send AVI InfoFrame 

1'bO: Don't send AVI InfoFrame 

Make sure that the AVI Packet Content Registers had been 
configured correctly and the AVI_INFO_UP had been written with 
1. 

This bit's type is R/W. 

mpeg_info_en 

MPEG InfoFrame send enable. 

1'b1: Send MPEG InfoFrame 

1'bO: Don't send MPEG InfoFrame 

Make sure that the MPEG Packet Content Registers had been 
configured correctly and the MPEG_INFO_UP had been written 
with 1. 

This bit's type is R/W. 

pkt_send_ctl 

Configurable InfoFrame send enable. 

1'bi: Send InfoFrame defined in IF_TYPE and IF_PKT_DB1~25. 
1'bO: Don't send InfoFrame. 

Make sure that the IF_TYPE and IF_PKT_DB1~25 Registers had 
been configured correctly and the IF_UP had been written with 1. 
This bit's type is R/W. 
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EDPTX DP HDCP CTL 

Address: Operational Base + offset (0x0648) 

| Bit [Attr|ResetValue| Ci‘ scription 
[31:7 [RO_|Oxo000000 [reserved 


hdcp_hpd_rst 

rw loxo HDCP block reset control. 
1'bO: No reset for HDCP block when HPD is low. 
1'b1: Reset HDCP when HPD is low. 


5:2 |RO |0x0 [reserved 


reserved 
link_check_mode 
HDCP link integrity check mode: 

1 Rw loxo 1'b1: HDCP polling link integrity check status, and re-start HDCP 
Authentication automatically when detected link integrity check 
fail. 
1'b0: HDCP don't polling link integrity check status. 


hw_hdcp_int 

The DP receiver initiates a HDCP interrupt through Hot Plug 

Detect Pin to DP transmitter whenever DP receiver finds RO' 

calculation done, downstream KSV list is ready and V' calculation 
RW {0x0 done, or HDCP link integrity check failure. A firmware on DP 

transmitter must set this bit to 1 in order to make H/W HDCP 

authentication module do some proper action when firmware of 

DP transmitter find it out that the interrupt about HDCP. 

This bit is self cleared. 


EDPTX SPDIF PHASE1 CTL 0O 

Address: Operational Base + offset (0x0650 

| Bit |Attr[ResetValue| =< ——“i;i‘“C;C™C~Ci scription — 
[31:8 [RO [Ox000000__—i[reserved eC“ (iC—~—“‘“(“(“(“(##S“SC“(‘“N’KTNNCSCSCXY 


spdif_phase1_ctl_0O 

This register control SPDIF 1 cycle phase counter value [7:0], if 

bit SPDIF_PHASE1_CTL_EN is 0, the 1 cycle phase counter value 

[7:0] is read out. If the register SPDIF_PHASE1_CTL_EN is 1, 

firmware can force this value by writing data to this register. 

The bits can be read only when SPDIF_STREAM_DET is one. 
7:0 |RW {0x00 SPDIF_PHASE1_CTL should be set as Fls_clk / 

(32*Faudio_frequency * AudioChannelNum * 2). Here 2 are for 

biphase encoding and 32 is for each sub frame. 

For example if audio_frequency is 44.1KHz, Audio Channel 

Number is 2 and Is_clk frequency is 135M Hz. 

135,000,000/ (32*44,100*2*2) = 23.9. 

SPDIF_PHASE1i_CTL should set to 24. 


EDPTX SPDIF PHASE1 CTL 1 

Address: Operational Base + offset (0x0654 

| Bit |Attr[ResetValue| =< ——(‘S™ Ci scription — 
[31:8 [RO |0x000000__—i[reserved —— ——“‘“‘(“‘“(“(“(“(CS*C*C*C*™*C*™*™*C™C™C™C™C™C™C™C™C™C‘C*dC 


spdif_phase1_ctl_en 
This register enables force of the 1 cycle phase counter value 
function. 
y RE Eee 1'bO: SPDIF 1 cycle phase counter value use chip counted value. 
1'b1: SPDIF 1 cycle phase counter value use the data written to 
ister SPDIF_PHASE1_CTL_O and SPDIF_PHASE1_CTL_1. 


6:1 |RO |ox00_ _—reserved 
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| Bit |Attr|ResetValue| Ci eescription 


spdif_phasel1_ctl_1 

This register control SPDIF 1 cycle phase counter value [8], if bit 
RW |0x0 PHASE_1i CONTROL_EN is 0, the 1 cycle phase counter value [8] 

is read out. If the register SPDIF_PHASE1_CTL_EN is 1, firmware 

can force this value by writing data to this register. 


EDPTX_SPDIF PHASE2 CTL 0 

Address: Operational Base + offset (0x0658) 

| Bit [Attr|ResetValue| —————Cé‘i@critiom 
31:8 |RO [0x000000__—ifreserved Sd 


spdif_phase2_ctl_0O 

This register control SPDIF 2 cycle phase counter value [7:0], if 

bit SPDIF_PHASE2_CTL_EN is 0, the 2 cycle phase counter value 

[7:0] is read out. If the register SPDIF_PHASE2_CTL_EN is 1, 

firmware can force this value by writing data to this register. 

The bits can be read only when SPDIF_STREAM_DET is one. 
7:0 |RW |0x00 SPDIF_PHASE2_CTL should be set as 2*Fls_clk / 

(32*Faudio_frequency * AudioChannelNum * 2). Here 2 are for 

biphase encoding and 32 is for each sub frame. 

For example if audio_frequency is 44.1KHz, Audio Channel 

Number is 2 and Is_clk frequency is 135M Hz. 

2*135,000,000/ (32*44,100*2*2) = 47.8. 

SPDIF_PHASE2_CTL should set to 48. 


EDPTX_SPDIF PHASE2 CTL 1 

Address: Operational Base + offset (Ox065C 

| Bit |Attr|ResetValue|  ——— s—“‘“‘CW:C#éi eScription =— “sd 
31:8 [RO [0x000000__—ifreserved ———“‘“C;S*S*S*S*S*~*~*~*~™~C~C~C~C~C™CCCS 


spdif_phase2_ctl_en 
This register enables force of the 2 cycle phase counter value 
function. 

a RM 0x8 1'bO: SPDIF 2 cycle phase counter value use chip counted value. 
1'b1: SPDIF 2 cycle phase counter value use the data written to 
register SPDIF_PHASE2_CTL_O and SPDIF_PHASE2_CTL_1. 


6:1 |RO |0x00___—[reserved 


reserved 

spdif_phase2_ctl_1 

This register control SPDIF 2 cycle phase counter value [8], if bit 
RW {0x0 SPDIF_PHASE2_CTL_EN is 0, the 2 cycle phase counter value [8] 

is read out. If the register SPDIF_PHASE2_CTL_EN is 1, firmware 

can force this value by writing data to this register. 


EDPTX SPDIF PHASE3 CTL O 
Address: Operational Base + offset (0x0660 


| Bit _|Attr| Reset Value 


31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| Ci eescription 


spdif_phase3_ctl_0O 

This register control SPDIF 3 cycle phase counter value [7:0], if 

bit SPDIF_PHASE3_CTL_EN is 0, the 3 cycle phase counter value 

[7:0] is read out. If the register SPDIF_PHASE3_CTL_EN is 1, 

firmware can force this value by writing data to this register. 

The bits can be read only when SPDIF_STREAM_DET is one. 
7:0 |RW |0x00 SPDIF_PHASE3_CTL should be set as 3*Fls_clk / 

(32*Faudio_frequency * AudioChannelNum * 2). Here 2 are for 

biphase encoding and 32 is for each sub frame. 

For example if audio_frequency is 44.1KHz, Audio Channel 

Number is 2 and Is_clk frequency is 135M Hz. 

3*135,000,000/ (32*44,100*2*2) = 71.7. 

SPDIF_PHASE3_CTL should set to 72. 


EDPTX SPDIF PHASE3 CTL 1 

Address: Operational Base + offset (0x0664 

| Bit |Attr[ResetValue| ss ——“(i;‘“(;C™CC«éi scription 
[31:8 [RO |Ox000000__—i[reserved — —“(‘i‘“*s*s‘“‘“(“(“(;*™S™S™CC*C*CSCidC 


spdif_phase3_ctl_en 
This register enables force of the 3 cycle phase counter value 
function. 
“ BY 2x0 1'b0O: SPDIF 3 cycle phase counter value use chip counted value. 
1'b1: SPDIF 3 cycle phase counter value use the data written to 
ister SPDIF_PHASE3_CTL_O and SPDIF_PHASE3_CTL_1. 


6:1 |RO |0x00___—[reserved 


reserved 

spdif_phase3_ctl_1 

This register control SPDIF 3 cycle phase counter value [8], if bit 
RW |0x0O SPDIF_PHASE3_CTL_EN is 0, the 3 cycle phase counter value [8] 

is read out. If the register SPDIF_PHASE3_CTL_EN is 1, firmware 

can force this value by writing data to this register. 


EDPTX LINK BW_ SET 

Address: Operational Base + offset (0x0680) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:4 [RO _|Oxo000000 [reserved sd 


link_bw_set 

Main link bandwidth setting: 
3:0 |RW |Oxa 4'b0110: 1.62Gpbs per lane 

4'b1010: 2.7Gpbs per lane 

Other: Reserved 


EDPTX LANE COUNT SET 

Address: Operational Base + offset (0x0684 

| Bit |Attr[ResetValue| = ss —“‘“C;CSC~Ci scription — 
[31:3 [RO |0x00000000 [reserved — —is—“‘(‘“C;C:*“C*C*C*C*C*C*C*C*C*C*C*C™C™C™C™C™C~C*dC 


lane_count_set 
Main link lane count 
. 3'b001: one lane 
2:0 RW |0x0 3'b010: two lanes 
3'b100: four lanes 
Other: Reserved 


EDPTX_DP TRAINING PTN_SET 
Address: Operational Base + offset (0x0688) 
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| Bit [Attr/ResetValue| —C(éeescription 
[31:6 |RO_[0x0000000_|reserved 
scrambling_disable 
Disable scramble 
1'b1: Disable 
1'b0O: Normal operation 
link_qual_pattern_set 
Link quality pattern setting. 
3'b101: HBR2 Compliance 
3'b100: 80 bit test pattern 
3'b011: PRBS 7 bit 
3'b010: symbol error rate measurement pattern is sent 
3'b001: D10.2 test pattern is sent 
3'bO00: link quality test pattern not sent 
sw_training_pattern_set 
Link training pattern setting. SW_TRAINING_PATTERN_SET has 
higher priority than LINK_QUAL_PATTER_SET. 
2'b11: Reserved 
2'b10: Sending training pattern 2 
2'b01: Sending training pattern 1 
2'b00: Training pattern not sent 


EDPTX_DP_LNO LINK TRAINING CTL 
Address: Operational Base + offset (Ox068C) 


max_pre_reach_O 

This bit field is set to 1 automatically when max pre-emphasis 
level of DP Tx is reached. 

pre_emphasis_set_0O 

Lane O pre-emphasis level setting 

2'b1i1: 9.5 dB 

2'b10: 6.0 dB 

2'b01: 3.5 dB 

2'bO0: O dB (No pre-emphasis) 

This bit's type is R/W. 

max_drive_reach_0O 

This bit field is set to 1 automatically when max driving current 
level of DP Tx is reached. For test purpose only. This bit's type is 
RO. For more information, refer to MAX_PRE_ REACH_O. 
drive_current_set_0 

Lane 0 output amplitude setting 

2'bi1: 1200 mV 

2'b10: 800 mV 

2'b01: 600 mV 

2'b00: 400 mV 

This bit's type is R/W. 


EDPTX_ DP _LN1i LINK TRAINING CTL 

Address: Operational Base + offset (0x0690) 

| Bit [Attr|ResetValue|  —————C‘iScription = 
[31:6 [RO _|Oxo000000 [reserved 


max_pre_reach_1 
5 RW |0x0 This bit field is set to 1 automatically when max pre-emphasis 
level of DP Tx is reached. 
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| Bit |Attr[ResetValue| —— ——Cti‘“C;C*C‘Ci scription 
pre_emphasis_set_1 
Lane 1 pre-emphasis level setting 
2'b11: 9.5 dB 
2'b10: 6.0 dB 
2'b01: 3.5 dB 
2'b00: O dB (No pre-emphasis) 
This bit's type is R/W. 
max_drive_reach_1 
This bit field is set to 1 automatically when max driving current 
level of DP Tx is reached. For more information, refer to 
MAX_PRE_REACH_1. For test purpose only. This bit's type is RO. 
drive_current_set_1 
Lane 1 output amplitude setting 
2'b1i1: 1200 mV 
2'b10: 800 mV 
2'b01: 600 mV 
2'b00: 400 mV 
This bit's type is R/W. 


EDPTX DP LN2 LINK TRAINING CTL 
Address: Operational Base + offset (0x0694) 


max_pre_reach_2 

This bit field is set to 1 automatically when max pre-emphasis 
level of DP Tx is reached. 

pre_emphasis_set_2 

Lane 2 pre-emphasis level setting 

2'b11: 9.5 dB 

2'b10: 6.0 dB 

2'b01: 3.5 dB 

2'b00: O dB (No pre-emphasis) 

This bit's type is R/W. 

max_drive_reach_2 

This bit field is set to 1 automatically when max driving current 
level of DP Tx is reached. For more information, refer to 
MAX_PRE_REACH_2. For test purpose only. This bit's type is RO. 
drive_current_set_2 

Lane 2 output amplitude setting 

2'b1i1: 1200 mV 

2'b10: 800 mV 

2'b01: 600 mV 

2'b00: 400 mV 

This bit's type is R/W. 


EDPTX DP _LN3 LINK TRAINING CTL 
Address: Operational Base + offset (0x0698 
| Bit |Attr[ResetValue| “ss ——“i;i‘“;C*™Céi scription 
[31:6 [RO |0x0000000_ [reserved  — —“(‘“‘“‘“‘(S;*S™SCCCSCSC‘“‘(CSC‘idz 


max_pre_reach_3 
5 RW /|0x0 This bit field is set to 1 automatically when max pre-emphasis 
level of DP Tx is reached. 
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| Bit |Attr[ResetValue| —— ——Cit—“—~‘“C*C*C‘~éi Scriptom — 
pre_emphasis_set_3 
Lane 3 pre-emphasis level setting 
2'b1i1: 9.5 dB 
2'b10: 6.0 dB 
2'bO1: 3.5 dB 
2'bO00: O dB (No pre-emphasis) 
This bit's type is R/W. 
max_drive_reach_3 
This bit field is set to 1 automatically when max driving current 
level of DP Tx is reached. For more information, refer to 
MAX_PRE_REACH_3. For test purpose only. This bit's type is RO. 
drive_current_set_3 
Lane 3 output amplitude setting 
2'b1i1: 1200 mV 
2'b10: 800 mV 
2'b01: 600 mV 
2'b00: 400 mV 
This bit's type is R/W. 


EDPTX DP HW LINK TRAINING CTL 

Address: Operational Base + offset (Ox06A0) 

Bit _|Attr| Reset Value| ______Deseription _ 
[31:7 [RO _|Ox0000000 [reserved sd 


hw_training_error_code 
Training error code 
3'b000: OK 
3'b001: AUX_WRITE_ERROR 
RW |0x0 3'b010: MAX_DRIVE_REACHED 
3'b011: WRONG_LANE_COUNT_SETTING 
3'b100: LOOP_SAME_5_ TIME 
3'b101: CR_FAIL_IN_EQ 
3'b110: EQ_LOOP_5_TIME 


3:1 |RO |OxO reserved 


hw_training_en 

Rw loxo Link training sequence enable 
Write 1 to enable training sequence, write 0 to force training 
sequence stop, this bit will self-clear when training done. 


EDPTX_ HPD DEGLITCH L 
Address: Operational Base + offset (Ox06C4) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


hpd_deglitch_| 

Rw lox5e HPD_DEGLITCH, which is counted at 24 MHz, is used to de-glitch 
the HPD signal This register is HPD_DEGLITCH [7:0]. The default 
value is Ox5E for 280.75 us deglitch time. 


EDPTX HPD DEGLITCH H 

Address: Operational Base + offset (0x06C8) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:6 [RO _|Oxo000000 [reserved 


hpd_deglitch_h 
5:0 IrRWw loxta HPD_DEGLITCH, which is counted at 24 MHz, is used to de-glitch 
: the HPD signal. This register is HPD_DEGLITCH [13:8]. The 
default value is 0x1A for 280.75 us deglitch time. 
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EDPTX POLLING PERIOD 

Address: Operational Base + offset (Ox06CC) 

| Bit [Attr|ResetValue|  ————C‘iecription = 
[31:8 [RO _|0xo00000__—ifreserved 


polling_period 
7:0 Irw loxoe This register controls the interval between each time of polling 
, operation. Interval time = POLLING_PERIOD * 2%16 * Period of 
24M clock. 


EDPTX DP LINK DEBUG CTL 
Address: Operational Base + offset (OxO6E0 


| Bit |Attr|ResetValue| sss ——C‘i scription = 
31:5 |RO_|0x0000000 


new_prbs7 

Control the PRBS 7 formula. 

1'bi: Use new PRBS7 formula in DP 1.1 version 

1'bO: Use old PRBS7 formula in DP 1.0 version 

dis_fifo_rst 

Disable video FIFO reset every line 

1'b1: Disable 

1'bO: Reset video FIFO every line 
disable_auto_reset_encoder 

Disable 8b/10 encoder auto reset 

1'b1: Disabled auto reset 8b/10 encode before sending Link 
Training Pattern 2 

1'bO: Auto reset 8b/10 encode before sending Link Training 
Pattern 2 


|i |RO_|OxO_ reserved 


prbs31_en 

Enable DisplayPort PRBS 31. 
BE | Oxe 1'b1: Enabled 

1'b0: Normal mode 


EDPTX_DP SINK COUNT 

Address: Operational Base + offset (Ox06E4) 

| Bit [Attr|ResetValue|  ——C‘CiScription = 
[31:8 [RO _|0xo00000__—ifreserved 


; dp_sink_count 


EDPTX_DP_ IRD VECTOR 

Address: Operational Base + offset (Ox06E8) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:8 |RO [0xo00000_—ifreserved 


\ dp_ird_vector 
EDPTX DP LINK STATUSO 
Address: Operational Base + offset (OxO6EC 
| Bit [Attr[ResetValue|—“‘*‘“‘;SCC*éi scription — 
[31:7 _|RO_[0x0000000 


In1_sybol_lock 
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| Bit |Attr[ResetValue|—— —“‘S;W C@CDescription =— Cid 
In1_eq_done 
Ini_cr_done 


3 |RO_|Oxo_ reserved 


EDPTX DP LINK STATUS1 
Address: Operational Base + offset (OxO6FO) 


|Attr|Reset Value] Ci@Deescription 
IRO_|0x000000 


ens Cane 
3 |RO [oxo sireserved 
few foo |creoedene 
EDPTX DP ALIGN STATUS 
Address: Operational Base + offset (OxO06F4) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


: dp_align_status 
EDPTX M VID O 
Address: Operational Base + offset (0x0700 


| Bit |Attr[ResetValue| ——Ci@eescription 

[31:8 [RO _|0x000000__ifreserved Sd 
m_vid_0O 

7:0 |RW |0x00 M_VID [7:0]. If FIX_M_VID is 1, this M_VID is used. Otherwise 
the M_VID value which chip calculated is used. 


31:8 


EDPTX M VID 1 

Address: Operational Base + offset (0x0704) 

| Bit [Attr|ResetValue| —————C‘iScription 
[31:8 [RO _|0xo00000__—ifreserved Sd 


m_vid_1 
7:0 |RW {0x00 M_VID [15:8]. If FIX_M_VID is 1, this M_VID is used. Otherwise 
the M_VID value which chip calculated is used. 
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EDPTX M VID 2 

Address: Operational Base + offset (0x0708) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:8 [RO _|0xo00000__—ifreserved 


m_vid_2 
7:0 |RW |0x00 M_VID [23:16]. If FIX_M_VID is 1, this M_VID is used. Otherwise 
the M_VID value which chip calculated is used. 


EDPTX _N VID O 
Address: Operational Base + offset (0x070C) 
| Bit [Attr|ResetValue| ss —“‘“‘;C™C*éiS scription — Cd 
[31:8 [RO [0x000000__ireserved ——“(‘“‘CS™S™C™C™CS 
n_vid_O 
7:0 |RW {0x00 N_VID[7:0] 
The maximum value of M_VID is OxFFFF in ASYNC mode. 


EDPTX_N VID 1 

Address: Operational Base + offset (0x0710 

| Bit |Attr[ResetValue|  ——s<s———“‘(S™SC#éi scription — 
[31:8 [RO |0x000000__—ifreserved — —(is—~—“‘“‘“‘“(“(‘(S#:”*S*C*C*C“(“(‘(‘“(‘(‘(CS*C*C*sts*CYS 


: n_vid_1 
EDPTX N VID 2 
Address: Operational Base + offset (0x0714) 
| Bit [Attr|ResetValue|  ——C—C*C‘CiScriptiom 
[31:8 [RO _|0x000000 


. n_vid_2 
oe N_VID[23:16] 


EDPTX_M VID MON 

Address: Operational Base + offset (0x0718) 

| Bit |Attr|ResetValue| Ci‘ eeScritiom 
31:24{RO [0x00 reserved 


m_vid_mon 
23:0 |RW |0x000000 This register shows M_VID value which is actually transmitted to 
Rx for monitoring purpose. 


EDPTX DP VIDEO FIFO THRD 
Address: Operational Base + offset (0x0730 


video_th_ctrl 
Video Data FIFO threshold control enables. 
1'b1i: Video Data FIFO threshold uses VIDEO_TH_VALUE. 


1'bO: Video Data FIFO threshold uses internal calculate value 
automatically. 

video_th_value 

Video Data FIFO threshold value. If VIDEO_TH_CTRL is 1, and 
data count in video data FIFO have reached FIFO threshold value, 
video data is read out from FIFO. 


EDPTX DP GNS CTRL 
Address: Operational Base + offset (0x0734) 
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. Bit. |Attr| Reset Value|______________Deseriptlon __ 
=" 0x0000000 


eq_training_loop_control 
6 pw 0x0 1'b1: Enable 
1'bO: Disable 


5 |RO_|0x0_ [reserved 


reserved —C—‘C‘isi*zS 
scramble_ctrl 
Scramble formula control: 
Re (0x0 1'bi: New formula 

1'bO: Old formula 
in_ex 
Control scrambler structure: 

> idl acs 1'b1: Internal type 
1'bO: External type 
disable_serdes_fifo_rset 

2 RW {0x0 1'b1i: Disable serdes FIFO auto reset. 
1'bO: Enable serdes FIFO auto reset. 
video_map_ctrl 

1 Rw loxo Control use or not the video data map in YCbCr 4:2:2 mode: 
1'b1: Use video data map in YCbCr 4:2:2 mode 
1'bO: Don't use 
rs_ctrl 
Control RS parameter: 

yo 1'b1i: Parameter define by V1.0 

1'bO: Parameter in GNS 


EDPTX DP AUDIO MARGIN 

Address: Operational Base + offset (0x073C 

| Bit |Attr|ResetValue| ss —“‘“CW™*Céi eScription=— (“Cid 
[31:8 [RO |0x000000__—ifreserved  ——“‘“‘“‘“(“(“(“(‘(#‘“‘“#NNCCOCOCOC(#(#Cd 


force_audio_margin 
Force audio margin 
7 RW |0x0 1'b1: Audio margin use register value AUDIO_MARGIN. 
1'bO: Audio margin use hardware calculation. It is the default 
setting. 


audio_margin 

Audio packet is sent out during vertical blank or horizontal blank. 

This register is used to specify minimum stream clock cycles to 

transfer audio stream packet. If current remaining stream clock 
RW |0x00 cycles before sending active video data is less than the value, DP 

postpone sending audio stream packets to the next video blank 

interval. 

AUDIO_MARGIN only takes effect when FORCE_AUDIO_MARGIN 

is set 1. 


EDPTX M AUD MON 

Address: Operational Base + offset (0x0740) 

| Bit [Attr|ResetValue|  ———C‘iScription =— 
31:24[RO_|OxOO si [reserved 


m_aud_mon 
23:0 |RW |0x000000 This register shows M_AUD value which is actually transmitted to 
Rx for monitoring purpose. 


EDPTX_M_AUD 0O 
Address: Operational Base + offset (0x0748) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:8 |RO_|0x000000 


m_aud_0O 
7:0 |RW {0x00 M_AUD [7:0]. If FIX_M_AUD is 1, this M_AUD is used. Otherwise 
the calculated M_AUD value is used. 


EDPTX_M_AUD 1 
Address: Operational Base + offset (0x074C) 
| Bit [Attr|ResetValue| Ci‘ ection 
31:8 [RO |[0x000000__—i|reserved 
m_aud_i 
7:0 |RW |0x00 M_AUD [15:8]. If FIX_M_AUD is 1, this M_AUD is used. 
Otherwise the calculated M_AUD value is used. 


EDPTX M AUD 2 
Address: Operational Base + offset (0x0750 


| Bit |Attr|ResetValue| Fs ———C‘i scription = 
31:7 |RO_|0x0000000 


m_aud_ 2 
RW |0x00 M_AUD [23:16]. If FIX_M_AUD is 1, this M_AUD is used. 
Otherwise the calculated M_AUD value is used. 


EDPTX N AUD O 

Address: Operational Base + offset (0x0754) 

| Bit [Attr/ResetValue|  —Céiescription 
31:8 [RO |0x000000__—i|reserved 


: n_aud_0O 


EDPTX N AUD 1 

Address: Operational Base + offset (0x0758) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
[31:8 [RO _|[0xo00000_—i|reserved 


. n_aud_1 


EDPTX N AUD 2 

Address: Operational Base + offset (0x075C 

| Bit [Attr|ResetValue| ss ——“‘(Cé@S eScription — 
[31:8 [RO |0x000000__—ifreserved — ——“‘“‘“(“(“(“(;S;COCOCOCOCOCOY 


‘ n_aud_ 2 
7:0 Jaw foxoo |pabpiaa:16) 


EDPTX DP M CAL CTL 
Pek A ratte eset Base + offset (0x0760) 


1 'b1: Enable the filter 
1'b0O: Disable the filter 


Sano 
m_aud_gen_filter_en 
Enable M_AUD value generation filter to reduce the variation of 
0x0 M_AUD value. This filter is a low-pass filter to smooth out the 
M_AUD variation 
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| Bit |Attr|ResetValue| Ci eescription 


m_vid_gen_filter_en 
Enable M_VID value generation filter to reduce the variation of 
> Rw |oxo M_VID value. This filter is a low-pass filter to smooth out the 
M_VID variation 
1'b1: Enable the filter 
1'bO: Disable the filter 
reserved —C—“CSs—“‘“‘“‘C*r 


‘1 [RO _|OxO [reserved 
m_gen_clk_sel 
Select which link clock is used to generate the M value 
1'b1: Clock with down spreading is used 
1'bO: Clock without down spreading is used 


EDPTX M VID GEN FILTER TH 
Address: Operational Base + offset (0x0764 


| Bit |Attr/ResetValue| —Céeescription = 
31:8 |RO_[0x000000__—i|reserved 
m_vid_gen_filter_th 
7:0 |RW |0x04 The threshold of M_VID generation filter. It only takes effect 
when M_VID_GEN_FILTER_EN is set to 1 


EDPTX M AUD GEN FILTER TH 
Address: Operational Base + offset (0x0778) 


| Bit [Attr/ResetValue| —Céiescription 

31:8 [RO |0x000000__—i|reserved 
m_aud_gen_filter_th 

7:0 |RW {0x02 The threshold of M_AUD generation filter. It only takes effect 
when M_AUD_GEN_FILTER_EN is set to 1 


EDPTX AUX CH STA 
Address: Operational Base + offset (0x0780) 


aux_busy 
AUX channel status bit. If this bit is read as 1, AUX channel 
access should be halted. 
1'b1: AUX CH is busy 
1'bO: AUX CH is idle 
aux_status 
This register indicate the AUX channel access status 
: OK 
: NACK_ERROR 
: TIMEOUT_ERROR 
: UNKNOWN_ERROR 
: MUCH_DEFER_ERROR 
: TX_SHORT_ERROR 
: RX_SHORT_ERROR 
: NACK_WITHOUT_M_ERROR 
: I2C_NACK_ ERROR 
Other: Reserved 


EDPTX AUX ERR NUM 
Address: Operational Base + offset (0x0784) 


| Bit |Attr|/Reset Value| Ci escription 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| Ciescription 


aux_err_num 
The error number counter of AUX channel counts when AUX 
channel access failed. 

7:0 |RW |0x00 In AUX CH reading, this number indicates the number of read 
back byte. 
In AUX CH writing, this number indicates the number of reply 
command. 


EDPTX AUX CH DEFER CTL 

Address: Operational Base + offset (0x0788 

| Bit [Attr|ResetValue| ss —“‘CS#éS scription — 
[31:8 [RO [Ox000000__—i[reserved  — —(—~—“‘“‘“(‘##“‘#NNNNNN’NNNNCC#CL 


defer_ctrl_en 
AUX CH received DEFER command count control enable 
1'b1: If the count that AUX CH receive DEFER command equal to 

7 RW {0x0 (DEFER_COUNT * 64), the AUX CH transaction is terminated, and 
the AUX_STATUS is 0100 
1'b0O: The count that AUX CH receive DEFER command is 
unlimited 
defer_count 
The count is defined to limit the max count AUX CH receive 

Rw lox7f DEFER command. 

When DEFER_CTRL_EN is 1 and AUX CH received (DEFER_COUNT 
* 64) DEFER command, the AUX CH will terminate the 
transaction 


EDPTX AUX RX COMM 

Address: Operational Base + offset (0x078C) 

| Bit [Attr|ResetValue|  ————C‘i Scriptom = 
[31:4 [RO _|Oxo000000 [reserved 


: aux_rx_comm 
AUX CH received command 


EDPTX BUFFER DATA CTL 
Address: Operational Base + offset (0x0790) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|0xo00000__—ifreserved 


buf_clr 
Write 1 to this bit to clear AUX CH data buffer (BUF_DATA_0 ~ 
BUF_DATA_15). 

Rw lox0 Always read back 0 from this bit. 
This bit's type is R/W. This bit is self cleared. 
Note: For the write operation, set this bit to 1 before writing data 
to BUF_DATA_0~15. And for READ operation, this bit has only to 
be set before starting data transfer by setting AUX_EN. 


. a 


buf_have_data 
a fpw 0x0 1'bO: Buffer have data 
1'b1: Buffer have not data 


: Rw loxo buffer_data_count 
: The counts of data AUX CH buffer have. 


EDPTX AUX CH CTL 1 
Address: Operational Base + offset (0x0794) 
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| Bit |Attr|Reset Value| —Ci@eescription 
31:8 |RO_|0x000000 


: aux_length 
ss Register control AUX CH transaction length. 
. aux_tx_comm 
Register control AUX CH transaction command. 


EDPTX AUX ADDR 7 O 

Address: Operational Base + offset (0x0798 

| Bit [Attr|ResetValue| ss ——“‘“C;S#éiS scription — 
[31:8 [RO |0x000000__—i[reserved — ——“‘“‘(‘“(‘(“(‘(#“#;$“#;#’@W;SC;C™C~*~—“‘(‘CSC‘idz 


‘ aux_addr_7_0 
a AUX_ADDR[7:0], Register control AUX CH address. 


EDPTX AUX ADDR 15 8 

Address: Operational Base + offset (0x079C) 

| Bit [Attr|ResetValue|  ————C‘Ci Scriptom = 
[31:8 [RO _|0x000000__—ifreserved 


: aux_addr_15 8 
AUX_ADDR[15:8], Register control AUX CH address 


EDPTX AUX ADDR 19 16 
Address: Operational Base + offset (0x07A0) 


0 
0x0 aux_addr_19_16 
AUX_ADDR[7:0], Register control AUX CH address. 


EDPTX AUX CH CTL 2 
Address: Operational Base + offset (0x07A4) 
[Attr/Reset Value| —— —“‘;SW: Ci escription — 
31:4 |RO_|0x0000000_|reserved  — ——“‘“(C‘“C:*‘s*‘“‘(;CCCC*d 
pd_aux_idle 
Power down AUX CH when AUX CH is in idle state. 
1'bi: Power down AUX CH in idle state. 
1'b0: Keep AUX CH power up in idle state. 
aux_pn_inv 
Invert AUX CH PN 
1'b1: Invert PN 


0x0 


1'b0O: Normal mode 

addr_only 

AUX CH issue "address only" command 
1'b1: Issue "address only" command 
1'bO: Normal AUX CH command 


aux_en 
Register control AUX CH operation enable 

Write 1 to this bit to enable AUX CH operation 

This bit will self-clear when AUX CH operation is finished. This bit 
is self cleared. 


EDPTX BUF DATA 
Address: Operational Base + offset (0x07CO) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


: buf_data 
“ AUX CH buffer data 0 ~ 15 


EDPTX SOC GENERAL CTL 

Address: Operational Base + offset (0x0800) 

| Bit [Attr|ResetValue|  —————C‘iScription = 
[31:18[RO_|0x0000_ reserved 


audio_bit_mapping_type 
Audio bit mapping type in 16bit audio mode 
: 2'b00: Type O 
17:16;}RW |0x0 2'b01: Type 1 
2'b10: Type 2 
2'b11: Reserved 


a5 [RO |0xO_ si reserved 


pcm_size 
PCM data bit size 
; 2'bO0: 16 bit 
ate RN) |OX0 2'b01: 20 bit 
2'b10: 24 bit 
2'b11: Reserved 


12:5 |RO_|Ox0O [reserved 


audio_ch_status_same 
Select the channel status bits for audio channel 3~8. 
. 1'b1: Use the same data channel status bits from 
0 EME 0X08 AUDIO_GPO_STATUS_n registers. 
1'bO: Use each channel status bits from the corresponding 
AUDIO_GPx_STATUS_n registers. 


EDPTX DP TEST 80B PATTERNO 

Address: Operational Base + offset (0Ox081C 

| Bit |Attr[ResetValue| ss ——“‘S™SC#éi scription — 
[31:30[RO [Oxo ——sifreserved — —“‘“(‘(‘“(‘“‘(‘(‘(‘C(S*S*S™SC™*~*~™~™C™C‘*dC 


. dp_test_80b_patternO 
pxpengnade DP test 80bit patternO[29:0] 
EDPTX DP TEST 80B PATTERNI 
Address: Operational Base + offset (0x0820) 


| Bit _|Attr| Reset Value 
31:30/RO_ [Oxo [reserved 


reserved 
: dp_test_80b_patterni 
0x00000000 pp test 8obit patternd[59:30] 
EDPTX DP TEST 80B PATTERN2 
Address: Operational Base + offset (0x0824) 


| Bit _|Attr| Reset Value 
31:20|RO_[0x000 


’ dp_test_80b_pattern2 
ee Rw [ox00000 DP test 80bit patternO[79:60] 


EDPTX_AUD CTL 
Address: Operational Base + offset (0x0834) 


|Attr|ResetValue| —Ciescription 
31:3 |RO_|0x00000000 
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| Bit |Attr|ResetValue| Ci@escription 


aud_channel_count 
Audio Channel Number 
: 3'b001: 2 channel 
2:0 Be 0x0 3'b011: 4 channel 
3'b101: 6 channel 
3'b111: 8 channel 


EDPTX_CRC CON 

Address: Operational Base + offset (Ox0890 

Bit {Attr| Reset Value/_______Description ____| 
[hi cnn. 


xo feo cae 
2 fw po Video CRC flush enable. The video CRC value is initialized at 
every v-sync. 


|d_|RO_|Oxo_sreserved 


vid_crc_enable 

Video CRC enable. 
pee 1'bO: Disable 

1'bi: Enable 


EDPTX CRC RESULT 
Address: Operational Base + offset (0x0894) 


| Bit |Attr[ResetValue|—“‘;‘“;C™C‘éi Scriptom =— sd 
; aud_crc_result 

31:16|RW |ox0000 Audio CRC result 
; vid_crc_result 

obese Video CRC result 

EDPTX_I2S CTRL 

Address: Operational Base + offset (0x09C8) 

| Bit |Attr[ResetValue|——“‘;‘“;C™SC*éieScription =— sd 

ee 0x000000 


i2s_en 
i2s_fmt_ctrl 
EDPTX I2S CH SWAP 
Address: Operational Base + offset (Ox09CC) 
| Bit [Attr|ResetValue| Ci Scription = 
ne 0x000000 


i2s_ch_swap 
i2s_wd_len 


EDPTX I2S CH CTRL 
Address: Operational Base + offset (Ox09D0) 


| Bit |Attr/ResetValue| Ci eescription 
31:8 |RO_|0x000000 


. i2s_ch_ctrl 
I2S channel control 


EDPTX I2S CH CTRLi 
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Address: Operational Base + offset (Ox09D4 


0x00000000 


oxo i2s_aud_layout 
Audio layout 


EDPTX LINK POLICY 


Audio v_ bit 
Audio ext channel status 


Address: Operational Base + offset (Ox09D8) 


link_train_cr_Ip_in 
Link training CR loop in 


Training first write en 
link_train_inv 

Invert training bit enable 
frame_change_en 


Framing change enable 


23.5 Interface Description 


Table 23-1 EDP TX Interface Description 


Module Pin Dir Pad Name IOMUX Setting 
ecti 
on 
edptxO_InO_txdp O HDMI_TX0O_DOP/eDP_TXO_DOP NS 
edptx0O_InO_txdn O HDMI_TXO_DON/eDP_TXO_DON | NS 


edptx0_In1_txdp O HDMI_TXO_D1P/eDP_TXO_D1P_| NS 
edptx0_Ini_txdn O HDMI_TXO_D1N/eDP_TXO_D1N | NS 
edptx0_In2_txdp O HDMI_TXO_D2P/eDP_TXO_D2P_| NS 
edptx0_In2_txdn O HDMI_TXO_D2N/eDP_TXO_D2N | NS 
edptx0_In3_txdp O HDMI_TXO_D3P/eDP_TXO_D3P__| NS 
edptx0_In3_txdn O HDMI_TXO_D3N/eDP_TXO_D3N_ | NS 
edptx0_sbdp I/O | HDMI_TXO_SBDP/eDP_TXO_AU | NS 
XP 
edptx0_sbdn I/O | HDMI_TXO_SBDN/eDP_TXO_AU | NS 
XN 
edptx1_InO_txdp O HDMI_TX1_DOP/eDP_TX1_DOP_| NS 
edptx1_InO_txdn O HDMI_TX1_DON/eDP_TX1_DON | NS 
edptx1_In1_txdp O HDMI_TX1_D1P/eDP_TX1_D1P_ | NS 
edptx1_Ini_txdn O HDMI_TX1_D1N/eDP_TX1_D1iN | NS 
edptx1_In2_txdp O HDMI_TX1_D2P/eDP_TX1_D2P_ | NS 
edptx1_In2_txdn O HDMI_TX1_D2N/eDP_TX1_D2N | NS 
edptx1_In3_txdp O HDMI_TX1_D3P/eDP_TX1_D3P_| NS 
edptx1_In3_txdn O HDMI_TX1_D3N/eDP_TX1_D3N | NS 
edptx1_sbdp I/O | HDMI_TX1_SBDP/eDP_TX1_AU | NS 


XP 


edptx1_sbdn 


I/O | HDMI_TX1_SBDN/eDP_TX1_AU | NS 


XN 
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Module Pin Dir Pad Name IOMUX Setting 
ecti 
on 
edptx0O_hpd_m0O I HDMI_TXO_HPD_MO/SPI2_MOS | BUS_IOC_GPIO1A_IOM 
I_MO/GPIO1_A5_d UX_SEL_H[7:4]=4'h5 
edptxO_hpd_m1 I HDMI_TXO_HPD_M1/PCIE30X2 BUS_IOC_GPIO3D_IOM 


PERSTN_M2/HDMI_RX_HPDOUT | UX_SEL_H[3:0]=4’h3 
_M1/MCU_JTAG_TCK_M1/UART 
9 _RX_M2/SPIO_CSO_M3/GPIO3 


_D4_d 
edptx1_hpd_m0 I HDMI_TX1_HPD_MO/SPI2_CLK_ | BUS_IOC_GPIO1A_IOM 
MO/GPIO1_A6_d UX_SEL_H[11:8]=4’h5 
edptx1_hpd_m1 I GMAC1_PTP_REF_CLK/HDMI_T | BUS_IOC_GPIO3B_IOM 


X1_HPD_M1/1I2C3_SCL_M1/SPI | UX_SEL_H[15:12]=4’h5 
1_MOSI_Mi/GPIO3_B7_d 
Notes: I=input, O=output, I/O=input/output, bidirectional, NS=Not Set 
23.6 Application Notes 

23.6.1 EDP TX Clock Domain Overview 

The eDP TX clock domain can be seen in the figure below. The clock frequency of 
“o_tx_link_sym_clk” and “o_tx_hs_clk” should be set according to PHY registers. From the 
figure, can get this frequency relation, 

o_tx_link_sym_clk = I_CH_TXD_CLK = I_CLK_DIV2 = i_tx_data_clk 

o_tx_hs_clk = ] LINK_CLK 

o_tx_hs_clk = 2 * o_tx_link_sym_clk 

The clock o_tx_hs_clk has twice the frequency of o_tx_link_sym_clk. For example, link rate 
is 2.7Gbps, o_tx_hs_clk should be 270M and o_tx_link_sym_clk should be 135M. 


|_LINK_CLK domain 


STRM_CLK(from VOP) _Cl_TXD_CLK o_tx_link_sym_clk 


i_tx_data_clk 


AUDIO_CLK 
i_In#_tx_data[19:0] 


A I_LINK_CLK o_tx_hs_clk 


O_AUX_DATA_T-—————— | i_aux_earc_txdata 
bit 3 of O_DP_AUX -— i_aux_tx_mode 


|_LAUX_DATA_R | g——__________ 9. aux _arc_rxdata 


|_PLL_G_LOCK_DET }————] 9 pll_lock_done 


I_CLK_DIV2 Clock domain(270/135/81 MHz) 


ze LINK_CLK Clock domain (540/270/135 MHz) 


|_CH_TXD_CLK Clock domain(270/135/81 MHz) 


Fig. 23-4 DP Clock Domain 


23.6.2 EDP TX Controller Programming Guide 
After PHY is ready, the eDP TX controller can begin to work. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2586 


RK3588 TRM-Part2 


23.6.2.1 How to Initialize DP 


Apply soft reset 


Set and then clear bit1 (SW_RST) 
of RESET_CTL_1 


Enable HDCP reset 
when HPD is low 


Set bit6 (HDCP_HPD_RST) of 
DP_HDCP_CTL 


Mask unuse interrupt source 


Set COMMON_INT_MASK_1~ 
COMMON_INT_MASK_4 and 
DP_INT_MASK_1 


Fig. 23-5 DP controller Initial 
23.6.2.2 How to Detect Hot Plug Insertion 
In Wait Hot Plug state, chip is in power down status. System only responses to hot plug 
change interrupt. When a hot plug interrupt is detected, in the interrupt routine, firmware 
will judge whether it is a receiver plug-in or un-plug or link training request. If plug-in, chip 
will be powered on and system state will be set to Read and Parse EDID. 
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23.6.2.3 How to Access DPCD Space in DP Rx 


Set DPCD Address 


Set 20 bits DPCD address to 
AUX_ADDR_7_0, 
AUX_ADDR_15_8 and 
AUX_ADDR_19_16 


Set DPCD Read Command 


Set AUX_TX_COMM of 
AUX_CH_CTL_1 
with value 0x09 


Set DPCD Read Length 


Set AUX_LENGTH of 
AUX_CH_CTL_1 
with expected length M (< 16) 


Set BUF_CLR to 1 
Enable AUX CH operation 


Set AUX_EN of AUX_CH_CTL_2 


Wait till AUX CH operation is 
completed 


Check if AUX_EN is cleared 


Y 


Read AUX buffer to 
get DPCD value 


Read BUF_DATAO ~ BUF_DATAM 


Fig. 23-6 DP DPCD Read 
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Set BUF_CLRto1 
Set the data to write to DPCD to 
AUX buffer 


Set BUF_DATAO ~ BUF_DATAM 
with the data 
Set DPCD Address 


Set 20 bits DPCD address to 
AUX_ADDR_7_0, 
AUX_ADDR_15_8 and 
AUX_ADDR_19_16 


Set DPCD Write Command 


Set AUX_TX_COMM of 
AUX_CH_CTL_1 
with value 0x08 


Set DPCD Write Length 


Set AUX_LENGTH of 
AUX_CH_CTL_1 
with expected length M (< 16) 


Enable AUX CH operation 
Set AUX_EN of AUX_CH_CTL_2 


Wait till AUX CH operation is 
completed 
Check if AUX_EN is cleared 


Fig. 23-7 DP DPCD Write 
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23.6.2.4 How to Write into EDID space in DP Rx 


Set BUF_CLRto 1 
Set EDID offset xx to AUX buffer Set EDID Write Length 


Set AUX_LENGTH of 
Set BUF_DATAO = xx; AUX_CH_CTL_1 
with length M (< 16) 


Enable AUX CH operation 
Set AUX_EN of AUX_CH_CTL_2 


Wait till AUX CH operation is 
completed 


Check if AUX_EN is cleared 


Set EDID Device Address 


Set AUX_ADDR_7_0 = 0x50; 
AUX_ADDR_15_8 = 0x00; 
AUX_ADDR_19_ 16 = 0x00; 


Set 12C Write Command with 
MOT =1 
Set AUX_TX_COMM of 
AUX_CH_CTL_1 
with value 0x04 


Set EDID Write Length 


Set AUX_LENGTH of 
AUX_CH_CTL_1 
with 0x00 


Enable AUX CH operation 
Set AUX_EN of AUX_CH_CTL_2 


Wait till AUX CH operation is 
completed 


Check if AUX_EN is cleared 


Set Address only Command to 
terminate transaction. 
Set ADDR_ONLY and AUX_EN of 
AUX_CH_CTL_2 


Wait till AUX CH operation is 
completed 


Check if AUX_EN is cleared 


¥ 


Set data to write to AUX buffer 


Set BUF_DATAO ~ BUF_DATAM 
with expected data; 


Clear Address only Command 


Clear ADDR_ONLY of 


AUX_CH_CTL_2 


Fig. 23-8 Write into EDID space in DP Rx 
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23.6.2.5 How to READ From EDID Space in DP Rx 


Set offset with MOT=1 


Use “EDID Write” flow to set 
offset to EDID 


Set 12C Read Command with 
MOT =1 


Set AUX_TX_COMM of 
AUX_CH_CTL_1 
with value 0x05 


Set EDID Read Length 


Set AUX_LENGTH of 
AUX_CH_CTL_1 
with expected length (M < 16) 


Set BUF_CLRto1 
Enable AUX CH operation 


Set AUX_EN of AUX_CH_CTL_2 
Wait till AUX CH operation is 
completed 


Check if AUX_EN is cleared 


Read more? 
N 


Set Address only Command to 
terminate transaction. 
Set ADDR_ONLY and AUX_EN of 
AUX_CH_CTL_2 


N Wait till AUX CH operation is 
completed 


Check the counts N of byte received 
from RX 


Check if AUX_EN is cleared 


Read BUF_DATA_COUNT of 
BUFFER_DATA_CTL 


Read N bytes from 
AUX buffer:BUF_DATAO ~ BUF_DATAN 


v 


Clear Address only Command 


Clear ADDR_ONLY of 


AUX_CH_CTL_2 


accumulative total of 
N<M? 


Fig. 23-9 Read from EDID space in DP Rx 
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23.6.2.6 How to do SW Link Training 
23.6.2.6.1 State Machine of SW Link Training 


CR failed at HBR 


o 
< 
[o) 

Ss 

w 
2 
= 


auop jou YD 


Fig. 23-10 State Machine of SW Link Training 
23.6.2.6.2 State LT_INITIAL 


LT_INITIAL 


Get MAX.LINK RATE and MAX. LANE COUNT from 
DPCD 


Band_width = DpReadFromDPCD(0x00001 ); 
Lane_count = DpReadFromDPCD(0x00002 ) 


Set state machine to LT_START 


Fig. 23-11 State LT_INITIAL 
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23.6.2.6.3. State LT_START 
LT_START 


Set band width and lane count to local 
registers 


Set band_width to LINK_BW_SET; 
Set lane_count to LANE_COUNT_SET 


Set band width and lane count to RX DPCD 
DpWriteIntoDPCD(0x00100, band_width ); 
DpWriteIntoDPCD(0x00101, lane_count ) 


Set min. swing and pre-emphasis to local 
registers 


Set 0x00 to DP_LNO_LINK_TRAINNG_CTL 
and DP_LN1_LINK_TRAINNG_CTL 


Set training pattern 1 (0x01: CR_PT) to local 
register 
Set 0x01 to DP_TRAINING_PTN_SET 


Set training pattern 1 (0x01: CR_PT) to RX DPCD 
DpWriteIntoDPCD(0x00102, 0x01 ) 


Set state to CHANNEL_CR 


Fig. 23-12 State LT_START 
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23.6.2.6.4 State CHANNEL_CR 


IDLE 


write local reg LANE_COUNT_SET = lane_count ( 
0x0000_0684h ) 
write DPCD LANE_COUNT_SET = lane_count ( 00101h ) 


Sa 


set reg link_rate = LINK_BW_SET 
set reg drive_current_reg = DRIVE_CURRENT_SET 
set reg pre_emphasis_reg = PRE_EMPHASIS_SET 
set reg training loop=1 

y 


write local reg LINK_BW_SET = link_rate ( 0x0000_0680h ) 
write DPCD LINK_BW_SET =link_rate (00100h ) 

set reg drive_current_reg = 00 

set reg pre_emphasis_reg = 00 

set reg training loop=1 


Initial training 


Read DPCD 
DPCD_REV 
(00000h ) 


Sink is DPCD V1.0? 


Yes 


y 
Read DPCD MAX_LINK_RATE ( 00001h ) 
MAX_LINK_RATE = 10 
Yes No 


Set reg link_rate = 1 
Read DPCD MAX_LANE_COUNT (00002h ) 
y 


Set reg lane_count = MAX_LANE_COUNT | 


Y 


Write local reg TRAINING_EN = 1 | 


Set reg link_rate = 0 


set reg drive_current_reg = ADJUST_REQUESE_LANE 
A 


Set reg training_loop=1 


Set reg training_loop = training loop +1 | 


write local reg TRAINING_PATTERN_SET = 01 
(0x0000_0688h ) 
write DPCD TRAINING_PATTERN_SET = 01 ( 00102h ) 


write local reg DRIVE_CURRENT_SET = drive_current_reg ( 
0x0000_068ch ) 

write DPCD TRAINING_LANEx_SET = {drive_current_reg, 
pre_emphasis } (00103h - 00106h ) 


Wait 100us 


Read DPCD LANEO_1_STATUS and 
LANE2_3_ STATUS ( 00202h - 00203h ) 


Read DPCD ADJUST_REQUESE_LANEO_1 and 
ADJUST_REQUESE_LANEO_1 ( 


No—S 


Reg training_loop == 
No 


Reg drive_current_reg => 
ADJUST_REQUEST_LAJ 


00206h - 00207h ) 


AIlCR_DONE=1 Ni 
Yes 
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All Yes 


_CURRENT_REAC 


Set reg link_rate = 0 

Set reg training_loop=1 
set reg drive_current =0 
set reg pre_emphasis =O 


Reg link_rate =O 


Yes 


Fig. 23-13 Link Training Initial and Clock Recovery Training 
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23.6.2.6.5 State CHANNEL_EQ 


set reg pre_emphasis_reg = 00 
set reg training loop=1 


! 


write local reg TRAINING_PATTERN_SET = 10 (0x0000_0688h ) 
write DPCD TRAINING PATTERN_SET = 10 ( 00102h ) 


¥ 


write local reg PRE_EMPHASIS_SET = pre_emphasis_reg 
( 0x0000_068ch ) 

write DPCD TRAINING_LANEx_SET = {drive_current_reg, 
pre_emphasis } ( 00103h - 00106h ) 


Read DPCD LANEO_1_ STATUS and 
LANE2_3_ STATUS ( 00202h - 00203h ) 


AllCR_DONE=1 
Yes 
All LANE_SYMBOL_LOCK = 
INTERLANE_ALIGNED = 1 


Yes 


No 


Read DPCD ADJUST_REQUESE_LANEO_1 and 
ADJUST_REQUESE_LANEO_1 ( 00206h - 00207h ) 


Note : link_rate, lane_count, drive_current_reg, 
pre_emphasis_reg and training loop are 
temporary variables. 


Fig. 23-14 Equalizer Training 
23.6.2.7 How to Setup Main Stream Attribute Data 
23.6.2.7.1 Attribute of Video timing 
Chip hardware setups attribute of video timing automatically. 
23.6.2.7.2 Attribute of Color Depth 
Set IN_BPC of VIDEO_CTL_2 with correct value. 
23.6.2.7.3 Attribute of Color Space 
Set IN_COLOR_F of VIDEO_CTL_2 [1:0] with correct value. 
IN_YC_COEFFI of VIDEO_CTL_3 [7] also must be set. 
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set reg drive_current_reg = ADJUST_REQUESE_LANE 
set reg pre_emphasis = ADJUST_REQUESE_LANE 


No 
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23.6.2.8 How to do HDCP Authentication and Encryption 
23.6.2.8.1 Initialize HDCP Key 
Taking eDPO as an example, the configuration process is as follows. 


<Step 1>Set HDCP Key write enable. <BUS_SGRF_SOC_CON21>[12] = 1’b0 
<Step 2>Write HDCP Key into memory. The base HDCP key address for eDPO is 


OxFDF18000. 


<Step 3>Set HDCP Key access by controller. <BUS_SGRF_SOC_CON21>[12] = 1’b1 


For eDP1 


<Step 1>Set HDCP Key write enable. <BUS_SGRF_SOC_CON21>[13] = 1’b0 
<Step 2>Write HDCP Key into memory. The base HDCP key address for eDP1 is 


OxFDF1CO000. 


<Step 3>Set HDCP Key access by controller. <BUS_-SGRF_SOC_CON21>[13] = 1’b1 


23.6.2.8.2 SW HDCP State Machine 


AUTH Pass (RO = RO’) 


State A: 
Authentication 


State B: 
Encryption 
AUTH Fail 


Link integrality fail 
(Ri /=Ri’ ) 


State C: 
Monitor HDCP link 
integrality 


Fig. 23-15 SW HDCP State Machine 
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23.6.2.8.3 


SW HDCP Flowchart 


1.Check Sink side HDCP 
Capability and read BKSV 


Authentication 
Read DPCD 68028h 
Read DPCD 68000h — 68004h 
HDCP capable? 


2.Write BKSV into BKSVO — BKSV4 
Set SW_STORE_AN and then clear 


SW_STORE_AN 


3.Set AN to RX 


Get AN from ANO to AN7 
and set to DPCD register 
Ox6800C ~ 0x68013 


4.Set AKSV to RX 


Get AKSV from registers 
AKSVO to AKSV4 when AKSV_VALID is 1 
And set to DPCD registers 
0x68007 ~ 0x6800B 


5.Set BKSV to TX 
Set BKSV to BKSVO-BKSV4 


6.Wait RX rO_available 


7.Get RO' from RX 
Get RO' from DPCD register 
0x68005 ~ 0x68006 


8.Wait TX rO Ready 


9.Get RO from TX 
Get RO from registers 
RIO~RIL 


Authentication @- - 


11.Set HDCP_CTL_2 bit 0 and HDCP_CTL_Obit 4to1 


12. Set HDCP_CTL_O bit2, HDCP_ENC_EN 


Fig. 23-16 SW HDCP Flowchart A 


Note that BKSV to BKSVO~BKSV4 are loaded two times in step2 and in step5. With the first 
BKSV writing, AKSV starts to be loaded and SW_STORE_AN function is enabled. As another 
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function, validity of BKSV is possible by the bit filed, BKSV_VALID. In the other hand, the 


second BKSV writing starts the RO calculation. 


Encryption 


Set HDCP_CTL_2 bit Oand HDCP_CTL_Obit4to1 
Set HDCP_CTL_O bit2, HDCP_ENC_EN 


Monitor HDCP link integrality 


Monitor HDCP link integrality 


IRQ got? 


Cable lost? 


Read DPCD 00201h, check bit2 
(CP_IRQ) 


Clear HDCP_CTL_O bit2, HDCP_ENC_EN 


Y 
Read DPCD 68029h, check bit2 
(LINK_INTEGRITY_FAILURE) 


LINK_INTEGRITY_FAILU RE 
set? 


Cable plug_in? 
Y 
Link training process 
Video configuration process 


Clear HDCP_CTL_O bit2, HDCP_ENC_EN 


Authentication 
Fig. 23-17 SW HDCP Flowchart B 
23.6.2.9 How to Configure Video 
We suggest using M value auto-generated mode. 
Slave mode video configuration process (M value auto-generated) 
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System link 
training done? 


up 


Set FIX_M_VID =0, 
Base + Ox60C 


Set BPC mode& 
Dynamic range & 
colorimetric 
Base + 0x0024 


Set F_SEL=0 
Base +0x00044 
Bit 4 


Set YCbCr 
coeficients 
Base + 0x0028 N 


Set Video mode to 
slave 
Base + 0x0800 


Enable Video input 
Base + 0x0020 


Check the video 
format of two 
consecutive frames 


Set system to 
configure packet 


Fig. 23-18 Slave mode video configuration process (M value auto-generated) 
Slave mode video configuration process (M value register defined 1400x1050/108M, 
RGB888, 2.7G) 
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System link 
raining done? 


¥ 


Set BPC mode& 
Dynamic range & 
colorimetric 
Base + 0x0024 


Set YCbCr 
coeficients 
Base + 0x0028 


Set Video mode to 
master&enable 
Base + 0x0800 


onfigure the 
timing for master 
mode 
Base +0x0804 
~0x0820 


Configure the M value = 0d7400 
Base + 0x0700~0708 


Configure the N value = 0x3390 
Base + Ox070C~07 14 


Enable Video input 
Base + 0x0028 


video stabley 
Base + 0x0608 
Bit 2 


Set system to 


configure packet 


Fig. 23-19 Slave mode video configuration process (M value register defined) 
Notes: Usually, you do not need to set FIX_M_VID to 1. We suggest that set FIX_M_VID to 0. 


If FIX_M_VID is 0, then the hardware calculated M_VID value is used. But, if FIX_M_VID 
must be set to 1 by any reason, then M_VID_0, M_VID_1 and M_VID_2 should be set by 
using following formula. 

M_VID = F_STRM_CLK * N_VID / FDIV2_CLK 

Notes: F_STRM_CLK means the frequency of STRM_CLK, FDIV2_CLK means the frequency of I_CLK_DIV2. 
STRM_CLK and I_CLK_DIV2 can be found in figure DP Clock Domain. 


N_VID must be choose let the result of this equation is an integer, for example N_VID is 
13500 (0x34bc) in 2.7G and 8100 (0xifa4) in 1.62G. 

2.7G: M_VID = F_STRM_CLK*0x34BC/135M 

1.62G: M_VID = F_STRM_CLK*0x1FA4/81M 

For example, if input is 1400x1050/108M, RGB888, 2.7G, 

M_VID = 108*0x34BC/135= 0x2A30, 

set M_VID_0O = 0x30, set M_VID_1 = 0x2A, set M_VID_2 = 0. 
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23.6.2.10 How to Configure Audio 

If want to transfer S/PDIF or I2S by eDP TX, please set these GRF registers first. 
<VO1_GRF_VO1_CONO>[3] 1’b1 //eDPO 12S 

<VO1_GRF_VO1_CONO>[4] 1’b1i //eDPO S/PDIF 
<VO1_GRF_VO1_CON1>[3] 1’b1 //eDP1 12S 

<VO1_GRF_VO1_CON1>[4] 1’b1i //eDP1 S/PDIF 

The controller should be set as below. We suggest using M value auto-generated mode. 
Slave mode audio configuration process (M value auto-generated) 


Set audio to SPDIF 
mode 
Base + 0x0800 


Enable SPDIF 
interface 
0x00D8 


Set FIX_M_AUD =0 
Base + O0x060C 


Enable Audio 
Base + 0x0618 


Fig. 23-20 Slave mode audio configuration process (M value auto-generated) 
For example audio type is I2S, which is 2CH, 44.1kHz, 16 bits sample, setting as below 


<EDPTX_DP_AUD_CTL> = 0x11 
<EDPTX_FUNC_EN_1> = 0x04 
<EDPTX_AUD_CTL> = 0x01 
<EDPTX_I2S_CTRL> = 0x10 
<EDPTX_I2S_CH_SWAP> = 0x02 
<EDPTX_DP_AUD_CTL> = 0x15 
<EDPTX_I2S_CH_CTRL1> = 0x00 

//12S STA 

<EDPTX_AUDIO_I2S_CH_STA1> = 0x00 
<EDPTX_AUDIO_I2S_CH_STA2> = 0x00 
<EDPTX_AUDIO_I2S_CH_STA3> = 0x21 
<EDPTX_AUDIO_I2S_CH_STA4> = 0x10 
<EDPTX_AUDIO_I2S_CH_STA5> = 0x01 


For other sample_rate, channel number and bits_per_sample, change the setting value. 
If I2S is 8CH, <EDPTX_I2S_CH_CTRL1> bit2 should be 1’b1. 
Slave mode audio configuration process (Register defined M value, 48 KHz, 2.7 G) 
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Set audio to SPDIF 
mode 
Base + 0x0800 


Enable SPDIF 
interface 
Ox00D8 


detected? 


Set FIX_M_AUD = 1 
Base + Ox060C 


Set M_AUD = 0x00400 
Base + (0x07 48~0x750) 


Set N_AUD = 0x15F9 
Base + (0x0754~0x75C) 


Enable Audio 
Base + 0x0618 


Fig. 23-21 Slave mode audio configuration process (Register defined M value) 
Notes: Usually, you do not need to set FIX_M_AUD to 1. We suggest that set FIX_M_AUD to 0. 


If FIX_M_AUD is 0, then the hardware calculated M_AUD value is used. But, if FIX_M_AUD 
must be set to 1 by any reason, then M_AUD_0, M_AUD_1i, M_AUD_2 and N_AUD_O, 
N_AUD_1, N_AUD_2 should be set by using following formula. 

M_AUD = 512*Faud_sample* N_AUD / 2 * FLS_CLK 

Notes: Faud_sample is the sampling frequency of the audio stream being transported. FLS_CLK is the 
frequency of I_LINK_CLK. I_LINK_CLK can be found in figure 1-4 DP Clock Domain. 


For example, 
2.7G M_AUD = 512*Faud_sample *N_AUD/270,000,000 
1.62G M_AUD = 512*Faud_sample*N_AUD/162,000,000 
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23.6.2.11 


Read Hotplug status 
Base + Ox03D0 bit 0 


Hot plugin 
detected? 


HPD process 


Return 


How to PROCESS interrupt 


Interrupt process 


System in Hot 
plug state 


B 


Video change 
process 


Read interrupt 
status 


HPD changed 
Base + 0x03D0 
bit 0 


HPD process 


RQ happenéd 
Base + Ox03DC 
bit 6 


Auth change 


IRQ process 
process 


HDCP auth done 
process 


HPD process 


Fig. 23-22 Interrupt process 
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23.6.2.12 How to Send Auxiliary Information Packets 


Clear packet enable 
bit 


Load packet content 
to registers 


Set packet updated 
bit 


Set packet enable 
bit 


Set sys_state to 
“HDCP AUTH” 


Fig. 23-23 Send Auxiliary Information Packets 
23.6.3 GRF Setting for EDP TX 


There are two eDP TX in this system. They both need to set GRF correctly. 


eDPO: 

<HDPTXPHY_GRF_CONO> [0] = 1’b1 //PHYO 
<VO1_GRF_VO1_CONO>[0] = 1’b1 
<VOP_GRF_VOP_CON2>[1:0] = 2’b01 
eDP1: 

<HDPTXPHY_GRF_CONO> [0] = 1’b1 //PHY1 
<VO1_GRF_VO1_CON1>[0] = 1’b1 
<VOP_GRF_VOP_CON2>[4:3] = 2’b01 


If want to transfer S/PDIF or I2S, please set these registers. 
<VO1_GRF_VO1_CONO>[3] 1’b1 //eDPO 12S 
<VO1_GRF_VO1i_CONO>[4] 1’b1i //eDPO S/PDIF 
<VO1_GRF_VO1_CON1>[3] 1’b1 //eDP1 12S 
<VO1_GRF_VO1_CON1>[4] 1’b1i //eDP1 S/PDIF 
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Chapter 24 HDMI TX Controller 


24.1 Overview 

The HDMI TX Controller supports the following features: HDMI 2.1 Compliance 

@ Fixed Rate Link (FRL) stream 

Support for 4K@120 Hz and 8K@60 Hz video modes 

Extended Metadata Packets 

Variable Refresh Rate (VRR) including Quick Media Switching (QMS) which is also known 

as Cinema VRR) 

Fast Vactive (FVA), which is also Known as Quick Frame Transport (QFT) 

Transmission of Compressed Video 

Reed-Solomon Forward Error Correction (RSFEC) 

SCDC I2C DDC access 

TMDS Scrambler to enable support for 2160 p@60 Hz with RGB/YCbCr 4:4:4 

YCbCr 4:2:0 support to enable 2160 p@60 Hz at lower HDMI link speeds 

Character Error Detection 

Multi-stream Audio Support (Multi-stream Audio Sample) 

Enhanced Audio Return Channel (EARC) 

HDCP 1.4 Compliance 

@ According to HDMI 2.1 Specification, support for this HDCP encryption/decryption 
method is not available when operating in Fixed Rate Link mode 

@ For HDMI 2.0 and lower version specifications, HDCP 1.4 content protection engine is 
available 

HDCP 2.3 Compliance 

@ External HDCP 2 interface is provided, which allows connecting HDCP 2 Embedded 
Security Module IP that can be licensed separately 

Single-channel DVI 1.0 backward compatibility (dual-link DVI is not supported) All HDMI 

sources are compatible with all DVI-compliant sinks and all HDMI sinks are compatible with 

DVI-compliant sources. All HDMI devices are compatible to the DVI 1.0 Specification, except 

some rules. For more information on these rules, see the HDMI 1.4b Specification. 

Supports the following video formats: 

@ RGB 4:4:4 8-bit normal color mode 

RGB 4:4:4 10-bit deep color mode 

YCBCR 4:4:4 8-bit normal color mode 

YCBCR 4:4:4 10-bit deep color mode 

YCBCR 4:2:0 8-bit normal color mode 

YCBCR 4:2:0 10-bit deep color mode 

Up to 4K x 2K video format (HDMI 1.4b) 

CEA-861-F video format (HDMI 2.0) 

CTA-861-G video format (HDMI 2.1) 

Supports encoded audio data: 

@ L-PCM 

@ L-PCM multi-channel 

@ High Bit-Rate audio 

Supports CEC function. CEC is a protocol that provides high-level control functions between 

all of the various audiovisual products in your environment. The CEC bus allows all products 

in the system to potentially discover and communicate with each other. 

Support eARC function. The eARC TX uses the HPD and utility lines of the HDMI connector to 

receive audio samples from HDMI sink to HDMI source, along with bidirectional control data 

packets. 

The supported audio formats include: 

@ L-PCM (up to 32 channels) 


24.2 Block Diagram 

HDMI TX CONTROLLER comprises with: 
@ MM: Main Module 

@ APB: APB Interface Module 

@ AVP: Audio Video Packet Module 
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EARC: Enhanced Audio Return Channel Receiver (eARC Rx) Controller 
CEC Module: Consumer Electronics Control Module 

HDCP 2.x Encoder (External) 

IPI: Image Pixel Interface 

STI: SPDIF Tx Interface 

ITI: I2S Tx Interface 

SRI: S/PDIF Rx Interface 

IRI: 12S Rx Interface 


HDMI TX Controller 
Audio Video Packet Module (AVP) 


HDMI eDP 
7 Combo PHY 
(Main Link) 


Video 
Transmitter 
User Application 


Audio 
Transmitter 
User Application 


APB User 
Application 


Module 
| Se 
IO (12C) 


HDMITX 


CEC Module = > 10 (CEC) 


Audio | S/PDIF RX Interface 
Receiver [Register Bank | eARC RX Controller <——_____________________,|_Homtepp 
User Application | {EEEI2SeRXelnterfacemennn Combo PHY 


(Side Band) 


Fig. 24-1 HDMI TX Controller Block Diagram 
24.3 Function Description 
24.3.1 Main Module 
This includes the following sub modules which can be common or completely independent of 
the remaining macro blocks. 
@ Reset Manager Module 
Timer Base Module 
Control Measurement Unit 
Status and Control Data Channel Module 
Display Data Channel 
@ I2C Master Module 
24.3.1.1 Reset Manager Module 
The Reset Manager module, generates all reset and initial signals required by the other 
functional modules; Synchronizes the resets to different clock domains; Guarantees that the 
resets from different clock domains to the same functional modules; Overlap when asserted 
the reset architecture of the HDMI TX Controller comprises of three types of clearing logic: 
the asynchronous reset, software initials, and software disables. 
24.3.1.2 Timer Base Module 
The Timer Base module generates timer bases for the reference counters of the different 
timers. The timer bases are calculated based on the timer_reference_base (frequency of the 
reference clock - refclk) field of the timer_base_configO registers. 
24.3.1.3 Control Measurement Unit 
The Control Measurement Unit (CMU) measures the frequency and provides watchdog of 
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imeasclk signal (frequency greater than 2 KHz). Frequency= ocfgr_clk_freq[19:0]/base time 
signal or evaluation period. 

24.3.1.4 Status and Control Data Channel Module 

The Status and Data Control Channel (SCDC) operates as a point-to-point communication 
protocol to exchange data between the HDMI Source and the HDMI Sink. It is an I2C-based 
system and makes use of the same I2C interface used for E-EDID (DDC) accesses and for 
HDCP (I2C Bus) accesses. This protocol extends the I2C standard by providing a mechanism 
for the Sink device (I2C Slave) to request a Source device (I2C Master) to initiate a status 
check read. The SCDC access is used for Read/Write operations into the SCDC registers for 
retrieving information about the actual status of the controller. 

24.3.1.5 Display Data Channel 

The Display Data Channel (DDC) reads E-EDID and SCDC structure to determine the 
capabilities and characteristics of the Sink. DDC implements the I2C Master for DDC/E-DDC 
channel in HDMI TX controller. 

The DDC Controls all I2C transactions Interfaces with HDCP 1.4, HDCP 2.x, SCDC, and 
software The I2C Master complies with the I2C Bus Specification, Version 2.1. 

24.3.1.6 I2C Master Module 

The I2C Master module implements the I2C Master for E-DDC channel in HDMI TX 
Controller. It is responsible for all I2C transactions and it can interface with HDCP 1.4, HDCP 
2.x, SCDC, and software (SW). The software interface allows reading the Sink's E-EDID 
based on system needs. The I2C Master complies with the I2C Bus Specification 2.1. 
24.3.2 AMBA APB Interface Module 

The APB Interface communicates between the AMBA 3 APB Slave Interface module and the 
HDMI TX Register Bank. The AMBA APB Interface module. Receives the APB Master's 
Read/Write operations and translates them into the internal Register Bank Access (RBkK) 
protocol; Multiplexes the Register Bank access to the several domains based on the APB 
address; Synchronizes the Register Bank access protocol into/from the corresponding clock 
domain For more information, see AMBA 3 APB Protocol. 

24.3.3 Audio Video Packets (AVP) Module 

The Audio Video Packets (AVP) module packages the input audio, video, and packet 
information into a TMDS stream and prepares it for transmission in to the FRL or TMDS 
stream. This stream can be redirected for encryption to an external HDCP 2.x encoder. An 
HDCP 1.4 encoder is used internally for the TMDS stream. AVP module consists of the 
following modules: “Video Processing Unit”,“FRL Processing Unit”,“TDMS Processing 

Unit” ,““Audio Processing Unit”. 

24.3.3.1 Video Processing Unit 

The Video Processing Unit receives the video stream from the user application side to 
transmit into the HDMI stream. The Video Processing Unit of the AVP module consists of the 
components shown in Figure 24 -2. 


Input Video DataPath 


Image Pixel 
Interface 


Signals FRL Packets 


(HDMI FRAME) 


Fig. 24-2 Input Video Data Path 
The Video Interface module detects and measures the video parameters and characteristics 
of the input video stream (IPI). The Video Interface module also samples the Image Pixel 
Interface (IPI) and maps the correspondent video data to the internal blocks. The measured 
video parameters are: Hfront, Hback, Hblank, Hactive, Htotal, Hsync Width, Vsync Width, 
Vback, Vblank, Vactive, Vtotal. 
The measured video characteristics are Vsync polarity, Hsync polarity, Alternative video 
detection, Field detection, Progressive or Interlaced video detection. 
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24.3.3.2 FRL Processing Unit 
The FRL Processing Unit of the AVP module consists of the components shown in Figure24-3. 


FRL DataPath 
| FRL packets FRL packets 
Tri-bytes stream Stream(16-bits) PHY data 


stream Interface(18-bits) 


Fig. 24-3 FRL Data Path 
24.3.3.3 TMDS Processing Unit 
The TMDS Processing Unit processes the TMDS stream which includes audio, video, and 
auxiliary data stream. The TMDS Processing Unit of the AVP module consists of the 
components shown in Figure 24-4. 


TMDS DataPath 


TMDS packets Implements 
Tri-bytes Stream(16-bits ney jab bk TMDS Mode 


i 4! buses packets Scramblin PHY data 
stream Interface(18-bits) 


Fig. 24-4 TMDS Data Path 
24.3.3.4 HDCP 1.4 Encoder 
The HDCP 1.4 Encoder module receives the data from the TMDS Datapath from the four 
buses (a, b, c and d). This data includes the following: Video, Data Island, Control Period, 
HSYNC and VSYNC Indication, Data Enable This module encrypts the TMDS Stream. HDCP 
1.4 uses an custom cipher for data encoding, a Finite State Machine to control the 
encryption operation and a dedicated access to the I2C Master present in the HDMI TX 
controller. For more information about the HDCP protocol, see the HDCP 1.4 Specification. 
24.3.3.5 Audio Processing Unit 
The Input Audio Processing Unit receives the audio data-Inter-IC Sound (12S) Interface, and 
Sony/Philips Digital Interface (S/PDIF), from the application side to transmit into the HDMI 
stream. The Input Audio Processing Unit of the AVP module consists of the components 
shown in Figure 24-5. 


Input Audio DataPath 


_ S/PDIF Interface | 
12S Interface 


Fig. 24-5 Input Audio Data Path 
24.3.3.6 Packet Scheduler 
The Packet Scheduler schedules enabled packets and transfers it to the Frame Composer 
module. You can configure the priorities of the packets. 
24.3.4 Enhanced Audio Return Channel Receiver (eARC Rx) Controller 
The eARC Rx controller Uses the HPD and Utility lines to receive audio samples from the 
eARC Rx sink. Supports bi-directional communication of data packets. The data packets are 
read and written through the register bank. The following are the audio output selectable 
interfaces: Sony/Philips Digital Interface (S/PDIF) (up to 8 audio channels); Inter-IC 
Sound (12S) (up to 8 audio channels) 
24.3.5 Consumer Electronics Control Module 
The Consumer Electronics Control (CEC) module Provides high-level control functions for all 
the various audio-visual products connected to the HDMI. Uses a single bidirectional line for 
transmission and reception of messages. The following terms are commonly used for CEC 
module: Message-The information (payload data) received by CEC application/software 
level. Frame-A frame is one burst of a data flow (including payload and overhead data) 
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received by the CEC controller after triggered by the CEC software. The maximum size of a 
frame is 16 data blocks (including a header block). Data/Header block-One data/header 
block consists of 10-bits, in which 8-bits are payload data and 2-bits are overhead. There 
are two operation modes for a CEC module. Initiator mode-In this mode, the CEC module 
sends out messages and waits for a follower for feed-back. CEC module works in this mode 
when it sends a frame. After the transmission is complete, it reverts to the follower mode 
automatically. Follower mode-In this mode, the CEC module receives messages and sends 
appropriate acknowledgment to the initiator. The CEC module always works in the follower 
mode whenever it does not transmit any data. There can be more than one followers. 
24.3.6 HDCP 2.x Encoder(External) 

The HDCP 2.x Encoder encrypts the Tri-bytes stream using the HDCP 2.x encryption 
protocol. The HDCP 2.x specification includes a more powerful authentication protocol and a 
locality check that ensures the sink and source are close together. HDCP 2.x is not backward 
compatible with HDCP 1.4, so both protection systems co-exist in the HDMI TX controller. 
The controller provides support for HDCP 2.x, through external HDCP 2.x encoder. HDCP 2.x 
Encoder (HDCP2 ESM) can be automatically configured and integrated with the controller. 
The verification environment also supports this encryption engine. 

24.3.7 Register Bank 

The register bank comprises of 32-bit registers that can be seen from the software side, as 
read-only, write-only, read-write. The configuration shell module placed per clock domain 
and functional area reduces the number of synchronizations. Synchronization is done at the 
APB level instead at the bit field or signal levels. The Register Bank of the HDMI TX 
controller is divided into four regions that is placed within the functional domain, AVP, MAIN, 
CEC, eARC RX. 


24.4 Register Description 
24.4.1 Internal Address Mapping 


Slave address can be divided into different length for different usage, which is shown as 
follows. 


24.4.2 Registers Summary 


|___Name | orteot [sizel Yeiue | Description 


HDMI TX 
Controller CORE TIMEST |0x0014 wv foxsizasse IP Timestamp HHMM Register 


Controller CORE TIMEST |0x0018 0x30333131 |IP Timestamp MMDD Register 
0x001C 0x32303231 |IP Timestamp YYYY Register 


SET REQUEST 
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Reset Ss 
__ Name | ortset |size| Yeise | Description 
HDMI TX 
Controller. RESET MANAG|ox0048 |w_ |ox00000000 Boel areca rele iinaials 
ER CONFIGO g g 
HDMI TX 
Controller RESET MANAG |0x0050 1 |oxocecee ee 
ER STATUSO g 
HDMI TX 
Controller RESET MANAG |0x0054 |w_ _|oxo0000000 /Nain Controller Software Status 
ER STATUS1 g 
HDMI TX 
Controller RESET MANAG |0x0058 |w |oxo0000000 [Nain Controller Software Status 
ER STATUS2 g 
HDMI TX j aaar 
Controller TIMER BASE_ |0x0080 wv loxseereas es Base Configuration Register 
CONFIGO 
HDMI TX 
Controller TIMER BASE |0x0084 W |0x00000000 |Timer Base Status Register 0 
STATUSO 
HDMI TX ; 
Controller I2CM SM SCL |0x00EO |W /oxossE08se [12° Master Standard-mode SCL 
CONFIGO g 
HDMI TX ; 
Controller I2CM FM_SCL |0x00E4 11 lowoarzean aetna mode SCL 
CONFIGO g 
HDMI TX 
Controller I2CM CONFIG |OxO0OE8 0x00000000 |I2C Master configuration 0 
0 


HDMI 1X 
Controller I2CM CONTRO |OxOOEC 0x00000000 |JI2C Master control O 
HDMI TX 
Baateallan eM MSO Oooo 0x00000000 |I2C Master status 0 


Oe tte ey 

HDMI TX 

Controller I2CM_INTERFA |Ox00F4 0x00000000 pa ad Interface SW access 
CE CONTROLO 

HDMI TX 

Controller I2CM_INTERFA |Ox00F8 0x00000000 aie ak Interface SW access 
CE CONTROL1 

C 


HDMI TX 
Controller I2CM_INTERFA |0x0100 0x00000000 eo SW write 
CE WRDATA 4 7 x DY 

HDMI TX 
Controller I2CM_INTERFA |0x0104 0x00000000 Sr pee ca SW write 
CE WRDATA 8 11 pey: 

C 


HDMI TX , 
ontroller_I2CM_INTERFA |0x0108 GxO0000000|| ee 
CE_WRDATA 12 15 es 

HDMI TX 

Controller I2CM_INTERFA |0x010C COUNT ea ee ee 
CE _RDDATA 0 3 vey 
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Reset ym 
__Name | offset |size| Ste | Description 
HDMI TX 
Controller 12CM_INTERFA 0x0110 |w_ |oxoo000000 1-0 Master Interiace SW read 
CE RDDATA 4 7 #2Y 
HDMI TX 
Controller I2CM_INTERFA |0x0114 |w_ |oxo0000000 1-0 Master Intetiace SW read 
CE RDDATA 8 11 pey: 
HDMI TX 
Controller I2CM INTERFA |0x0118 |w  |ox00000000 Fal epe eine SW read 
CE RDDATA 12 15 ory 
HDMI TX 
Controller SCDC CONFIG |0x0140 W_ |0x00000080 |SCDC configuration 0 
0 
HDMI TX 
Controller SCDC CONTR |0x0148 |W. |0x00000000 |SCDC control 0 
OLO 


HDMI TX 
Controller SCDC_ STATUS |0x0150 0x00000000 |SCDC status 0 
0) 


HDMI TX ; = er 
Controller FLT CONFIGO 0x0160 0x00000000 |FRL Link Training configuration 0 
HDMI TX : ith 
Controller FLT CONFIG1 0x0164 W_ |0x00000000 |FRL Link Training configuration 1 


HDMI TX ; 
Controller FLT CONFIG2 0x0168 w_ Joxoo000000 FRL Link Training configuration 2 


0x00000000 |FRL Link Training control 0 
0x00000000 |Main Unit Status Register 0 


HDMI TX 


Controller FLT CONTROL |0x0170 
0) 
HDMI TX 
Controller MAINUNIT STA/Ox0180 W 
TUSO 
HDMI TX Video Interface configuration 
Controller VIDEO INTERF |Ox0800 Ww 0x00000000 Radicter0 g 
ACE _CONFIGO g 
HDMI TX ; . : 
Controller VIDEO _INTERF|0x0s0s |w_ |ox00000000 tees configuration 
ACE_CONFIG2 g 
HDMI TX 
Controller VIDEO INTERF |Ox080C W_ |0x00000000 |Video Interface control Register 0 
ACE CONTROLO 
, | 


HDMI TX 

ACE_STATUSO 

HDMI TX . . ; ; 
Konto ozo racanfoossc 
G_CONFIGO 

HDMI TX Audio Interface configuration 
Controller AUDIO INTERF|0x0820 0x00000000 Register 0 

ACE CONFIGO 

HDMI TX Audio Interface configuration 
Controller AUDIO _INTERF |0x0824 0x00000000 Register 1 

ACE _CONFIG1 

HDMI TX 

Controller AUDIO INTERF |0x082C 0x00000000 |Audio Interface control Register 0 
ACE _CONTROLO 
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ee 
HDMI TX 

Controller AUDIO _INTERF |0x0834 W_ |0x00000000 |Audio Interface status Register 0 
ACE STATUSO 


HDMI 1X Frame Composer configuration 
Controller FRAME COMPO|0x0840 W |0x42000000 Register 0 

SER CONFIGO 

HDMI 1X Frame Composer configuration 
Controller FRAME COMPO/0x0844 W_ |OxFFFOFFOO Register 1 

SER _ CONFIG1 

HDMI TX . . 
Kontolec Fran courofoaess jw foxooocco ame cose comauation, 
SER CONFIG2 

HDMI 1X Frame Composer configuration 
Controller FRAME COMPO|0x084C W |0x00000000 Register 3 

SER _ CONFIG3 

HDMI TX , ; 
SER_CONFIG4 g 

HDMI TX : . 
Kantolecrrant courofoasss jw foroooccon fame cznvsecomauation, 
SER _ CONFIG5 

HDMI 1X Frame Composer configuration 
Controller FRAME COMPO|0x0858 W |0x00000000 Register 6 

SER CONFIG6 

HDMI TX ? 5 
SER_CONFIG7 g 

HDMI 1X Frame Composer configuration 
Controller FRAME COMPO|0x0860 W_ |0x00010000 Register 8 

SER _ CONFIG8 

HDMI 1X Frame Composer configuration 
Controller FRAME COMPO|0x0864 W_ |0x00000100 Register 9 

SER _CONFIG9 

HDMI TX : 
SER _CONTROLO 

HDMI TX Video Monitor configuration 
Controller VIDEO MONIT |Ox0880 W_ |0x00000000 Register 0 

OR _CONFIGO 

HDMI TX 

Controller VIDEO MONIT |0x0884 W |0x00000000 |Video Monitor status Register 0 
OR_STATUSO 

HDMI TX 

Controller VIDEQ MONIT |0x0888 W_ |0x00000000 |Video Monitor status Register 1 
OR STATUS1 

HDMI TX 

Controller VIDEO MONIT |0x088C W |0x00000000 |Video Monitor status Register 2 
OR STATUS2 

HDMI TX 

Controller VIDEO MONIT |0x0890 W |0x00000000 |Video Monitor status Register 3 
OR_STATUS3 

HDMI TX 

Controller VIDEO MONIT |0x0894 W_ |0x00000000 |Video Monitor status Register 4 
OR STATUS4 
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Value P 


HDMI TX 

Controller VIDEQ MONIT |0x0898 W_ |0x00000000 |Video Monitor status Register 5 
OR_STATUS5 

HDMI TX 

Controller VIDEO MONIT |0x089C W_ |0x00000000 |Video Monitor status Register 6 
OR _STATUS6 

HDMI TX , 
Controller HDCP2LOGIC_ |ox08E0 jw |oxo0000000 |IOCF 2 Logic Configuration 
CONFIGO g 

HDMI TX 

Controller HDCP2LOGIC_ |0x08E4 W |0x00000000 |HDCP 2 Logic GPIO Inputs 

ESM _GPIO_IN 

HDMI TX 

Controller HDCP2LOGIC_ |Ox08E8 W_ |0x00000000 |HDCP 2 Logic GPIO Outputs 

ESM _GPIO OUT 

HDMI TX 

Controller HDCP14 CONF |0x0900 W_ |0x00010000 |HDCP 1.4 Configuration Register 0 
1GO 

HDMI TX 

Controller HDCP14 CONT |0x0904 W |0x00000000 |HDCP 1.4 Configuration Register 1 
ROLO 

HDMI TX 

Controller HDCP14 CONF |0x0908 W_ |0x00000000 |HDCP 1.4 Configuration Register 2 
IG1 

HDMI TX 

Controller HDCP14 CONF |Ox090C W_ |0x00000000 |HDCP 1.4 Configuration Register 3 

1G2 

HDMI TX 

Controller HDCP14 KEY |ox0914 1 |oxcocecee DCE La Key Dectyploneseed 

Register 

SEED 

HDMI TX 
Controller HDCP14_KEY_ |oxo918 |w  |oxoo000000 |HOCP 1.4 Key High Configuration 
H Register 

HDMI TX ; , 
Controller HDCP14 KEY |oxo9ic_ |w_ |oxoo000000 [HDCP 1.4 Key Low Configuration 
L Register 

HDMI TX 

Controller HDCP14 KEY |0x0920 W |0x00000000 |HDCP 1.4 Key Status Register 
STATUS 

HDMI TX . 

eae em HDCP 1.4 AKSV High 

a HDCP14 AKSV |0x0924 0x00000000 Configuration Register 

HDMI TX Sie 
Controller HDCP14 AKSV |0x0928 PxO0dNOOUO es eo eo aurenion 
i: Register 


- 


HDMI TX HDCP 1.4 An Low Configuration 


HDMI TX 
0x00000000 |HDCP 1.4 Status Register 0 


Controller HDCP14 STAT |0x0934 
USO 
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Reset a 
name | oven [sie] Geise | Desention 


HDMI TX 
Controller HDCP14 STAT |0x0938 1 foxooooooo HDCP 1.4 Status Register 1 
US1 


HDMI TX 

Controller SCRAMB_ CONF /0x0960 1 |oxocecee Scrambler config register O 
1GO 

HDMI TX ; 

Controller LINK CONFIGO 0x0968 w_ |oxooo00010 Link config register 0 


HDMI TX : 

Controller TMDS FIFO C |0x0970 Sxouoosoer ire eer nce c 

ONFIGO 

HDMI TX 

Controller TMDS FIFO_C |0x0974 0x00000000 |TMDS FIFO Control Register 0 

ONTROLO 

HDMI TX 

SEE FRL Reed-Solomon FEC 

Controller FRL_ RSFEC C |0x0A20 0x00000000 Configuration Register 0 

ONFIGO 

HDMI TX ; 

Controller FRL_RSFEC_ST|0x0A30 OxO0000000)) (oa ee ate etree eres 

ATUSO g 

HDMI TX , 

Controller FRL_PKTZ_CO |0x0A40 Gxouondode:|= Che sesctizen Conrigucation 
Register 0 

NFIGO 

HDMI TX 

Controller FRL_ PKTZ CO |0x0A44 0x00000000 |FRL Packetizer Control Register O 

NTROLO 

Cc . 

Cc . 

U 


FR acetic Regie 0 
HDMI TX 
ontroller FRL_PKTZ CO |Ox0A50 W_ |0x00000000 |FRL Packetizer Control Register 1 
NTROL1 
HDMI TX 
ontroller_ FRL_ PKTZ STA |Ox0A54 W  |0x00000000 |FRL Packetizer Status Register 1 
TUS1 
HDMI TX 
ontroller PKTSCHED Co|loxoaso |w_ |oxoooo0006 |Packet Scheduler Configuration 
Register 0 
NFIGO 
n 


C 
C 


HDMI TX 

Controller PKTSCHED PR |0x0A88 0x09070D08 ee ee ee Queue 1 

QUEUE1_CONFIGO g g 

HDMI TX 

Controller. PKTSCHED PR |0x0A8C 0x06050C04 far geese ee Queue 2 
UEUE2 CONFIGO g g 

C 


HDMI TX 

ontroller PKTSCHED PR |0x0A90 OxOEOFOBOA ee ae a Queue 2 
QUEUE2 CONFIG1 g g 

HDMI TX 

Controller PKTSCHED PR |ox0A94 0x00001110 ute tace hci oo Queue 2 
QUEUE2 CONFIG2 g g 

HDMI TX 

ETE Packet Scheduler - Packet 
Controller PKTSCHED PK |Ox0A98 0x00764807 : : } 

| CONFIGO © pror9e pxooressor [ake She Register 0 
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Reset sg 
| __Meme | offset [steal Vetus | Pewerptton 
HDMI TX ; 
Controller PKTSCHED PK |0x0A9C |W [0x00007F00 |PaCKst Scheduler - Facket 
T_CONFIG1 g g 
HDMI TX 
an eee Packet Scheduler - Packet 
Controller PKTSCHED PK |0x0AaO |w__|ox11001000 |Paceet ch : 
T_CONFIG2 promo _|w_loxoosco [i dee 
HDMI TX ; 
Controller PKTSCHED PK |0x0AA4 |W [0x00000000 [Packt Scheduler = Packet 
T_CONFIG3 g g 
HDMI TX 
Game Packet Scheduler - Packet Enable 
= nel PKTSCHED PK |Ox0AA8 1 foxoooooe Control Register 
HDMI TX 
Controller PKTSCHED_PK |0x0AAC 1 |oxcoceeee ee ee 
T_CONTROLO g 
HDMI TX ; 
Controller PKTSCHED_PK |0x0AB0 jfoxoooooee es ee 
T_SEND q 
HDMI TX ; 
Controller PKTSCHED PK |0x0AB4 |W 0x00000000 |F2CKSt Smeduler = Status 
T_STATUSO ? 
HDMI TX : 
Controller_ PKTSCHED_PK |0x0AB8 1» |oxcooeeee i oct ons gael 
T_STATUS1 g 
HDMI TX ares 
Controller PKT NULL_CO |ox0B00 |w Joxo0000000 NEE > Nill ~ Packet contents 
NTENTSO g 
HDMI TX ae 
Controller PKT_NULL_CO |0x0B04 1 |oxcocecee ees eee ee 
NTENTS1 g 
HDMI TX ae 
Controller PKT_NULL CO |0x0B08 |W |0x00000000 |NULE ~ Nill - Packet contents 
NTENTS2 g 
HDMI TX ea 
Controller PKT NULL CO |0x0B0C |W |oxo0000000 |NULE ” Nill - Packet contents 
NTENTS3 g 
HDMI TX ae 
Controller PKT_NULL_CO |0x0B10 1 |oxocecee Dey a gerne ee 
NTENTS4 g 
HDMI TX aa 
Controller PKT NULL CO |0x0B14 |W |0x00000000 |NULE ~ Null - Packet contents 
NTENTS5 g 
HDMI TX a 
Controller PKT NULL CO |0x0B18 |W 0x00000000 [NULL ” Null - Packet contents 
NTENTS6 g 
HDMI TX re 
Controller_PKT_NULL_CO |0x0B1C 1 |oxooeecee ag, ee ene 
NTENTS7 g 
HDMI TX ) | 
Ae pe ACP - Audio Content Protection - 
Controller PKT ACP CON |0x0B20 Ww  |0x00000000 Packet contents register 0 
TENTSO 
HDMI TX , | 
ETT ACP - Audio Content Protection - 
erie PKT ACP CON /0x0B24 1 foxooooooe Packet contents register 1 
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Reset at 
| Name | Oftset_|size| Value pee neuOn 
HDMI TX . : 
eg ae ae ACP - Audio Content Protection - 
Controller PKT ACP CON |0x0B28 W 0x00000000 Packet contents register 2 
TENTS2 
HDMI TX ; ; 
ee eae ACP - Audio Content Protection - 
Controller PKT ACP CON |Ox0B2C 1 |oxooecee Packet contents register 3 
TENTS3 
HDMI TX ; ; 
ees Fie ACP - Audio Content Protection - 
Controller PKT ACP CON |0x0B30 W 0x00000000 Packet contents register 4 
TENTS4 
HDMI TX ; ; 
ee ACP - Audio Content Protection - 
Controller PKT ACP CON |0x0B34 W 0x00000000 Packet contents register 5 
TENTS5 
HDMI TX ; : 
aT Es ACP - Audio Content Protection - 
Controller PKT ACP CON |0x0B38 1 |oxoooecee Packet contents register 6 
TENTS6 
HDMI TX ; ; 
awe ACP - Audio Content Protection - 
Controller PKT ACP CON |Ox0B3C W 0x00000000 Packet contents register 7 
TENTS7 
HDMI TX ; 
eae ISRC1 - Intl Std Recording Code 1 
Controller PKT ISRC1 CO|0x0B40 WwW |{0x00000000 |_ 
NTENTSO pxaes0 fw |oxoaooee0 ae ee ere 
HDMI TX ; 
sar ha re ISRC1 - Intl Std Recording Code 1 
Controller PKT ISRC1i CO/0x0B44 W 0x00000000 : 
NTENTS1 pxoeea fw |ocooonon | PASSO coments yegister’ 
HDMI TX ; 
aT IS ISRC1 - Intl Std Recording Code 1 
Controller PKT ISRC1 CO|0x0B48 W_ |0x00000000 |" 
NTENTS2 pxaeae fw foxonese00 pees 
HDMI TX i 
ere Sa ISRC1 - Intl Std Recording Code 1 
Controller PKT ISRC1 CO|OxOB4C |W = |0x00000000 |" 
NTENTS3 pxoesc |W |xooccc000 ROCKED Contents iegierere 
HDMI TX : 
ana Pe ISRC1 - Intl Std Recording Code 1 
Controller PKT ISRC1 CO/Ox0B50 W 0x00000000 : 
NTENTS4 px0850 |w_oxneo00 | ae 
HDMI TX ; 
TTS ISRC1 - Intl Std Recording Code 1 
Controller PKT ISRC1 CO/0x0B54 Ww |{0x00000000 |_ ; 
NTENTSS pxa8se _|w_oxonese00 eee? 
HDMI TX ; 
ee ISRC1 - Intl Std Recording Code 1 
Controller PKT ISRC1 CO|0x0B58 WwW |{0x00000000 |_ 
NTENTS6 pxoese |W |xooecc000 Pace ee contents egierer es 
HDMI TX i 
aearnaeay pe ISRC1 - Intl Std Recording Code 1 
Controller PKT ISRC1 CO/OxOB5C W 0x00000000 . 
NTENTS7 pxe8se |w_oxoneoe00 | EAU comtenes Teg eters 
HDMI TX ; 
TTT IS ISRC2 - Intl Std Recording Code 2 
Controller PKT ISRC2 CO|0x0B60 WwW {0x00000000 | 
NTENTSO pxaaso fw |oxooooee0 PAeKeU Comers eatery 
HDMI TX ; 
ea ISRC2 - Intl Std Recording Code 2 
Controller PKT ISRC2 CO/Ox0B64 W 0x00000000 l 
NTENTS1 px086e fw |oxoonnen | ees 
HDMI TX : 
ERATE ISRC2 - Intl Std Recording Code 2 
Controller PKT ISRC2 CO/Ox0OB68 W 0x00000000 : 
NTENTS2 presse _|w_oxonoo00 | ee ee 
HDMI TX ; 
TET TS ISRC2 - Intl Std Recording Code 2 
ee PKT ISRC2_CO|OxOB6C jfoxoooooe - Packet contents register 3 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2616 


RK3588 TRM-Part2 


Reset ae 
|__Name | oftset_ size! Vaiue | Description 
HDMI TX | 
Sera ces es ISRC2 - Intl Std Recording Code 2 
Controller PKT ISRC2 CO|0x0B70 W_ |{0x00000000 |_ 

NTENTS4 px0870 fw fxooooc000 Packet contents register 4 
HDMI TX | 

eae eae ISRC2 - Intl Std Recording Code 2 
Controller PKT ISRC2 CO/0x0B74 WwW |{0x00000000 |_ 

HDMI TX | 
aT ISRC2 - Intl Std Recording Code 2 
Controller PKT ISRC2 CO|Ox0B78 |W = |0x00000000 

HDMI TX | 
eT ISRC2 - Intl Std Recording Code 2 
Controller PKT ISRC2 CO|OxOB7C |W _ |0x00000000 |" 

NTENTS7 px087e fw fxcoooc000 Packet contents register 7 
HDMI TX ; ; 
Controller PKT_GMD_CON|0x0B80 1 |oxooceeee oe se acer 
TENTSO 7 

HDMI TX ; ; 
Controller PKT_ GMD CON|ox0B84 |w Joxoo000000 [CMD - Gamut Metadata - Packet 
TENTS g 

HDMI TX ; ; 
Controller PKT GMD CON|0x0B88 |W 0x00000000 [SMP - Gamut Metadata = Packet 
TENTS2 7 

HDMI TX ; ; 
Controller PKT_GMD_CON|0x0B8C 1» |oxoooeeee ete 
TENTS3 g 

HDMI TX ; ; 
Controller PKT GMD CON|0x0B90 |w_ Joxo0000000 [CMD - Gamut Metadata - Packet 
TENTS4 g 

HDMI TX ; ; 
Controller PKT_GMD_CON|0x0B94 1 |oxcooecee ee eee seers 
TENTS5 c 

HDMI TX ; ; 
Controller PKT GMD CON|0x0B98 |W 0x00000000 [GMP - Gamut Metadata = Packet 
TENTS6 g 

HDMI TX ; ; 
Controller PKT GMD CON|0x0B9C |W |0x00000000 [GNP - Gamut Metadata = Packet 
TENTS7 g 

HDMI TX Aas ; 
Controller PKT_ AMD CON |0x0BA0 1 |oxocecee Bee ge 
TENTSO 7 

HDMI TX ae ; 
Controller PKT AMD CON|0x0BA4 |w 0x00000000 [AM = Audio Metatiata ~ Packet 
TENTS g 

HDMI TX war ; 
Controller PKT AMD CON|0x0BA8 |w |0x00000000 [AMD — Rudio Metadata - Packet 
TENTS2 7 

HDMI TX aa ; 
Controller PKT_AMD_CON |0x0BAC 1 |oxcooeeee ee 
TENTS3 c 

HDMI TX ee ; 
Controller PKT AMD CON|0x0BBO |w_ |oxo0000000 [AND = Audio Metatiata = Packet 
TENTS4 g 

HDMI TX er ; 
Controller PKT AMD CON|ox0BB4 |w_ |oxoo000000 [AMD ~ Audio Metadata - Packet 
TENTSS contents register 5 
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Reset whe 
ame | onset [size] GSR | —Desernon 
HDMI TX 7 - 
Controller PKT AMD CON|0x0BB8 |W |0x00000000 [AMD — Rudio Metacata - Packet 
TENTS6 g 
HDMI TX : ; - 
Controller PKT_ AMD CON |0x0BBC 1 |oxcocecee ee ay 
TENTS7 g 
HDMI TX ee 
ems ape VSI - Vendor Specific InfoFrame - 
Controller PKT VSI_CON |0x0BCO W_ |0x00000000 Packet contents register 0 
TENTSO 
HDMI TX ifi 
RET VSI - Vendor Specific InfoFrame - 
Controller PKT VSI _ CON |Ox0BC4 W |0x00000000 Packet contents register 1 
TENTS1 
HDMI TX an 
ENTE VSI - Vendor Specific InfoFrame - 
Controller PKT VSI_ CON |0x0BC8 W_ |0x00000000 Packet contents register 2 
TENTS2 
HDMI TX ifi 
IETS VSI - Vendor Specific InfoFrame - 
Controller PKT VSI_CON |OxOBCC W_ |0x00000000 Packet contents register 3 
TENTS3 
HDMI TX ifi 
a RPESNTE VSI - Vendor Specific InfoFrame - 
Controller PKT VSI CON |OxOBDO W |0x00000000 Packet contents register 4 
TENTS4 
HDMI TX - 
neat es VSI - Vendor Specific InfoFrame - 
Controller PKT VSI_CON |Ox0BD4 1 |oxcooecee Packet contents register 5 
TENTS5 
HDMI TX ifi 
aaSTT VSI - Vendor Specific InfoFrame - 
Controller PKT VSI CON |OxOBD8 W |0x00000000 Packet contents register 6 
TENTS6 
HDMI TX = 
Se VSI - Vendor Specific InfoFrame - 
Controller PKT VSI_ CON |OxOBDC a Packet contents register 7 
TENTS7 
HDMI TX re ’ 
AVI - Auxiliary Video InfoFrame - 
Controller PKT AVI_CONT/OxOBEO 0x00000000 Packet contents register 0 
ENTSO 
HDMI TX - 
AVI - Auxiliary Video InfoFrame - 
Controller PKT AVI _CONT|OxOBE4 0x00000000 Packet contents register 1 
ENTS1 
HDMI TX a 
AVI - Auxiliary Video InfoFrame - 
Controller PKT AVI _CONT|OxOBE8 0x00000000 Packet contents register 2 
ENTS2 
HDMI TX at 
AVI - Auxiliary Video InfoFrame - 
Controller PKT AVI_CONT/OxOBEC 0x00000000 Packet contents register 3 
ENTS3 
HDMI TX ug 
AVI - Auxiliary Video InfoFrame - 
Controller PKT AVI _CONT|OxOBFO 0x00000000 Packet contents register 4 
ENTS4 
HDMI TX a ; 
AVI - Auxiliary Video InfoFrame - 
Controller PKT AVI _CONT/OxOBF4 = Packet contents register 5 
ENTS5 
HDMI TX 
- Auxiliary Video InfoFrame - 
Controller PKT AVI_CONT|OxOBF8 0x00000000 ee contents register 6 
ENTS6 
HDMI TX 
AVI - Auxiliary Video InfoFrame - 
ae pa aaa PKT AVI CONT|OxOBFC — Packet contents register 7 
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Ce ore fel Se [em errten 
HDMI TX SPDI - Source Product Descriptor 
Controller PKT SPDI_ CO |0x0COO W  |0x00000000 |InfoFrame - Packet contents 
NTENTSO register O 
HDMI TX SPDI - Source Product Descriptor 
Controller PKT SPDI CO |0x0C04 W |0x00000000 |InfoFrame - Packet contents 
NTENTS1 register 1 
HDMI TX SPDI - Source Product Descriptor 
Controller_PKT SPDI_ CO |0x0C08 W |0x00000000 |InfoFrame - Packet contents 
NTENTS2 register 2 
HDMI TX SPDI - Source Product Descriptor 
Controller PKT SPDI CO |OxOCOC W |0x00000000 |InfoFrame - Packet contents 
NTENTS3 register 3 
HDMI TX SPDI - Source Product Descriptor 
Controller _PKT_SPDI_ CO |0x0C10 W |0x00000000 |InfoFrame - Packet contents 
NTENTS4 register 4 
HDMI TX SPDI - Source Product Descriptor 
Controller PKT_ SPDI_ CO |0x0C14 W |0x00000000 |InfoFrame - Packet contents 
NTENTS5 register 5 
HDMI TX SPDI - Source Product Descriptor 
Controller PKT SPDI CO |0x0C18 W |0x00000000 |InfoFrame - Packet contents 
NTENTS6 register 6 
HDMI TX SPDI - Source Product Descriptor 
Controller PKT_ SPDI_CO |Ox0C1iC W  |0x00000000 |InfoFrame - Packet contents 
NTENTS7 register 7 
HDMI TX ; 
Kine: rc auot co force jw fovooonosoo NOL ud npame Packet 
NTENTSO 
HDMI TX : 
NTENTS1 
HDMI TX : 
Sree 
NTENTS2 
HDMI TX ; 
epee ante osc v fnowmen eae 
NTENTS3 
HDMI TX : 
NTENTS4 
HDMI TX : 
srr 
NTENTS5 
HDMI TX ; 
ae ante aces fasion ae 
NTENTS6 
HDMI TX : 
ga 
NTENTS7 
HDMI TX 

Packet contents register O 
TENTSO 
HDMI TX 
SETS NVI - NTSC VBI InfoFrame - 
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a 
HDMI TX 
ee) a Oe ee 
TENTS2 
HDMI TX 
Te NVI - NTSC VBI InfoFrame - 
TENTS3 
HDMI TX 

Packet contents register 4 
TENTS4 
HDMI TX 
ener sa NVI - NTSC VBI InfoFrame - 
TENTS5 
HDMI TX 

Packet contents register 6 
TENTS6 
HDMI TX 

Packet contents register 7 
TENTS7 
HDMI TX DRMI - Dynamic Range and 
Controller PKT DRMI CO |0x0C60 W_ |0x00000000 |Mastering InfoFrame - Packet 
NTENTSO contents register 0 
HDMI TX DRMI - Dynamic Range and 
Controller PKT DRMI_CO |0Ox0C64 W_ |0x00000000 |Mastering InfoFrame - Packet 
NTENTS1 contents register 1 
HDMI TX DRMI - Dynamic Range and 
Controller PKT DRMI CO |0x0C68 W_ |0x00000000 |Mastering InfoFrame - Packet 
NTENTS2 contents register 2 
HDMI TX DRMI - Dynamic Range and 
Controller PKT DRMI CO |Ox0C6C W_ |0x00000000 |Mastering InfoFrame - Packet 
NTENTS3 contents register 3 
HDMI TX DRMI - Dynamic Range and 
Controller PKT DRMI_CO |0x0C70 W_ |0x00000000 |Mastering InfoFrame - Packet 
NTENTS4 contents register 4 
HDMI TX DRMI - Dynamic Range and 
Controller PKT DRMI CO |Ox0C74 W_ |0x00000000 |Mastering InfoFrame - Packet 
NTENTS5 contents register 5 
HDMI TX DRMI - Dynamic Range and 
Controller PKT DRMI CO |0x0C78 W_ |0x00000000 |Mastering InfoFrame - Packet 
NTENTS6 contents register 6 
HDMI TX DRMI - Dynamic Range and 
Controller PKT DRMI_ CO |Ox0C7C 0x00000000 |Mastering InfoFrame - Packet 
NTENTS7 contents register 7 
HDMI TX 
CONTENTSO.-—=™ 
HDMI TX 
CONTENTS1 
HDMI TX 
CONTENTS2 
HDMI TX 
CONTENTS3 is 
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gee el eee 
Value pu 


HDMI TX 
Controller PKT GHDMI1 _ 
CONTENTS4 

HDMI TX 
Controller PKT GHDMI1 _ 
CONTENTS5 

HDMI TX 

Controller PKT GHDMI1 


CONTENTS6 

HDMI TX 
Controller PKT GHDMI1 _ 
CONTENTS7 

HDMI TX 

Controller PKT GHDMI2 


CONTENTSO 
HDMI TX 
Controller PKT GHDMI2 


CONTENTS1 

HDMI TX 
Controller PKT GHDMI2 _ 
CONTENTS2 

HDMI TX 

Controller PKT GHDMI2 


CONTENTS3 

HDMI TX 
Controller PKT GHDMI2 _ 
CONTENTS4 

HDMI TX 
Controller PKT GHDMI2 _ 
CONTENTS5 

HDMI TX 

Controller PKT GHDMI2 
CONTENTS6 

HDMI TX 
Controller PKT GHDMI2 _ 
CONTENTS7 


GHDMI1 - Generic HDMI 1 - 
Ox0c?0 1 foxoooooe Packet contents register 4 
GHDMI1 - Generic HDMI 1 - 
Onneee 1 |oxocecee Packet contents register 5 
Ox0Ces: “Iw lexoooood00 | COME: Generic HDMI T= 
Packet contents register 6 
GHDMI1 - Generic HDMI 1 - 
ox0erc 1 foxoooooe Packet contents register 7 
oxocao |w_ |loxoooo0000 |CHOMI2 - Generic HDMI 2 - 
Packet contents register O 
Ox0cA4 jw loxoooocc00 |CUPMI2= Generic HDMI 2 
Packet contents register 1 
GHDMI2 - Generic HDMI 2 - 
Ontene Wfoxooooooe Packet contents register 2 
oxocac |w_ |loxoooo0000 |CHOMI2 - Generic HDMI 2 - 
Packet contents register 3 
0xO0CBO 0x00000000 GHDMI2 - Generic HDMI 2 - 
Packet contents register 4 
GHDMI2 - Generic HDMI 2 - 
Ox0CcE oo Packet contents register 5 
oxocBs |w  |oxooo00000 |CHOMI2 - Generic HDMI 2 - 
Packet contents register 6 
GHDMI2 - Generic HDMI 2 - 
oe jfoxooooooe Packet contents register 7 


HDMI TX 
Controller PKT EMP CON |OxOCEO acca EMP Packetizer Config Register 0 
FIGO 


HDMI TX VTEM - Video Timing Extended 
Controller_PKT EMP VTE |OxODO0O 0x00000000 |Metadata - Packet contents 
M_CONTENTSO register O 

HDMI TX VTEM - Video Timing Extended 
Controller PKT EMP VTE |Ox0D04 W_ |0x00000000 |Metadata - Packet contents 

M_ CONTENTS1 register 1 


HDMI TX VTEM - Video Timing Extended 
Controller PKT EMP VTE |OxOD08 WwW 0x00000000 |Metadata - Packet contents 
M CONTENTS2 register 2 


HDMI TX VTEM - Video Timing Extended 
Controller _ PKT EMP VTE |OxODOC W_ |0x00000000 |Metadata - Packet contents 
M_CONTENTS3 register 3 

HDMI TX VTEM - Video Timing Extended 
Controller PKT EMP VTE |Ox0D10 W_ |0x00000000 |Metadata - Packet contents 

M_ CONTENTS4 register 4 
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ee 
HDMI TX VTEM - Video Timing Extended 
Controller PKT EMP VTE |0x0D14 W_ |0x00000000 |Metadata - Packet contents 
M_CONTENTSS5 register 5 
HDMI TX VTEM - Video Timing Extended 
Controller PKT EMP VTE |Ox0D18 W |0x00000000 |Metadata - Packet contents 
M_CONTENTS6 register 6 
HDMI TX VTEM - Video Timing Extended 
Controller PKT EMP VTE |OxOD1iC W_ |0x00000000 |Metadata - Packet contents 
M_CONTENTS7 register 7 
HDMI TX CVTEM - Compressed Video 
Controller PKTO EMP CV |Ox0D20 W |0x00000000 |Timing Extended Metadata - 
TEM CONTENTSO Packet 0 contents register 0 
HDMI TX CVTEM - Compressed Video 
Controller PKTO EMP CV |0x0D24 W_ |0x00000000 |Timing Extended Metadata - 
TEM CONTENTS1 Packet 0 contents register 1 
HDMI TX CVTEM - Compressed Video 
Controller PKTO EMP CV |0Ox0D28 W_ |0x00000000 |Timing Extended Metadata - 
TEM CONTENTS2 Packet 0 contents register 2 
HDMI TX CVTEM - Compressed Video 
Controller PKTO EMP CV |OxOD2C W |0x00000000 |Timing Extended Metadata - 
TEM CONTENTS3 Packet 0 contents register 3 
HDMI TX CVTEM - Compressed Video 
Controller PKTO EMP CV |Ox0D30 W |0x00000000 |Timing Extended Metadata - 
TEM CONTENTS4 Packet 0 contents register 4 
HDMI TX CVTEM - Compressed Video 
Controller PKTO EMP CV |0x0D34 W_ |0x00000000 |Timing Extended Metadata - 
TEM _CONTENTSS5 Packet 0 contents register 5 
HDMI TX CVTEM - Compressed Video 
Controller PKTO EMP CV |0Ox0D38 0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS6 Packet 0 contents register 6 
HDMI TX CVTEM - Compressed Video 
Controller PKTO EMP CV |OxOD3C 0x00000000 |Timing Extended Metadata - 
TEM CONTENTS7 Packet 0 contents register 7 
HDMI TX CVTEM - Compressed Video 
Controller PKT1 EMP CV |Ox0D40 0x00000000 |Timing Extended Metadata - 
TEM _CONTENTSO Packet 1 contents register 0 
HDMI TX CVTEM - Compressed Video 
Controller PKT1 EMP CV |0x0D44 x00000000 |Timing Extended Metadata - 
TEM CONTENTS1 Packet 1 contents register 1 
C x 

x 


0 
0 


CVTEM - Compressed Video 
00000000 |Timing Extended Metadata - 
Packet 1 contents register 2 


HDMI TX CVTEM - Compressed Video 
Controller PKT1 EMP CV |Ox0D4C 0x00000000 |Timing Extended Metadata - 
TEM CONTENTS3 Packet 1 contents register 3 
HDMI TX CVTEM - Compressed Video 
Controller PKT1 EMP CV |OxOD50 0x00000000 |Timing Extended Metadata - 
TEM CONTENTS4 Packet 1 contents register 4 


x 
HDMI TX CVTEM - Compressed Video 
Controller PKT1 EMP CV |0x0D54 0x00000000 |Timing Extended Metadata - 
TEM CONTENTSS5 Packet 1 contents register 5 
HDMI TX CVTEM - Compressed Video 
Controller PKT1 EMP CV |Ox0D58 0x00000000 |Timing Extended Metadata - 
TEM CONTENTS6 Packet 1 contents register 6 
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Fee fom el te | ceconen 
Controller PKT1 EMP CV |OxOD5C W_ |0x00000000 |Timing Extended Metadata - 
TEM CONTENTS7 Packet 1 contents register 7 
HDMI TX CVTEM - Compressed Video 
Controller PKT2 EMP CV |OxOD60 W |0x00000000 |Timing Extended Metadata - 
TEM CONTENTSO Packet 2 contents register 0 
Kinley fwooee Pra00doae nig Extend eta 
Controller PKT2 EMP CV |0x0D64 0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS1 Packet 2 contents register 1 
Controller PKT2 EMP CV |Ox0D68 0x00000000 |Timing Extended Metadata - 
TEM CONTENTS2 Packet 2 contents register 2 
HDMI TX CVTEM - Compressed Video 
Controller PKT2 EMP CV |OxOD6C 0x00000000 |Timing Extended Metadata - 
TEM CONTENTS3 Packet 2 contents register 3 
Cinta ner ge fxo070 Pracoooae ning Extend etna 
Controller PKT2 EMP CV |0Ox0D70 0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS4 Packet 2 contents register 4 

Ox 

x 


HDMI TX CVTEM - Compressed Video 

Controller PKT2 EMP CV |0x0D74 00000000 |Timing Extended Metadata - 

TEM CONTENTSS5 Packet 2 contents register 5 

HDMI TX CVTEM - Compressed Video 

Controller PKT2 EMP CV |0Ox0D78 0x00000000 |Timing Extended Metadata - 

TEM _CONTENTS6 Packet 2 contents register 6 
0 


carer ee cy [ooore |w foams |i eee, 
Controller PKT2 EMP CV |OxOD7C x00000000 |Timing Extended Metadata - 
TEM CONTENTS7 Packet 2 contents register 7 
fermle rete cu ocom |w |nooomen fin eres 
Controller PKT3 EMP CV |Ox0D80 0x00000000 |Timing Extended Metadata - 
TEM CONTENTSO Packet 3 contents register 0 

0 


CVTEM - Compressed Video 
00000000 |Timing Extended Metadata - 
Packet 3 contents register 1 


x 
HDMI TX CVTEM - Compressed Video 
Controller PKT3 EMP CV |Ox0D88 0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS2 Packet 3 contents register 2 

0 


HDMI TX CVTEM - Compressed Video 
Controller PKT3 EMP CV |OxOD8C x00000000 |Timing Extended Metadata - 
TEM CONTENTS3 Packet 3 contents register 3 
HDMI TX CVTEM - Compressed Video 
Controller PKT3 EMP CV |OxOD90 0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS4 Packet 3 contents register 4 
HDMI TX CVTEM - Compressed Video 
Controller PKT3 EMP CV |0x0D94 0x00000000 |Timing Extended Metadata - 
TEM CONTENTSS5 Packet 3 contents register 5 
HDMI TX CVTEM - Compressed Video 
Controller _ PKT3_EMP_CV |Ox0D98 0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS6 Packet 3 contents register 6 
HDMI TX CVTEM - Compressed Video 
Controller _PKT3_ EMP _CV |OxOD9C 0x00000000 |Timing Extended Metadata - 
TEM CONTENTS7 Packet 3 contents register 7 
HDMI TX CVTEM - Compressed Video 
Controller PKT4 EMP CV |OxODAO 0x00000000 |Timing Extended Metadata - 
TEM CONTENTSO Packet 4 contents register 0 
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en 
HDMI TX CVTEM - Compressed Video 
Controller PKT4 EMP CV |Ox0DA4 W_ |0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS1 Packet 4 contents register 1 
cele rt ste cx cone |ocommnn re Serenata 
Controller PKT4 EMP CV |OxODA8 W_ |0x00000000 |Timing Extended Metadata - 
TEM CONTENTS2 Packet 4 contents register 2 
C 0x00000000 |Timing Extended Metadata - 
Packet 4 contents register 3 
Praeodoae nig Extends tage 
0x00000000 |Timing Extended Metadata - 
Packet 4 contents register 4 
CVTEM - Compressed Video 
Controller PKT4 EMP CV |Ox0DB4 0x00000000 |Timing Extended Metadata - 
TEM CONTENTSS5 Packet 4 contents register 5 
0 
0 


ontroller PKT4 EMP CV |OxODAC 


TEM_CONTENTS3 


HDMI TX 
Controller PKT4 EMP CV |OxODBO 
TEM CONTENTS4 


x 

x 
HDMI TX CVTEM - Compressed Video 
Controller PKT4 EMP CV |OxODB8 x00000000 |Timing Extended Metadata - 
TEM _CONTENTS6 Packet 4 contents register 6 
HDMI TX CVTEM - Compressed Video 
Controller PKT4 EMP CV |OxODBC x00000000 |Timing Extended Metadata - 
TEM CONTENTS7 Packet 4 contents register 7 
CVTEM - Compressed Video 
Controller PKT5 EMP CV |OxODCO x00000000 |Timing Extended Metadata - 
TEM CONTENTSO Packet 5 contents register 0 

x 

x 


wf 

HDMI TX CVTEM - Compressed Video 
Controller PKT5 EMP CV |Ox0DC4 W |0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS1 Packet 5 contents register 1 
HDMI TX CVTEM - Compressed Video 
Controller PKT5 EMP CV |OxO0DC8 W_ |0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS2 Packet 5 contents register 2 

CVTEM - Compressed Video 
Controller PKT5 EMP CV |OxODCC W |0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS3 Packet 5 contents register 3 


HDMI TX 
Controller PKTS EMP CV |OxODD4 
TEM _CONTENTS5 


x 
HDMI TX CVTEM - Compressed Video 
Controller PKT5 EMP CV |OxODDO 0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS4 Packet 5 contents register 4 
CVTEM - Compressed Video 
0x00000000 |Timing Extended Metadata - 
Packet 5 contents register 5 
CVTEM - Compressed Video 
Controller PKT5 EMP CV |OxODD8 0x00000000 |Timing Extended Metadata - 
TEM _CONTENTS6 Packet 5 contents register 6 
HDMI TX CVTEM - Compressed Video 
Controller PKTS EMP CV |OxODDC 0x00000000 |Timing Extended Metadata - 
TEM CONTENTS7 Packet 5 contents register 7 


HDMI TX , , | 
Controller_ AUDPKT_CONT |0x0E20 Gxoondaane: |. 0 Rackebeen Cone egietsr 


ROLO 0 
1 


HDMI TX ; 

Controller AUDPKT_CONT |0x0E24 Gxougoooue |. U9e Pac seer Canton Regletsn 

ROL1 

APMI Tx 0x00000000 Audio Packetizer ACR Control 
Register O 


Controller AUDPKT ACR_ |Ox0E40 
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Reset Bia 
|___Name | oftset_ size! Voiue | Description 
HDMI 1X , , 

Controller AUDPKT ACR |0x0E44 |W oxo0000000 [RUCIO Packetizer ACR Contro! 
CONTROL1 2 

HDMI TX 3 , 

Controller AUDPKT ACR_ |0x0E4C 1 |oxocecee Sea renee 
STATUSO 2 

HDMI TX | ace 

Controller AUDPKT_CHST |0x0E60 |W /0xo0000000 [AUCIO Facketizer - Channel Status 
ATUS_OVRO g 

HDMI TX : a 

Controller AUDPKT CHST |0x0E64 |W /0x00000000 [AUCIO Facketizer ~ Channel Status 
ATUS OVR1 g 

HDMI TX , aes 

Controller_ AUDPKT_CHST |0x0E68 1» |oxooceeee ee se 
ATUS OVR2 g 

HDMI TX ae 

Controller AUDPKT CHST |ox0E6C |w |oxo0000000 /AUC'O Racketizer - Channel Status 
ATUS_OVR3 g 

HDMI TX 7 = 

Controller AUDPKT _CHST |0x0E70 |W 0xo0000000 [AUCIO Facketizer © Channel Status 
ATUS OVR4 g 

HDMI TX , 

Controller_ AUDPKT_CHST |0x0E74 1 |oxcooeeee ee ree 
ATUS _OVR5 g 


HDMI TX eae 

Controller AUDPKT CHST |0x0E78 |w |oxo0000000 /AUC'O Racketizer - Channel Status 
ATUS_OVR6 g 

HDMI TX att 

Controller AUDPKT _CHST |0x0E7C 1 |oxocecee See ere 
ATUS_OVR7 g 

HDMI TX ve 

Controller_ AUDPKT_CHST |0x0E80 GxOCNOnON | eo Baye 
ATUS OVR8 g 

HDMI TX , 

ETS Audio Packetizer - User Data 
Controller AUDPKT USRD . : 

ATA OVR MSG GENERIC OxOEAO 0x00000000 Override Generic Message Payload 
0 Register 0 


HDMI TX ; 

ee Audio Packetizer - User Data 
Controller AUDPKT USRD : ; 

ATA OVR MSG GENERIC Ox0EA4 W_ |0x00000000 Override Generic Message Payload 
fc. = 2 - Register 1 

HDMI TX ; ; 

een Audio Packetizer - User Data 
Controller AUDPKT USRD . ; 

ATA OVR MSG GENERIC Ox0EA8 W_ |0x00000000 Override Generic Message Payload 
[aa Register 2 


HDMI TX 

Audio Packetizer - User Data 
Controller AUDPKT USRD , : 
ATA OVR MSG GENERIC Ox0EAC 0x00000000 Override Generic Message Payload 
3 Register 3 
HDMI TX ; 

Audio Packetizer - User Data 
Controller AUDPKT USRD : : 
ATA OVR MSG GENERIC Ox0EBO 0x00000000 Override Generic Message Payload 
4 Register 4 
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Reset Description 
Value P 


HDMI TX 

Controller AUDPKT USRD 
ATA _OVR MSG GENERIC 
5 


HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |0%0E88 
6 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |°X0EBC 
7 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |OX0ECO 
8 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |2X9EC4 
9 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |OX9EC8 
10 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |CX0ECC 
11 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |2XEDO 
12 

HDMI 1X 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |°X0ED4 
13 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |2X9ED8 
14 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |OX0EDC 
15 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |°X0EEO 
16 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |0X0EE4 
17 
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OxO0EB4 W 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 5 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 6 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 7 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 8 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 9 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 10 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 11 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 12 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 13 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 14 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 15 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 16 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 17 
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Reset Description 
Value P 


HDMI TX 

Controller AUDPKT USRD 
ATA _OVR MSG GENERIC 
18 


HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |OX9EEC 
19 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |°X9EFO 
20 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |OXOEF4 
21 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |OX9EF8 
22 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |OXOEFC 
23 


OxOEE8 W 


HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |2X9F00 
24 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |°%°F04 
25 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |°X9F08 
26 

HDMI TX 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |2X9FOC 
27 

HDMI TX 

Controller AUDPKT USRD OxOF10 
ATA OVR MSG GENERIC 

28 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |0%°F14 
29 

Controller AUDPKT USRD 

ATA OVR MSG GENERIC |°X9F18 
30 
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0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 18 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 19 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 20 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 21 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 22 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 23 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 24 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 25 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 26 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 27 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 28 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 29 


Audio Packetizer - User Data 
Override Generic Message Payload 
Register 30 
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Value P 


HDMI TX ; ; 

Audio Packetizer - User Data 
Controller AUDPKT USRD : : 
ATA OVR MSG GENERIC OxOF1C W_ |0x00000000 Override Generic Message Payload 
31 Register 31 


HDMI TX 


Audio Packetizer - User Data 


Audio Packetizer - Validity Bit 
Override Register 0 


0x00000000 |CEC Status Register 
0x00000110 |CEC Configuration Register 
0x00000000 |CEC Logical Address Register 


1 foxoooooo CEC Transmitter Buffer Counter 
Register 

TESST CEC Byte 0-3 Transmitter Data 

Controller CEC TX DATA |0x1024 j-foxooooooe Buffer Register 

HDMI TX ; 

errant Em CEC Byte 4-7 Transmitter Data 

Controller CEC TX DATA |0x1028 1 |oxcooecee Buffer Register 

roar CEC Byte 8-11 Transmitter Data 

Controller CEC TX DATA |0x102C 1 foxoooooee Buffer Register 

Controller CEC TX DATA |ox1030 |w  |oxoooo0000 [CEC Byte 12-15 Transmitter Data 
Buffer Register 

15 12 


HDMI TX 
Controller CEC TX COUN |0x1020 


HDMI TX 

See <2 CEC Receiver Buffer Counter and 
Controller CEC RX COUN |0x1040 0x00000000 Lock Status Register 
aT CEC Byte 0-3 Receiver Data 
Controller CEC RX_DATA |0x1044 0x00000000 Buffer Register 

rene: CEC Byte 4-7 Receiver Data 
Controller CEC RX DATA |0x1048 0x00000000 Buffer Register 

ana Ee CEC Byte 8-11 Receiver Data 
Controller CEC RX_DATA |0x104C 0x00000000 Buffer Register 

CETTE CEC Byte 12-15 Receiver Data 
Controller CEC RX DATA |0x1050 0x00000000 Buffer Register 

15 12 

Controller CEC LOCK CO |0x1054 0x00000000 |CEC Lock Control Register 
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etme [ove eel SS [eseron 
HDMI TX 

Controller CEC RXQUAL_ |0x1060 W |0x00033333 |CEC RX Bit Qualifier Timings 
BITTIME CONFIG 

HDMI TX 

Controller CEC RX _BITTI |0x1064 W |0x00333333 |CEC RX Bit Qualifier Timings 

ME CONFIG 

HDMI TX 

Konoler-cec nx ari foxsose |W fosaseaa [ccc wt Quniier Tings 
ME CONFIG 

HDMI TX . . 
Konto: rancax canclossoo jw foxorosaoo Ane; CHOC Contauaton 
CONFIGO g 

HDMI TX : : 
Controller EARCRX_ CMDC|oxi804. |w_ |oxo0D1D074 pi ne CMBE Configuration 
CONFIG1 egister 

HDMI TX 

Controller EARCRX CMDC]/0x1i808 0x00000010 |JeARC RX - CMDC Control Register 
CONTROL 

HDMI TX eARC RX - CMDC Transaction 
WHITELISTO CONFIG Configuration Register - Part 0 
HDMI TX eARC RX - CMDC Transaction 
Controller EARCRX CMDC|0x1810 0x0000D374 |Device ID and Offset Whitelist 
WHITELIST1 CONFIG Configuration Register - Part 1 


HDMI TX eARC RX - CMDC Transaction 
Controller EARCRX CMDC/0x1814 0x00000000 |Device ID and Offset Whitelist 
WHITELIST2_ CONFIG Configuration Register - Part 2 
HDMI TX eARC RX - CMDC Transaction 
Controller EARCRX CMDC|0x1818 0x00000000 |Device ID and Offset Whitelist 
WHITELIST3 CONFIG Configuration Register - Part 3 


HDMI TX 
x00000000 |eARC RX - CMDC Status Register 


Controller EARCRX CMDC/0x181C 
STATUS 


eARC RX - CMDC Transaction 


eARC RX - CMDC Heartbeat 
RXSTAT Register 


HDMI TX 


Controller EARCRX CMDC 
HEARTBEAT RXSTAT SE 


0x00000000 


T 

HDMI TX : 

Controller_ EARCRX_CMDC|0x182C pxodeddo0e | 
HEARTBEAT STATUS g 

HDMI TX ; 
Controller EARCRX CMDC|0x1840 0x00000000 Sao eS Reins 
XACT WRO g 


HDMI TX ; 
Controller EARCRX_CMDC|0x1844 0x00000000 callie arta di 
XACT _WR1 g 
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Reset Ly 
ee ee 
HDMI TX : 
Controller EARCRX CMpC|0x1848 |w  |ox00000000 ical Re east 

XACT WR2 g 
HDMI TX ; 
Controller EARCRX_ CMDC|0x184C 1 |oxocecee oe Recta ial 
XACT WR3 g 
HDMI TX ; 
Controller EARCRX CMDC|0x1850 |w  |ox00000000 Es ieuia : nie 
XACT WR4 g 
HDMI TX ; 
Controller EARCRX CMDC\ox1854 |w  |ox00000000 ee es ee 
XACT WR5 g 
HDMI TX ; 
Controller EARCRX CMDC|0x1858 1» |oxcooeeee ae ; eee 
XACT WR6 g 
HDMI TX ; 
Controller EARCRX CMDC|ox185c |w_ |ox00000000 Se Seas : Seok iis 
XACT WR7 g 
HDMI TX ; 
Controller EARCRX CMDC|ox1860 |w _ |ox00000000 oe Seeds 
XACT WR8 g 
HDMI TX : 
Controller EARCRX CMDC|0x1864 1 |oxcooecee Spies : Soletainlg 
XACT WR9 g 
HDMI TX ; 
Controller EARCRX CMDC|0x1868 |w |oxo0000000 [SARE RE © CMD Write 
XACT _WR10 g 
HDMI TX ; 
Controller EARCRX_CMDC|0x186C 1 |oxcocecee Saba ea ia ees 
XACT WR11 g 
HDMI TX ; 
Controller EARCRX_CMDC|0x1870 Jw /0xo0000000 [SARC RE” CM. rite 
XACT WR12 g 
HDMI TX ; 
Controller EARCRX_CMDC|0x1874 |w /0x00000000 [SARC RE” CMD. rite 
XACT WR13 g 
HDMI TX ; 
Controller EARCRX_CMDC|0x1878 1 |oxcocecee ital ele ea can 
XACT WR14 g 
HDMI TX ; 
Controller EARCRX_CMDC|0x187C Jw /0x00000000 [SARC RE © CMD Minit: 
XACT WR15 g 
HDMI TX ; 
Controller EARCRX CMDC|0x1880 |W 0x00000000 [SARE RE © CDE Write 
XACT WR16 g 
HDMI TX ; 
Controller_ EARCRX_CMDC|0x1884 1» |oxoooeeee cal al paste batalla 
XACT WR17 g 
HDMI TX : 
Controller EARCRX CMDC|0x1888 |w |oxo0000000 [SARE RE © CMD Write 
XACT WR18 g 
HDMI TX ; 
Controller EARCRX CMDC|0x188C |W 0x00000000 [SARE RE” CMD Mirite 
XACT WR19 g 
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Reset Bia 
|___Name | orteet size] Yate | Description 
HDMI TX : | 
Controller EARCRX_CMDC|0x1890 Jw 0x00000000 [SARC RE” CMD rite 

XACT_WR20 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x1894 1 |oxocecee SD eh pharma 
XACT_WR21 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x1898 |w /0x00000000 [SARC RE © CMD Mirits 
XACT_WR22 g 
HDMI TX ; : 
Controller EARCRX_CMDC|0x189C Jw /0x00000000 [SARC RE” CMD Mirits 
XACT_WR23 g 
HDMI TX ; | 
Controller_ EARCRX_CMDC|0x18A0 1» |oxoooeeee ee ee 
XACT_WR24 g 
HDMI TX ; | 
Controller EARCRX CMDC|0x18A4 |w |oxo0000000 [SARE RE © CMD Write 
XACT_WR25 g 
HDMI TX ; ) 
Controller EARCRX CMDC|0x18A8 |W /0x00000000 [SARE RE © CMD Write 
XACT_WR26 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x18AC 1 |oxcooecee Si emit ieee 
XACT_WR27 g 
HDMI TX ; | 
Controller EARCRX CMDC|0x18B0 |w |oxo0000000 [SARE RE © CMD Write 
XACT_WR28 g 
HDMI TX ; , 
Controller EARCRX_CMDC|0x18B4 1 |oxoceeee abate ert uae 
XACT_WR29 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x18B8 |W 0x00000000 [SARC RE” CMD rite 
XACT_WR30 g 
HDMI TX ; 7 
Controller EARCRX CMDC|0x18BC |W [0x00000000 [SARE RE © CMDS rite 
XACT_WR31 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x18C0 1 |oxcocecee ciate ai ea dua 
XACT_WR32 g 
HDMI TX ; 7 
Controller EARCRX_CMDC|0x18C4 |w /0x00000000 [SARC RE” CMD Mirite 
XACT_WR33 g 
HDMI TX : | 
Controller EARCRX CMDC|0x18C8 |W 0x00000000 [SARE RE © CDE Write 
XACT_WR34 g 
HDMI TX : | 
Controller_ EARCRX_CMDC|0x18CC 1» |oxoooeeee cal a pete a a 
XACT_WR35 g 
HDMI TX ; ? 
Controller EARCRX CMDC|0x18D0 Jw |oxo0000000 [SARE RX © CMD Minit 
XACT_WR36 g 
HDMI TX ; 3 
Controller EARCRX_CMDC|0x18D4 jw 0x00000000 [SARC RE” CMD Mirits 
XACT_WR37 g 
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Reset Bia 
|___Name | oftset_ [size] Vaiue | Description 
HDMI TX : , 
Controller EARCRX_CMDC|0x18D8 |w 0x00000000 [SARE RE” CMD Minit 

XACT_WR38 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x18DC 1 |oxocecee Sentilles tal 
XACT_WR39 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x18E0 |w /0x00000000 [SARC RE” CMD Mirite 
XACT_WR40 g 
HDMI TX ; | 
Controller EARCRX CMDC|0x18E4 |W [0x00000000 [SARE RE © CUIDe nie 
XACT_WR41 g 
HDMI TX ; | 
Controller_ EARCRX_CMDC|0x18E8 1 |oxcoeeeee Sepia tines ep ie 
XACT_WR42 g 
HDMI TX ; ) 
Controller EARCRX CMDC|0x18EC |w |oxo000000 [SARE RE © CMD Write 
XACT_WR43 g 
HDMI TX ; 
Controller EARCRX_CMDC|0x18FO |W /0x00000000 [SARE RE © CDE Write 
XACT_WR44 g 
HDMI TX ; | 
Controller_ EARCRX_CMDC|0x18F4 1» |oxcooecee SP emit ieee ala 
XACT_WR45 g 
HDMI TX ; | 
Controller EARCRX CMDC|0x18F8 jw |oxo0000000 [SARE RX © Cb Minit 
XACT_WR46 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x18FC 1 |oxocecee nba pee erties 
XACT_WR47 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x1900 Jw /0xo0000000 [SARC RE” CMD Minit 
XACT_WR48 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x1904 Jw /ox00000000 [SARC RE” CMD Minit 
XACT_WR49 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x1908 1 |oxcocecee ca elt ba ps 
XACT_WR50 g 
HDMI TX ; | 
Controller EARCRX_CMDC|0x190C |W [0x00000000 [SARE RE © CUDE Mite 
XACT_WR51 g 
HDMI TX : | 
Controller EARCRX CMDC/0x1910 Jw /0x00000000 [SARC RE” CMD Mints 
XACT_WR52 g 
HDMI TX : | 
Controller_ EARCRX_CMDC|0x1914 1» |oxoooeeee cal pete ba tlt 
XACT_WR53 g 
HDMI TX ; ? 
Controller EARCRX CMDC|0x1918 Jw |oxo0000000 [SARE RX © CMD Minte 
XACT_WR54 g 
HDMI TX ; 7 
Controller EARCRX CMDC|0x191C Jw /0x00000000 [SARE RE” CMD Minit 
XACT_WR55 g 
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Reset Ly 
| _ Name |, ortset |size| Yeret | Description 
HDMI TX : 
Controller EARCRX CMDC\ox1920 |w_ |oxoo000000 ial ae al 

XACT_WR56 g 

HDMI TX ; 
Controller EARCRX CMDC|0x1924 1 |oxcooecee Bo ate 
XACT _WR57 g 

HDMI TX ; 
Controller EARCRX_CMDC|0x1928 |w  |ox00000000 ES eee at rie rattles 
XACT _WR58 g 

HDMI TX ; 
Controller EARCRX CMDC\ox192c |w  |oxo0000000 a es ee 
XACT WR59 g 

HDMI TX : 
Controller EARCRX_CMDC|0x1930 1 |oxoooeeee Sede ep 
XACT _WR60 g 

HDMI TX ; 
Controller EARCRX CMDC\0x1934 |w  |oxoo000000 SB Sea onion atu 
XACT WR61 g 

HDMI TX ; 
Controller EARCRX CMDC|0x1938 |w_ |ox00000000 ceil ee bee tl 
XACT WR62 g 

HDMI TX ; 
Controller EARCRX_CMDC|0x193C 1 |oxcooeeee Seni eee 
XACT _WR63 g 

HDMI TX ; 
Controller EARCRX CMDC\ox1940 |w_ |oxo0000000 Settee sis 
XACT _WR64 g 

HDMI TX ; 

Controller EARCRX CMDC|0x1960 1 |oxcocecee Oa eM cae 
XACT RDO g 

HDMI TX ; 

Controller EARCRX_CMDC|0x1964 |w_ |ox00000000 SS pa tring ar 
XACT RD1 g 

HDMI TX ; 

Controller EARCRX CMDC|0x1968 |w_ |ox00000000 an dee tc coe 
XACT _RD2 g 

HDMI TX ; 

Controller EARCRX CMDC|0x196C 1 |oxcoeecee tele eG 
XACT _RD3 g 

HDMI TX ; 

Controller EARCRX_CMDC|0x1970 |w  |ox00000000 Spatial ag aoa 
XACT _RD4 g 

HDMI TX : 

Controller EARCRX CMDClox1974. |w  |oxo0000000 SA ube tao 
XACT_RD5 g 

HDMI TX ; 

Controller EARCRX_CMDC|0x1978 1 |oxcooeeee cai ina pak be OO 
XACT _RD6 g 

HDMI TX : 

Controller EARCRX CMDC\ox197c |w _ |oxo0000000 case enim ay 
XACT RD7 g 

HDMI TX ; 

Controller EARCRX CMDClox1980 |w  loxoo000000 |SARC RX - CMDC Read 

“XACT RDS.ti(iti‘its~™S RD8 Transaction Register 8 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2633 


RK3588 TRM-Part2 


Reset Aa 
| _ Name | rtset |size| Yeret | Description = 
HDMI TX P 
Controller EARCRX CMDClox1984. |w  |oxo0000000 ical Reese ars 

XACT RD9 g 

HDMI TX ; 

Controller EARCRX CMDC|0x1988 1 |oxooecee Seni elie ea 
XACT RD10 g 

HDMI TX ; 

Controller EARCRX CMDC|ox198c |w_ |ox00000000 Estee essing 
XACT RD11 g 

HDMI TX ; 

Controller EARCRX CMDC|ox1990 |w_ |ox00000000 iain fet ae 
XACT RD12 g 

HDMI TX : 

Controller EARCRX CMDC|0x1994 1 |oxcoeeeee Seaaee ieestistcares 
XACT RD13 g 

HDMI TX ; 

Controller EARCRX CMDC|ox1998 |w  |ox00000000 Sp Semis Sel tases 
XACT RD14 g 

HDMI TX ; 

Controller EARCRX CMDC|ox199c |w_ |ox00000000 oe ee 
XACT RD15 g 

HDMI TX ; 

Controller EARCRX_CMDC|0x19A0 1 |oxcooeeee Sp aaa polereniey 
XACT RD16 g 

HDMI TX ; 

Controller EARCRX CMDClox1944 |w_ |oxo0000000 Salen taka unease 
XACT RD17 g 

HDMI TX : 

Controller EARCRX CMDC|0x19A8 1 |oxcoceeee etait ee 
XACT RD18 g 

HDMI TX ; 

Controller EARCRX CMDClox194c |w_ |oxo0000000 Stee inclcianiecsies 
XACT _RD19 g 

HDMI TX ; 

Controller EARCRX CMDClox19B0 |w _ |oxo0000000 Seas ee 
XACT _RD20 g 

HDMI TX : 

Controller EARCRX CMDC|0x19B4 1 |oxcocecee tall Beale 
XACT RD21 g 

HDMI TX : 

Controller EARCRX CMDClox19B8 |w  |ox00000000 ao bee oligiannes 
XACT RD22 g 

HDMI TX : 

Controller EARCRX CMDCloxi9Bc |w  |ox00000000 Saat Anion 
XACT RD23 g 

HDMI TX ; 

Controller EARCRX_CMDC|0x19C0 1 |oxcooeeee eines : Beeecoisacie 
XACT RD24 g 

HDMI TX ; 

Controller EARCRX CMDClox19c4 |w _ |oxo0000000 ie eats RoNeakene 
XACT RD25 g 

HDMI TX ; 

Controller EARCRX CMDC|ox19c8 |w  |ox00000000 aS ea coreg 
XACT RD26 g 
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Reset Aa 
| _ Name | rtset |size| Yeret | Description = 
HDMI TX ; 

Controller EARCRX CMDClox19cc |w_ |ox00000000 ical Steen 
XACT RD27 g 

HDMI TX ; 

Controller EARCRX CMDC|0x19D0 1 |oxocecee oe ee 
XACT RD28 g 

HDMI TX ; 

Controller EARCRX CMDClox19D4 |w  |oxo0000000 ES eat rie hea pag 
XACT RD29 g 

HDMI TX ; 

Controller EARCRX CMDClox19D8 |w _ |oxo0000000 iain fet ae 
XACT RD30 g 

HDMI TX : 

Controller EARCRX_CMDC|0x19DC 1» |oxoooecee Seaaee ines srt 
XACT RD31 g 

HDMI TX ; 

Controller EARCRX CMDClox19E0 |w  |oxo0000000 Sp Semis Baba s ane 
XACT RD32 g 

HDMI TX ; 

Controller EARCRX CMDClox19E4. |w _ |oxo0000000 oe ; seit 
XACT RD33 g 

HDMI TX ; 

Controller. EARCRX_CMDC|0x19E8 1 |oxcooecee Sp aaa Roleheniae 
XACT RD34 9g 

HDMI TX : 

Controller EARCRX CMDClox19EC |w  |oxo0000000 Salen tka ene 
XACT RD35 g 

HDMI TX ; 

Controller EARCRX CMDC|0x19F0 1 |oxocecee etait ee ee 
XACT RD36 g 

HDMI TX ; 

Controller EARCRX CMDClox19F4 |w  |oxo0000000 Sober ieee ee 
XACT _RD37 g 

HDMI TX ; 

Controller EARCRX CMDCloxi9F8 |w  |ox00000000 aes ee 
XACT RD38 g 

HDMI TX : 

Controller EARCRX CMDC|0x19FC 1 |oxcocecee tala ee 
XACT RD39 g 

HDMI TX : 

Controller EARCRX CMDClox1a00 |w  |oxoo000000 Se baie Eocene 
XACT RD40 g 

HDMI TX i 

Controller EARCRX CMDClox1a04 |w  |oxo0000000 Sait : So ercien 
XACT RD41 g 

HDMI TX ; 

Controller EARCRX_CMDC|0x1A08 1 |oxcooeeee bai poal ture see ange 
XACT RD42 g 

HDMI TX ; 

Controller EARCRX CMDClox1aoc |w_ |oxo0000000 ee Ried 
XACT RD43 g 

HDMI TX ; 

Controller EARCRX CMDClox1A10 |w  |oxo0000000 aS Se eh seas 
XACT RD44 g 
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Reset Aa 
| _ Name | tset |size| Yeret | Description = 
HDMI TX ; 

Controller EARCRX CMDClox1A14 |w  |oxo0000000 ical : ee 
XACT _RD45 g 

HDMI TX ; 

Controller EARCRX CMDC|0x1A18 1 |oxcocecee oe Ae eta easy 
XACT RD46 g 

HDMI TX ; 

Controller EARCRX CMDClox1Aic |w  |oxo0000000 ES at rie sea aeae 
XACT RD47 g 

HDMI TX ; 

Controller EARCRX CMDClox1A20 |w  |oxo0000000 iain fet : bnliceaiges 
XACT RD48 9g 

HDMI TX : 

Controller EARCRX CMDC|ox1A24 1 |oxcoceeee Sepia teense 
XACT RD49 g 

HDMI TX ; 

Controller EARCRX CMDClox1A28 |w _ |oxo0000000 ESB Sa ibe oust dace 
XACT _RD50 g 

HDMI TX ; 

Controller EARCRX CMDClox1A2c |w  |oxo0000000 oe ; ee 
XACT RD51 g 

HDMI TX : 

Controller. EARCRX_CMDC|0x1A30 1 |oxcooeeee Sp aaa chain 
XACT RD52 g 

HDMI TX : 

Controller EARCRX CMDClox1A34 |w _ |oxo0000000 Salen Baa dae 
XACT RD53 g 

HDMI TX : 

Controller EARCRX CMDC|0x1A38 1 |oxcocecee etait Be eter 
XACT RD54 g 

HDMI TX ; 

Controller EARCRX CMDClox1A3c |w_ |oxo0000000 Stee ee 
XACT RD55 g 

HDMI TX ; 

Controller EARCRX CMDClox1A40 |w_ |oxoo0000000 Seas ete coe 
XACT RD56 g 

HDMI TX ; 

Controller EARCRX CMDC|ox1A44 1 |oxcocecee tall Resa ine 
XACT RD57 g 

HDMI TX : 

Controller EARCRX CMDClox1a48 |w _ |oxo0000000 ao bee Belgian toccin 
XACT _RD58 g 

HDMI TX : 

Controller EARCRX CMDClox1a4c |w_ |oxo0000000 Saat ee 
XACT RD59 g 

HDMI TX ; 

Controller EARCRX_CMDC|0x1A50 1 |oxcooeeee a. Suiee aes 
XACT RD6O g 

HDMI TX ; 

Controller EARCRX CMDClox1a54 |w  |oxo0000000 ie eats Roberti 
XACT RD61 g 

HDMI TX ; 

Controller EARCRX CMDClox1a58 |w _ |oxo0000000 aS i hed cee 
XACT RD62 g 
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Reset oat 

| _ Name | offset size| Yetta | Description 
HDMI TX ; 

Controller EARCRX_CMDC|ox1A5c |w_ |ox00000000 ical Sey ee iene 

XACT _RD63 g 

HDMI TX ; 

Controller EARCRX_CMDC|ox1A60 |w_ |ox00000000 aoe Re ta ec 

XACT _RD64 g 

HDMI TX ; men 
Controller EARCRX_CMDC|0x1800 |W 0xo000040E |PARE RX CMDE Synchronization 
SYNC_CONFIG g g 

HDMI TX ; 

Controller EARCRX DMAC|0x1c00 ~|w 0x00000000 [FARE BX = DMAC PHY Contro! 
PHY CONTROL g 

HDMI TX ; = 
Controller EARCRX_DMAC|0x1C08 1 loxcooeoos chien DMAG Configuration 
CONFIG g 

HDMI TX ; 
Controller EARCRX DMAC|oxicoc |w_ foxooo00001 [PARE BX = PMAC Control Register 
CONTROLO 

HDMI TX ; 
Controller EARCRX DMAC|0x1c10 |w__|oxoo000000 |SAR© BX = PMAC Control Register 
CONTROL1 

HDMI TX 

Controller EARCRX_DMAC|0xic14. |w_ |ox00000000 |eARC RX - DMAC Status Register 
STATUS 

HDMI TX ; 

Controller EARCRX DMAC|oxicis |w |oxo0000000 [ERR RX = ONAL Audio Chane! 
CHSTATUSO g 

HDMI TX ; 

Controller EARCRX DMAC|Ox1C1C |w_ /0x00000000 [EARE BX” DMAC Audio Channel 
CHSTATUS1 g 

HDMI TX ; 

Controller EARCRX DMAC|0x1C20  |w /0x00000000 [CARE RA” DMAC Audio Channel 
CHSTATUS2 g 

HDMI TX : 

Controller EARCRX DMAC|0x1C24 Jw /0x00000000 [EARE RX” DMAC Audio Channel 
CHSTATUS3 g 

HDMI TX ; 

Controller EARCRX DMAC|0x1C28 |w 0x00000000 [ERNE RX” DMAL Audio Channel 
_CHSTATUS4 g 

HDMI TX 

Controller_ EARCRX_DMAC|0x1C2C pxOUNOOODO |e etre 
_CHSTATUS5 g 

HDMI TX 

Controller EARCRX DMAC eARC RX - DMAC User Data H1i4b 
USRDATA MSG HDMI A ORT Cae Paper ene ACP Message Payload Register 0 
CP_PKTO 

HDMI TX 

Controller EARCRX DMAC eARC RX - DMAC User Data H14b 
USRDATA MSG _HDMI_A |OX1€34 = |W /0x00000000 |b Message Payload Register 1 
CP_PKT1 

HDMI TX 

Controller EARCRX DMAC eARC RX - DMAC User Data H14b 
USRDATA MSG _HDMI_A |OX1€38 = |W /0x00000000 |. Message Payload Register 2 
CP_PKT2 
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Resck Description 
Value P 


HDMI TX 
Controller EARCRX DMAC 
USRDATA MSG HDMI A 
CP_PKT3 
HDMI TX 
Controller EARCRX DMAC 
USRDATA MSG HDMI A 
CP _PKT4 
HDMI TX 
Controller EARCRX DMAC 
USRDATA MSG HDMI A 
CP PKT5 
HDMI TX 
Controller EARCRX DMAC 
USRDATA MSG HDMI A 
CP PKT6 
HDMI TX 
Controller EARCRX DMAC 


USRDATA MSG HDMI _A 
CP PKTZ 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI A 
CP_PKT8 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI A 
CP_PKT9 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI A 
CP PKT10 
HDMI TX 
Controller EARCRX DMAC 


USRDATA MSG HDMI A 
CP PKT11 
HDMI TX 
Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC1_PKTO 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC1_PKT1 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC1_PKT2 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC1_PKT3 
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eARC RX - DMAC User Data H14b 
my exooeO eee ACP Message Payload Register 3 
eARC RX - DMAC User Data H14b 
fn ACP Message Payload Register 4 
eARC RX - DMAC User Data H14b 
fn ACP Message Payload Register 5 
eARC RX - DMAC User Data H14b 
fn ACP Message Payload Register 6 
eARC RX - DMAC User Data H14b 
fn ACP Message Payload Register 7 
eARC RX - DMAC User Data H14b 
fn ACP Message Payload Register 8 
eARC RX - DMAC User Data H14b 
fn ACP Message Payload Register 9 
eARC RX - DMAC User Data H14b 
fn ACP Message Payload Register 10 
eARC RX - DMAC User Data H14b 
fn ACP Message Payload Register 11 
eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC1 Message Payload Register 
0 
eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC1 Message Payload Register 
1 
eARC RX - DMAC User Data H14b 
W_ |0x00000000 |ISRC1 Message Payload Register 
2 


eARC RX - DMAC User Data H14b 
0x00000000 |ISRC1 Message Payload Register 
3 
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mame [onset [See] Game | Peserinton 
Value P 


HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG HDMI I 
SRCi PKT4 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG HDMI I 
SRCi PKT5 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG HDMI I 
SRCi PKT6 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG HDMI I 
SRCi PKT7 

HDMI TX 

Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC1_PKT8 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC1_PKT9 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC1_PKT10 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRCi PKT11 

HDMI TX 

Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2 PKTO 

HDMI TX 

Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2_PKT1 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2_PKT2 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2_PKT3 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2_PKT4 
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eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC1 Message Payload Register 

4 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC1 Message Payload Register 

5 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC1 Message Payload Register 

6 

eARC RX - DMAC User Data H1i4b 
W |0x00000000 |ISRC1 Message Payload Register 

7 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC1 Message Payload Register 

8 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC1 Message Payload Register 

9 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC1 Message Payload Register 

10 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC1 Message Payload Register 

11 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC2 Message Payload Register 

0 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC2 Message Payload Register 

1 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC2 Message Payload Register 

2 

eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC2 Message Payload Register 

3 


eARC RX - DMAC User Data H14b 
0x00000000 |ISRC2 Message Payload Register 
4 
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mame | onset [See] Game | Pesernton 
Value P 


HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2_PKTS 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2_PKT6 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2 PKT7 

HDMI TX 

Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2 PKT8 

HDMI TX 

Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2_PKT9 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2_PKT10 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG HDMI I 
SRC2_PKT11 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG GENERI 
(ee) 

HDMI TX 

Controller EARCRX DMAC 


USRDATA MSG GENERI 
C1 

HDMI TX 

Controller EARCRX DMAC 


USRDATA_ MSG _ GENERI 
C2 
HDMI TX 


Controller EARCRX DMAC 


USRDATA_ MSG GENERI 
C3 


HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG GENERI 
C4 


Controller EARCRX DMAC 


USRDATA MSG GENERI 
G5 
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eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC2 Message Payload Register 
5 
eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC2 Message Payload Register 
6 
eARC RX - DMAC User Data H14b 
W_ |0x00000000 |ISRC2 Message Payload Register 
7 
eARC RX - DMAC User Data H14b 
W_ |0x00000000 |ISRC2 Message Payload Register 
8 
eARC RX - DMAC User Data H14b 
W_ |0x00000000 |ISRC2 Message Payload Register 
9 
eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC2 Message Payload Register 
10 
eARC RX - DMAC User Data H14b 
W |0x00000000 |ISRC2 Message Payload Register 
11 
eARC RX - DMAC User Data 
W |0x00000000 |Generic Message Payload Register 
0 
eARC RX - DMAC User Data 
W |0x00000000 |Generic Message Payload Register 
1 
eARC RX - DMAC User Data 
W |0x00000000 |Generic Message Payload Register 
2 
eARC RX - DMAC User Data 
W |0x00000000 |Generic Message Payload Register 
3 
eARC RX - DMAC User Data 
W_ |0x00000000 |Generic Message Payload Register 
4 


eARC RX - DMAC User Data 
0x00000000 |Generic Message Payload Register 
5 
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mame | onset [sce] Game | Pesernton 
Value P 


HDMI TX 


Controller EARCRX DMAC 


USRDATA_ MSG _GENERI 
C6 


HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG GENERI 
C7 


HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG GENERI 
C8 


HDMI TX 
Controller EARCRX DMAC 


USRDATA_ MSG _GENERI 
cg 


HDMI TX 
Controller EARCRX DMAC 


USRDATA_ MSG _GENERI 
C10 
HDMI TX 


Controller EARCRX DMAC 


USRDATA_ MSG _GENERI 
Cid 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG GENERI 
C12 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG GENERI 
C13 

HDMI TX 

Controller EARCRX DMAC 


USRDATA MSG GENERI 
C14 

HDMI TX 

Controller EARCRX DMAC 


USRDATA MSG GENERI 
C15 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 
C16 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 
Ci7 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 
C18 


eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
6 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
7 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
8 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
9 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
10 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
11 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
12 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
13 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
14 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
15 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
16 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
17 


eARC RX - DMAC User Data 
0x00000000 |Generic Message Payload Register 
18 
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mame [onset [sce] Game | Peserinton 
Value P 


HDMI TX 


Controller EARCRX DMAC 


USRDATA_ MSG _ GENERI 
C19 
HDMI TX 


Controller EARCRX DMAC 


USRDATA MSG GENERI 
C20 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 
C21 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 
C22 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 
C23 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 
C24 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 
C25 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 

C26 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 

C27 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 

C28 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 

C29 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 

C30 

HDMI TX 

Controller EARCRX DMAC 
USRDATA MSG GENERI 

C31 


eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
19 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
20 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
21 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
22 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
23 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
24 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
25 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
26 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
27 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
28 
eARC RX - DMAC User Data 

W_ |0x00000000 |Generic Message Payload Register 
29 
eARC RX - DMAC User Data 

W |0x00000000 |Generic Message Payload Register 
30 

" 


eARC RX - DMAC User Data 
0x00000000 |Generic Message Payload Register 
31 
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Reset ete 

| _Name | offset size! sive | Description 
HDMI TX 

TET eARC RX - DMAC User Data 
Controller EARCRX DMAC ‘ : 
~USRDATA MSG GENERI 0x1D40 W |0x00000000 |Generic Message Payload Register 

32 

C32 

HDMI TX ; 
Controller EARCRX_DMAC|0x1D44 Jw /0x00000000 [EAn’ RX ~ DMAC Audio Channel 
CHSTATUS STREAMERO g 

HDMI TX 
Controller EARCRX_DMAC|0x1D48 OxOUNOOON EN re aca an 
CHSTATUS STREAMER1 g 

HDMI TX ; 
Controller_ EARCRX_DMAC|0x1D4C PrO00U0000 
CHSTATUS_STREAMER2 a g 

HDMI TX ; 
Controller EARCRX_DMAC|0x1D50 Gx0000COUD | eee 
CHSTATUS STREAMER3 g 

HDMI TX 
Controller EARCRX_DMAC|0x1D54 DKOUNOOODG |e ee ee 
CHSTATUS_STREAMER4 u g 

c 

G 


HDMI TX ; 
ontroller EARCRX DMAC|0x1D58 |W |ox00000000 Jen RC RX = DMAG Aucio Channel 
CHSTATUS. STREAMERS g 
HDMI TX ; 
ontroller EARCRX DMAC|Ox1D5C |W  |oxo0000000 JERR RX = DMAG Aucio Channel 
CHSTATUS STREAMER6 g 
HDMI TX 
Controller EARCRX_DMAC|0x1D60 |W 0x00000000 [CARE RX ~ DMAC Audio Channel 
CHSTATUS STREAMER7 u g 
HDMI TX : 
Controller EARCRX_DMAC|0x1D64 |W 0x00000000 [EAR’ RX ~ DMAL Audio Channel 
CHSTATUS STREAMERS g 


HDMI TX | 
Controller EARCRX_DMAC|0x1D68 DxOOO0000G | ee ee 
CHSTATUS_STREAMER9 g 

HDMI TX ; | 
Controller_ EARCRX_DMAC|0x1D6C PHOGOUOODO IE ns 
CHSTATUS_STREAMER10 : g 

HDMI TX ; : 
Controller EARCRX_DMAC|0x1D70 OX00000000 oe 
CHSTATUS _STREAMER11 g 

HDMI TX 
Controller EARCRX_DMAC|0x1D74 ByOUO00OU0 |e ce ver 
CHSTATUS STREAMER12 i 

HDMI TX : : 
Controller EARCRX_DMAC|0x1D78 SOU0d0000 | 
CHSTATUS STREAMER13 y g 

HDMI TX ; | 
Controller_ EARCRX_DMAC|0x1D7C Gx00000000) 2 ee 
CHSTATUS STREAMER14 g 

HDMI TX | 
Controller EARCRX_DMAC|0x1D80 DyOOOONONG ee em 
USRDATA_STREAMERO g 
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Reset ae 
|___Name | oftset [size] Vaiue | Description 
HDMI TX ene 
Controller MAIN INTVEC_|0x3000 1 foxoooooe Ae are eCror Tate 
Register 

INDEX 

HDMI TX Beas 

Controller MAINUNIT_0_I |0x3010 1 |oxooecee gs a 

NT_STATUS 7 

HDMI TX ae 

Controller MAINUNIT 0 1|0x3014 JW /0x80000000 [P1217 JnIE O Interrupt Mask 

NT_MASK_N g 

HDMI TX ae 

Controller MAINUNIT 0 1|0x3018 |W 0x00000000 | M2!" Jnr O Interrupt Clear 

NT_CLEAR g 

HDMI TX oe 

Controller_ MAINUNIT_0_I |0x301C 1 |oxcooeeee Se 

NT_FORCE g 

HDMI TX ae 

Controller MAINUNIT 1 1|0x3020 |w Joxo0000000 /Nain Unit 2 Interrupt Status 

NT_STATUS g 

HDMI TX oe 

Controller MAINUNIT 1 1|0x3024 Jw 0x00000000 |P'21" JnIE 2 Interrupt Mask 

NT_MASK_N g 

HDMI TX ear 

Controller MAINUNIT_1_I |0x3028 1 |oxoooeeee a ee 

NT_CLEAR g 

HDMI TX are 

Controller MAINUNIT 1 1|0x302C |W 0x00000000 | P2in_InIE t interrupt Force 

NT_FORCE g 

HDMI TX 

Controller AVP_INTVEC I |0x3800 osm Oe eo ee acere late 
Register 

NDEX 

HDMI TX 

Controller_AVP_O_INT_ST |0x3810 0101010101010 eae a ea 
Register 

ATUS 

HDMI TX 

Controller AVP_O_INT MA|0x3814 — DE iene Cesk 
Register 

SK_N 

HDMI TX 

Controller AVP_O INT CL |0x3818 1 |oxcocecee ee eine lea 
Register 

EAR 

HDMI TX 

Controller_AVP_0_INT_FO/0x381C oa ae Ba ae UPDRS 
Register 

RCE 

HDMI TX 

Controller AVP_1 INT ST |0x3820 PxOUGOOCNN Ia ee ee 
Register 

ATUS 

HDMI TX 

Controller AVP_1_INT_MA|0x3824 _— pe let ne Une Mask 
Register 

SK_N 

HDMI TX 

Controller AVP_1_INT_CL |0x3828 co eon na 
Register 

EAR 

HDMI TX 

Controller AVP_1_ INT FO |0x382C 070016101007 Ae i ec 

RCE Register 
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Reset ae 
seg Se Sie | __ teen —__ 
HDMI TX 
Controller AVP 2 INT ST |0x3830 exononoooe) = cL Er ntcnpE Statue 
ATUS Register 


HDMI TX 

Controller AVP_2 INT MA|0x3834 1 |oxooecee Sol aN a 
Register 

SK_N 

HDMI TX 

Controller AVP_2_INT_CL |0x3838 jfoxoooooo By Ee eG Gieae 
Register 

EAR 

HDMI TX 

Controller AVP_2 INT FO |0x383C 1 foxooooooe ai eis alas 
Register 

RCE 

HDMI TX 

Controller AVP_3_INT_ST |0x3840 1» |oxcooeeee Sea eens en 
Register 

ATUS 

HDMI TX 

Controller_AVP_3_INT_MA|0x3844 jfoxooooooe Ee apne eek 
Register 

SK_N 

HDMI TX 

Controller AVP_3 INT CL |0x3848 jfoxooooooe Be CrP leas 
Register 

EAR 

HDMI TX 

Controller_AVP_3_INT_FO/0x384C — SE ey en IDE ROSS 
Register 

RCE 

HDMI TX 

Controller AVP_4 INT ST |0x3850 gxoUd00ONO Eee Pe etats 
Register 

ATUS 

HDMI TX 

Controller AVP_4 INT MA|0x3854 —_ See Tae eeniaek 
Register 

SK_N 

HDMI TX 

Controller AVP_4_INT_CL |0x3858 1 foxoooooe Se a OUPE ey 
Register 

EAR 

HDMI TX 

Controller AVP_4_INT FO |0x385C jfoxoooooo ane eenoles 
Register 

RCE 

HDMI TX 

Controller AVP_5 INT ST |0x3860 1 |oxocecee ea ae 
Register 

ATUS 

HDMI TX 

Controller AVP_5_INT_MA|0x3864 1 foxoooooe Peay os orenaee 
Register 

SK_N 

HDMI TX 

Controller AVP_5 INT CL |0x3868 Wfoxoooooo Bae Reet Siar 
Register 

EAR 

HDMI TX 

Controller_AVP_5_INT_FO /0x386C cman ee EL Senne roles 
Register 

RCE 

HDMI TX 

Controller_AVP_6 INT ST |0x3870 gxOCHOOOUO Ee 
Register 

ATUS 

HDMI TX 

Controller AVP_6 INT MA|0x3874 Gxovondoodye wht y Orci UpE Mask 

SK_N Register 
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Value P 


HDMI TX 

Controller AVP_6 INT CL |0x3878 1 foxooooooo Er SSR eas 
Register 

EAR 

HDMI 1X 

Controller AVP_6 INT FO |0x387C cone ge ee ee qa es 
Register 

RCE 

HDMI 1X 

Controller CEC INT STAT |0x4000 0x00000000 |CEC Interrupt Status Register 

US 

HDMI TX 

Controller CEC INT MAS |0x4004 0x00000000 |CEC Interrupt Mask Register 

KN 

HDMI TX 

os CEC INT CLEA |0x4008 0x00000000 |CEC Interrupt Clear Register 

BnTa 

Controller CEC INT FOR |0x400C 0x00000000 |CEC Interrupt Force Register 

CE 

HDMI TX 

Controller EARCRX _INTV |0x4800 ie aaa Interrupt Vector Table 

EC INDEX g 

HDMI TX 

Controller EARCRX_0_INT|0x4810 1 |oxcoeecee on RX Interrupt Status Register 

STATUS 

HDMI TX 

Controller EARCRX 0 INT|0x4814 Jw |oxo0000000 [PARC PX Interrupt Mask Register 

MASK _N 

HDMI TX 

Controller EARCRX 0 _INT|0x4818 Posen or RX Interrupt Clear Register 

“CLEAR 

HDMI TX 

Controller EARCRX_0_INT|0x481C 0x00000000 on RX Interrupt Force Register 

~ FORCE 

HDMI TX 

Controller EARCRX 1 INT|0x4820 0x00000000 ae RX Interrupt Status Register 

STATUS 

HDMI TX 

Controller EARCRX 1 INT|0x4824 oon he RX Interrupt Mask Register 

MASK _N 

HDMI TX 

Controller EARCRX_1_INT|0x4828 = oF RX Interrupt Clear Register 

CLEAR 


HDMI TX 

Controller EARCRX 1 INT/Ox482C 0x00000000 
_FORCE 

Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 

Double WORD (64 bits) access 

24.4.3 Detail Registers Description 

HDMI TX Controller CORE ID 

Address: Operational Base + offset (0x0000) 


oO RX Interrupt Force Register 
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| Bit |Attr|ResetValue| Ci ecription 


CORE_ID_ASCII3 

ASCII encoded value of the first character of the IP identification 
31:24 0x48 cone. 

Values: 

0x48 (ASCII_H): H ASCII Character 

Value After Reset:0x48 

CORE_ID_ASCII2 

ASCII encoded value of the second character of the IP 

identification code. 
23:16 Ox51 Values: 

0x51 (ASCII_Q): Q ASCII Character 

Value After Reset:0x51 


CORE_ID_ASCII1 

ASCII encoded value of the third character of the IP identification 

code. 
15:8 0x54 Vales: 

0x54 (ASCII_T): T ASCII Character 

Value After Reset:0x54 

CORE_ID_ASCIIO 

ASCII encoded value of the fourth character of the IP 
7:0 0x58 entnication code. 

Values: 

0x58 (ASCII_X): X ASCII Character 

Value After Reset:0x58 


HDMI TX Controller_ VER NUMBER 
Address: Operational Base + offset (0x0004) 
| Bit [Attr| Reset Value | : 
VER_NUMBER_ASCII3 
31:24 0x30 ASCII encoded value of the first character of the IP version. 
Value After Reset:0x30 


esasfro foot VER_NUMBER_ASCII2 
23:16 0x31 ASCII encoded value of the second character of the IP version. 
Value After Reset:0x31 
VER_NUMBER_ASCII1 
15:8 0x30 ASCII encoded value of the third character of the IP version. 
Value After Reset:0x30 
VER _NUMBER_ASCIIO 
7:0 0x30 ASCII encoded value of the fourth character of the IP version. 
Value After Reset:0x30 


HDMI TX Controller VER TYPE 
Address: Operational Base + offset (0x0008) 
ay Sern 
VER_TYPE_ASCII3 
31: pu2qro Ox6c ASCII encoded value of the first character of the IP release type. 
Value After Reset: 0x6c 


VER_TYPE_ASCII2 

23:16 0x75 ce encoded value of the second character of the IP release 
Value After Reset:0x75 
VER_TYPE_ASCII1 

15:8 0x30 ASCII encoded value of the third character of the IP release type. 
Value After Reset:0x30 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2647 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eecription 


VER_TYPE_ASCIIO 


ASCII encoded value of the fourth character of the IP release 


type. 
Value After Reset:0x30 


HDMI TX Controller CONFIG REG 
Address: Operational Base + offset (OxO00C 


Perry Reset Value 


oxoe see 
pros 

Oxi The CEC interface is present in the generated controller RTL. 
Value After Reset:0x1 


; Reserved4 


Enhanced Audio Return Channel (eARC) RX interface is present in 
the generated controller RTL. 
Value After Reset:0x1 


Support for IEC 60958 User Data channel is present in the 
generated controller RTL. 
Value After Reset:0x1 


Support for Multi-Stream Audio is present in the generated 
controller RTL. 
Value After Reset:0x1 


Support for High Bit Rate Audio is present in the generated 
controller RTL. 
Value After Reset:0x1 


Support for 3D Audio is present in the generated controller RTL. 
Value After Reset:0x0 

Reserved3 

Reserved Field:Yes 


Support for Compressed Video Timing Extended Metadata 
(CVTEM) Packets is present in the generated controller RTL. 
Value After Reset:0x1 


Support for Video Timing Extended Metadata (VTEM) Packets is 
present in the generated controller RTL. 
Value After Reset:0x1 


Support for External Extended Metadata Packets (EEMP) is 
present in the generated controller RTL. 
Value After Reset:0x0 


The Fixed Rate Link (FRL) feature is present in the generated 


controller RTL. 
Value After Reset:0x1 


Reserved2 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2648 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value 
HDCP14_SW_SHA1CALC 
The hardware for the SHA-1 calculation for HDCP 1.4 Protocol is 
not present in the generated controller RTL and the software 
calculates the SHA-1. 
Value After Reset:0x1 


HDCP14_DKSET_EXTERNAL 

The Device Key Set from the HDCP 1.4 Protocol is stored in the 
external memory. 

Value After Reset:0x0 


Support for HDCP1.4 Encryption is present in the generated 
controller RTL. 
Value After Reset:0x1 


: Reservedi 


Support for Pixel Repetition is present in the generated controller 
4 0x0 RTL 
Value After Reset:0x0 
: Reserved0O 
The HDMI TX Audio, Video, and Packet (AVP) processing is 


present in the generated controller RTL. 
Value After Reset:0x1 


HDMI TX Controller CORE TIMESTAMP HHMM 
Address: Operational Base + offset (0x0014) 


| Bit |Attr| Reset Value 


CORE_TIMESTAMP_HHMM_ASCII3 
ASCII value of the tens digit of the hour. 
Values: 

31:24 0x31 0x30 (TENS_OF_HOURS_0): 0 is the tens digit of the hours 
0x31 (TENS_OF_HOURS_1): 1 is the tens digit of the hours 
0x32 (TENS_OF_HOURS_2): 2 is the tens digit of the hours 
Value After Reset:0x31 


CORE_TIMESTAMP_HHMM_ASCII2 
ASCII value of the units digit of the hour. 
Values: 
0x30 (HOUR_O): 0 is the units digit of the hours 
0x31 (HOUR_1): 1 is the units digit of the hours 
0x32 (HOUR_2): 2 is the units digit of the hours 
23:16 0x37 0x33 (HOUR_3): 3 is the units digit of the hours 
7 0x34 (HOUR_4): 4 is the units digit of the hours 
0x35 (HOUR_5): 5 is the units digit of the hours 
0x36 (HOUR_6): 6 is the units digit of the hours 
0x37 (HOUR_7): 7 is the units digit of the hours 
0x38 (HOUR_8): 8 is the units digit of the hours 
0x39 (HOUR_9): 9 is the units digit of the hours 
Value After Reset:0x37 
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| Bit |Attr| Reset Value, 


Po Cescription 

CORE_TIMESTAMP_HHMM_ASCIT1 

ASCII value of the tens digit of the minute. 

Values: 

0x30 (TENS_OF_MINUTES_0): 0 is the tens digit of the minutes 
15:8 0x33 0x31 (TENS_OF_MINUTES_1): 1 is the tens digit of the minutes 

: 0x32 (TENS_OF_MINUTES_ 2): 2 is the tens digit of the minutes 

0x33 (TENS_OF_MINUTES_3): 3 is the tens digit of the minutes 

0x34 (TENS_OF_MINUTES_4): 4 is the tens digit of the minutes 

0x35 (TENS_OF_MINUTES_5): 5 is the tens digit of the minutes 

Value After Reset:0x33 


CORE_TIMESTAMP_HHMM_ASCIIO 

ASCII value of the units digit of the minute. 

Values: 

0x30 (MINUTE_O): 0 is the units digit of the minutes 

0x31 (MINUTE_1): 1 is the units digit of the minutes 

0x32 (MINUTE_2): 2 is the units digit of the minutes 
7:0 0x36 0x33 (MINUTE_3): 3 is the units digit of the minutes 

, 0x34 (MINUTE_4): 4 is the units digit of the minutes 

0x35 (MINUTE_5): 5 is the units digit of the minutes 

0x36 (MINUTE_6): 6 is the units digit of the minutes 

0x37 (MINUTE_7): 7 is the units digit of the minutes 

0x38 (MINUTE_8): 8 is the units digit of the minutes 

0x39 (MINUTE_9): 9 is the units digit of the minutes 

Value After Reset:0x36 


HDMI TX Controller CORE TIMESTAMP _MMDD 
Address: Operational Base + offset (0x0018) 


| Bit _|Attr| Reset Value, 
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Po Cieescription 
CORE_TIMESTAMP_MM 
ASCII value of the month (in numerical format) 
Values: 
0x3031 (MONTH_01): Month 1 of the year 
0x3032 (MONTH_02): Month 2 of the year 
0x3033 (MONTH_03): Month 3 of the year 
0x3034 (MONTH_04): Month 4 of the year 
4 0x3035 (MONTH_0O5): Month 5 of the year 

Sung RO? Cee es: 0x3036 (MONTH_06): Month 6 of the year 
0x3037 (MONTH_07): Month 7 of the year 
0x3038 (MONTH_08): Month 8 of the year 
0x3039 (MONTH_09): Month 9 of the year 
0x3130 (MONTH_10): Month 10 of the year 
0x3131 (MONTH_11): Month 11 of the year 
0x3132 (MONTH_12): Month 12 of the year 


Value After Reset:0x3036 
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| Bit |Attr| Reset Value, 


Day 1 of the month 

Day 2 of the month 

Day 3 of the month 

Day 4 of the month 

Day 5 of the month 

Day 6 of the month 

Day 7 of the month 

Day 8 of the month 

Day 9 of the month 

Day 10 of the month 
Day 11 of the month 
Day 12 of the month 
Day 13 of the month 
Day 14 of the month 
Day 15 of the month 
Day 16 of the month 
Day 17 of the month 
Day 18 of the month 
Day 19 of the month 
Day 20 of the month 
Day 21 of the month 
Day 22 of the month 
Day 23 of the month 
Day 24 of the month 
Day 25 of the month 
Day 26 of the month 
Day 27 of the month 
Day 28 of the month 
Day 29 of the month 
Day 30 of the month 
Day 31 of the month 


| t—“‘O™CCOCOC#C#C(#wescription——ii—‘sCiszC 
CORE_TIMESTAMP_DD 
ASCII value of the day 
Values: 
0x3031 (DAY_01): 
0x3032 (DAY_02): 
0x3033 (DAY_03): 
0x3034 (DAY_04): 
0x3035 (DAY_05): 
0x3036 (DAY_06): 
0x3037 (DAY_07): 
0x3038 (DAY_08): 
0x3039 (DAY_09): 
0x3130 (DAY_10): 
0x3131 (DAY_11): 
0x3132 (DAY_12): 
0x3133 (DAY_13): 
0x3134 (DAY_14): 
15:0 0x3131 0x3135 (DAY_15): 
0x3136 (DAY_16): 
0x3137 (DAY_17): 
0x3138 (DAY_18): 
0x3139 (DAY_19): 
0x3230 (DAY_20): 
0x3231 (DAY_21): 
0x3232 (DAY_22): 
0x3233 (DAY_23): 
0x3234 (DAY_24): 
0x3235 (DAY_25): 
0x3236 (DAY_26): 
0x3237 (DAY_27): 
0x3238 (DAY_28): 
0x3239 (DAY_29): 
0x3330 (DAY_30): 
0x3331 (DAY_31): 
Value After Reset:0x3136 


HDMI TX Controller CORE TIMESTAMP YYYY 


Address: Operational Base + offset (0x001C) 


| Bit _|Attr| Reset Value 


CORE_TIMESTAMP_YYYY_ASCII3 
ASCII value of the thousands digit of the year 

31:24/RO |ox32 Valves: | 
0x31 (YEAR_THOUSANDS_1): 1 is the thousands digit of the year 
0x32 (YEAR_THOUSANDS_2): 2 is the thousands digit of the year 
Value After Reset:0x32 


CORE_TIMESTAMP_YYYY_ASCII2 
ASCII value of the hundreds digit of the year 

23:16|RO |0x30 Ma Hes: | 
0x30 (YEAR_HUNDREDS_0): 0 is the hundreds digit of the year 
0x39 (YEAR_HUNDREDS_ 9): 9 is the hundreds digit of the year 
Value After Reset:0x30 
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| Bit |Attr| Reset Value, 


te 


Values: 

0x30 (YEAR_TENS_0O): 
0x31 (YEAR_TENS_1): 
0x32 (YEAR_TENS_2): 
0x33 (YEAR_TENS_3): 
0x34 (YEAR_TENS 4): 
0x35 (YEAR_TENS_5): 
0x36 (YEAR_TENS _6): 
0x37 (YEAR_TENS_7): 
0x38 (YEAR_TENS_ 8): 
0x39 (YEAR_TENS_9): 


Values: 


te 


Value After Reset:0x32 
CORE_TIMESTAMP_YYYY_ASCIIO 
ASCII value of the units digit of the year. 


0x30 (YEAR_UNITS_0O): 
0x31 (YEAR_UNITS_1): 
0x32 (YEAR_UNITS_2): 
0x33 (YEAR_UNITS_3): 
0x34 (YEAR_UNITS_4): 
0x35 (YEAR_UNITS_5): 
0x36 (YEAR_UNITS_6): 
0x37 (YEAR_UNITS_7): 
0x38 (YEAR_UNITS_8): 
0x39 (YEAR_UNITS_9): 
Value After Reset:0x31 


CORE_TIMESTAMP_YYYY_ASCII1i 
ASCII value of the tens digit of the year 


0 is the tens digit of the year 
1 is the tens digit of the year 
2 is the tens digit of the year 
3 is the tens digit of the year 
4 is the tens digit of the year 
5 is the tens digit of the year 
6 is the tens digit of the year 
7 is the tens digit of the year 
8 is the tens digit of the year 
9 is the tens digit of the year 


0 is the units digit of the year 
1 is the units digit of the year 
2 is the units digit of the year 
3 is the units digit of the year 
4 is the units digit of the year 
5 is the units digit of the year 
6 is the units digit of the year 
7 is the units digit of the year 
8 is the units digit of the year 
9 is the units digit of the year 


HDMI TX Controller GLOBAL _SWRESET REQUEST 


Address: Operational Base + offset (0x0040) 


Pert Reset Value 


oi 31:28] Rw | Oxo 


Reset control field that 


Values: 


oxo. Reservee? 
Reserved Field: Yes 


EARCRX_CMDC_SWINIT_P 


when activated resets the CMDC controller 


in the EARCRX functional unit. 
This bit is self clearing: 


0x0 (NO_ACTION): no action 
0x1 (START_RESET): start reset 
Value After Reset:0x0 
EARCRX_DMAC_SWINIT_P 
Reset control field that when activated resets the DMAC controller 
in the EARCRX functional unit. 
This bit is self clearing: 

Values: 

0x0 (NO_ACTION): no action 
0x1 (START_RESET): start reset 
Value After Reset:0x0 


ae 
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| Bit |Attr|ResetValue| ss SCi@eescription 


EARCRX_SWINIT_P 
Reset control field that when activated resets the EARCRX 
functional unit, including all configuration and status bits. 
This bit is self clearing: 

25 WO |0x0 Walace: 
0x0 (NO_ACTION): no action 
0x1 (START_RESET): start reset 
Value After Reset:0x0 

: Reserved2 
ae Reserved Field:Yes 


CEC_CTRL_SWINIT_P 
Reset control field that when activated resets the controller in the 
CEC functional unit. 
This bit is self clearing: 
18 WO |0x0 Welcies: 
0x0 (NO_ACTION): no action 
0x1 (START_RESET): start reset 
Value After Reset:0x0 
CEC_SWINIT_P 
Reset control field that when activated resets the CEC functional 
unit, including all configuration and status bits. 
17 wo loxo This bit is self clearing: 
Values: 
0x0 (NO_ACTION): no action 
0x1 (START_RESET): start reset 
Value After Reset:0x0 


I2C_SWINIT_P 
Reset control field that when activated resets the I2C Master in 
the MAIN functional unit. 
This bit is self clearing: 

16 WoO |0x0 Wallies: 
0x0 (NO_ACTION): no action 
Ox1 (START_RESET): start reset 
Value After Reset:0x0 

. Reserved1 
matte Reserved Field:Yes 


AVP_DATAPATH_PACKET_METADATA_SWINIT_P 
Reset control field that when activated resets the Extended 
Metadata Packets data path of the AVP functional unit. 
This bit is self clearing: 
11 WO |0x0 Values: 
0x0 (NO_ACTION): no action 
0x1 (START_RESET): start reset 
Value After Reset:0x0 
AVP_DATAPATH_PACKET_AUDIO_SWINIT_P 
Reset control field that when activated resets the audio data path 
of the AVP functional unit. 
10 wo |loxo This bit is self clearing: 
Values: 
0x0 (NO_ACTION): no action 
0x1 (START_RESET): start reset 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


AVP_DATAPATH_PACKET_SWINIT_P 

Reset control field that when activated resets the packet data 
path of the AVP functional unit. 

This bit is self clearing: 

Values: 

0x0 (NO_ACTION): no action 

0x1 (START_RESET): start reset 

Value After Reset:0x0 

AVP_DATAPATH_HDCP_KEYS_SWINIT_P 

Reset control field that when activated resets the HDCP keys used 
in the data path of the AVP functional unit. 

This bit is self clearing: 

Values: 

0x0 (NO_ACTION): no action 

0x1 (START_RESET): start reset 

Value After Reset:0x0 

AVP_DATAPATH_VIDEO_SWINIT_P 

Reset control field that when activated resets the video data path 
of the AVP functional unit. 

This bit is self clearing: 

Values: 

0x0 (NO_ACTION): no action 

0x1 (START_RESET): start reset 

Value After Reset:0x0 

AVP_DATAPATH_SWINIT_P 

Reset control field that when activated resets the data path of the 
AVP functional unit. 

This bit is self clearing: 

Values: 

0x0 (NO_ACTION): no action 

0x1 (START_RESET): start reset 

Value After Reset:0x0 

AVP_SWINIT_P 

Reset control field that when activated resets the AVP functional 
unit, including all configuration and status bits. 

This bit is self clearing: 

Values: 

0x0 (NO_ACTION): no action 

0x1 (START_RESET): start reset 

Value After Reset:0x0 


Reserved Field:Yes 

MASTER_NOMAINRB_SWINIT_P 

Main reset control field that when activated resets all functional 
units. Also resets all configuration and status bits except those 
that are part of the MAIN unit. 

This bit is self clearing: 

Values: 

0x0 (NO_ACTION): no action 

0x1 (START_RESET): start reset 

Value After Reset:0x0 
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| Bit |Attr|ResetValue| —Ci@eescription 


MASTER_SWINIT_P 
Main reset control field that when activated resets all functional 
units and all configuration registers. 
This bit is self clearing: 
WO) 0x0 Values: 
0x0 (NO_ACTION): no action 
0x1 (START_RESET): start reset 
Value After Reset:0x0 


HDMI TX Controller GLOBAL _SWDISABLE 
Address: Operational Base + offset (0x0044) 


Perc aa 


Po iescription 
Geog: Rese 
ah: 31:27] Rw | oxoo Reserved Field:Yes 


EARCRX_CTRL_SWDISABLE 
Disable control field that when activated disables the controllers 
in the EARCRX functional unit. 
RW |0x0 Values: 

0x0 (NO_ACTION): no action 
Oxi (DISABLE_EARCRX_CTRL): disable affected units 
Value After Reset:0x0 
EARCRX_SWDISABLE 
Disable control field that when activated disables the EARCRX 
functional unit. Also reset all contained configuration and status 
bits. 

25 RW /|0x0 Values: 
0x0 (NO_ACTION): no action 
Oxi (DISABLE_EARCRX): disable affected units 
Value After Reset:0x0 


; Reserved2 
eaety, Reserved Field: Yes 


CEC_CTRL_SWDISABLE 
Disable control field that when activated disables the controller in 
the CEC functional unit. 
18 RW |0x0 Values: 
0x0 (NO_ACTION): no action 
0x1 (DISABLE_CEC_CTRL): disable affected units 
Value After Reset:0x0 
CEC_SWDISABLE 
Disable control field that when activated disables the CEC 
functional unit. Also reset all contained configuration and status 
17. |IRW {Oxo pl. 
Values: 
0x0 (NO_ACTION): no action 
0x1 (DISABLE_CEC): disable affected units 
Value After Reset:0x0 
I2C_SWDISABLE 
Disable control field that when activated disables the I2C Master 
in the MAIN functional unit. 
16 RW |0x0 Values: 
0x0 (NO_ACTION): no action 
0x1 (DISABLE_I2C): disable affected units 
Value After Reset:0x0 


Reservedi 
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ResetValue] Cieescription 


AVP_DATAPATH_PACKET_METADATA_SWDISABLE 

Disable control field that when activated disables the Extended 
Metadata Packet data path of the AVP functional unit. 

Values: 

0x0 (NO_ACTION): no action 

Oxi (DISABLE_AVP_DATAPATH_PACKET_METADATA): disable 
affected units 

Value After Reset:0x0 
AVP_DATAPATH_PACKET_AUDIO_SWDISABLE 

Disable control field that when activated disables the audio data 
path of the AVP functional unit. 

Values: 

0x0 (NO_ACTION): no action 

Oxi (DISABLE_AVP_DATAPATH_PACKET_AUDIO): disable affected 
units 

Value After Reset:0x0 

AVP_DATAPATH_PACKET_SWDISABLE 

Disable control field that when activated disables the packet data 
path of the AVP functional unit. 

Values: 

0x0 (NO_ACTION): no action 

Oxi (DISABLE_AVP_DATAPATH_PACKET): disable affected units 
Value After Reset:0x0 

AVP_DATAPATH_TMDS_SWDISABLE 

Disable control field that when activated disables the TMDS data 


path of the AVP functional unit. 
Values: 


0x0 (NO_ACTION): no action 

Oxi (DISABLE_AVP_DATAPATH_TMDS): disable affected units 
Value After Reset:0x0 

AVP_DATAPATH_FRL_SWDISABLE 

Disable control field that when activated disables the FRL data 
path of the AVP functional unit. 

Values: 

0x0 (NO_ACTION): no action 

Oxi (DISABLE_AVP_DATAPATH_FRL): disable affected units 
Value After Reset:0x0 

AVP_DATAPATH_VIDEO_SWDISABLE 

Disable control field that when activated disables the video data 
path of the AVP functional unit. 

Values: 

0x0 (NO_ACTION): no action 

Oxi (DISABLE_AVP_DATAPATH_VIDEO): disable affected units 
Value After Reset:0x0 

AVP_DATAPATH_SWDISABLE 

Disable control field that when activated disables the data path of 
the AVP functional unit. 

Values: 

0x0 (NO_ACTION): no action 

Oxi (DISABLE_AVP_DATAPATH): disable affected units 

Value After Reset:0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


AVP_SWDISABLE 
Disable control field that when activated disables the AVP 
functional unit. Also reset all contained configuration and status 
bits. 
? RW? 2x0 Values: 
0x0 (NO_ACTION): no action 
Oxi (DISABLE_AVP): disable affected units 
Value After Reset:0x0 


: ReservedO 


HDMI TX Controller RESET MANAGER CONFIGO 
Address: Operational Base + offset (0x0048) 


| Bit |Attr| Reset Value 


Reserved1 

Reserved Field:Yes 
RESET_MANAGER_EARC_BPCLK_OVR_VALUE 
Influence of earc_bpclk in Reset Manager Override Value. 
Values: 
0x0 (CLK_OFF): Indicates that earc_bpclk is in a OFF state. The 
Reset Manager does not overlap other domains with the 
earc_bpclk. 
0x1 (CLK_ON): Indicates that earc_bpclk is in a ON state. The 
Reset Manager overlaps other domains with the earc_bpclk. 
Value After Reset:0x0 


RESET_MANAGER_AUDCLK_OVR_VALUE 
Influence of audclk in Reset Manager Override Value. 
Values: 

11 Rw loxo 0x0 (CLK_OFF): Indicates that audclk is in a OFF state. The Reset 
Manager does not overlap other domains with the audclk. 
0x1 (CLK_ON): Indicates that audclk is in a ON state. The Reset 
Manager overlaps other domains with the audclk. 
Value After Reset:0x0 
RESET_MANAGER_LINKQPCLK_OVR_VALUE 
Influence of linkqpclk in Reset Manager Override Value. 
Values: 

10 rw loxo 0x0 (CLK_OFF): Indicates that linkqpclk is in a OFF state. The 
Reset Manager does not overlap other domains with the linkqpclk. 
Oxi (CLK_ON): Indicates that linkqpclk is in a ON state. The 
Reset Manager overlaps other domains with the linkqpclk. 
Value After Reset:0x0 

a 


RESET_MANAGER_VIDQPCLK_OVR_VALUE 


Influence of vidqpclk in Reset Manager Override Value. 

Values: 

0x0 (CLK_OFF): Indicates that vidqpclk is in a OFF state. The 
Reset Manager does not overlap other domains with the vidqpclk. 
0x1 (CLK_ON): Indicates that vidqpclk is in a ON state. The Reset 
Manager overlaps other domains with the vidqpclk. 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


PoCCéiescription 
RESET_MANAGER_IPI_CLK_OVR_VALUE 
Influence of ipi_clk in Reset Manager Override Value. 
Values: 

Rw lox0 0x0 (CLK_OFF): Indicates that ipi_clk is in a OFF state. The Reset 
Manager does not overlap other domains with the ipi_clk. 
0x1 (CLK_ON): Indicates that ipi_clk is in a ON state. The Reset 
Manager overlaps other domains with the ipi_clk. 
Value After Reset:0x0 


ReservedO 

RESET_MANAGER_EARC_BPCLK_OVR_EN 

Influence of earc_bpclk in Reset Manager Override Enable. 
Values: 

0x0 (OVERRIDE_DISABLE): Override Disable. Value of 
cmu_status.earc_bpclk_off_st used. 

Oxi (OVERRIDE_ENABLE): Override Enable. Value of 
reset_manager_configO.reset_manager_earc_bpclk_value used. 
Value After Reset:0x0 


RESET_MANAGER_AUDCLK_OVR_EN 

Influence of audclk in Reset Manager Override Enable. 
Values: 

0x0 (OVERRIDE_DISABLE): Override Disable. Value of 
cmu_status.audclk_off_st used. 

Oxi (OVERRIDE_ENABLE): Override Enable. Value of 


reset_manager_configO.reset_manager_audclk_value used. 
Value After Reset:0x0 
RESET_MANAGER_LINKQPCLK_OVR_EN 

Influence of linkqpclk in Reset Manager Override Enable. 
Values: 

0x0 (OVERRIDE_DISABLE): Override Disable. Value of 
cmu_status.linkqpclk_off_st used. 

0x1 (OVERRIDE_ENABLE): Override Enable. Value of 
reset_manager_configO.reset_manager_linkqpclk_value used. 
Value After Reset:0x0 
RESET_MANAGER_VIDQPCLK_OVR_EN 

Influence of vidqpclkclk in Reset Manager Override Enable. 
Values: 

0x0 (OVERRIDE_DISABLE): Override Disable. Value of 
cmu_status.vidqpclkclk_off_st used. 

0x1 (OVERRIDE_ENABLE): Override Enable. Value of 
reset_manager_config0O.reset_manager_vidqpclk_value used. 
Value After Reset:0x0 

RESET_MANAGER_IPI_CLK_OVR_EN 

Influence of ipi_clk in Reset Manager Override Enable. 
Values: 

0x0 (OVERRIDE_DISABLE): Override Disable. Value of 
cmu_status.ipi_clk_off_st used. 

0x1 (OVERRIDE_ENABLE): Override Enable. Value of 
reset_manager_configO.reset_manager_ipi_clk_value used. 
Value After Reset:0x0 


HDMI TX Controller RESET MANAGER _ STATUSO 
Address: Operational Base + offset (0x0050) 
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pisohw foo ee 


ReservedO 
on 31:39] Rw | eo jee Field: Yes 


AVP_DATAPATH_VIDEO_AUDCLK_STATUS 

Status of the Video Functional Group Init at audclk: 

Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 

AVP_DATAPATH_VIDEO_LINKQPCLK_STATUS 

Status of the Video Functional Group Init at linkqpclk: 
28 Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 


AVP_DATAPATH_VIDEO_VIDQPCLK_STATUS 

Status of the Video Functional Group Init at vidqpclk: 
27 Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 


AVP_DATAPATH_VIDEO_IPI_CLK_STATUS 

Status of the Video Functional Group Init at ipi_clk: 
26 Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 


AVP_DATAPATH_VIDEO_REFCLK_STATUS 

Status of the Video Functional Group Init at refclk: 
25 Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 


AVP_DATAPATH_AUDCLK_STATUS 

Status of the DATAPATH Functional Group Init at audclk: 
24 Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 


AVP_DATAPATH_LINKQPCLK_STATUS 

Status of the DATAPATH Functional Group Init at linkqpclk: 
23 Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 


AVP_DATAPATH_VIDQPCLK_STATUS 

Status of the DATAPATH Functional Group Init at vidqpclk: 
22 Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 
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| Bit_[Attr| Reset Value| 
AVP_DATAPATH_IPI_CLK_STATUS 
Status of the DATAPATH Functional Group Init at ipi_clk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_DATAPATH_REFCLK_STATUS 
Status of the DATAPATH Functional Group Init at refclk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_APB_PCLK_STATUS 
Status of the AVP Functional Group Init at apb_pclk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_AUDCLK_STATUS 
Status of the AVP Functional Group Init at audclk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_LINKQPCLK_STATUS 
Status of the AVP Functional Group Init at linkqpclk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_VIDQPCLK_STATUS 
Status of the AVP Functional Group Init at vidqpclk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_IPI_CLK_STATUS 
Status of the AVP Functional Group Init at ipi_clk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_REFCLK_STATUS 
Status of the AVP Functional Group Init at refclk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
MASTER_NOMAINRB_APB_PCLK_STATUS 
Status of the MASTER_NOMAINRB Functional Group Init at 


0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


pCi‘; eScription sd 
MASTER_NOMAINRB_EARC_BPCLK_STATUS 
Status of the MASTER_NOMAINRB Functional Group Init at 
earc_bpclk: 
12 0x0 Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 


MASTER_NOMAINRB_AUDCLK_STATUS 
Status of the MASTER_NOMAINRB Functional Group Init at 
audclk: 
11 Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 


MASTER_NOMAINRB_LINKQPCLK_STATUS 
Status of the MASTER_NOMAINRB Functional Group Init at 


0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
MASTER_NOMAINRB_VIDQPCLK_STATUS 

Status of the MASTER_NOMAINRB Functional Group Init at 


0x0 (ASSERTED): Init_n is asserted. 


0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
MASTER_NOMAINRB_IPI_CLK_STATUS 

Status of the MASTER_NOMAINRB Functional Group Init at 
ipi_pclk: 

Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
MASTER_NOMAINRB_REFCLK_STATUS 

Status of the MASTER_NOMAINRB Functional Group Init at refclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 

MASTER_APB_PCLK_STATUS 

Status of the MASTER Functional Group Init at apb_pclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 

MASTER_EARC_BPCLK_STATUS 

Status of the MASTER Functional Group Init at earc_bpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po Cescription 
MASTER_AUDCLK_STATUS 
Status of the MASTER Functional Group Init at audclk: 
4 0x0 Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 


MASTER_LINKQPCLK_STATUS 

Status of the MASTER Functional Group Init at linkqpclk: 
3 Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 
MASTER_VIDQPCLK_STATUS 
Status of the MASTER Functional Group Init at vidqpclk: 


Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 

MASTER_IPI_CLK_STATUS 

Status of the MASTER Functional Group Init at ipi_clk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 

MASTER_REFCLK_STATUS 

Status of the MASTER Functional Group Init at refclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 


HDMI TX Controller RESET MANAGER STATUS1 
Address: Operational Base + offset (0x0054 


ReservedO 

APB_REFCLK_STATUS 

Status of the APB Functional Group Init at refclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
APB_EARC_BPCLK_STATUS 


Status of the APB Functional Group Init at earc_bpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 


APB_AUDCLK_STATUS 

Status of the APB Functional Group Init at audclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
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| Bit_[Attr| Reset Value| 
APB_LINKQPCLK_STATUS 
Status of the APB Functional Group Init at linkqpclk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
APB_VIDQPCLK_STATUS 
Status of the APB Functional Group Init at vidqpclk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
APB_IPI_CLK_STATUS 
Status of the APB Functional Group Init at ipi_clk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
APB_APB_PCLK_STATUS 
Status of the APB Functional Group Init at apb_pclk: 
Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 


EARCRX_CMDC_REFCLK_STATUS 
Status of the EARCRX_CMDC Functional Group Init at refclk: 


Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
EARCRX_DMAC_EARC_BPCLK_STATUS 

Status of the EARCRX_DMAC Functional Group Init at earc_bpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 

EARCRX_CTRL_REFCLK_STATUS 

Status of the EARCRX_CTRL Functional Group Init at refclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
EARCRX_CTRL_EARC_BPCLK_STATUS 

Status of the EARCRX_CTRL Functional Group Init at earc_bpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 

EARCRX_APB_PCLK_STATUS 

Status of the EARCRX Functional Group Init at apb_pclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po CCSC‘éi scription 
EARCRX_REFCLK_STATUS 
Status of the EARCRX Functional Group Init at refclk: 
16 0x0 values: Sh 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 


EARCRX_EARC_BPCLK_STATUS 

Status of the EARCRX Functional Group Init at earc_bpclk: 
15 Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 
CEC_CTRL_REFCLK_STATUS 

Status of the CEC_CTRL Functional Group Init at refclk: 
Values: 

0x0 (ASSERT): Init_n is asserted. 

0x1 (NOT_ASSERT): Init_n is not asserted. 
Value After Reset:0x0 

CEC_REFCLK_STATUS 

Status of the CEC Functional Group Init at refclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 


I2C_LINKQPCLK_STATUS 
Status of the I2C Functional Group Init at linkqpclk: 


Values: 

0x0 (ASSERTED): Init_n is asserted. 

Ox1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 

I2C_REFCLK_STATUS 

Status of the I2C Functional Group Init at refclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_DATAPATH_PACKET_METADATA_VIDQPCLK_STATUS 


Status of the METADATA Functional Group Init at vidqpclk: 


Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
AVP_DATAPATH_PACKET_AUDIO_VIDQPCLK_STATUS 
Status of the AUDIO Functional Group Init at vidqpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
AVP_DATAPATH_PACKET_AUDIO_AUDCLK_STATUS 
Status of the AUDIO Functional Group Init at audclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po Céi scription 
AVP_DATAPATH_PACKET_LINKQPCLK_STATUS 
Status of the PACKET Functional Group Init at linkqpclk: 
5 0x0 Values: 
0x0 (ASSERTED): Init_n is asserted. 
0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 


AVP_DATAPATH_PACKET_AUDCLK_STATUS 

Status of the PACKET Functional Group Init at audclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 
AVP_DATAPATH_PACKET_VIDQPCLK_STATUS 

Status of the PACKET Functional Group Init at vidqpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 

Value After Reset:0x0 


AVP_DATAPATH_HDCP_LINKQPCLK_STATUS 

Status of the HDCP Functional Group Init at linkqpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 


Value After Reset:0x0 
AVP_DATAPATH_TMDS_LINKQPCLK_STATUS 

Status of the TMDS Functional Group Init at linkqpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_DATAPATH_TMDS_VIDQPCLK_STATUS 

Status of the TMDS Functional Group Init at vidqpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_DATAPATH_FRL_LINKQPCLK_STATUS 

Status of the FRL Functional Group Init at linkqpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 
AVP_DATAPATH_FRL_VIDQPCLK_STATUS 

Status of the FRL Functional Group Init at vidqpclk: 
Values: 

0x0 (ASSERTED): Init_n is asserted. 

0x1 (NOT_ASSERTED): Init_n is not asserted. 
Value After Reset:0x0 


HDMI TX Controller RESET MANAGER STATUS2 
Address: Operational Base + offset (0x0058) 


| Bit |Attr| Reset Value 


: ReservedO 
exD000000 Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


RESET_MANAGER_EARC_BPCLK_ON_STATUS 
Influence of earc_bpclk in Reset Manager: 
Values: 
4 0x0 (CLK_OFF): The earc_bpclk is not used in Reset Manager. 
The logic at earc_bpclk is not affected by any init_n/disable. 
Ox1 (CLK_ON): The earc_bpclk is used in Reset Manager overlap 


function. 
Value After Reset:0x0 


RESET_MANAGER_AUDCLK_ON_STATUS 
Influence of audclk in Reset Manager: 
Values: 
3 Ox0 (CLK_OFF): The audclk is not used in Reset Manager. The 
logic at audclk is not affected by any init_n/disable. 
0x1 (CLK_ON): The audclk is used in Reset Manager overlap 


function. 
Value After Reset:0x0 


RESET_MANAGER_LINKQPCLK_ON_STATUS 
Influence of linkqpclk in Reset Manager: 
Values: 
> 0x0 (CLK_OFF): The linkqpclk is not used in Reset Manager. The 
logic at linkqpclk is not affected by any init_n/disable. 
0x1 (CLK_ON): The linkqpclk is used in Reset Manager overlap 


function. 

Value After Reset:0x0 
RESET_MANAGER_VIDQPCLK_ON_STATUS 

Influence of vidqpclk in Reset Manager: 

Values: 

0x0 (CLK_OFF): The vidqpclk is not used in Reset Manager. The 
logic at vidqpclk is not affected by any init_n/disable. 

0x1 (CLK_ON): The vidqpclk is used in Reset Manager overlap 
function. 

Value After Reset:0x0 
RESET_MANAGER_IPI_CLK_ON_STATUS 

Influence of ipi_clk in Reset Manager: 

Values: 

0x0 (CLK_OFF): The ipi_clk is not used in Reset Manager. The 
logic at ipi_clk is not affected by any init_n/disable. 

0x1 (CLK_ON): The ipi_clk is used in Reset Manager overlap 
function. 

Value After Reset:0x0 


HDMI TX Controller _ TIMER BASE CONFIGO 
Address: Operational Base + offset (0x0080) 


aakw fo ee 


oxo (Reserved 
sa 31:29] Rw | oxo Reserved Field:Yes 
TIMER_REFERENCE_BASE 
Timer Reference Base, this represents the number of irefclk 


cycles in 1 second. This is the frequency of the refclk. 
Attention: This register is always consistent with input irefclk 
clock frequency. 

Example of configured value for irefclk of 428.571429 MHz is 
29'd428571429. 

Value After Reset:0x198b7b25 


28:0 |RW |0x198b7b25 
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HDMI TX Controller TIMER BASE STATUSO 
Address: Operational Base + offset (0x0084 


ait aw [owoooo0000 Sm 


Joxoooa000 /Reserved 
Bist jaw | (0x00000000 | Reserved Field: Yes 


TIMER_BASE_LOCKED_ST 

Timer base locked status flag. 

Note: Writing a new Timer Reference Base to the register 
global_timer_ref_base initiates new Timer Base calculations. 
While these are in progress, this status is expected to fall 
momentaneously and when the calculations are finally done it is 
expected to rise, together with corresponding interrupt request 
timer_base_locked_irq. 

Values: 

0x0 (NOT_LOCKED): Timer Base calculations in progress and not 
locked. 

0x1 (LOCKED): Timer Base calculations completed and locked. 
Value After Reset:0x0 


HDMI TX Controller I2CM SM SCL CONFIGO 
Address: Operational Base + offset (OxOOEO) 


| Bit |Attr| Reset Value 


I2CM_SM_SCL_HIGH_CNT 
31:16}RW |Ox085e I2C Master Standard-mode SCL High Control 
Value After Reset:0x85e 


I2CM_SM_SCL_LOW_CNT 
15:0 |IRW /0x085e I2C Master Standard-mode SCL Low Control 
Value After Reset:0x85e 


HDMI TX Controller _I2CM FM_SCL_CONFIGO 
Address: Operational Base + offset (Ox00E4) 


| Bit |Attr| Reset Value, 


PCC escription 
I2CM_FM_SCL_HIGH_CNT 
31:16}RW |0x0217 I2C Master Fast-mode SCL High Control 
Value After Reset:0x217 
I2CM_FM_SCL_LOW_CNT 
15:0 |RW |0x0217 I2C Master Fast-mode SCL Low Control 
Value After Reset:0x217 


HDMI TX Controller _I2CM CONFIGO 
Address: Operational Base + offset (OxO0E8) 


suslew wooo SSR 


joxoo00 «Reserved 
prenco reseed rt 

15:8 |RW {0x00 I2C Master SDA hold time 
Value After Reset:0x0 


. wee. 


Reseieo tes 
4:0 |RW /0x00 I2C Master Rx filter pulse width 
Value After Reset:0x0 


HDMI TX Controller _I2CM_ CONTROLO 
Address: Operational Base + offset (OxOOEC) 
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jist law fovoooooooo [PEER 


ReservedO 
Bis | 1 rw | 0x00000000 Reserved Field: Yes 


I2CM_BUS_ CLEAR _P 
WoO |0x0 I2C Master Bus Clear 
Value After Reset:0x0 


HDMI TX Controller I2CM STATUSO 
Address: Operational Base + offset (OxOOFO) 


Puen Reset Value 


loxoooo0000 fReservese 
sis fawe (000000000 [ese Field:Yes 


I2CM_ARB_LOST 
0x0 I2C Master arbitration lost 
Value After Reset:0x0 


HDMI TX Controller I2CM INTERFACE CONTROLO 
Address: Operational Base + offset (OxO0F4) 


Pe Reset Value 


joxoo ———=fReservedd 
BL: 31:24] Rw | 0x00 Reserved Field:Yes 


I2CM_NBYTES 
I2C Master Interface number of bytes minus 1 to read/write: 
Values: 
0x0 (BYTES1): 1 byte to read/write 
Ox1 (BYTES2): 2 bytes to read/write 
Ox2 (BYTES3): 3 bytes to read/write 
0x3 (BYTES4): 4 bytes to read/write 
0x4 (BYTES5): 5 bytes to read/write 
Ox5 (BYTES6): 6 bytes to read/write 
Ox6 (BYTES7): 7 bytes to read/write 
econ Ge 0x7 (BYTES8): 8 bytes to read/write 
0x8 (BYTES9): 9 bytes to read/write 
0x9 (BYTES10): 10 bytes to read/write 
Oxa (BYTES11): 11 bytes to read/write 
Oxb (BYTES12): 12 bytes to read/write 
Oxc (BYTES13): 13 bytes to read/write 
Oxd (BYTES14): 14 bytes to read/write 
Oxe (BYTES15): 15 bytes to read/write 
Oxf (BYTES16): 16 bytes to read/write 
Value After Reset:0x0 


19:12;/RW |0x00 I2C Master Interface read/write address 
Value After Reset:0x0 
I2CM_SLVADDR 

11:5 |RW |0x00 I2C Master Interface slave address 
Value After Reset:0x0 

4 RW /|0x0 I2C Master Interface extended read operation 
Value After Reset:0x0 

3 RW |0x0 I2C Master Interface short read operation 
Value After Reset:0x0 
I2CM_READ 

2 RW {0x0 I2C Master Interface read operation 
Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2668 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po CC—“‘SCC(*é@WeScription 
I2CM_WRITE 

RW /|0x0 I2C Master Interface write operation 
Value After Reset:0x0 


I2CM_FM_EN 
RW |0x0 I2C Master Interface Fast-mode enable 
Value After Reset:0x0 


HDMI TX Controller I2CM INTERFACE CONTROL1 
Address: Operational Base + offset (OxO0OF8) 


Peri Reset Value 


Reserved0 - 
I2CM_SEG_PTR 
14:7 |RW |0x00 I2C Master Interface extended read access segment pointer 
Value After Reset:0x0 
I2CM_SEG_ADDR 
RW |0x00 I2C Master Interface extended read access segment address 
Value After Reset:0x0 


HDMI TX Controller I2CM INTERFACE WRDATA O 3 
Address: Operational Base + offset (OxOOFC) 


| Bit |Attr| Reset Value 


I2CM_WRDATA_3 

31:24/RW |0x00 I2C Master Interface SW write data, byte 3 
Value After Reset:0x0 
I2CM_WRDATA_2 

23:16;}RW |0x00 I2C Master Interface SW write data, byte 2 
Value After Reset:0x0 
I2CM_WRDATA_1 

15:8 |RW /|0x00 I2C Master Interface SW write data, byte 1 
Value After Reset:0x0 
I2CM_WRDATA_O 

7:0 |RW |0x00 I2C Master Interface SW write data, byte 0 
Value After Reset:0x0 


HDMI TX Controller I2CM_ INTERFACE WRDATA 4 7 
Address: Operational Base + offset (0x0100) 
| Bit |Attr| Reset Value, p 
I2CM_WRDATA_7 
31:24|)RW |0x00 I2C Master Interface SW write data, byte 7 
Value After Reset:0x0 


I2CM_WRDATA_6 
23:16}RW |0x00 I2C Master Interface SW write data, byte 6 
Value After Reset:0x0 


I2CM_WRDATA_5 

15:8 |RW |0x00 I2C Master Interface SW write data, byte 5 
Value After Reset:0x0 
I2CM_WRDATA_4 

7:0 |RW {0x00 I2C Master Interface SW write data, byte 4 
Value After Reset:0x0 


HDMI TX Controller I2CM INTERFACE WRDATA 8 11 
Address: Operational Base + offset (0x0104) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CC‘#é @Scription 
I2CM_WRDATA_11 
31:24|RW |0x00 I2C Master Interface SW write data, byte 11 
Value After Reset:0x0 
I2CM_WRDATA_10 
23:16/RW |0x00 I2C Master Interface SW write data, byte 10 
Value After Reset:0x0 


I2CM_WRDATA_9 

15:8 |RW |0x00 I2C Master Interface SW write data, byte 9 
Value After Reset:0x0 
I2CM_WRDATA_8 

7:0 |RW |0x00 I2C Master Interface SW write data, byte 8 
Value After Reset:0x0 


HDMI TX Controller I2CM INTERFACE WRDATA 12 15 
Address: Operational Base + offset (0x0108) 


| Bit |Attr| Reset Value, 


Po eseription 
I2CM_WRDATA_15 

31:24|RW |0x00 I2C Master Interface SW write data, byte 15 
Value After Reset:0x0 
I2CM_WRDATA_14 

23:16;}RW |0x00 I2C Master Interface SW write data, byte 14 
Value After Reset:0x0 
I2CM_WRDATA_13 

15:8 |RW |0x00 I2C Master Interface SW write data, byte 13 
Value After Reset:0x0 
I2CM_WRDATA_12 

7:0 |RW {0x00 I2C Master Interface SW write data, byte 12 
Value After Reset:0x0 


HDMI TX Controller I2CM INTERFACE RDDATA 0O 3 
Address: Operational Base + offset (0x010C) 


| Bit [Attr|ResetValue| CC‘ scription 
I2CM_RDDATA_3 

31:24 0x00 I2C Master Interface SW read data, byte 3 
Value After Reset:0x0 


fo |owo I2CM_RDDATA_2 

23:16 0x00 I2C Master Interface SW read data, byte 2 

Value After Reset:0x0 

15:8 0x00 I2C Master Interface SW read data, byte 1 
Value After Reset:0x0 

7:0 0x00 I2C Master Interface SW read data, byte 0 
Value After Reset:0x0 


HDMI TX Controller I2CM_INTERFACE RDDATA 4 7 
Address: Operational Base + offset (0x0110) 


| Bit |Attr| Reset Value, 


Po eseription 
I2CM_RDDATA_7 

31:24 0x00 I2C Master Interface SW read data, byte 7 
Value After Reset:0x0 


I2CM_RDDATA_6 
23:16 0x00 I2C Master Interface SW read data, byte 6 
Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2670 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po CC—“‘C(*éD e@Scription 
I2CM_RDDATA_5 

15:8 0x00 I2C Master Interface SW read data, byte 5 
Value After Reset:0x0 


I2CM_RDDATA_4 
7:0 0x00 I2C Master Interface SW read data, byte 4 
Value After Reset:0x0 


HDMI TX Controller I2CM INTERFACE RDDATA 8 11 
Address: Operational Base + offset (0x0114) 


| Bit |Attr| Reset Value 


Fo fowo I2CM_RDDATA_11 

31:24 0x00 I2C Master Interface SW read data, byte 11 

Value After Reset:0x0 

23:16 0x00 I2C Master Interface SW read data, byte 10 
Value After Reset:0x0 

15:8 0x00 I2C Master Interface SW read data, byte 9 
Value After Reset:0x0 

7:0 0x00 I2C Master Interface SW read data, byte 8 
Value After Reset:0x0 


HDMI TX Controller I2CM INTERFACE RDDATA 12 15 
Address: Operational Base + offset (0x0118 


| Bit_|Attr| Reset Value 


I2CM_RDDATA_15 

31:24 0x00 I2C Master Interface SW read data, byte 15 
Value After Reset:0x0 

23:16 0x00 I2C Master Interface SW read data, byte 14 
Value After Reset:0x0 

15:8 0x00 I2C Master Interface SW read data, byte 13 
Value After Reset:0x0 

7:0 0x00 I2C Master Interface SW read data, byte 12 
Value After Reset:0x0 


HDMI TX Controller SCDC CONFIGO 
Address: Operational Base + offset (0x0140) 


Frere Reset Value 


joxooooa ‘Reserved? 
Preocco reserved rite 

RW |0x0 SCDC I2C Fast-mode enable 
Value After Reset:0x0 


OME poets 1 
oxo Reserved Field: Yes 


SCDC_UPD_FLAGS_RD_CLR_NBYTES 
SCDC Update Flags number of bytes minus 1 to read/clear: 
Values: 
SR Ox0 (BYTES1): 1 byte to read/clear 
0x1 (BYTES2): 2 bytes to read/clear 
Value After Reset:0x1 
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| Bit |Attr| Reset Value, 


|p escription 
pw foo SCDC_UPD_FLAGS_AUTO_CLR 
RW /|0x0 SCDC Update Flags auto clear on read 
Value After Reset:0x0 
SCDC_UPD_FLAGS_POLL_CONT 
5 RW /|0x0O SCDC Update Flags Polling continuously 
Value After Reset:0x0 
4 fw foo SCDC_UPD_FLAGS_POLL_EN 
4 RW /|0x0 SCDC Update Flags Polling enable 
Value After Reset:0x0 


ReservedO 
2 Jaw foo SCDC_RR_REPLY_STOP 
1 RW |0x0 SCDC Read Request reply with STOP 
Value After Reset:0x0 
RW |0x0 SCDC Read Request enable 
Value After Reset:0x0 


HDMI TX Controller SCDC_ CONTROLO 
Address: Operational Base + offset (0x0148 


Peay Reset Value 


}oxo0000000 [Reserved 
rele SCDC_UPD_FLAGS_CLR_P 
WO |0x0 SCDC Update Flags clear request 
Value After Reset:0x0 
SCDC_UPD_FLAGS_RD_P 
WO |0x0 SCDC Update Flags read request 
Value After Reset:0x0 


HDMI TX Controller SCDC STATUSO 
Address: Operational Base + offset (0x0150) 


ve aa 


| CC escription 
oxo «Reserved 
prooco Feared eles 
15:8 0x00 SCDC Update Flags 1 
Value After Reset:0x0 
7:0 0x00 SCDC Update Flags 0 
Value After Reset:0x0 


HDMI TX Controller FLT CONFIGO 
Address: Operational Base + offset (0x0160) 


Peart Reset Value 


joxooo000 _|rReserveds 
31:9 Jaw (0x000000 Reserved Field: Yes 


FLT_NO_TIMEOUT 

Rw loxo FRL Link Training FLT_no_timeout Source Test Configuration 
Register 
Value After Reset:0x0 


: ReservedO 
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| Bit |Attr| Reset Value, 


FLT_FFE_LEVELS 
3:0 |RW |0x0 FRL Link Training FFE Levels 
Value After Reset:0x0 


HDMI TX Controller FLT CONFIG1 
Address: Operational Base + offset (0x0164 


aio wooo SRR 


joxooo «Reserved 
proto lasso raves 

19:16;/RW |0x0O Link Training Pattern to apply on Lane 3 override value 
Value After Reset:0x0 
FLT_LTP_LANE2_OVR_VALUE 

15:12;/RW |0x0 Link Training Pattern to apply on Lane 2 override value 
Value After Reset:0x0 


FLT_LTP_LANE1_OVR_VALUE 
11:8 |RW |Ox0 Link Training Pattern to apply on Lane 1 override value 
Value After Reset:0x0 
FLT_LTP_LANEO_OVR_VALUE 
RW /0x0 Link Training Pattern to apply on Lane O override value 
Value After Reset:0x0 
FLT_LTP_LANE3_OVR_EN 
RW |0x0 Link Training Pattern to apply on Lane 3 override enable 
Value After Reset:0x0 
FLT_LTP_LANE2_OVR_EN 
2 RW {0x0 Link Training Pattern to apply on Lane 2 override enable 
Value After Reset:0x0 
os FLT_LTP_LANE1_OVR_EN 
1 


pw low Link Training Pattern to apply on Lane 1 override enable 
Value After Reset:0x0 
FLT_LTP_LANEO_OVR_EN 

RW /|0x0 Link Training Pattern to apply on Lane O override enable 
Value After Reset:0x0 

TX C 


HDMI ontroller FLT CONFIG2 
Address: Operational Base + offset (0x0168) 


[Attr| Reset Value 


ReservedO 

31:20 Pe ee oe og ¢ ——_—_— 
FLT_TXFFE_LANE3_OVR_VALUE 

19:16/R Link Training TXFFE setting to apply on Lane 3 override value 
Value After Reset:0x0 
FLT_TXFFE_LANE2_OVR_VALUE 


15:12/R Link Training TXFFE setting to apply on Lane 2 override value 
Value After Reset:0x0 


FLT_TXFFE_LANE1_OVR_VALUE 
Link Training TXFFE setting to apply on Lane 1 override value 
Value After Reset:0x0 


FLT_TXFFE_LANEO_OVR_VALUE 

Link Training TXFFE setting to apply on Lane O override value 
Value After Reset:0x0 

FLT_TXFFE_LANE3_OVR_EN 

Link Training TXFFE setting to apply on Lane 3 override enable 
Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2673 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


FLT_TXFFE_LANE2_OVR_EN 
RW {0x0 Link Training TXFFE setting to apply on Lane 2 override enable 
Value After Reset:0x0 


FLT_TXFFE_LANE1_OVR_EN 
1 RW |0x0 Link Training TXFFE setting to apply on Lane 1 override enable 
Value After Reset:0x0 
FLT_TXFFE_LANEO_OVR_EN 
RW {0x0 Link Training TXFFE setting to apply on Lane O override enable 
Value After Reset:0x0 


HDMI TX Controller FLT CONTROLO 
Address: Operational Base + offset (0x0170 


Peay Reset Value 


}oxo0000000 [Reserved 
Precoececo seed 

WO |0x0 FRL Link Training LTS:3 start 
Value After Reset:0x0 


HDMI TX Controller MAINUNIT STATUSO 
Address: Operational Base + offset (0x0180) 


Peart Reset Value 


loxooooo000 fReservee 
sis fawe (000000000 [ae Field:Yes 


EARC_BPCLK_VALID_STABLE_ST 
0x0 eARC RX Biphase clock valid change interrupt status. 
Value After Reset:0x0 


HDMI TX Controller VIDEO INTERFACE CONFIGO 
Address: Operational Base + offset (0x0800) 


Peet Reset Value 


ee ey 
fro Preserved elves 
RW |0x0 VESA DSC 48bits override value 
Value After Reset:0x0 
VESA_DSC_24BITS_OVR_VALUE 
27 RW |0x0 VESA DSC 24bits override value 
Value After Reset:0x0 
HDMI_VIDEO_FORMAT_OVR_VALUE 
26:241IRW {0x0 Video Format override value 
Value After Reset:0x0 


HDMI_COLOR_DEPTH_OVR_VALUE 
23:20;|RW |0x0 Color depth override value 
Value After Reset:0x0 


IPI_MAP_ENDIANNESS_OVR_VALUE 
Bit endianness of each mapped byte 
Values: 

oes iene 0x0 (LITTLE_ENDIAN): little-endian 
0x1 (BIG_ENDIAN): big-endian 
Value After Reset:0x0 


IPI_MAP_BYTES5_OVR_VALUE 
18:16;/RW |0x0 Internal video vector where IPI byte 5 is mapped 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


IPI_MAP_BYTE4_OVR_VALUE 

15:13/RW |0x0 Internal video vector where IPI byte 4 is mapped 
Value After Reset:0x0 
IPI_MAP_BYTE3_OVR_VALUE 

12:10)/RW |0x0 Internal video vector where IPI byte 3 is mapped 
Value After Reset:0x0 
IPI_MAP_BYTE2_OVR_VALUE 

9:7. |RW |0x0 Internal video vector where IPI byte 2 is mapped 
Value After Reset:0x0 


IPI_MAP_BYTE1_OVR_VALUE 

6:4 |RW {0x0 Internal video vector where IPI byte 1 is mapped 
Value After Reset:0x0 
IPI_MAP_BYTEO_OVR_VALUE 

3:1 |RW |Ox0O Internal video vector where IPI byte 0 is mapped 
Value After Reset:0x0 


IPI_MAP_OVR_EN 
IPI mapping override mechanism enable 
Values: 
ieee 0x0 (OVERRIDE_OFF): No override mechanism 
0x1 (OVERRIDE_ON): Override mechanism enabled 
Value After Reset:0x0 


HDMI TX Controller VIDEO INTERFACE CONFIG2 
Address: Operational Base + offset (0x0808) 


ois rw [owooo0000 SSR 


loxooooo00 [Reserved 
31:5 few | (0x0000000 | Meo Field:Yes 


IPI_DESERIALIZER_EN 

IPI Deserializer configuration 

Values: 

0x0 (DISABLE): IPI Data received in 4 buses (deserialization 
RW |0x0O 

disabled) 

Ox1 (ENABLE): IPI Data Serialized and received only in interface 

0 

Value After Reset:0x0 


ReservedO 
VID_FIFO_INIT_ON_OVF 

RW |0x0 Video Interface FIFO Init on overflow configuration 
Value After Reset:0x0 


HDMI TX Controller VIDEO INTERFACE CONTROLO 
Address: Operational Base + offset (Ox080C) 


Peanr nee 


| t—“‘C‘SSCC‘#é scription —isCid 
ReservedO 

past [aw | 
VID_FIFO_CLR_P 

WO |0x0 Video Interface FIFO clear 
Value After Reset:0x0 


HDMI TX Controller VIDEO INTERFACE STATUSO 
Address: Operational Base + offset (0x0814) 


| Bit |Attr|/ResetValue| Ci eescription 


. ReservedO 
sate Ox0000 Reserved Field: Yes 
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| Bit |Attr[ResetValue| ————Ci‘“‘;C™C*éi scription 
HSYNC_POLARITY 
Detected Hsync polarity status 
Values: 
0x0 (HSYNC_NEG): Hsync pulse is active low 
0x1 (HSYNC_POS): Hsync pulse is active high 
Value After Reset:0x0 
VSYNC_POLARITY 
Detected Vsync polarity status 
Values: 
0x0 (VSYNC_NEG): Vsync pulse is active low 
0x1 (VSYNC_POS): Vsync pulse is active high 
Value After Reset:0x0 
VESA_DSC_48BIT 
VESA DSC 48bit video mode 


0x0 (VESADSC48__ NOT): VESA DSC 48bit video mode not in use 
Ox1 (VESADSC48_DET): VESA DSC 48bit video mode detected 
Value After Reset:0x0 


VESA_DSC_24BIT 
VESA DSC 24bit video mode 


0x0 (VESADSC24_NOT): VESA DSC 24bit video mode not in use 
0x1 (VESADSC24_DET): VESA DSC 24bit video mode detected 
Value After Reset:0x0 

HDMI_VIDEO_FORMAT 

Video Format status 

Value After Reset:0x0 

HDMI_COLOR_DEPTH 

Color depth in use in HDMI 

Value After Reset:0x0 

IPI_COLOR_DEPTH 

Detected IPI color depth 

Value After Reset:0x0 

IPI_FORMAT 

IPI format 

Value After Reset:0x0 


HDMI TX Controller VIDEO PACKING CONFIGO 
Address: Operational Base + offset (0x081C) 


Prete Reset Value 


}oxo0000000 [Reserved 
sis fawe (000000000 Reserved Field: Yes 


GCP_DEFAULT_PHASE 

GCP Default_Phase selector (only applicable for 30bits or 36 bits) 
Values: 

0x0 (DPO): Default Phase 0 

Ox1 (DP1): Default Phase 1 

Value After Reset:0x0 


HDMI TX Controller AUDIO INTERFACE CONFIGO 
Address: Operational Base + offset (0x0820 


| Bit_|Attr| Reset Value 


: Reserved4 
ele? Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


Po CC‘i scription 
PAI_DISABLE_SAMPLE_PRESENT_LEFT 

PAI interface disable automatic sample present assertion for left- 
only channels 

Values: 

28 RW |0x0 0x0 (SP_PAI_LEFT_EN): Sample present is asserted for PAI 
Interface when left-only channel is received 
Ox1 (SP_PAI_LEFT_DIS): Sample present is not asserted for PAI 
Interface when left-only channel is received 
Value After Reset:0x0 
PAI_FORMAT_OVR_EN 
PAI interface format override enable 
Values: 

27 Rw lox0 Ba rae ae PAI interface input audio format is 
Ox1 (PAI_LFRMT_OVR_EN): PAI interface input audio format is 
overriden to follow the value of 'aud_format' field 
Value After Reset:0x0 


AUD_FORMAT 
Audio Format: 
Values: 
0x0 (AUD_ASP): Audio Sample (L-PCM and IEC 61937 
compressed formats) 
0x1 (AUD_OBA): One Bit Audio Sample Packet 
0x2 (AUD_DST): DST Audio Packet 
0x3 (AUD_HBR): High Bitrate (HBR) Audio Stream Packet (IEC 
61937) - only valid when the configuration parameter 
HDMI_QP_TX_AUD_HBR is set 

26:241RW loxo 0x4 (AUD_MSASP): Multi-Stream Audio Sample Packet (L-PCM 

, and IEC 61937 compressed formats) - only valid when the 

configuration parameter HDMI_QP_TX_AUD_MS is set 
0x5 (AUD_MSOBA): One-Bit Multi-Stream Audio Sample Packet - 
only valid when the configuration parameter 
HDMI_QP_TX_AUD_MS is set 
0x6 (AUD_3DASP): 3D Audio Sample Packet (L-PCM format only) 
- only valid when the configuration parameter 
HDMI_QP_TX_AUD_3D is set 
0x7 (AUD_3DOBA): One Bit 3D Audio Sample Packet - only valid 
when the configuration parameter HDMI_QP_TX_AUD_3D is set 
Value After Reset:0x0 


Reserved3 
SPDIF_PAIR_SEL 
21:20;|RW |0x0 SPDIF interface pair used to sample data 
Value After Reset:0x0 
SPDIF_LINES_ EN 
19:16;/RW {0x0 SPDIF interface lines enable. 
Value After Reset:0x0 


2 Reserved2 
ace) Reserved Field: Yes 


I2S_BBIT_RIGHT 
I2S interface B bit selection 
Values: 

1 RYE: 0X0 0x0 (BBIT_L): B bit taken from left channel 
0x1 (BBIT_R): B bit taken from right channel 
Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2677 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci eecription 


I2S_BPCUV_EN 
I2S interface BPCUV insertion enable 
Values: 

12 RW {0x0 0x0 (BPCUV_RCV_DIS): BPCUV bits not received through the 
interface 
Ox1 (BPCUV_RCV_EN): BPCUV bits received through the interface 
Value After Reset:0x0 


Reserved1 
rs foe Eames 
RW |0x0 12S interface lines enable. 
Value After Reset:0x0 


eo hee 

3 |rwfoxo Ox Reserved Field:Yes 

2 fw foo AUDFIFO_INIT_ON_OVF 

2 RW |0x0 Audio FIFO init on overflow 
Value After Reset:0x0 


AUD_IF_SEL 
Audio Interface selection 
Note 1: Others values not listed default to 0 
Values: 
Babs «RW x0) 0x0 (PAI): PAI interface selection 
Oxi (12S): I2S interface selection 
Ox2 (SPDIF): SPDIF interface selection 
Value After Reset:0x0 


HDMI TX Controller AUDIO INTERFACE CONFIGi 
Address: Operational Base + offset (0x0824) 


Pert Reset Value 


ee eter 
31: 31:29] Rw | Oxo Reserved Field:Yes 


PAI_CHANNELSPREAD_THRESHOLD_OVR_EN 
PAI Interface channel spread threshold override enable 
Values: 
0x0 (PAI_CHTHR_OVR_DIS): Uses PAI interface threshold 
RW |0x0 configuration 
Ox1 (PAI_CHTHR_OVR_EN): Channel Spread Threshold override 
enabled, value from 'pai_channelspread_threshold_ovr_value' is 
used 
Value After Reset:0x0 


PAI_CHANNELSPREAD_THRESHOLD_OVR_VALUE 
27:20|}|RW |0x00 PAI Interface channel threshold value override 
Value After Reset:0x0 
PAI_CHANNELSPREAD_DETECTED_OVR_EN 
PAI Interface channel spread detection override enable 
Values: 
0x0 (PAI_CHSPREAD_OVR_DIS): Channel spread detected by PAI 
19 RW /|0x0 interface 
Ox1 (PAI_CHSPREAD_OVR_EN): Channel spread override 
enabled, value from 'pai_channelspread_detected_ovr_value' is 
used 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po Céiescription 
PAI_CHANNELSPREAD_DETECTED_OVR_VALUE 
PAI Interface channel spread detection override 
18 |RW |0x0 va 
0x0 (PAI_CHSPREAD_DIS): Channel spread disabled 
0x1 (PAI_CHSPREAD_EN): Channel spread enabled 
Value After Reset:0x0 


ReservedO 


PAI_PAIR_LAYOUT_OVR_EN 
PAI Interface pair layout override enable 
Values: 
16 Rw loxo 0x0 (PAI PAIR LAY_OVR_DIS): Pair layout determined by 
received pairs 
Oxi (PAI_PAIR_LAY_OVR_EN): Pair layout override enabled, 
value from 'pai_pair_layout_ovr_value' is used 
Value After Reset:0x0 
PAI_PAIR_LAYOUT_OVR_VALUE 
15:0 |RW |0x0000 PAI Interface pair layout override 
Value After Reset:0x0 


HDMI TX Controller AUDIO INTERFACE CONTROLO 
Address: Operational Base + offset (0x082C 


Peat Reset Value 


loxooo00000 [Reserve i 
sis fawe (000000000 rows COU Field:Yes 


AUDFIFO_CLR_P 
Wo |0x0 Audio FIFO clear 
Value After Reset:0x0 


HDMI TX Controller AUDIO INTERFACE STATUSO 
Address: Operational Base + offset (0x0834 


| Bit_|Attr| Reset Value 


ReservedO 
Reserved Field: Yes 


SPDIF_LINE3_LOCK 

S/PDIF Line 3 audio lock 

Values: 

0x0 (SPDIF_LINE3_AUD_NOK): Lane not receiving audio correctly 
0x1 (SPDIF_LINE3_AUD_OK): Lane receiving audio correctly 
Value After Reset:0x0 

SPDIF_LINE2_LOCK 


S/PDIF Line 2 audio lock 

Values: 

0x0 (SPDIF_LINE2_AUD_NOK): Lane not receiving audio correctly 
0x1 (SPDIF_LINE2_AUD_OK): Lane receiving audio correctly 
Value After Reset:0x0 


SPDIF_LINE1_LOCK 

S/PDIF Line 1 audio lock 

Values: 

0x0 (SPDIF_LINE1_AUD_NOKkK): Lane not receiving audio correctly 
0x1 (SPDIF_LINE1_AUD_OkK): Lane receiving audio correctly 
Value After Reset:0x0 
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| Bit_[Attr| Reset Value| 
SPDIF_LINEO_LOCK 
S/PDIF Line 0 audio lock 
Values: 
0x0 (SPDIF_LINEO_AUD_NOK): Lane not receiving audio correctly 
0x1 (SPDIF_LINEO_AUD_OK): Lane receiving audio correctly 
Value After Reset:0x0 
PAI_CHANNELSPREAD_DETECTED 
PAI channel spread detection: 
Values: 
0x0 (PAI_CHSPREAD_DET_DIS): Channel spread disabled 
0x1 (PAI_CHSPREAD_DET_EN): Channel spread enabled 
Value After Reset:0x0 
PAI_FORMAT 
PAI format status: 
Values: 
0x0 (AUDPKT_TYPE_0OX02): Audio sample 
0x1 (AUDPKT_TYPE_0X07): One bit audio 
0x2 (AUDPKT_TYPE_OX08): DST audio 
0x3 (AUDPKT_TYPE_0OX09): HBR audio (only valid when the 
configuration parameter HDMI_QP_TX_AUD_HBR is set) 
0x4 (AUDPKT_TYPE_OX0e): MSA audio (only valid when the 
configuration parameter HDMI_QP_TX_AUD_MS is set) 
Ox5 (AUDPKT_TYPE_OXOf): OBM audio (only valid when the 
configuration parameter HDMI_QP_TX_AUD_MS is set) 
0x6 (AUDPKT_TYPE_OXOb): 3D audio sample (only valid when 
the configuration parameter HDMI_QP_TX_AUD_3D is set) 
0x7 (AUDPKT_TYPE_OX0Oc): 3D One bit audio (only valid when the 
configuration parameter HDMI_QP_TX_AUD_3bD is set) 
Value After Reset:0x0 


PAIR_LAYOUT 
Audio pair layout status 
15:0 0x0000 Note: This register field only takes values greater than 15 when 
, Audio 3D features are present in the configuration 
(HDMI_QP_TX_AUD_3D == 1) 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER _CONFIGO 
Address: Operational Base + offset (0x0840) 
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| Bit |Attr| Reset Value, 


PoCC(‘i scription 
EXTCTL_SPACING_SEL 
Maximum spacing between Extended Control Periods, set in ms. 
Note: The HDMI specification defines a maximum spacing 
(tEXTS,max_delay) of 50ms between Extended Control Periods. 
Values: 
0x0 (ECP5ms): 5ms 
Oxi (ECP10ms): 10ms 
Ox2 (ECP15ms): 15ms 
0x3 (ECP20ms): 20ms 
0x4 (ECP25ms): 25ms 
: 0x5 (ECP30ms): 30ms 

eee RN OX Ox6 (ECP35ms): 35ms 
0x7 (ECP40ms): 40ms 
0x8 (ECP42ms): 42ms 
Ox9 (ECP45ms): 45ms 
Oxa (ECP46ms): 46ms 
Oxb (ECP47ms): 47ms 
Oxc (ECP48ms): 48ms 
Oxd (ECP49ms): 49ms 
Oxe (ECP50ms): 50ms 
Oxf (ECP55ms): 55ms 
Value After Reset:0x4 


Reserved2 


EXTCTL_DURATION 
Extended Control Period duration, set in TMDS clock cycles 
(nominal pixels) 

26:20;RW |0x20 This field can be set from O (disabled) to 127 clock cycles. 
Note: The HDMI specification defines a minimum (tEXTS,min) of 
32 clock cycles for Extended Control Period duration. 
Value After Reset:0x20 


: Reservedi 
Ox0000 Reserved Field: Yes 


MTW_FREQ_CFG 
Metadata Transmission Window - MTW Frequency configuration 
Values: 

5:4 |IRw loxo 0x0 (MTW_FRAME): MTW is repeated every Frame 

; Oxi (MTW_FIELD): MTW is repeated every Field 

0x2 (MTW_VBLANK): MTW is repeated every Vertical Blanking 
0x3 (MTW_RES): Reserved 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


| C—“‘COWOWeScription Cd 
VIDEO_MEAS OVR_EN 
Video Measures Override enable 
The following fields are used when the override mode is enabled: 
video_hfront_ovr_value 
video_hsyncwidth_ovr_value 
video_hback_ovr_value 
video_hblank_ovr_value 
video_hactive_ovr_value 
video_htotal_ovr_value 
video_vfront_ovr_value 
3 RW |0x0 video_vsyncwidth_ovr_value 
video_vback_ovr_value 
video_vblank_ovr_value 
video_vactive_ovr_value 
video_vtotal_ovr_value 
Values: 
0x0 (VIDMEAS_OVR_DIS): Video measures are performed by the 
internal Video Monitor block 
0x1 (VIDMEAS_OVR_EN): Video measures are set by the fields 
video_*_ovr_value of registers frame_composer_config* 
Value After Reset:0x0 


SCRAMBLER_UCP_LINE 
Scrambler Unscrambled Control Period per line enable. 
This is a debug feature for testing proposes only. In normal 
> Rw lox0 operation it shall always be disabled. 
Values: 
0x0 (NORMAL_UCP): Unscrambled Control Period per video field 
Ox1 (LINE_UCP): Unscrabled Control Period per line 
Value After Reset:0x0 


ReservedO 


FAPA_START_LOCATION 
FAPA_start_location value from E-EDID HF-VSDB 
This field shall be set from SW when it reads the E-EDID from the 
Sink device, with the value of bit 'FAPA_start_location' in HF- 

RW {0x0 VSDB byte 8, bit 0. 
The FAPA region is the only allowed frame region for transmission 
of EMP - Extended Metadata Packets belonging to a Data Set with 
Sync=1. 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER CONFIG1 
Address: Operational Base + offset (0x0844) 


| Bit |Attr| Reset Value, 


Po eseription 
MAX_PACKETS_BLANK 
Maximum number of Data Island packets in a non-active video 
line (video blanking line) 
- 0: No packets are transmitted 

31:20IRW. loxetf : 1 : Number of packets limited to 1 
- 4094 : Number of packets limited to 4094 
- 4095 : Unlimited number of packets, when configured value has 
all bits set (=1) 
Value After Reset: Oxfff 
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pease foo eR 


Reserved1 
19:16 ay Rw | ee eee Field:Yes 


MAX_PACKETS_ACTIVE 
Maximum number of Data Island packets in an active video line 
- 0 : No packets are transmitted 
- 1 : Number of packets limited to 1 
15:8 |RW |Oxff ee 
- 254 : Number of packets limited to 254 
- 255 : Unlimited number of packets, when configured value has 
all bits set (=1) 
Value After Reset: Oxff 


. ReservedO 


HDMI TX Controller FRAME COMPOSER _ CONFIG2 
Address: Operational Base + offset (0x0848) 


| Bit |Attr| Reset Value, 


Po Cieseription 
VIDEO_HSYNCWIDTH_OVR_VALUE 
: Video Hsync width override value 
BELO RWS /Ox0000 Only used when video_meas_ovr_en=1 
Value After Reset:0x0 
VIDEO_HFRONT_OVR_VALUE 
: Video Hfront override value 
BOOT RWS OR0000 Only used when video_meas_ovr_en=1 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER CONFIG3 
Address: Operational Base + offset (Ox084C) 


| Bit |Attr| Reset Value 


VIDEO_HBLANK_OVR_VALUE 
; Video Hblank override value 
BT PO IRW 1 Ox0000 Only used when video_meas_ovr_en=1 
Value After Reset:0x0 
VIDEO_HBACK_OVR_VALUE 
. Video Hback override value 
POO EW Oxtpee Only used when video_meas_ovr_en=1 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER CONFIG4 
Address: Operational Base + offset (0x0850 


| Bit _|Attr| Reset Value 


VIDEO_HTOTAL_OVR_VALUE 
: Video Htotal override value 
SEDO RW | OxDO0e Only used when video_meas_ovr_en=1 
Value After Reset:0x0 


VIDEO_HACTIVE_OVR_VALUE 
: Video Hactive override value 
Be RW: 80000 Only used when video_meas_ovr_en=1 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER CONFIG5 
Address: Operational Base + offset (0x0854) 
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| Bit |Attr| Reset Value, 


Po CC‘éi scription 
VIDEO_VSYNCWIDTH_OVR_VALUE 
: Video Vsync width override value 
Sb Le RW = Oxp0Ne Only used when video_meas_ovr_en=1 
Value After Reset:0x0 


VIDEO_VFRONT_OVR_VALUE 
. Video Vfront override value 
£OeO RO nuene Only used when video_meas_ovr_en=1 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER CONFIG6 
Address: Operational Base + offset (0x0858 


| Bit |Attr|/ResetValue| Ci eescription 


VIDEO_VBLANK_OVR_VALUE 
. Video Vblank override value 
epee (Ox0000 Only used when video_meas_ovr_en=1 
Value After Reset:0x0 
VIDEO_VBACK_OVR_VALUE 
’ Video Vback override value 
TOO) WV) O00) Only used when video_meas_ovr_en=1 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER CONFIG7 
Address: Operational Base + offset (Ox085C) 


| Bit |Attr| Reset Value 


VIDEO_VTOTAL_OVR_VALUE 
: Video Vtotal override value 
Sti PO RW /OxD008 Only used when video_meas_ovr_en=1 
Value After Reset:0x0 
VIDEO_VACTIVE_OVR_VALUE 
: Video Vactive override value 
E5= 0 RW. JOx G00 Only used when video_meas_ovr_en=1 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER CONFIG8 
Address: Operational Base + offset (0x0860 


Perit Reset Value 


ReservedO 
31: 31:18| Rw | 0x0000 Reserved Field: Yes 


KEEPOUT_WOO_CFG 
Configure when to enable the Keepout period for the HDCP 
Window of Opportunity. 
The start and end time for the keepout period are the same for all 
Enabled configurations. 
Note: When keepout_hdcp_authenticated_ovr_en=1, the HDCP 
Authenticated state is given by field 

17:16|}RW /Ox1 keepout_hdcp_authenticated_ovr_val 
Values: 
0x0 (KEEPOUT_WOO_DIS): Keepout period disabled. 
0x1 (KEEPOUT_WOO_AUTH_FRL): Keepout period enabled when 
in FRL mode or HDCP is authenticated. 
Ox2 (KEEPOUT_WOO_ALWAYS): Keepout period always enabled. 
0x3 (KEEPOUT_WOO_RSV): Reserved, don't use. 
Value After Reset:0x1 
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| Bit |Attr| Reset Value, 


Po Cescription 
KEEPOUT_WOO_END_MARGIN 
Keepout period for the HDCP Window of Opportunity - End margin 
: The keepout period end shall be (650 + 
ER | Ox08 keepout_woo_end_margin) tribytes from the active edge of 
Vsync 
Value After Reset:0x0 


KEEPOUT_WOO_START_MARGIN 
Keepout period for the HDCP Window of Opportunity - Start 
margin 

7:0 |RW {0x00 The keepout period start shall be (508 - 
keepout_woo_start_margin) tribytes from the active edge of 
Vsync 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER CONFIG9 
Address: Operational Base + offset (0x0864) 


sufaw [owooo000 SSR 


joxooooca Reserved 
31: 31:19] Rw | (0x000000 | Reserved Field: Yes 


KEEPOUT_REKEY_CFG 
Configure when to enable the Keepout period for the HDCP14 
hdcpRekeyCipher operation. 
The start and end time for the keepout period are the same for all 
Enabled configurations. 
Note: When keepout_hdcp_authenticated_ovr_en=1, the HDCP 
Authenticated state is given by field 

RW |Ox1 keepout_hdcp_authenticated_ovr_val 
Values: 
0x0 (KEEPOUT_REKEY_DIS): Keepout period disabled. 
Ox1 (KEEPOUT_REKEY_AUTH): Keepout period enabled when 
HDCP is authenticated. 
Ox2 (KEEPOUT_REKEY_ALWAYS): Keepout period always enabled. 
0x3 (KEEPOUT_REKEY_RSV): Reserved, don't use. 
Value After Reset:0x1 


KEEPOUT_REKEY_END_MARGIN 
Keepout period for the HDCP14 hdcpRekeyCipher operation - End 
margin 

7:0 |RW {0x00 The keepout period end shall be (58 + 
keepout_rekey_end_margin) tribytes from the end of each active 
video period 
Value After Reset:0x0 


HDMI TX Controller FRAME COMPOSER CONTROLO 
Address: Operational Base + offset (Ox086C 


Per Reset Value 


}oxo0000000 |Reserved® 
31:2 |awe (000000000 Reserved Field: Yes 


KEEPOUT_HDCP_AUTH_OVR_VALUE 
Override Value for the HDCP authenticated state, used only for 


controlling Keepout periods 

Values: 

0x0 (KEEPOUT_NOTAUTH): HDCP Not Authenticated 
0x1 (KEEPOUT_AUTH): HDCP Authenticated 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


pC escription 
KEEPOUT_HDCP_AUTH_OVR_EN 
Override Enable for the HDCP authenticated state, used only for 
controlling Keepout periods 
RW {0x0 Values: 
0x0 (KEEPOUT_AUTH_OVR_DIS): Disabled 
Oxi (KEEPOUT_AUTH_OVR_EN): Enabled 
Value After Reset:0x0 


HDMI TX Controller VIDEO MONITOR CONFIGO 
Address: Operational Base + offset (0x0880) 


p1ifnw [owooo000 SR 


joxoooooa Reserved 
Preccoco  eserved ites 
RW |0x0 Video monitor interrupt on Vactive change enable 
Value After Reset:0x0 
VMON_IRQ_VBACK_EN 
RW |0x0 Video monitor interrupt on Vback change enable 
Value After Reset:0x0 
VMON_IRQ_VSYNCWIDTH_EN 
7 RW /0x0 Video monitor interrupt on Vsync width change enable 
Value After Reset:0x0 
VMON_IRQ_VFRONT_EN 
RW /|0x0 Video monitor interrupt on Vfront change enable 
Value After Reset:0x0 
VMON_IRQ_VTOTAL_EN 
5 RW /0x0 Video monitor interrupt on Vtotal change enable 
Value After Reset:0x0 
VMON_IRQ_HACTIVE_EN 
4 RW /|0x0 Video monitor interrupt on Hactive change enable 
Value After Reset:0x0 
VMON_IRQ_HBACK_EN 
3 RW |0x0 Video monitor interrupt on Hback change enable 
Value After Reset:0x0 
VMON_IRQ_HSYNCWIDTH_EN 
2 RW |0x0 Video monitor interrupt on Hsync width change enable 
Value After Reset:0x0 
VMON_IRQ_HFRONT_EN 
1 RW |0x0 Video monitor interrupt on Hfront change enable 
Value After Reset:0x0 
VMON_IRQ_HTOTAL_EN 
RW |0x0 Video monitor interrupt on Htotal change enable 
Value After Reset:0x0 


HDMI TX Controller VIDEO MONITOR STATUSO 
Address: Operational Base + offset (0x0884) 


| Bit |Attr| Reset Value 


VMON_HSYNCWIDTH 
6 0x0000 Video monitor measured Hsync width 
Value After Reset:0x0 


VMON_HFRONT 
15:0 0x0000 Video monitor measured Hfront 
Value After Reset:0x0 


HDMI TX Controller VIDEO MONITOR _STATUS1 
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Address: Operational Base + offset (0x0888 


| Bit_|Attr| Reset Value 


VMON_HBLANK 
31:16 0x0000 Video monitor measured Hblank 
Value After Reset:0x0 


VMON_HBACK 
15:0 0x0000 Video monitor measured Hback 
Value After Reset:0x0 


HDMI TX Controller VIDEO MONITOR STATUS2 
Address: Operational Base + offset (Ox088C) 


| Bit |Attr| Reset Value, 


31:16 0x0000 Video monitor measured Htotal 
Value After Reset:0x0 

15:0 0x0000 Video monitor measured Hactive 
Value After Reset:0x0 


HDMI TX Controller VIDEO MONITOR STATUS3 
Address: Operational Base + offset (0x0890 


| Bit _|Attr| Reset Value 


fo |oxoo00 VMON_VSYNCWIDTH 

31:16 0x0000 Video monitor measured Vsync width 

Value After Reset:0x0 

15:0 0x0000 Video monitor measured Vfront 
Value After Reset:0x0 


HDMI TX Controller VIDEO MONITOR STATUS4 
Address: Operational Base + offset (0x0894 


| Bit_|Attr| Reset Value 


31:16 0x0000 Video monitor measured Vblank 
Value After Reset:0x0 

15:0 0x0000 Video monitor measured Vback 
Value After Reset:0x0 


HDMI TX Controller VIDEO MONITOR STATUSS5 
Address: Operational Base + offset (0x0898) 


| Bit |Attr| Reset Value 


31:16 0x0000 Video monitor measured Vtotal 
Value After Reset:0x0 
VMON_VACTIVE 

15:0 0x0000 Video monitor measured Vactive 
Value After Reset:0x0 


HDMI TX Controller VIDEO MONITOR STATUSG6 
Address: Operational Base + offset (Ox089C) 


| Bit _|Attr| Reset Value 


; ReservedO 
ON OOOOONe Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CO™OCOUOScription 
VMON_ILACE_DETECT 

0x0 Video Monitor - Interlaced Video mode detected 
Value After Reset:0x0 


VMON_ALT_ DETECT 
0x0 Video Monitor - Field Alternative video mode detected 
Value After Reset:0x0 


HDMI TX Controller HDCP2LOGIC CONFIGO 
Address: Operational Base + offset (OxO8E0) 


Reset Value 


ReservedO 
0x0000000 Reserved Field:Yes 


HDCP2_OPMODE_OVR_VALUE 

OPMODE Override Value 

Values: 

0x0 (OPMODE_TMDS): The OPMODE indication is set to 1'bO, 
meaning the TMDS Mode. 

0x1 (OPMODE_FRL): The AVMUTE indication is set to 1'b1, 
meaning the FRL Mode. 

Value After Reset:0x0 

HDCP2_OPMODE_OVR_EN 

OPMODE Override Enable 

Values: 

0x0 (OVERRIDE_OFF): The OPMODE indication is defined 
internaly. 

0x1 (OVERRIDE_ON): The OPMODE indication is overriden by the 
hdcp2_opmode_ovr_value field. 

Value After Reset:0x0 

HDCP2_AVMUTE_OVR_VALUE 


AVMUTE Override Value 

Values: 

0x0 (AVMUTE_OFF): The AVMUTE indication is set to 1'bO. 
0x1 (AVMUTE_ON): The AVMUTE indication is set to 1'b1. 
Value After Reset:0x0 


HDCP2_AVMUTE_OVR_EN 

AVMUTE Override Enable 

Values: 

0x0 (OVERRIDE_OFF): The AVMUTE indication is defined 
internaly. 

0x1 (OVERRIDE_ON): The AVMUTE indication is overriden by the 
hdcp2_avmute_ovr_value field. 

Value After Reset:0x0 

HDCP2_BYPASS 

Internal Bypass of HDCP2. 

Values: 

0x0 (BYPASS_OFF): The video datapath goes through the 
External HDCP2 Module. 

Ox1 (BYPASS_ON): The video datapath bypasses the External 
HDCP2 Module. 

Value After Reset:0x0 


HDMI TX Controller HDCP2LOGIC ESM GPIO IN 
Address: Operational Base + offset (Ox08E4) 
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aie aw owoooo00 [PEERED 


ReservedO 
ot: 31:8 | Rw | 0x000000 Reserved Field: Yes 


HDCP2_ESM_PO_GPIO_IN 

Port 0 General-Purpose inputs to the HDCP2 ESM block - For 
RW {0x0 more information, see the ESM Databook. 

The bit mapping is equivalent to the ESM Databook definition. 

Value After Reset:0x0 


HDCP2_ESM_GLOBAL_GPIO_IN 

Global General-Purpose inputs to the HDCP2 ESM block - For 
3:0 |RW {0x0 more information, see the ESM Databook. 

The bit mapping is equivalent to the ESM Databook definition. 

Value After Reset:0x0 


HDMI TX Controller HDCP2LOGIC ESM _GPIO OUT 
Address: Operational Base + offset (Ox08E8) 


piczo wooo me 


joxooo «Reserved 
3H: 31:29] Rw | oxo00 Reserved Field: Yes 


HDCP2_ESM_PO_GPIO_OUT 
Port 0 General-Purpose outputs to the HDCP2 ESM block - For 
0x0000 more information, see the ESM Databook. 

The bit mapping is equivalent to the ESM Databook definition. 

Value After Reset:0x0 

HDCP2_ESM_GLOBAL_GPIO_OUT 

Global General-Purpose outputs to the HDCP2 ESM block - For 
3:0 0x0 more information, see the ESM Databook. 

The bit mapping is equivalent to the ESM Databook definition. 

Value After Reset:0x0 


HDMI TX Controller HDCP14 CONFIGO 
Address: Operational Base + offset (0x0900 


Pra Reset Value 


ee. eee, 
31 jaw oxo Reserved Field: Yes 


HDCP14_PREWOO_OVR_VALUE 

Number of clock cycles between the VSYNC active edge and the 
30:23}RW |0x00 start of Window of Opportunity (Divided by 4) 

Needs the hdcp14_prewoo_ovr_en active. 

Value After Reset:0x0 


HDCP14_PREWOO_OVR_EN 
22 RW /|0x0 Window of Oportunity Start Override Enable 
Value After Reset:0x0 


: ReservedO 
etele Reserved Field: Yes 


HDCP14_RI_READ_MODE 
Ri Read Mode: 
Values: 
ne - 2) 0x8 0x0 (RI_RDMODE_128 FRAMES): Trigered every 128 Frames. 
0x1 (RI_LRDMODE_2_SECONDS): Trigered every 2 seconds. 
Value After Reset:0x0 
HDCP14_OESS_CTL3_PULSE_SIZE 
: Duration of the CTL3 bit definition when in OESS mode. 
LETS RWG 0X2 Note 1: The value must be devided by 4. 
Value After Reset:0x2 
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| Bit |Attr| Reset Value, 


Po eseription 
HDCP14_OESS_ESSS OVR_VALUE 
EESS/OESS Override Value: 
Values: 
Bone 0x0 (OESS): OESS 
Oxi (EESS): EESS 
Value After Reset:0x0 


HDCP14_OESS ESSS OVR_EN 
EESS/OESS Override Enable 
Value After Reset:0x0 
HDCP14_ AN BYPASS 

An value definition: 


0x0 (AN_VALUE_HW): The An value is retrieved from the HDCP14 
Cipher. 

Ox1 (AN_VALUE_SW): The An value is defined by the an_value 
register. 

Value After Reset:0x0 

HDCP14_AN_CIPHER_INPUT 

Chipher Input for An value calculation: 

Values: 

0x0 (AN_CIPHER_HW): The Input of HDCP14 Cipher is connected 
directly from his outputs. 

0x1 (AN_CIPHER_SW): The Input of HDCP14 Cipher is connected 
to an_value register. 

Value After Reset:0x0 

HDCP14_KEY_DECRYPT_EN 

HDCP Key Encryption enable: 


0x0 (HDCP_KEY_NONENC): HDCP Key is not encrypted. 

0x1 (HDCP_KEY_ENC): HDCP Key is encrypted. 

Value After Reset:0x0 

HDCP14_FEATURES11_ ENABLE 

Enable 1.1 Features for HDCP14. 

This option will only be applied if the connected HDCP Receiver 
also has the 1.1 Features Enabled. 

Value After Reset:0x0 

HDCP14_I2C NACK_ THRESHOLD 

Number of received I2C NACKs until the HDCP Transmitter 
became unauthenticated. 

If set to 4'bO, this check is disabled and the HDCP Transmitter 
never gets unauthenticated by the I2C NACK. 

Value After Reset:0x0 

HDCP14_I2C SHORT _READ_DISABLE 

Disable I2C Short Read for HDCP14 Operations. 

Value After Reset:0x0 

HDCP14_I2C_ FASTMODE 

Enable I2C Fast Mode for HDCP14 Operations. 

This option will only be applied if the connected HDCP Receiver 
also has the I2C Fast Mode Enabled. 

Value After Reset:0x0 

HDCP14_ENCRYPTION_ENABLE 

Encryption Enable 

Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2690 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


HDCP14_ BYPASS 
RW /|0x0 HDCP 14 Bypass 
Value After Reset:0x0 


HDCP14_HPD 
RW |0x0 HDCP 14 HDP 
Value After Reset:0x0 


HDMI TX Controller HDCP14_CONTROLO 
Address: Operational Base + offset (0x0904) 


Pere Reset Value 


Reserved1- 
HDCP14 SHAL MSG _FAIL_P 
WO |0x0 Software Indication that the SHA-1 Message failed. 
Value After Reset:0x0 
HDCP14_SHAi_MSG_CORRECT_P 
Software Indication that the SHA-1 Message was correctly 
3 | Oxo digested. 
Value After Reset:0x0 
ReservedO 
HDCP14 KSV_LIST_REVOCATED_P 
1 WoO |0x0 Software Indication that the KSV List was revocated. 
Value After Reset:0x0 
p fwo foo HDCP14_RESTART_P 
WO |0x0 Restart HDCP 14 
Value After Reset:0x0 


HDMI TX Controller HDCP14 CONFIG1 
Address: Operational Base + offset (0x0908 


rear Reset Value 


ae [oer 
fro reserved eaves 
READY bit Timer Limit Limit Override Value 
22509 RWW 0X000 The defined override value is in an 10ms timebase. 
Value After Reset:0x0 
8 fw foo HDCP14_READY_TIMER_OVR_EN 
18 RW |0x0 READY bit Timer Limit Override Enable 
Value After Reset:0x0 


: Reservedi 
eee Reserved Field: Yes 


HDCP14_ RI_TIMER_OVR_VALUE 
: Ri Verification Timer Limit Override Value 

15:8 |RW |0x00 The defined override value is in an 10ms timebase. 
Value After Reset:0x0 
HDCP14_ RI_TIMER_OVR_EN 

7 RW |0x0 Ri Verification Timer Limit Override Enable 
Value After Reset:0x0 

: ReservedO 


HDCP14 RO TIMER_OVR_VALUE 
. RO waiting Timer Limit Override Value 
ae RW! /0x0 The defined override value is in a 10ms base. 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po Céi scription 
HDCP14_RO_TIMER_OVR_EN 

RW {0x0 RO waiting Timer Limit Override Enable 
Value After Reset:0x0 


HDMI TX Controller HDCP14 CONFIG2 
Address: Operational Base + offset (Ox090C 


auasfaw [owoo000, SW 


joxooooa Reserved 
Pronoco reserved rites 
I2C operation watchdog Timer Limit Override Value 

14 |B” 10X0000 The denned override lve is in an 10ms timebase. 
Value After Reset:0x0 

p frw foo HDCP14_I12C_ TIMER_OVR_EN 

RW {0x0 I2C operation watchdog Timer Limit Override Enable 

Value After Reset:0x0 


HDMI TX Controller HDCP14_ KEY SEED 
Address: Operational Base + offset (0x0914) 


suslew [owoo00 SR 


loxoooo «Reserved 
31: 31:16 Rw | (0x0000 | Reserved Field: Yes 


HDCP14_KEY_DECRYPT_SEED 

HDCP Key Decryption seed. 

16-bit seed used in HDCP Key Decryption. 
Value After Reset:0x0 


15:0 |WO |0x0000 


HDMI TX Controller HDCP14 KEY H 
Address: Operational Base + offset (0x0918 


Pe Reset Value 


ee oes 
ot: 31:24] Rw | x00 Reserved Field:Yes 


HDCP14_KEY_HIGH 
HDCP Encrypted Key [55:32] portion. 
Encrypted secret key, only for external storage of encrypted 


HDCP keys. 

A key is written by first writing the high part of hdcpkey[55:32] 
in hdcp14_key_high register and then the low hdcpkey[31:0] to 
hdcp14_key_low register. Writing hdcpi4_key_low triggers 
decryption and storage in the key table, as well as auto 
incrementing of the hdcp14_key_index. 

Value After Reset:0x0 


23:0 |WO |0x000000 


HDMI TX Controller HDCP14 KEY L 
Address: Operational Base + offset (0x091C) 
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| Bit |Attr|ResetValue| Ci eecription 


HDCP14_KEY_LOW 
HDCP Encrypted Key [31:0] portion. 
Encrypted secret key, only for external storage of encrypted 
HDCP keys. 
. A key is written by first writing the high part of hdcpkey[55:32] 

But Os ORO ORE OER in hdcp14_key_high register and then the low hdcpkey[31:0] to 
hdcp14_key_low register. Writing hdcpi4_key_low triggers 
decryption and storage in the key table, as well as auto 
incrementing of the hdcp14_key_index. 
Value After Reset:0x0 


HDMI TX Controller HDCP14 KEY STATUS 
Address: Operational Base + offset (0x0920 


Peary Reset Value 


joxooo000 _jRreserveds 

proooooo freer lv 
0x0 HDCP Key write OK. 

Value After Reset:0x0 


2 ReservedO 


HDCP14_KEY_INDEX 
: HDCP Key index. 
ee oe Valid range is 00h ... 27h. 
Value After Reset:0x0 


HDMI TX Controller HDCP14 AKSV_H 
Address: Operational Base + offset (0x0924) 


Peary Reset Value 


loxocgooo, fResevedy es ss—i—sCSY 
31:8 |Rwe }0x000000 Pee Ul Field: Yes 


HDCP14_AKSV_HIGH 
RW |0x00 DDC AKSV register content (bits 39:32). 
Value After Reset:0x0 


HDMI TX Controller HDCP14 AKSV_ L 
Address: Operational Base + offset (0x0928) 


| Bit |Attr| Reset Value 


HDCP14_AKSV_LOW 
31:0 }|RW |Ox00000000 |DDC AKSV register content (bits 31:0). 
Value After Reset:0x0 


HDMI TX Controller HDCP14 AN H 
Address: Operational Base + offset (Ox092C 


| Bit |Attr/ResetValue| —CéDeescription = 
HDCP14_AN_VALUE_HIGH 

31:0 |RW |Ox00000000 {An value register content (bits 63:32). 
Value After Reset:0x0 


HDMI TX Controller HDCP14_ AN L 
Address: Operational Base + offset — = —$_—_—< 


| Bit |Attr| Reset Value, 


RSC ecco AN_VALUE_LOW 
31:0 }|RW |OxOO0000000 |An value register content (bits 31:0). 
Value After Reset:0x0 
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HDMI TX Controller HDCP14_ STATUSO 
Address: Operational Base + offset (0x0934) 


Te 


Po Cescription 
loxoo «Reserved? 
Bik 31:24] Rw | oxoo Reserved Field:Yes 


HDCP14_ I2C NACK_CNT 
HDCP 1.4 Total of I2C NACK Received. 

23:20 Cleared when hdcp14_restart_p is set to 1 or the number of 
received I2C NACK reaches the value defined in 
hdcp14_i2c_nack_threshold. 

Value After Reset:0x0 


: Reservedi 


HDCP14_BKSV_REVOC_FAIL_ST 

16 0x0 HDCP 1.4 BKSV Revocation status. rer. 
When changed, it triggers the bksv_revoc_fail_irq interrupt. 
Value After Reset:0x0 


HDCP14_RPT_DEVICE_ COUNT 

HDCP 1.4 Receiver/Repeater DEVICE_COUNT. 

Total number of attached downstream devices. Always zero for 
15:9 HDCP Receivers. This count does not include the HDCP Repeater 

itself, but only downstream devices downstream from the HDCP 

Repeater 

Value After Reset:0x0 


attached. 
Value After Reset:0x0 


HDCP14_RPT_DEPTH 
HDCP 1.4 Receiver/Repeater DEPTH. 

7:5 Three-bit repeater cascade depth. This value gives the number of 
attached levels through the connection topology. 


HDCP14_RPT_MAX_DEVS_ EXCEEDED 

HDCP 1.4 Receiver/Repeater MAX_DEVS_EXCEEDED. 
Topology error indicator. When set to one, more than 127 
downstream devices, or the capacity of the KSV Fifo, are 


Value After Reset:0x0 


HDCP14_RPT_MAX_CASCADE_EXCEEDED 
HDCP 1.4 Receiver/Repeater MAX_CASCADE_EXCEEDED. 
4 Topology error indicator. When set to one, more than seven levels 


of video repeater have been cascaded together. 
Value After Reset:0x0 


HDCP14_RCV_HDMI_MODE 
HDCP 1.4 Receiver HDMI_MODE: 

3 Values: 
0x0 (DVI_MODE): DVI Mode. 
0x1 (HDMI_MODE): HDMI Mode. 
Value After Reset:0x0 
HDCP14_AUTH_ST 
HDCP 1.4 Authentication State: 

> Values: 
0x0 (NON_AUTHENTICATED): Not Authenticated 
Oxi (AUTHENTICATED): Authenticated 
Value After Reset:0x0 


ReservedO 
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| Bit |Attr| Reset Value, 


Po CC‘éiescription 
HDCP14_OESS_ESSS 
HDCP 1.4 Encryption Status Signaling status: 
0x0 Values: 
0x0 (OESS): OESS 
Oxi (EESS): EESS 
Value After Reset:0x0 


HDMI TX Controller HDCP14 STATUS1 
Address: Operational Base + offset (0x0938) 


Pea Reset Value 


joxoo00000 |Reserved! 
HDCP14_RCV_REPEATER 

+. HDCP 1.4 Receiver Bstatus - REPEATER 
Value After Reset:0x0 

5 fro foo HDCP14_RCV_KSV_FIFO_READY 

5 0x0 HDCP 1.4 Receiver Bstatus - READY bit 
Value After Reset:0x0 

pro foo HDCP14_RCV_FASTMODE 

4 0x0 HDCP 1.4 Receiver Bstatus - FAST 
Value After Reset:0x0 
ReservedO 

Reserved Field:Yes 

2 fro foo HDCP14_RCV_1_1 FEATURES 

1 0x0 HDCP 1.4 Receiver Bstatus - 1.1_ FEATURES 
Value After Reset:0x0 
HDCP14_RCV_FAST_REAUTHENTICATION 

p fro foo HDCP 1.4 Receiver Bstatus - FAST_REAUTHENTICATION 
Value After Reset:0x0 


HDMI TX Controller SCRAMB CONFIGO 
Address: Operational Base + offset (0x0960) 


Pearey Reset Value 


Reserved0- 
=" TMDS_SCRAMB_ENABLE 
RW |0x0 TMDS scrambling enable 
Value After Reset:0x0 


HDMI TX Controller LINK CONFIGO 
Address: Operational Base + offset (0x0968) 


rer Reset Value 


joxoooo (Reserved 
31:17] a pw | ox0000 Reserved Field: Yes 


PHY_WORD_REVERSE 
Output bit reverse 
Rw lox0 Values: 
0x0 (NOT_REVERSED): word order is not reversed for the output 
Oxi (REVERSED): word order is reversed for the output 
Value After Reset:0x0 


: Reserved3 
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| Bit |Attr|ResetValue| Ci@eescription 


BIT_REVERSE 
Output bit reverse 
Values: 
He one 0x0 (NOT_REVERSED): Bit order is not reversed for the output 
Oxi (REVERSED): Bit order is reversed for the output 
Value After Reset:0x0 


: Reserved2 


OPMODE_FRL_4LANES 
FRL number of active lanes 
Values: 

RW One 0x0 (THREE_LANES): 3 lanes 
Ox1 (FOUR_LANES): 4 lanes 
Value After Reset:0x0 


. Reservedi 


OPMODE_DVI 
HDMI / DVI configuration bit 
Values: 

a EOE 0x0 (HDMI): HDMI mode 
Ox1 (DVI): DVI mode 
Value After Reset:0x1 


: ReservedO 


OPMODE_FRL 
TMDS / FRL configuration bit 
Values: 

RN 0x0 0x0 (TMDS): TMDS mode 
Oxi (FRL): FRL mode 
Value After Reset:0x0 


HDMI TX Controller TMDS FIFO CONFIGO 
Address: Operational Base + offset (0x0970) 


Peete Reset Value 


ReservedO 
pia 1 Rw | 0x00000000 Reserved Field: Yes 


TMDSFIFO_INIT_ON_OVF 
RW |Ox1 TMDS FIFO Init on overflow configuration. 
Value After Reset:0x1 


HDMI TX Controller TMDS FIFO CONTROLO 
Address: Operational Base + offset (0x0974) 


Para Reset Value 


}oxo0000000 |Reserved® 
sist Jaw (000000000 Reserved Field: Yes 


TMDSFIFO_CLR_P 
WO |0x0 TMDS FIFO clear 
Value After Reset:0x0 


HDMI TX Controller FRL_ RSFEC CONFIGO 
Address: Operational Base + offset (Ox0A20) 


| Bit _|Attr| Reset Value 


‘ ReservedO 
RH GOOO000 Reserved Field:Yes 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘CC(‘éDeScription 
FRL_RSFEC_ENC_BYP 
FRL Reed-Solomon FEC calculation bypass enable: 
Values: 

Rw loxo 0x0 (NORMAL_MODE): RS FEC block calculate RS parity data to 
be included in the FRL stream 
0x1 (BYPASS_MODE): RS FEC block does not calculate RS parity 
data to be included in the FRL stream 
Value After Reset:0x0 


HDMI TX Controller FRL_ RSFEC STATUSO 
Address: Operational Base + offset (0x0A30) 


Peurra neers 


| —“‘ié‘s(éOScription CS 
joxooooa000 /Reserved 
sist few | (000000000 | Reserved Field: Yes 


FRL_RSFEC_ALIGN_BUFFER_FULL_ST 

FRL Reed-Solomon FEC Aligner Buffer Full Status. 

Values: 

0x0 (NOT_FULL): RS FEC Aligner Buffer is in normal operation 
Ox1 (FULL): RS FEC Aligner Buffer is full 

Value After Reset:0x0 


HDMI TX Controller FRL_ PKTZ CONFIGO 
Address: Operational Base + offset (Ox0A40) 


Peart Reset Value 


loxoooo0000 [Reservese 
sist fawe (000000000 Reais Field: Yes 


PKTZ_FRLCHAR_FIFO_INIT_ON_OVF 
RW |0x0 FRL Packetizer FIFO Init on Overflow control 
Value After Reset:0x0 


HDMI TX Controller FRL_ PKTZ CONTROLO 

Address: Operational Base + offset (0x0A44) 

fist law fwooooooo0 [ESE 
loxoooo0000 fReservese 


sis fawe (000000000 Poise. Utt~<“‘CSCSC Field: Yes 


PKTZ_FRLCHAR_FIFO_CLR_P 
WO |0x0 FRL Packetizer FIFO clear 
Value After Reset:0x0 


HDMI TX Controller FRL_ PKTZ CONTROL1 
Address: Operational Base + offset (Ox0A50) 


Pep Reset Value 


ReservedO 
Sie | 1 Rw | 0x00000000 Reserved Field:Yes 
PKTZ_FRLCHAR_FIFO_MAX_FILL_LEVEL_CLR_P 
WO |0x0 FRL Packetizer FIFO max level clear 
Value After Reset:0x0 


HDMI TX Controller FRL PKTZ STATUS1 
Address: Operational Base + offset (0x0A54) 


| Bit |Attr| Reset Value 


. ReservedO 
pepneeee Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


| t—“‘O™COOCOC#C#Uescription—t—i—“‘tsCidz 
PKTZ_FRLCHAR_FIFO_MAX_FILL_LEVEL 
FRL Packetizer FIFO maximum fill level reached 

0x00 This value is cleared with the 
frl_pktz_control1.pktz_frichar_fifo_max_fill_level_clr_p bit field 
Value After Reset:0x0 


HDMI TX Controller PKTSCHED CONFIGO 
Address: Operational Base + offset (Ox0A80) 


Pec Reset Value 


ReservedO 
ae 31:3 | Rw | 0x00000000 Reserved Field: Yes 


PKTSCHED_PRQUEUE2_EXEC_TYPE 
Packet Priority Queue 2 - Execution type 
Values: 

cial hee 0x0 (PRIORITY): Priority List 
0x1 (RROBIN): Round-Robin 
Value After Reset:0x1 
PKTSCHED_PRQUEUE1_EXEC_TYPE 
Packet Priority Queue 1 - Execution type 
Values: 

‘ Bee 0x0 (PRIORITY): Priority List 

0x1 (RROBIN): Round-Robin 
Value After Reset:0x1 
PKTSCHED_PRQUEUEO_EXEC_TYPE 
Packet Priority Queue O - Execution type 
Values: 

Rea 0x0 (PRIORITY): Priority List 
0x1 (RROBIN): Round-Robin 
Value After Reset:0x0 


HDMI TX Controller PKTSCHED PRQUEUEO CONFIGO 
Address: Operational Base + offset (Ox0A84 


| Bit_|Attr| Reset Value 


; Reserved2 
epee Oiee Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


SCHED PROOF + _PRQUEUEO_P2 
Priority queue O, priority position 2 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
ZUTO RW 0x03 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x3 


: Reservedi 


PKTSCHED_PRQUEUEO_P1 
Priority queue O, priority position 1 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
; 0x7 (GMD): Gamut Metadata 

D2 EWE 1OxDe 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x2 


: ReservedO 
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| Bit |Attr| Reset Value, 


Po CCC‘éi scription 
PKTSCHED_PRQUEUEO_PO 
Priority queue O, priority position 0 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
Ba Oxed 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x1 


HDMI TX Controller PKTSCHED PRQUEUE1 CONFIGO 
Address: Operational Base + offset (OxO0A88 


Pent Reset Value 


Reserved3 
sare 31:29] Rw | Ce es Field: Yes 


PKTSCHED_PRQUEUE1_P3 
Priority queue 1, priority position 3 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
ee RW OKO? 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x9 


: Reserved2 
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| Bit |Attr| Reset Value, 


STSCHED FRO Fos + _PRQUEUE1_P2 
Priority queue 1, priority position 2 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
EU EO RW OXGT 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x7 


: Reservedi 


PKTSCHED_PRQUEUE1_P1 
Priority queue 1, priority position 1 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
; 0x7 (GMD): Gamut Metadata 

L2-& RWS | Ox0e 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0xd 


: ReservedO 
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| Bit |Attr| Reset Value, 


Po Céi scription 
PKTSCHED_PRQUEUE1_PO 
Priority queue 1, priority position O - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
Be OXee 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x8 


HDMI TX Controller PKTSCHED PRQUEUE2 CONFIGO 
Address: Operational Base + offset (OxOA8C 


Pent Reset Value 


Reserved3 
sare 31:29] Rw | eee Field: Yes 


PKTSCHED_PRQUEUE2_P3 
Priority queue 2, priority position 3 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
ES es RL OKOe 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x6 


: Reserved2 
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| Bit |Attr| Reset Value, 


SSCS FRO tim _PRQUEUE2_P2 
Priority queue 2, priority position 2 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
20 EO RWS Ox? 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x5 


: Reservedi 


PKTSCHED_PRQUEUE2_P1 
Priority queue 2, priority position 1 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
; 0x7 (GMD): Gamut Metadata 

Pee EWE /Oxte 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0xc 


: ReservedO 
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| Bit |Attr| Reset Value, 


Po CCéi scription 
PKTSCHED_PRQUEUE2_PO 
Priority queue 2, priority position 0 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
Ba AGE 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x4 


HDMI TX Controller PKTSCHED PRQUEUE2 CONFIG1 
Address: Operational Base + offset (OxO0A90 


Pent Reset Value 


Reserved3 
sare 31:29] Rw | eee Field: Yes 


PKTSCHED_PRQUEUE2_P7 
Priority queue 2, priority position 7 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
0x1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
oe RW Ox0S 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0xe 


: Reserved2 
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| Bit |Attr| Reset Value, 


SS ————— __PRQUEUE2_P6 
Priority queue 2, priority position 6 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
ZO RTO RW (OXOF 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset: Oxf 


: Reservedi 


PKTSCHED_PRQUEUE2_P5 
Priority queue 2, priority position 5 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
; 0x7 (GMD): Gamut Metadata 

LE -& | EWE 1 Ox0R 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0xb 


: ReservedO 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
PKTSCHED_PRQUEUE2_P4 
Priority queue 2, priority position 4 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
Ba OxGa 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0xa 


HDMI TX Controller PKTSCHED PRQUEUE2 CONFIG2 
Address: Operational Base + offset (Ox0A94 


Preerrn Reset Value 


Reserved1 
31: 31:13| Rw | 0x00000 Reserved Field: Yes 


PKTSCHED_PRQUEUE2_P9 
Priority queue 2, priority position 9 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
feo) | AW Oat 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x11 


. ReservedO 
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| Bit |Attr| Reset Value, 


Pp oCC‘éi scription 
PKTSCHED_PRQUEUE2_P8 
Priority queue 2, priority position 8 - Assign packet type 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
; 0x7 (GMD): Gamut Metadata 

Be. ‘OW OXEE 0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x10 


HDMI TX Controller PKTSCHED PKT CONFIGO 
Address: Operational Base + offset (Ox0A98 


Pete Reset Value 


ReservedO 
oe 31:30] pw | Ce ee Field: Yes 


PKTSCHED_ISRC_TIMER 
Packet Type ISRC 1/2 (International Standard Recording Code) 
Schedule Timer 
The ISRC 1/2 packets shall be sent once every time interval set in 
this field. 
The timer base increment is defined in the register field 
pktsched_isrc_timer_base. 
Settings 0 and 1 have the same value; 
29:22|RW {0x01 - 0: 1 time the configured timer base 
- 1 : 1 time the configured timer base 
- 2: 2 times the configured timer base 
- 255 : 255 times the configured timer base 
Note: There may be some uncertainty in the real time interval 
due to Data Island location within a frame and overall packet type 
priority settings. 
Value After Reset:0x1 


PKTSCHED_ISRC_TIMER_BASE 
Packet Type ISRC 1/2 (International Standard Recording Code) 
Schedule Timer Base 
Values: 
0x0 (ONE_US): Timer base of 1 microsecond (1 us) 
21:20;RW |0x3 0x1 (ONE_HUNDRED_US): Timer base of 100 microseconds (100 
us) 
Ox2 (TEN_MS): Timer base of 10 miliseconds (10 ms) 
0x3 (VSYNC): Timer base corresponding to the Vertical frequency 
of the Video Mode being sent 
Value After Reset:0x3 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CCC(*éDeSecription 

PKTSCHED_SPDI_TIMER 

Packet Type SPDI (Source Product Descriptor InfoFrame) 

Schedule Timer 

The SPDI packet shall be sent once every time interval set in this 

field. 

The timer base increment is defined in the register field 

pktsched_spdi_timer_base. 

Settings 0 and 1 have the same value; 

The recommended interval between SPDI packets per CTA-861-G 

specification is 1s; SPDI packets shall not be sent more than once 
19:12/RW |0x64 per Video Frame, although it is possible for debug or custom 

usage. 

- 0: 1 time the configured timer base 

- 1 : 1 time the configured timer base 

- 2 : 2 times the configured timer base 

- 255 : 255 times the configured timer base 

Note: There may be some uncertainty in the real time interval 

due to Data Island location within a frame and overall packet type 

priority settings. 

Value After Reset:0x64 


PKTSCHED_SPDI_TIMER_BASE 
Packet Type SPDI (Source Product Descriptor InfoFrame) 
Schedule Timer Base 
Values: 
0x0 (ONE_US): Timer base of 1 microsecond (1 us) 
11:10)/RW |Ox2 Oxi (ONE_HUNDRED_US): Timer base of 100 microseconds (100 
us) 
Ox2 (TEN_MS): Timer base of 10 miliseconds (10 ms) 
0x3 (VSYNC): Timer base corresponding to the Vertical frequency 
of the Video Mode being sent 
Value After Reset:0x2 


PKTSCHED_ACP_TIMER 

Packet Type ACP (Audio Content Protection) Schedule Timer 

The ACP packet shall be sent once every time interval set in this 

field. 

The timer base increment is defined in the register field 

pktsched_acp_timer_base. 

Settings 0 and 1 have the same value; 

The maximum interval between ACP packets per HDMI2.1 

specification is 300ms; Larger values may be used for debug or 
9:2 |RW |0x01 custom usage. 

- 0: 1 time the configured timer base 

- 1 : 1 time the configured timer base 

- 2 : 2 times the configured timer base 

- 255 : 255 times the configured timer base 

Note: There may be some uncertainty in the real time interval 

due to Data Island location within a frame and overall packet type 

priority settings. 

Value After Reset:0x1 
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| Bit |Attr| Reset Value, 


Po CC—“‘CCC*é@WDeeSecription 
PKTSCHED_ACP_TIMER_BASE 
Packet Type ACP (Audio Content Protection) Schedule Timer Base 
Values: 
0x0 (ONE_US): Timer base of 1 microsecond (1 us) 

1:0 |IRw |ox3 fe (ONE_HUNDRED_US): Timer base of 100 microseconds (100 
Ox2 (TEN_MS): Timer base of 10 miliseconds (10 ms) 
0x3 (VSYNC): Timer base corresponding to the Vertical frequency 
of the Video Mode being sent 
Value After Reset:0x3 


HDMI TX Controller PKTSCHED PKT CONFIG1 
Address: Operational Base + offset (OxOA9C 


Pert Reset Value 


joxoo00 —_—feserveds 
31: 31:16 Rw | 0x0000 Reserved Field: Yes 


PKTSCHED_EMPFAPA_NOINTERLEAVE 

Packet Type EMP (Extended Metadata) Block interleaving other 

packets with SYNC=1 EMP packets during FAPA 

EMP packets with SYNC=1 bit setting within its contents shall be 

sent during the FAPA region of the frame. 

This field blocks any other packet types to be interleaved 

between SYNC=1 EMP packets during the FAPA region, except for 
RW /|0x0 packets that always take precedence per HDMI2.1 specification: 

ACR, AUDS, GCP. 

Values: 

0x0 (INTERLEAVE): Other packet types can be interleaved with 

SYNC=1 EMP packet during FAPA region. 

0x1 (NOINTERLEAVE): Other packet types are blocked from being 

interleaved with SYNC=1 EMP packet during FAPA region. 

Value After Reset:0x0 


PKTSCHED_VSI_FIELDRATE 
Packet type VSI (Vendor Specific InfoFrame) Send Rate 
Values: 

re Res 0x0 (ONEFIELD): VSI packet sent once per One Video Field 
0x1 (TWOFIELDS): VSI packet sent once per Two Video Fields 
Value After Reset:0x1 
PKTSCHED_DRMI_FIELDRATE 
Packet type DRMI (Dynamic Range and Mastering InfoFrame) 
Send Rate 

13 RW |Ox1 Values: 
0x0 (ONEFIELD): DRMI packet sent once per One Video Field 
0x1 (TWOFIELDS): DRMI packet sent once per Two Video Fields 
Value After Reset:0x1 
PKTSCHED_AVI_FIELDRATE 
Packet type AVI (Auxiliary Video InfoFrame) Send Rate 
Values: 

te OK 0x0 (ONEFIELD): AVI packet sent once per One Video Field 
0x1 (TWOFIELDS): AVI packet sent once per Two Video Fields 
Value After Reset:0x1 
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| Bit |Attr| Reset Value, 


Po C—“‘CC#éDeSecription 

PKTSCHED_AUDI_BEFORE_NEW_AUDS 

Packet type AUDI (Audio InfoFrame) Send Before First New Audio 

Sample Packet 

When a new Audio Format is configured, and a new Audio stream 

is enabled to be sent (change 'pktsched_auds_tx_en' from 0 to 
11 Rw lox 1), an AUDI packet shell be sent before the first Audio Sample 

packet 

Values: 

0x0 (DISABLED): AUDS Audio Sample packets sent immediately 

0x1 (ENABLED): AUDI packet sent before first new AUDS Audio 

Sample packet 

Value After Reset:0x1 

PKTSCHED_AMD_BEFORE_NEW_AUDS 

Packet type AMD (Audio Metadata) Send Before First New Audio 

Sample Packet 

When a new Audio Format is configured, and a new Audio stream 

is enabled to be sent (change 'pktsched_auds_tx_en' from 0 to 
10 Rw loxi 1), an AMD packet shell be sent before the first Audio Sample 

packet 

Values: 

0x0 (DISABLED): AUDS Audio Sample packets sent immediately 

0x1 (ENABLED): AMD packet sent before first new AUDS Audio 

Sample packet 

Value After Reset:0x1 


PKTSCHED_AUDI_FIELD_FORCE_SCHED 

Packet type AUDI (Audio Infoframe) Force Schedule 

In regular schedule, AUDI packets are sent once per video field. 
Per HDMI2.1 specificattion, when there is any change to the AUDI 
packet contents, or a new Audio stream is started, the AUDI 
packet should be sent before any new audio sample (AUDS 
packets) 

RW |0x1 If a previous AUDI packet has already been sent in the current 
video frame, this bit forces the packet schedule to allow a new 
content AUDI packet to be sent as soon as it is available, instead 
of waiting for a new video frame. 

Values: 

0x0 (AUDIFORCEEN): AUDI Force Schedule Disabled 

0x1 (AUDIFORCEDIS): AUDI Force Schedule Enabled 

Value After Reset:0x1 

PKTSCHED_AMD_FIELD_FORCE_SCHED 

Packet type AMD (Audio Metadata) Force Schedule 

In regular schedule, AMD packets are sent once per video field. 
Per HDMI2.1 specificattion, when there is any change to the AMD 
packet contents, or a new Audio stream is started, the AMD 
packet should be sent before any new audio sample (AUDS 
packets) 

RW |Ox1 If a previous AMD packet has already been sent in the current 
video frame, this bit forces the packet schedule to allow a new 
content AMD packet to be sent as soon as it is available, instead 
of waiting for a new video frame. 

Values: 

0x0 (AMDFORCEEN): AMD Force Schedule Disabled 
0x1 (AMDFORCEDIS): AMD Force Schedule Enabled 
Value After Reset:0x1 


2 ReservedO 
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HDMI TX Controller PKTSCHED PKT_ CONFIG2 
Address: Operational Base + offset (OxOAAO) 


Twa 


Po eseription 
ee bea 
ay 31:29] Rw | oxo Reserved Field:Yes 


PKTSCHED_GHDMI2_PKT_OVR_VALUE 
Packet type GHDMI2 (Generic HDMI 2) override to replace other 
packet type's content 
If this field is set to any value different from GHDMI2, the 
contents register fields (pkt_ghdmi2_contents[0-7]) will replace 
the selected packet type contents. 
The packet enable and schedule configuration for the overriden 
packet type are still controlled by that type's respective register 
fields and hardware behavior. 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
28:24)RW |Ox11 0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x11 


: Reserved2 


PKTSCHED_GHDMI2_ UNIT 
Packet type GHDMI2 (Generic HDMI 2) Send Unit 
Set the send unit for the number defined in 
pktsched_ghdmi2_rate. 
20 Rw lox0 Note: This field is not used if pktsched_ghdmi2_pkt_ovr_value is 
set to any value different from GHDMI2; 
Values: 
0x0 (FRAME): Packets per Video Frame 
Oxi (FIELD): Packets per Video Field 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po C—C—“‘“‘SCC‘*é@Scription 
PKTSCHED_GHDMI2_ RATE 
Packet type GHDMI2 (Generic HDMI 2) Send Rate 
Set the send rate for GHDMI2 packets, in number of packets per 
field or frame (depending on the setting of 
pktsched_ghdmi2_unit). 
Note: This field is not used if pktsched_ghdmi2_pkt_ovr_value is 
set to any value different from GHDMI2; 
Values: 
0x0 (DISABLED): Send disabled 
Ox1 (SEND1): Send 1 packet per field/frame 
Ox2 (SEND2): Send 2 packets per field/frame 
0x3 (SEND3): Send 3 packets per field/frame 
19:16)/RW |0x0O 0x4 (SEND4): Send 4 packets per field/frame 
0x5 (SENDS5): Send 5 packets per field/frame 
0x6 (SEND6): Send 6 packets per field/frame 
0x7 (SEND7): Send 7 packets per field/frame 
0x8 (SEND8): Send 8 packets per field/frame 
0x9 (SEND9): Send 9 packets per field/frame 
Oxa (SEND10): Send 10 packets per field/frame 
Oxb (SEND11): Send 11 packets per field/frame 
Oxc (SEND12): Send 12 packets per field/frame 
Oxd (SEND13): Send 13 packets per field/frame 
Oxe (SEND14): Send 14 packets per field/frame 
Oxf (SEND15): Send 15 packets per field/frame 
Value After Reset:0x0 


: Reservedi 
foe Reserved Field: Yes 


PKTSCHED_GHDMI1_PKT_OVR_VALUE 
Packet type GHDMI1 (Generic HDMI 1) override to replace other 
packet type's content 
If this field is set to any value different from GHDMI1, the 
contents register fields (pkt_ghdmii_contents[0-7]) will replace 
the selected packet type contents. 
The packet enable and schedule configuration for the overriden 
packet type are still controlled by that type's respective register 
fields and hardware behavior. 
Values: 
0x0 (RSRV): Reserved 
Ox1 (ACR): Audio Clock Regeneration 
0x2 (AUDS): Audio Sample 
0x3 (GCP): General Control 
12:8 |RW /0x1i0 0x4 (ACP): Audio Content Protection 
0x5 (ISRC1): Intl Std Recording Code 1 
0x6 (ISRC2): Intl Std Recording Code 2 
0x7 (GMD): Gamut Metadata 
0x8 (AMD): Audio Metadata 
0x9 (EMP): Extended Metadata 
Oxa (VSI): Vendor Specific InfoFrame 
Oxb (AVI): Auxiliary Video InfoFrame 
Oxc (SPDI): Source Product Descriptor InfoFrame 
Oxd (AUDI): Audio InfoFrame 
Oxe (NVI): NTSC VBI InfoFrame 
Oxf (DRMI): Dynamic Range and Mastering InfoFrame 
0x10 (GHDMI1): Generic HDMI packet 1 
0x11 (GHDMI2): Generic HDMI packet 2 
Value After Reset:0x10 
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a 


ReservedO 
7:5. |Rw eo eee Field: Yes 


PKTSCHED_GHDMI1_ UNIT 
Packet type GHDMI1 (Generic HDMI 1) Send Unit 
Set the send unit for the number defined in 
pktsched_ghdmii_rate. 
Note: Note: This field is not used if 
RW {0x0 pktsched_ghdmi1_pkt_ovr_value is set to any value different 
from GHDMI1; 
Values: 
0x0 (FRAME): Packets per Video Frame 
Oxi (FIELD): Packets per Video Field 
Value After Reset:0x0 


PKTSCHED_GHDMI1_ RATE 
Packet type GHDMI1 (Generic HDMI 1) Send Rate 
Set the send rate for GHDMI1 packets, in number of packets per 
field or frame (depending on the setting of 
pktsched_ghdmi1_unit). 
Note: Note: This field is not used if 
pktsched_ghdmi1_pkt_ovr_value is set to any value different 
from GHDMI1; 
Values: 
0x0 (DISABLED): Send disabled 
Ox1 (SEND1): Send 1 packet per field/frame 
Ox2 (SEND2): Send 2 packets per field/frame 

3:0 IrRw loxo 0x3 (SEND3): Send 3 packets per field/frame 

: 0x4 (SEND4): Send 4 packets per field/frame 

0x5 (SENDS5): Send 5 packets per field/frame 
0x6 (SEND6): Send 6 packets per field/frame 
0x7 (SEND7): Send 7 packets per field/frame 
0x8 (SEND8): Send 8 packets per field/frame 
0x9 (SEND9): Send 9 packets per field/frame 
Oxa (SEND10): Send 10 packets per field/frame 
Oxb (SEND11): Send 11 packets per field/frame 
Oxc (SEND12): Send 12 packets per field/frame 
Oxd (SEND13): Send 13 packets per field/frame 
Oxe (SEND14): Send 14 packets per field/frame 
Oxf (SEND15): Send 15 packets per field/frame 
Value After Reset:0x0 


HDMI TX Controller PKTSCHED PKT CONFIG3 
Address: Operational Base + offset (OxOAA4) 


Perr Reset Value 


Fe ee eter 
als 31:29] Rw | ox000 Reserved Field: Yes 


PKTSCHED_GHDMI2_TX_ONCE 
GHDMI2 - Generic HDMI 2 packet send frequency configuration; 


Values: 

0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 

0x1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 

Value After Reset:0x0 
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[ResetValue| ss ——“‘;CC‘~ée@sScriptiom =—— Cd 
PKTSCHED_GHDMI1_TX_ONCE 
GHDMI1 - Generic HDMI 1 packet send frequency configuration; 
Values: 
0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 
PKTSCHED_DRMI_TX_ONCE 
DRMI - Dynamic Range and Mastering InfoFrame packet send 
frequency configuration; 
Values: 
0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 
PKTSCHED_NVI_TX_ONCE 
NVI - NTSC VBI InfoFrame packet send frequency configuration; 
Values: 
0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 
PKTSCHED_AUDI_TX_ONCE 
AUDI - Audio InfoFrame packet send frequency configuration; 
Values: 
0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 
PKTSCHED_SPDI_TX_ONCE 
SPDI - Source Product Descriptor InfoFrame packet send 
frequency configuration; 
Values: 
0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 
PKTSCHED_AVI_TX_ONCE 
AVI - Auxiliary Video InfoFrame packet send frequency 
configuration; 
Values: 
0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


SaSceD WECC ee et$ VSI_TX_ONCE 
VSI - Vendor Specific InfoFrame packet send frequency 
configuration; 
Values: 

RW /|0x0 0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 


: Reserved2 


PKTSCHED_GMD_TX_ONCE 
GMD - Gamut Metadata packet send frequency configuration; 
Values: 

7 Rw loxo 0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 


Reservedi 


PKTSCHED_ISRC_TX_ONCE 
ISRC - Intl Std Recording Code packet send frequency 
configuration; 
Values: 

5 RW /|0x0 0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 
PKTSCHED_ACP_TX_ONCE 
ACP - Audio Content Protection packet send frequency 
configuration; 
Values: 

4 RW |0x0 0x0 (CONTINUOUS): Packets are sent continuously, according to 
the packet type schedule settings 
Ox1 (ONCE): Packet is sent once per SW request in register 
pktsched_pkt_send 
Value After Reset:0x0 


: ReservedO 


HDMI TX Controller PKTSCHED PKT EN 
Address: Operational Base + offset (OxOAA8 


Petr Reset Value 


joxooo «Reserved 
on 31:29] Rw | ox000 Reserved Field: Yes 


PKTSCHED_GHDMI2_TX_EN 


GHDMI2 - Generic HDMI 2 packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 
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GHDMI1 - Generic HDMI 1 packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_DRMI_TX_EN 

DRMI - Dynamic Range and Mastering InfoFrame packet 
transmission control; 


0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_NVI_TX_EN 

NVI - NTSC VBI InfoFrame packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_AUDI_TX_EN 

AUDI - Audio InfoFrame packet transmission control; 


0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_SPDI_TX_EN 

SPDI - Source Product Descriptor InfoFrame packet transmission 


0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_AVI_TX_EN 

AVI - Auxiliary Video InfoFrame packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_VSI_TX_EN 

VSI - Vendor Specific InfoFrame packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

Reserved Field:Yes 

PKTSCHED_EMP_CVTEM_TX_EN 

CVTEM - Compressed Video Timing Extended Metadata packet 
transmission control: 

Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 
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PKTSCHED_EMP_VTEM_TX_EN 

VTEM - Video Timing Extended Metadata packet transmission 
control: 

Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_AMD_TX_EN 

AMD - Audio Metadata packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_GMD_TX_EN 

GMD - Gamut Metadata packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_ISRC2_TX_EN 

ISRC2 - Intl Std Recording Code 2 packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 


PKTSCHED_ISRC1_TX_EN 
ISRC1 - Intl Std Recording Code 1 packet transmission control; 


Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_ACP_TX_EN 

ACP - Audio Content Protection packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_GCP_TX_EN 

GCP - General Control packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_AUDS_TX_EN 

AUDS - Audio Sample packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 

PKTSCHED_ACR_TX_EN 

ACR - Audio Clock Regeneration packet transmission control; 
Values: 

0x0 (DISABLED): Transmission disabled 

0x1 (ENABLED): Transmission enabled 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Pp oCSC—C‘éi scription 
PKTSCHED_NULL_TX_EN 

NULL - Null packet transmission control; 

This packet type is a filler for Data Island periods, when all other 
packet types are either not enabled or waiting for their respective 
scheduled slot. 

Rw loxo If disabled, when no other packets types are ready to be sent, 
the HDMI stream will be kept in Control Period, and no Data 
Island period is used. 

Values: 

0x0 (DISABLED): Transmission disabled 
0x1 (ENABLED): Transmission enabled 
Value After Reset:0x0 


HDMI TX Controller PKTSCHED PKT CONTROLO 
Address: Operational Base + offset (OxOAAC) 


Pe Reset Value 


ReservedO 
31: Biz Rw | 0x00000000 Reserved Field: Yes 


PKTSCHED_GCP_CLEAR_AVMUTE 

GCP - General Control - Define the value of the Clear_AVMUTE 

field in GCP packets. 

If this field is set to '1', field 'pktsched_gcp_set_avmute' must be 
RW |0x0 0. 

Values: 

0x0 (CLEAR_AVMUTEO): Clear_AVMUTE=0 

Oxi (CLEAR_AVMUTE1): Clear_AVMUTE=1 

Value After Reset:0x0 

PKTSCHED_GCP_SET_AVMUTE 

GCP - General Control - Define the value of the Set_AVMUTE field 

in GCP packets. 

If this field is set to '1', field 'pktsched_gcp_clear_avmute' must 
RW |0x0 be 0. 

Values: 

0x0 (SET_AVMUTEO): Set_AVMUTE=0 

Oxi (SET_AVMUTE1): Set_AVMUTE=1 

Value After Reset:0x0 


HDMI TX Controller PKTSCHED PKT SEND 
Address: Operational Base + offset (OxOABO 


Petre Reset Value 


Reserved2 
31: 31:29] Rw | 0x000 Reserved Field: Yes 


PKTSCHED_GHDMI2_TX_SEND_P 

wo |oxo GHDMI2 - Generic HDMI 2 packet send request; 
Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 


PKTSCHED_GHDMI1_TX_SEND_P 
18 wo |lox0 GHDMI1 - Generic HDMI 1 packet send request; 

Write '1' to request the packet type to be sent once. 

Value After Reset:0x0 

PKTSCHED_DRMI_TX_SEND_P 

DRMI - Dynamic Range and Mastering InfoFrame packet send 
17 WO |0x0 request; 

Write '1' to request the packet type to be sent once. 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


PKTSCHED_NVI_TX_SEND_P 

NVI - NTSC VBI InfoFrame packet send request; 
Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 

PKTSCHED_AUDI_TX_SEND_P 

AUDI - Audio InfoFrame packet send request; 

Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 

PKTSCHED_SPDI_TX_SEND_P 

SPDI - Source Product Descriptor InfoFrame packet send request; 
Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 

PKTSCHED_AVI_TX_SEND_P 

AVI - Auxiliary Video InfoFrame packet send request; 
Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 


PKTSCHED_VSI_TX_SEND_P 

VSI - Vendor Specific InfoFrame packet send request; 
Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 


Reserved Field:Yes 

PKTSCHED_GMD_TX_SEND_P 

GMD - Gamut Metadata packet send request; 

Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 

PKTSCHED_ISRC2_TX_SEND_P 

ISRC2 - Intl Std Recording Code 2 packet send request; 
Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 

PKTSCHED_ISRC1_TX_SEND_P 

ISRC1 - Intl Std Recording Code 1 packet send request; 
Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 

PKTSCHED_ACP_TX_SEND_P 

ACP - Audio Content Protection packet send request; 
Write '1' to request the packet type to be sent once. 
Value After Reset:0x0 


: ReservedO 


HDMI TX Controller PKTSCHED PKT STATUSO 
Address: Operational Base + offset (OxOAB4) 


eer Reset Value 


Reserved2 
ot 31:29] pw | 0x000 Reserved Field: Yes 


PKTSCHED_GHDMI2_TX_STATUS 

GHDMI2 - Generic HDMI 2 packet send request; 

Values: 

0x0 (IDLE): Packet has been sent, or not requested yet; 
0x1 (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


PKTSCHED_GHDMI1_TX_STATUS 

GHDMI1 - Generic HDMI 1 packet send request; 

Values: 

0x0 (IDLE): Packet has been sent, or not requested yet; 

0x1 (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 

Value After Reset:0x0 

PKTSCHED_DRMI_TX_STATUS 

DRMI - Dynamic Range and Mastering InfoFrame packet send 


0x0 (IDLE): Packet has been sent, or not requested yet; 
0x1 (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 

Value After Reset:0x0 

PKTSCHED_NVI_TX_STATUS 

NVI - NTSC VBI InfoFrame packet send request; 

Values: 

0x0 (IDLE): Packet has been sent, or not requested yet; 
0x1 (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 

Value After Reset:0x0 

PKTSCHED_AUDI_TX_STATUS 

AUDI - Audio InfoFrame packet send request; 

Values: 

0x0 (IDLE): Packet has been sent, or not requested yet; 
0x1 (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 

Value After Reset:0x0 

PKTSCHED_SPDI_TX_STATUS 

SPDI - Source Product Descriptor InfoFrame packet send request; 
Values: 

0x0 (IDLE): Packet has been sent, or not requested yet; 
0x1 (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 

Value After Reset:0x0 

PKTSCHED_AVI_TX_STATUS 

AVI - Auxiliary Video InfoFrame packet send request; 
Values: 

0x0 (IDLE): Packet has been sent, or not requested yet; 
Oxi (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 

Value After Reset:0x0 

PKTSCHED_VSI_TX_STATUS 

VSI - Vendor Specific InfoFrame packet send request; 
Values: 

0x0 (IDLE): Packet has been sent, or not requested yet; 
Oxi (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 

Value After Reset:0x0 


: Reservedi 
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| Bit |Attr| Reset Value, 


PKTSCHED_GMD_TX_STATUS 
GMD - Gamut Metadata packet send request; 
Values: 

7 0x0 0x0 (IDLE): Packet has been sent, or not requested yet; 
0x1 (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 


Value After Reset:0x0 


PKTSCHED_ISRC2_TX_STATUS 
ISRC2 - Intl Std Recording Code 2 packet send request; 
Values: 

0x0 0x0 (IDLE): Packet has been sent, or not requested yet; 
0x1 (REQUESTED): Packet send has been requested, and is 


waiting for the schedule slot; 
Value After Reset:0x0 


PKTSCHED_ISRC1_TX_STATUS 
ISRC1 - Intl Std Recording Code 1 packet send request; 
Values: 

0x0 


0x0 (IDLE): Packet has been sent, or not requested yet; 
0x1 (REQUESTED): Packet send has been requested, and is 
waiting for the schedule slot; 

Value After Reset:0x0 


PKTSCHED_ACP_TX_STATUS 
ACP - Audio Content Protection packet send request; 
Values: 

4 0x0 0x0 (IDLE): Packet has been sent, or not requested yet; 
Oxi (REQUESTED): Packet send has been requested, and is 


waiting for the schedule slot; 
Value After Reset:0x0 


: ReservedO 


HDMI TX Controller PKTSCHED PKT STATUS1 
Address: Operational Base + offset (OxOAB8 


Purr Reset Value 


}oxo0000000 |Reserved® 
sist fawe (000000000 Reserved Field: Yes 


PKTSCHED_GCP_AVMUTE_SENT_STS 

Currently active AVMUTE status; i.e. last AVMUTE state sent to 
HDMI Sink in a GCP Packet 

Value After Reset:0x0 


HDMI TX Controller PKT NULL CONTENTSO 
Address: Operational Base + offset (OxOBOO) 


Pers Reset Value 


joxoo ——s—fReserved 
che 31:24] Rw | 0x00 Reserved Field:Yes 


PKT_NULL_HEADER_HB2 
23:16/RW |0x00 NULL - Null - Packet Header (byte HB2) 
Value After Reset:0x0 


PKT_NULL_HEADER_HB1 
15:8 |RW |/0x00 NULL - Null - Packet Header (byte HB1) 
Value After Reset:0x0 


‘ ReservedO 
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HDMI TX Controller PKT NULL CONTENTS1 
Address: Operational Base + offset (OxOB04 


Reset Value D 


| Bit |Attr | t—“‘C‘CSCOC#C#C#(#(#éw scription ——s—s—sCidzd 
PKT_NULL_BODY_PB3_0 
Value After Reset:0x0 


HDMI TX Controller PKT NULL CONTENTS2 
Address: Operational Base + offset (Ox0B08) 


Reset Value 


| Bit |Attr 
PKT_NULL_BODY_PB7_4 

NULL - Null - Packet Body - bytes {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT NULL CONTENTS3 
Address: Operational Base + offset (OxOBOC) 


Reset Value D 


| Bit |Attr | t—“‘C‘CSCCescription — —s—SCidz 
PKT_NULL_BODY_PB1i_ 8 
Value After Reset:0x0 


HDMI TX Controller PKT NULL CONTENTS4 
Address: Operational Base + offset (0x0B10) 


[Attr| Reset Value 
R 


| Bit 
PKT_NULL_BODY_PB15_12 

W |0x00000000 |NULL - Null - Packet Body - bytes {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT NULL CONTENTSS 
Address: Operational Base + offset (Ox0B14 


| Bit [Attr/ResetValue| SC ecription 
PKT_NULL_BODY_PB19_16 
31:0 }|RW |OxOO000000 |NULL - Null - Packet Body - bytes {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT NULL CONTENTS6 
Address: Operational Base + offset (0x0B18) 


| Bit |Attr|ResetValue| —— s——“‘CSW:#éCéS eScription =— Cid 
PKT_NULL_BODY_PB23_20 
31:0 |RW |OxO0000000 |NULL - Null - Packet Body - bytes {PB23,PB22,PB21,PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT NULL CONTENTS7 
Address: Operational Base + offset (OxOB1iC 


| Bit [Attr/ResetValue|  ———————C~i scription 
PKT_NULL_BODY_PB27_24 
31:0 }|RW |OxOO000000 |NULL - Null - Packet Body - bytes {PB27,PB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller _PKT_ACP_CONTENTSO 
Address: Operational Base + offset (0x0B20) 


| Bit |Attr|/ResetValue| Ci eescription 


. Reservedi 
alia Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


PKT_ACP_HEADER_HB2 
23:16}RW |0x00 ACP - Audio Content Protection - Packet Header (byte HB2) 
Value After Reset:0x0 


PKT_ACP_HEADER_HB1 

15:8 |RW /0x00 ACP - Audio Content Protection - Packet Header (byte HB1) 

Value After Reset:0x0 
: ReservedO 


HDMI TX Controller PKT ACP CONTENTS1 
Address: Operational Base + offset (OxO0B24 


| Bit_|Attr| Reset Value 


PKT_ACP_BODY_PB3_0 
: ACP - Audio Content Protection - Packet Body - bytes 
31:0 |RW |0x00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller _PKT_ACP_CONTENTS2 
Address: Operational Base + offset (0x0B28) 


| Bit |Attr|/ResetValue| Ci escription 


PKT_ACP_BODY_PB7_4 
: ACP - Audio Content Protection - Packet Body - bytes 
31:0 |RW |O0x00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT ACP CONTENTS3 
Address: Operational Base + offset (OxOB2C) 


| Bit |Attr| Reset Value 


PKT_ACP_BODY_PB11_8 
: ACP - Audio Content Protection - Packet Body - bytes 
31:0 |RW |O0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller PKT ACP CONTENTS4 
Address: Operational Base + offset (0x0B30) 


| Bit |Attr| Reset Value 


PKT_ACP_BODY_PB15_12 
, ACP - Audio Content Protection - Packet Body - bytes 
Biel i Oxoove0000 {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT ACP CONTENTSS5 
Address: Operational Base + offset (0x0B34 


| Bit_|Attr| Reset Value 


PKT_ACP_BODY_PB19_16 
d ACP - Audio Content Protection - Packet Body - bytes 
BLO ME OxBOOe0ON0 {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT ACP CONTENTS6 
Address: Operational Base + offset (0x0B38) 
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| Bit |Attr| Reset Value, 


Po CC—“‘C(*é@WDeeScription 
PKT_ACP_BODY_PB23_ 20 
. ACP - Audio Content Protection - Packet Body - bytes 
31:0 |RW |0x00000000 {PB23,PB22,PB21,PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT ACP CONTENTS7 
Address: Operational Base + offset (OxOB3C 


| Bit_|Attr| Reset Value 


PKT_ACP_BODY_PB27_24 
: ACP - Audio Content Protection - Packet Body - bytes 
31:0) /RW) |0x00000000 | -pB27,PB26,PB25,PB24% 
Value After Reset:0x0 


HDMI TX Controller _PKT_ISRCi CONTENTSO 
Address: Operational Base + offset (0x0B40) 


revit Reset Value|  —C‘i scription 
ee Sedoer 
ot: 31:24] Rw | oxoo Reserved Field:Yes 
PKT_ISRC1_HEADER_HB2 
23:16/RW |0x00 ISRC1 - Intl Std Recording Code 1 - Packet Header (byte HB2) 
Value After Reset:0x0 
PKT_ISRC1_HEADER_HB1 
15:8 |RW /0x00 ISRC1 - Intl Std Recording Code 1 - Packet Header (byte HB1) 
Value After Reset:0x0 
; ReservedO 


HDMI TX Controller PKT ISRC1 CONTENTS1 
Address: Operational Base + offset (Ox0B44 


| Bit _|Attr| Reset Value 


PKT_ISRC1_BODY_PB3_0 
; ISRC1 - Intl Std Recording Code 1 - Packet Body - bytes 
31:0 |RW |0x00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT_ISRCi CONTENTS2 
Address: Operational Base + offset (0x0B48) 


| Bit |Attr| Reset Value, 


Po Cieescription 
PKT_ISRC1_BODY_PB7_4 
; ISRC1 - Intl Std Recording Code 1 - Packet Body - bytes 
31:0 |RW |0x00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRCi1 CONTENTS3 
Address: Operational Base + offset (OxOB4C) 


| Bit |Attr| Reset Value 


PKT_ISRC1i_BODY_PBi1_8 
, ISRC1 - Intl Std Recording Code 1 - Packet Body - bytes 
31:0 |RW |Ox00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRC1 CONTENTS4 
Address: Operational Base + offset (0x0B50) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC‘*éeSecription 
PKT_ISRC1i_BODY_PB1i5_12 
; ISRC1 - Intl Std Recording Code 1 - Packet Body - bytes 
ete RW: Oxpooenen0 {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRC1 CONTENTSS5 
Address: Operational Base + offset (Ox0B54 


| Bit _|Attr| Reset Value 


PKT_ISRC1_BODY_PB19_16 
: ISRC1 - Intl Std Recording Code 1 - Packet Body - bytes 
See RW) | pxoodeonee {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRC1i CONTENTS6 
Address: Operational Base + offset (0x0B58) 


| Bit |Attr| Reset Value, 


Pt escription sd 
PKT_ISRCi BODY_PB23_20 
: ISRC1 - Intl Std Recording Code 1 - Packet Body - bytes 
31:0 |RW /0x00000000 | +5553 pB22,PB21,PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRC1 CONTENTS7 
Address: Operational Base + offset (OxOB5C) 


| Bit_|Attr| Reset Value 


PKT_ISRC1_ BODY_PB27_ 24 
y ISRC1 - Intl Std Recording Code 1 - Packet Body - bytes 
31:0 |RW /0x00000000 | +5457, pB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRC2 CONTENTSO 
Address: Operational Base + offset (OxOB60) 


Perry Reset Value 


exon, Renee 
fr0o Fase lives 
23:16/RW |0x00 ISRC2 - Intl Std Recording Code 2 - Packet Header (byte HB2) 

Value After Reset:0x0 
PKT_ISRC2_HEADER_HB1 

15:8 |RW |/0x00 ISRC2 - Intl Std Recording Code 2 - Packet Header (byte HB1) 
Value After Reset:0x0 
ReservedO 


HDMI TX Controller PKT ISRC2 CONTENTS1 
Address: Operational Base + offset (0x0B64) 


| Bit |Attr| Reset Value 


PKT_ISRC2_BODY_PB3_0 
; ISRC2 - Intl Std Recording Code 2 - Packet Body - bytes 
31:0 |RW |0x00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRC2 CONTENTS2 
Address: Operational Base + offset (Ox0B68) 
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| Bit |Attr| Reset Value, 


Po CC—“‘(C(*é@DeeSecription 
PKT_ISRC2_BODY_PB7_4 
; ISRC2 - Intl Std Recording Code 2 - Packet Body - bytes 
31:0 |RW |Ox00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRC2 CONTENTS3 
Address: Operational Base + offset (OxOB6C 


| Bit _|Attr| Reset Value 


PKT_ISRC2_BODY_PB11_8 
: ISRC2 - Intl Std Recording Code 2 - Packet Body - bytes 
31:0 |RW |0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller _PKT_ISRC2 CONTENTS4 
Address: Operational Base + offset (0x0B70) 


| Bit |Attr| Reset Value, 


Po Ciescription 
PKT_ISRC2_BODY_PB1i5_12 
: ISRC2 - Intl Std Recording Code 2 - Packet Body - bytes 
SiG: RW Oxooee0ge0 {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT_ISRC2 CONTENTS5 
Address: Operational Base + offset (0x0B74) 


| Bit _|Attr| Reset Value 


PKT_ISRC2 BODY_PBi9_16 
y ISRC2 - Intl Std Recording Code 2 - Packet Body - bytes 
31:0 |RW /0x00000000 | -5419,pB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRC2 CONTENTSG6 
Address: Operational Base + offset (0x0B78) 


| Bit |Attr| Reset Value 


PKT_ISRC2_ BODY_PB23_ 20 
; ISRC2 - Intl Std Recording Code 2 - Packet Body - bytes 
S220) /RW*|0x00000000' || -pB23;PB22 PH21 PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT ISRC2 CONTENTS7 
Address: Operational Base + offset (OxOB7C 


| Bit _|Attr| Reset Value 


PKT_ISRC2 BODY_PB27_ 24 
; ISRC2 - Intl Std Recording Code 2 - Packet Body - bytes 
31:0 /RW |0x00000000 | -5597 PB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller PKT GMD CONTENTSO 
Address: Operational Base + offset (OxOB80) 


aiadew foo RR 


ee Sete 
St: 31:24] Rw | x00 Reserved Field:Yes 


PKT_GMD_HEADER_HB2 
23:16}RW |0x00 GMD - Gamut Metadata - Packet Header (byte HB2) 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


PKT_GMD_HEADER_HB1 
15:8 |RW |/0x00 GMD - Gamut Metadata - Packet Header (byte HB1) 
Value After Reset:0x0 


: ReservedO 


HDMI TX Controller PKT GMD CONTENTS1 
Address: Operational Base + offset (0x0B84) 


| Bit _|Attr| Reset Value 


PKT_GMD_BODY_PB3_0 
. GMD - Gamut Metadata - Packet Body - bytes 
31:0 |RW |Ox00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT GMD CONTENTS2 
Address: Operational Base + offset (OxOB88 


| Bit _|Attr| Reset Value 


PKT_GMD_BODY_PB7_4 
; GMD - Gamut Metadata - Packet Body - bytes 
31:0 |RW |0x00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT GMD CONTENTS3 
Address: Operational Base + offset (OxOB8C) 


| Bit |Attr|/ResetValue| Ci escription 


PKT_GMD_BODY_PB11_8 
: GMD - Gamut Metadata - Packet Body - bytes 
31:0 |RW |O0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller PKT GMD CONTENTS4 
Address: Operational Base + offset (Ox0B90) 


| Bit |Attr| Reset Value, 


Po eseription 
PKT_GMD_BODY_PB15_12 
; GMD - Gamut Metadata - Packet Body - bytes 
BaD ALB 1 OxOBOEORO0 {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT GMD CONTENTS5 
Address: Operational Base + offset (0x0B94) 


| Bit |Attr| Reset Value 


PKT_GMD_BODY_PB19_16 
; GMD - Gamut Metadata - Packet Body - bytes 
Bre we Gxooeou00 {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT GMD CONTENTS6 
Address: Operational Base + offset (Ox0B98 


| Bit_|Attr| Reset Value 


PKT_GMD_BODY_PB23_20 
y GMD - Gamut Metadata - Packet Body - bytes 
31:0" |RW: |Ox00000000 "| -pg23°PB22 PB21 PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT_ GMD _CONTENTS7 
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Address: Operational Base + offset (OxOB9C 


| Bit_|Attr| Reset Value 


PKT_GMD_BODY_PB27_ 24 
‘ GMD - Gamut Metadata - Packet Body - bytes 
31:0 /RW |0x00000000 | ¢5557 PB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller PKT AMD CONTENTSO 
Address: Operational Base + offset (OxOBAO) 


ie Reset Value 


Reserved1 
on 31:24] Rw | KOO pee es Field:Yes 


PKT_AMD_HEADER_HB2 
AMD - Audio Metadata - Packet Header (byte HB2_ - 

23:16/RW |0x00 'NUM_AUDIO_STR' and 'NUM_VIEWS' defaul values defined by 
HDMI specification) 
Value After Reset:0x0 
PKT_AMD_HEADER_HB1 

15:8 IRW loxoo AMD - Audio Metadata - Packet Header (byte HB1 - 

, ‘'HDMI_3D_Audio' default value defined by HDMI specification) 

Value After Reset:0x0 


. ReservedO 


HDMI TX Controller PKT AMD CONTENTS1 
Address: Operational Base + = —— pen OxOBA4 


| Bit |Attr| Reset Value, 


PKT_AMD SANDRO ee PB3_0 
31:0 |RW |Ox00000000 |AMD - Audio Metadata - Packet Body - bytes {PB3,PB2,PB1,PB0O} 
Value After Reset:0x0 


HDMI TX Controller PKT AMD CONTENTS2 
Address: Operational Base + offset (OxOBA8) 


| Bit |Attr| Reset Value 


PKT_AMD_BODY_PB7_4 
31:0 }|RW |OxO0000000 {AMD - Audio Metadata - Packet Body - bytes {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT AMD CONTENTS3 
Address: Operational Base + offset (OxOBAC 


| Bit _|Attr| Reset Value 


PKT_AMD_BODY_PB11_8 
; AMD - Audio Metadata - Packet Body - bytes 
31:0 |RW |O0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller PKT_AMD CONTENTS4 
Address: Operational Base + offset (OxOBBO) 


| Bit |Attr|/ResetValue| Ci eescription 


PKT_AMD_BODY_PB15_12 
; AMD - Audio Metadata - Packet Body - bytes 
B10" RW /Ox00000080 {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT AMD CONTENTSS 
Address: Operational Base + offset (OxOBB4) 
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| Bit |Attr| Reset Value, 


Po CC—“‘“‘CCC*éeScription 
PKT_AMD_BODY_PB19_16 
; AMD - Audio Metadata - Packet Body - bytes 
32201) RW xO BO NOOR? {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT AMD CONTENTS6 
Address: Operational Base + offset (OxOBB8 


| Bit_|Attr| Reset Value 


PKT_AMD_BODY_PB23_20 
: AMD - Audio Metadata - Packet Body - bytes 
31:0" /RW |0x00000000 »| -623/pB22 PB21.PB20} 
Value After Reset:0x0 


HDMI TX Controller _PKT_AMD_ CONTENTS7 
Address: Operational Base + offset (OxOBBC) 


| Bit |Attr| Reset Value, 


Pt escription sd 
PKT_AMD_BODY_PB27_ 24 
: AMD - Audio Metadata - Packet Body - bytes 
31:0 |RW /0x00000000 | +5457 pB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller PKT VSI CONTENTSO 
Address: Operational Base + offset (OxOBCO) 


Perl Reset Value 


Reserved1 » 
PKT_VSI_HEADER_HB2 
23:16;}RW |0x00 VSI - Vendor Specific InfoFrame - Packet Header (byte HB2) 

Value After Reset:0x0 
PKT_VSI_HEADER_HB1 

15:8 |RW /|0x00 VSI - Vendor Specific InfoFrame - Packet Header (byte HB1) 
Value After Reset:0x0 
ReservedO 


HDMI TX Controller PKT VSI CONTENTS1 
Address: Operational Base + offset (OxOBC4) 


| Bit |Attr| Reset Value, 


Po ieseription 
PKT_VSI_BODY_PB3_0 
; VSI - Vendor Specific InfoFrame - Packet Body - bytes 
31:0 |RW |0x00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT VSI CONTENTS2 
Address: Operational Base + offset (OxOBC8) 


| Bit |Attr| Reset Value 


PKT_VSI_BODY_PB7_4 
, VSI - Vendor Specific InfoFrame - Packet Body - bytes 
31:0 |RW |O0x00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT VSI CONTENTS3 
Address: Operational Base + offset (OxOBCC) 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘(C(*éWDeeScription 
PKT_VSI_BODY_PB11_8 
. VSI - Vendor Specific InfoFrame - Packet Body - bytes 
31:0 |RW |0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller PKT VSI CONTENTS4 
Address: Operational Base + offset (OxOBDO 


| Bit_|Attr| Reset Value 


PKT_VSI_BODY_PB15_12 
: VSI - Vendor Specific InfoFrame - Packet Body - bytes 
SEO RW | pxopugoder {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller _ PKT_VSI_CONTENTS5 
Address: Operational Base + offset (OxOBD4) 


| Bit |Attr| Reset Value, 


Po ieseription 
PKT_VSI_BODY_PB19_16 
: VSI - Vendor Specific InfoFrame - Packet Body - bytes 
SiC: RW | Pxo08e0000 {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller _PKT_VSI_CONTENTS6 
Address: Operational Base + offset (OxOBD8) 


| Bit |Attr| Reset Value 


PKT_VSI_BODY_PB23_ 20 
; VSI - Vendor Specific InfoFrame - Packet Body - bytes 
31:0 |RW /0x00000000 | +5403 pB22,PB21,PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT VSI CONTENTS7 
Address: Operational Base + offset (OxOBDC) 


| Bit |Attr| Reset Value 


PKT_VSI_BODY_PB27_24 
; VSI - Vendor Specific InfoFrame - Packet Body - bytes 
32:0) | RW |0x00000000 || 6527 PB26.PB25,PB24+ 
Value After Reset:0x0 


HDMI TX Controller PKT AVI CONTENTSO 
Address: Operational Base + offset (OxOBEO 


Pert Reset Value 


joxoo ——s«feserveds 
che 31:24] rw | x00 Reserved Field:Yes 


PKT_AVI_HEADER_HB2 
23:16}RW |0x00 AVI - Auxiliary Video InfoFrame - Packet Header (byte HB2) 
Value After Reset:0x0 


PKT_AVI_HEADER_HB1 
15:8 |RW |/0x00 AVI - Auxiliary Video InfoFrame - Packet Header (byte HB1) 
Value After Reset:0x0 
: ReservedO 


HDMI TX Controller PKT AVI CONTENTS1 
Address: Operational Base + offset (OxOBE4) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CSCDeeScription 
PKT_AVI_BODY_PB3_0 
. AVI - Auxiliary Video InfoFrame - Packet Body - bytes 
31:0 |RW |O0x00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT AVI CONTENTS2 
Address: Operational Base + offset (OxOBE8 


| Bit_|Attr| Reset Value 


PKT_AVI_BODY_PB7_4 
: AVI - Auxiliary Video InfoFrame - Packet Body - bytes 
31:0 |RW |0x00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller _PKT_AVI_CONTENTS3 
Address: Operational Base + offset (OxOBEC) 


| Bit |Attr| Reset Value, 


Po Cieescription 
PKT_AVI_BODY_PB11_8 
: AVI - Auxiliary Video InfoFrame - Packet Body - bytes 
31:0 |RW |0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller _PKT_AVI_CONTENTS4 
Address: Operational Base + offset (OxOBFO) 


| Bit |Attr| Reset Value 


PKT_AVI_BODY_PB1i5_12 
; AVI - Auxiliary Video InfoFrame - Packet Body - bytes 
31:0 |RW /0x00000000 | +5415 pB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT AVI _CONTENTSS5 
Address: Operational Base + offset (OxOBF4) 


| Bit |Attr| Reset Value 


PKT_AVI_BODY_PB19_16 
; AVI - Auxiliary Video InfoFrame - Packet Body - bytes 
31:0 |RW |Ox00000000 {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT AVI CONTENTS6 
Address: Operational Base + offset (OxOBF8 


| Bit_|Attr| Reset Value 


PKT_AVI_BODY_PB23_20 
; AVI - Auxiliary Video InfoFrame - Packet Body - bytes 
31:0 RW |0x00000000 | -5523 PB22,PB21,PB20} 
Value After Reset:0x0 


HDMI TX Controller _PKT_AVI_CONTENTS7 
Address: Operational Base + offset (OxOBFC) 


| Bit |Attr|/ResetValue| Ci eescription 


PKT_AVI_BODY_PB27_ 24 
; AVI - Auxiliary Video InfoFrame - Packet Body - bytes 
31:0 |RW /0x00000000 | +5497 pB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller PKT SPDI CONTENTSO 
Address: Operational Base + offset (Ox0COO) 
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puadew foo ee 


Reserved1 
on 31:24] Rw | Ee a eerie Field:Yes 


PKT_SPDI_HEADER_HB2 

SPDI - Source Product Descriptor InfoFrame - Packet Header 
23:16/RW |0x00 (byte HB2) 

Value After Reset:0x0 


PKT_SPDI_HEADER_HB1 
. SPDI - Source Product Descriptor InfoFrame - Packet Header 
15:8 |RW |0x00 (byte HB1) 
Value After Reset:0x0 
: ReservedO 


HDMI TX Controller _PKT_SPDI_ CONTENTS1 
Address: Operational Base + offset (Ox0C04) 


| Bit |Attr| Reset Value, 


| t—“‘C‘SSCC‘éi scription Cid 
PKT_SPDI_BODY_PB3_0 
: SPDI - Source Product Descriptor InfoFrame - Packet Body - 
31:0 |RW |0x00000000 | tes {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller _PKT_SPDI_CONTENTS2 
Address: Operational Base + offset (Ox0C08) 


| Bit |Attr| Reset Value 


PKT_SPDI_BODY_PB7_4 
y SPDI - Source Product Descriptor InfoFrame - Packet Body - 
31:0 |RW |0x00000000 | Fes {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT SPDI CONTENTS3 
Address: Operational Base + offset (OxOCOC) 


| Bit |Attr| Reset Value 


PKT_SPDI_BODY_PB11_8 
: SPDI - Source Product Descriptor InfoFrame - Packet Body - 
31:0 [RW |0x00000000 |) tes {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller PKT SPDI CONTENTS4 
Address: Operational Base + offset (Ox0C10 


| Bit _|Attr| Reset Value 


PKT_SPDI_BODY_PB15_12 
; SPDI - Source Product Descriptor InfoFrame - Packet Body - 
Bands Rue. Oxoopeoe bytes {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller _PKT_SPDI_CONTENTSS 
Address: Operational Base + offset (Ox0C14) 


| Bit |Attr|/ResetValue| Ci escription 


PKT_SPDI_BODY_PB19_16 
; SPDI - Source Product Descriptor InfoFrame - Packet Body - 
ot:0 RW. | OxCe00000 bytes {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT SPDI CONTENTS6 
Address: Operational Base + offset (0x0C18) 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘(CC‘*éD@Scription 
PKT_SPDI_BODY_PB23_20 
. SPDI - Source Product Descriptor InfoFrame - Packet Body - 
31:0 |RW /0x00000000 |, tes {PB23,PB22,PB21,PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT SPDI CONTENTS7 
Address: Operational Base + offset (OxOC1C 


| Bit_|Attr| Reset Value 


PKT_SPDI_BODY_PB27_ 24 
: SPDI - Source Product Descriptor InfoFrame - Packet Body - 
31:0 |RW /0x00000000 |. tes {PB27,PB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller _PKT_AUDI_ CONTENTSO 
Address: Operational Base + offset (Ox0C20) 


aiadew foo RS 


exon Reserve 
31: 31:24] Rw | oxoo Reserved Field:Yes 


PKT_AUDI_HEADER_HB2 

AUDI - Audio InfoFrame - Packet Header (byte HB2_ - 'Length' 
23:16/RW |Ox0a default value defined by HDMI specification, shall only be 

changed for debug purposes) 

Value After Reset:0xa 

PKT_AUDI_HEADER_HB1 

AUDI - Audio InfoFrame - Packet Header (byte HB1 - ‘Version 
15:8 |RW |0x01 Number' value defined by HDMI specification, shall only be 

changed for debug purposes) 

Value After Reset:0x1 


. ReservedO 


HDMI TX Controller _ PKT_ AUDI CONTENTS1 
Address: Operational Base + offset (Ox0C24) 


| Bit |Attr| Reset Value, 


Po eseription 
PKT_AUDI_BODY_PB3_0 
; AUDI - Audio InfoFrame - Packet Body - bytes 
31:0 |RW |Ox00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT AUDI CONTENTS2 
Address: Operational Base + offset (Ox0C28) 


| Bit _|Attr| Reset Value 


PKT_AUDI_BODY_PB7_4 
x AUDI - Audio InfoFrame - Packet Body - bytes 
31:0 |RW |0x00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT AUDI CONTENTS3 
Address: Operational Base + offset (OxOC2C 


| Bit_|Attr| Reset Value 


PKT_AUDI_BODY_PB11_8 
; AUDI - Audio InfoFrame - Packet Body - bytes 
31:0 |RW |O0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 
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HDMI TX Controller PKT AUDI CONTENTS4 
Address: Operational Base + offset (Ox0C30 


| Bit |Attr|/ResetValue| Ci escription = 


PKT_AUDI_BODY_PB1i5_12 
; AUDI - Audio InfoFrame - Packet Body - bytes 
21:0" RW /0x00090000 {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT AUDI CONTENTSS5 
Address: Operational Base + offset (0x0C34) 


| Bit |Attr| Reset Value 


PKT_AUDI_BODY_PB19_16 
: AUDI - Audio InfoFrame - Packet Body - bytes 
S10. | BW: 1OxOB0H0000 {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT AUDI CONTENTS6 
Address: Operational Base + offset (Ox0C38 


| Bit_|Attr| Reset Value 


PKT_AUDI_BODY_PB23_ 20 
: AUDI - Audio InfoFrame - Packet Body - bytes 
31:0 RW |0x00000000 | -5553 PB22,PB21,PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT AUDI CONTENTS7 
Address: Operational Base + offset (OxOC3C 


| Bit |Attr|/Reset Value| Ci eescription 


PKT_AUDI_BODY_PB27_24 
: AUDI - Audio InfoFrame - Packet Body - bytes 
31:0 |RW /0x00000000 | +5497 pB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller _ PKT_NVI_CONTENTSO 
Address: Operational Base + offset (0x0C40) 


pad [ooo RR 


exe: Ree 
fv00 ___fresered elves 
23:16}RW |0x00 NVI - NTSC VBI InfoFrame - Packet Header (byte HB2) 

Value After Reset:0x0 

15:8 fw foo PKT_NVI_HEADER_HB1 

15:8 |RW /0x00 NVI - NTSC VBI InfoFrame - Packet Header (byte HB1) 
Value After Reset:0x0 
ReservedO 


HDMI TX Controller _PKT_NVI_CONTENTS1 
Address: Operational Base + offset (0x0C44) 


| Bit |Attr|/Reset Value| Ci eescription 


PKT_NVI_BODY_PB3_0 
; NVI - NTSC VBI InfoFrame - Packet Body - bytes 
31:0 |RW |0x00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT NVI CONTENTS2 
Address: Operational Base + offset (0x0C48) 
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| Bit |Attr| Reset Value, 


po escription 
PKT_NVI_BODY_PB7_4 
. NVI - NTSC VBI InfoFrame - Packet Body - bytes 
31:0 |RW |O0x00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT NVI CONTENTS3 
Address: Operational Base + offset (OxOC4C 


| Bit_|Attr| Reset Value 


PKT_NVI_BODY_PB1i1_8 
: NVI - NTSC VBI InfoFrame - Packet Body - bytes 
31:0 |RW |0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller _PKT_NVI_CONTENTS4 
Address: Operational Base + offset (Ox0C50) 


| Bit |Attr| Reset Value, 


Po eseription 
PKT_NVI_BODY_PB1i5_12 
: NVI - NTSC VBI InfoFrame - Packet Body - bytes 
31:0 [RW |0x00000000 {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller _PKT_NVI_CONTENTSS 
Address: Operational Base + offset (0x0C54) 


| Bit |Attr| Reset Value 


PKT_NVI_BODY_PB1i9_16 
; NVI - NTSC VBI InfoFrame - Packet Body - bytes 
Bibs0: RW, (Ex 0000000 {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT NVI CONTENTS6 
Address: Operational Base + offset (Ox0C58) 


| Bit |Attr| Reset Value 


PKT_NVI_BODY_PB23_ 20 
. NVI - NTSC VBI InfoFrame - Packet Body - bytes 
31:0" |RW’|0x00000000' | 6593, pB22 PH? 1 PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT NVI CONTENTS7 
Address: Operational Base + offset (OxOC5C 


| Bit_|Attr| Reset Value 


PKT_NVI_BODY_PB27_ 24 
; NVI - NTSC VBI InfoFrame - Packet Body - bytes 
31:0 /RW |0x00000000 | -5597 pB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller _PKT_DRMI_CONTENTSO 
Address: Operational Base + offset (Ox0C60) 


aiaaew foo RR 


ee eer 
3m: 31:24] Rw | 0x00 Reserved Field:Yes 


PKT_DRMI_HEADER_HB2 

DRMI - Dynamic Range and Mastering InfoFrame - Packet Header 
(byte HB2) 

Value After Reset:0x0 


23:16|}RW |0x00 
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| Bit |Attr| Reset Value, 


Po Cesecription 
PKT_DRMI_HEADER_HB1 

15:8 IRw loxoo DRMI - Dynamic Range and Mastering InfoFrame - Packet Header 
(byte HB1) 
Value After Reset:0x0 


‘ ReservedO 


HDMI TX Controller PKT DRMI_ CONTENTS1 
Address: Operational Base + offset (Ox0C64) 


| Bit |Attr| Reset Value 


PKT_DRMI_BODY_PB3_0 
; DRMI - Dynamic Range and Mastering InfoFrame - Packet Body - 
31:0 JRW |0x00000000 | tes {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT DRMI_ CONTENTS2 
Address: Operational Base + offset (Ox0C68) 


| Bit |Attr| Reset Value 


PKT_DRMI_BODY_PB7_4 
: DRMI - Dynamic Range and Mastering InfoFrame - Packet Body - 
Sa RW | Pxooneoeee bytes {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT DRMI CONTENTS3 
Address: Operational Base + offset (OxOC6C 


| Bit_|Attr| Reset Value 


PKT_DRMI_BODY_PB11_8 
; DRMI - Dynamic Range and Mastering InfoFrame - Packet Body - 
31:0 |RW /0x00000000 | tes £PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller _PKT_DRMI_CONTENTS4 
Address: Operational Base + offset (Ox0C70) 


| Bit |Attr|/ResetValue| Ci eescription 


PKT_DRMI_BODY_PB1i5_12 
y DRMI - Dynamic Range and Mastering InfoFrame - Packet Body - 
BLO! RVG OxBDOe0OO bytes {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT DRMI CONTENTS5 
Address: Operational Base + offset (Ox0C74) 


| Bit |Attr| Reset Value 


PKT_DRMI_BODY_PB19_16 
; DRMI - Dynamic Range and Mastering InfoFrame - Packet Body - 
ED Rye | papooeoee bytes {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT DRMI CONTENTS6 
Address: Operational Base + offset (Ox0C78) 


| Bit |Attr| Reset Value 


PKT_DRMI_BODY_PB23_20 
; DRMI - Dynamic Range and Mastering InfoFrame - Packet Body - 
31:0 [RW /0x00000000 |. tes {PB23,PB22,PB21,PB20} 
Value After Reset:0x0 
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HDMI TX Controller PKT DRMI CONTENTS7 
Address: Operational Base + offset (OxOC7C 


| Bit |Attr/ResetValue| Ci escription 


PKT_DRMI_BODY_PB27_24 
; DRMI - Dynamic Range and Mastering InfoFrame - Packet Body - 
31:0 JRW |0x00000000 | tes {PB27,PB26,PB25,PB24} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI1 CONTENTSO 
Address: Operational Base + offset (Ox0C80) 


Pert Reset Value 


oxo. | eevee? 
froo _essrueoritses 
23:16}RW |0x00 GHDMI1 - Generic HDMI 1 - Packet Header (byte HB2) 

Value After Reset:0x0 
PKT_GHDMI1i_HEADER_HB1 

15:8 |RW |0x00 GHDMI1 - Generic HDMI 1 - Packet Header (byte HB1) 
Value After Reset:0x0 
PKT_GHDMI1_ HEADER_HBO 

7:0 |RW {0x00 GHDMI1 - Generic HDMI 1 - Packet Header (byte HBO) 
Value After Reset:0x0 


HDMI TX Controller _ PKT_GHDMI1_ CONTENTS1 
Address: Operational Base + offset (Ox0C84) 


| Bit |Attr| Reset Value, 


Po eseription 
PKT_GHDMI1i_BODY_PB3_0 
; GHDMI1 - Generic HDMI 1 - Packet Body - bytes 
31:0 |RW |0x00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI1 CONTENTS2 
Address: Operational Base + offset (Ox0C88) 


| Bit |Attr| Reset Value 


PKT_GHDMI1_BODY_PB7_4 
. GHDMI1 - Generic HDMI 1 - Packet Body - bytes 
31:0 |RW |0x00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI1 CONTENTS3 
Address: Operational Base + offset (OxOC8C) 


| Bit |Attr| Reset Value 


PKT_GHDMI1_BODY_PB11_8 
‘ GHDMI1 - Generic HDMI 1 - Packet Body - bytes 
31:0 |RW |0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI1 CONTENTS4 
Address: Operational Base + offset (Ox0C90 


| Bit_|Attr| Reset Value 


PKT_GHDMI1_BODY_PB1i5_12 
, GHDMI1 - Generic HDMI 1 - Packet Body - bytes 
Stet: RW Oxooee0000 {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI1_ CONTENTS5 
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Address: Operational Base + offset (Ox0C94 


| Bit_|Attr| Reset Value 


PKT_GHDMI1i_BODY_PB19_16 
‘ GHDMI1 - Generic HDMI 1 - Packet Body - bytes 
32-0 /RW? |Ox00000000 {PB19,PB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI1 CONTENTS6 
Address: Operational Base + offset (Ox0C98) 


| Bit _|Attr| Reset Value 


PKT_GHDMI1i_BODY_PB23_ 20 
: GHDMI1 - Generic HDMI 1 - Packet Body - bytes 
31:0 RW |0x00000000 | ¢5553 pB22,PB21,PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI1 CONTENTS7 
Address: Operational Base + offset (OxOC9C 


| Bit_|Attr| Reset Value 


PKT_GHDMI1_BODY_PB27_ 24 
: GHDMI1 - Generic HDMI 1 - Packet Body - bytes 
31:0" |RW  |0x00000000 | 5527, PB26,PB25,PB24+ 
Value After Reset:0x0 


HDMI TX Controller _PKT_GHDMI2 CONTENTSO 
Address: Operational Base + offset (OxOCAO) 


aiadew [ooo Se 


loxoo (Reserved 
roo esereoritses 
23:16}RW |0x00 GHDMI2 - Generic HDMI 2 - Packet Header (byte HB2) 

Value After Reset:0x0 
PKT_GHDMI2_HEADER_HB1 

15:8 |RW /0x00 GHDMI2 - Generic HDMI 2 - Packet Header (byte HB1) 
Value After Reset:0x0 
PKT_GHDMI2_HEADER_HBO 

7:0 |RW {0x00 GHDMI2 - Generic HDMI 2 - Packet Header (byte HBO) 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI2 CONTENTS1 
Address: Operational Base + offset (OxOCA4 


| Bit _|Attr| Reset Value 


PKT_GHDMI2_BODY_PB3_0 
; GHDMI2 - Generic HDMI 2 - Packet Body - bytes 
31:0 |RW |O0x00000000 {PB3,PB2,PB1,PB0} 
Value After Reset:0x0 


HDMI TX Controller PKT_GHDMI2 CONTENTS2 
Address: Operational Base + offset (OxOCA8) 


| Bit |Attr|/ResetValue| Ci eescription 


PKT_GHDMI2_BODY_PB7_4 
: GHDMI2 - Generic HDMI 2 - Packet Body - bytes 
31:0 |RW |0x00000000 {PB7,PB6,PB5,PB4} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI2 CONTENTS3 
Address: Operational Base + offset (OxOCAC) 
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| Bit |Attr| Reset Value, 


Po Céi scription 
PKT_GHDMI2_BODY_PB11_8 
. GHDMI2 - Generic HDMI 2 - Packet Body - bytes 
31:0 |RW |0x00000000 {PB11,PB10,PB9,PB8} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI2 CONTENTS4 
Address: Operational Base + offset (OxOCBO 


| Bit_|Attr| Reset Value 


PKT_GHDMI2_BODY_PB15_12 
‘ GHDMI2 - Generic HDMI 2 - Packet Body - bytes 
SEO RW | Pxoougodee {PB15,PB14,PB13,PB12} 
Value After Reset:0x0 


HDMI TX Controller _PKT_GHDMI2 CONTENTSS 
Address: Operational Base + offset (OxOCB4) 


| Bit |Attr| Reset Value, 


Po escription 
PKT_GHDMI2_ BODY_PBi9_16 
: GHDMI2 - Generic HDMI 2 - Packet Body - bytes 
31:0 |RW /0x00000000 | +5519 pB18,PB17,PB16} 
Value After Reset:0x0 


HDMI TX Controller PKT_GHDMI2 CONTENTS6 
Address: Operational Base + offset (OxOCB8) 


| Bit |Attr| Reset Value 


PKT_GHDMI2_ BODY_PB23_20 
; GHDMI2 - Generic HDMI 2 - Packet Body - bytes 
31:0 |RW /0x00000000 | +5453 pB22,PB21,PB20} 
Value After Reset:0x0 


HDMI TX Controller PKT GHDMI2 CONTENTS7 
Address: Operational Base + offset (OxOCBC) 


| Bit |Attr| Reset Value 


PKT_GHDMI2_BODY_PB27_ 24 
: GHDMI2 - Generic HDMI 2 - Packet Body - bytes 
31:0: /RW*|0x00000000 "| -6697.PB26 PB25.PB24% 
Value After Reset:0x0 


HDMI TX Controller PKT EMP CONFIGO 
Address: Operational Base + offset (OxOCEO 


caine Reset Value 


joxo000000 _|Reserved® 
31:4 |awe (00000000 Reserved Field: Yes 


EMP_TX_ORDER 

Extended Metadata Packets transmission order (from left to 
right): 

Note 1: Others values not listed are reserved 
Values: 

0x0 (VCX): VTEM, CVTEM, EMP_EXTMEM 
Oxi (VXC): VTEM, EMP_EXTMEM, CVTEM 
Ox2 (CXV): CVTEM, EMP_EXTMEM,VTEM 

0x3 (CVX): CVTEM, VTEM, EMP_EXTMEM 
0x4 (XVC): EMP_EXTMEM, VTEM, CVTEM 
Ox5 (XCV): EMP_EXTMEM, CVTEM, VTEM 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC#éeSecription, 
EMP_TX_MTW_VIOLATION_EN 
Extended Metadata Packets transmission control when new MTW 
begins: 
Values: 

RW {0x0 0x0 (EMP_NSTOP_TX): continue to transmit EMPs until the end of 
the Data Sets loaded by SW for transmission 
0x1 (EMP_STOP_TX): stop transmission when the new MTW 
begins 
Value After Reset:0x0 


HDMI TX Controller PKT EMP VTEM CONTENTSO 
Address: Operational Base + offset (OxODOO 


rev Reset Value 


exoo. Reseed? 
oi: 31:24] Rw | x00 Reserved Field:Yes 


PKT_EMP_VTEM_HEADER_HB2 
VTEM - Video Timing Extended Metadata - Packet Header (byte 
HB2) 

Sore ROK Note 1: Any change of VTEM payload requires rewriting all 
registers (pkt_emp_vtem_contents0O..7) 
Value After Reset:0x0 
PKT_EMP_VTEM_HEADER_HB1 
VTEM - Video Timing Extended Metadata - Packet Header (byte 

: HB1) 

Posen RW 0x08 Note 1: Any change of VTEM payload requires rewriting all 
registers (pkt_emp_vtem_contents0O..7) 
Value After Reset:0x0 


: ReservedO 


HDMI TX Controller PKT EMP VTEM CONTENTS1 
Address: Operational Base + offset (OxOD04 


Perera Reset Value 


loxoo00 —_—feserved® 
31: 31:16 Rw | ox0000 Reserved Field: Yes 


PKT_EMP_VTEM_BODY_PB1_0 

VTEM - Video Timing Extended Metadata - Packet Body - bytes 
{PB1,PB0O} 

Note 1: Any change of VTEM payload requires rewriting all 
registers (pkt_emp_vtem_contentsO..7) 

Value After Reset:0x0 


15:0 |RW |0x0000 


HDMI TX Controller PKT EMP VTEM CONTENTS2 
Address: Operational Base + offset (OxOD08) 


| Bit |Attr| Reset Value, 


Po Cieescription 
PKT_EMP_VTEM_BODY_PB7_5 
VTEM - Video Timing Extended Metadata - Packet Body - bytes 
: {PB7,PB6,PB5} 
poe Bs.) RN OxU00000 Note 1: Any change of VTEM payload requires rewriting all 
registers (pkt_emp_vtem_contents0..7) 
Value After Reset:0x0 


: ReservedO 


HDMI TX Controller PKT EMP VTEM CONTENTS3 
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Address: Operational Base + offset (OxODOC 


| Bit_|Attr| Reset Value 


PKT_EMP_VTEM_BODY_PB11_8 
VTEM - Video Timing Extended Metadata - Packet Body - bytes 
. {PB11,PB10,PB9,PB8} 
See | eoeneNe Note 1: Any change of VTEM payload requires rewriting all 
registers (pkt_emp_vtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKT_EMP_VTEM CONTENTS4 
Address: Operational Base + offset (0x0D10) 


| Bit |Attr| Reset Value, 


Po eseription 
PKT_EMP_VTEM_BODY_PB1i5_12 
VTEM - Video Timing Extended Metadata - Packet Body - bytes 
; {PB15,PB14,PB13,PB12} 
e220: RN: (ODO O0000 Note 1: Any change of VTEM payload requires rewriting all 
registers (pkt_emp_vtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKT_EMP_VTEM_ CONTENTSS5 
Address: Operational Base + offset (0x0D14) 


| Bit |Attr| Reset Value, 


Po Cieescription 
PKT_EMP_VTEM_BODY_PB19_16 
VTEM - Video Timing Extended Metadata - Packet Body - bytes 
: {PB19,PB18,PB17,PB16} 
32-0: (RE }OxOQ000000 Note 1: Any change of VTEM payload requires rewriting all 
registers (pkt_emp_vtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKT_EMP_VTEM CONTENTS6 
Address: Operational Base + offset (0x0D18) 


| Bit |Attr|/ResetValue| Ci eescription 


PKT_EMP_VTEM_BODY_PB23_ 20 
VTEM - Video Timing Extended Metadata - Packet Body - bytes 
: {PB23,PB22,PB21,PB20} 
S120.) RW: OxOB000000 Note 1: Any change of VTEM payload requires rewriting all 
registers (pkt_emp_vtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKT_EMP_ VTEM CONTENTS7 
Address: Operational Base + offset (OxOD1C) 


| Bit |Attr| Reset Value, 


Po eseription 
PKT_EMP_VTEM_BODY_PB27_ 24 
VTEM - Video Timing Extended Metadata - Packet Body - bytes 
: {PB27,PB26,PB25,PB24} 
Sine: (RW Oxo0000 E00 Note 1: Any change of VTEM payload requires rewriting all 
registers (pkt_emp_vtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKTO EMP CVTEM CONTENTSO 
Address: Operational Base + offset (OxOD20 


| Bit_|Attr| Reset Value 


: Reserved1 
Bhs Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


Po Cieescription 
PKTO_EMP_CVTEM_HEADER_HB2 
CVTEM - Compressed Video Timing Extended Metadata - Packet 0 
: Header (byte HB2) 
22: FO) RW" |Ox08 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


PKTO_EMP_CVTEM_HEADER_HB1 
CVTEM - Compressed Video Timing Extended Metadata - Packet 0 
‘ Header (byte HB1) 
BSeSs WS 10x08 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 
; ReservedO 


HDMI TX Controller PKTO EMP CVTEM CONTENTS1 
Address: Operational Base + offset (OxO0D24 


Feri Reset Value 


loxoo00 —_—_—feserved0 
31: 31:16 Rw | 0x0000 Reserved Field: Yes 


PKTO_EMP_CVTEM_BODY_PB1_0 

CVTEM - Compressed Video Timing Extended Metadata - Packet 0 
Body - bytes {PB1,PBO} 

Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 

Value After Reset:0x0 


15:0 |RW |0x0000 


HDMI TX Controller _ PKTO_ EMP_CVTEM CONTENTS2 
Address: Operational Base + offset (Ox0D28) 


| Bit _|Attr| Reset Value 


PKTO_EMP_CVTEM_BODY_PB7_5 
CVTEM - Compressed Video Timing Extended Metadata - Packet 0 
: Body - bytes {PB7,PB6,PB5} 
SEB BW: |Ox0G0000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 
; ReservedO 


HDMI TX Controller PKTO EMP CVTEM CONTENTS3 
Address: Operational Base + offset (OxOD2C 


| Bit_|Attr| Reset Value 


PKTO_EMP_CVTEM_BODY_PBi1_8 
CVTEM - Compressed Video Timing Extended Metadata - Packet 0 
. Body - bytes {PB11,PB10,PB9,PB8} 
SiO RW OxoopeoeDe Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKTO EMP CVTEM CONTENTS4 
Address: Operational Base + offset (0x0D30) 
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| Bit |Attr| Reset Value, 


Po C—“‘“‘SCSCCDeeScription 
PKTO_EMP_CVTEM_BODY_PB15_12 
CVTEM - Compressed Video Timing Extended Metadata - Packet 0 
: Body - bytes {PB15,PB14,PB13,PB12} 
SEO RW OXO0000800 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKTO EMP CVTEM CONTENTSS 
Address: Operational Base + offset (0x0D34) 


| Bit |Attr| Reset Value 


PKTO_EMP_CVTEM_BODY_PB19_16 
CVTEM - Compressed Video Timing Extended Metadata - Packet 0 
: Body - bytes {PB19,PB18,PB17,PB16} 
oe 0) | RY) | Oxcuenne Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKTO EMP CVTEM CONTENTSG6 
Address: Operational Base + offset (0x0D38) 


| Bit |Attr| Reset Value 


PKTO_EMP_CVTEM_BODY_PB23_20 
CVTEM - Compressed Video Timing Extended Metadata - Packet 0 
: Body - bytes {PB23,PB22,PB21,PB20} 
ett: RYE Oxpooenene Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKTO EMP _CVTEM CONTENTS7 
Address: Operational Base + offset (OxOD3C) 


| Bit _|Attr| Reset Value 


PKTO_EMP_CVTEM_BODY_PB27_24 
CVTEM - Compressed Video Timing Extended Metadata - Packet 0 
: Body - bytes {PB27,PB26,PB25,PB24} 
SEO. RW: | OxDObO0r00 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller _ PKT1_EMP_CVTEM_ CONTENTSO 
Address: Operational Base + offset (Ox0D40) 


padi [ooo RR 


oxo: Ree 
cul 31:24] Rw | oxoo Reserved Field:Yes 


PKT1_EMP_CVTEM_HEADER_HB2 
CVTEM - Compressed Video Timing Extended Metadata - Packet 1 
Header (byte HB2) 

a Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 
PKT1_EMP_CVTEM_HEADER_HB1 
CVTEM - Compressed Video Timing Extended Metadata - Packet 1 

: Header (byte HB1) 

Boe RW EXO0 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 
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| Bit |Attr|ResetValue| Cé@eescription 


‘ ReservedO 


HDMI TX Controller PKT1 EMP CVTEM CONTENTS1 
Address: Operational Base + offset (0x0D44) 


| Bit |Attr|/ResetValue| Ci escription 


PKT1_EMP_CVTEM_BODY_PB3_0 
CVTEM - Compressed Video Timing Extended Metadata - Packet 1 
; Body - bytes {PB3,PB2,PB1,PBO} 
Sat Re Dxoopeonoe Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller _ PKT1_ EMP_CVTEM_CONTENTS2 
Address: Operational Base + offset (0x0D48) 


| Bit |Attr| Reset Value, 


Po eseription 
PKT1_EMP_CVTEM_BODY_PB7_4 
CVTEM - Compressed Video Timing Extended Metadata - Packet 1 
; Body - bytes {PB7,PB6,PB5,PB4} 
a RW expooeoere Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT1 EMP CVTEM CONTENTS3 
Address: Operational Base + offset (OxOD4C 


| Bit |Attr|/Reset Value| Ci escription 


PKT1_EMP_CVTEM_BODY_PB11_8 
CVTEM - Compressed Video Timing Extended Metadata - Packet 1 
; Body - bytes {PB11,PB10,PB9,PB8} 
Be Os RS | OxOUCe ee Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT1 EMP CVTEM CONTENTS4 
Address: Operational Base + offset (OxOD50 


| Bit _|Attr| Reset Value 


PKT1_EMP_CVTEM_BODY_PB15_12 
CVTEM - Compressed Video Timing Extended Metadata - Packet 1 
: Body - bytes {PB15,PB14,PB13,PB12} 
BE OH RW OxOOOO0R00 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT1 EMP CVTEM CONTENTSS 
Address: Operational Base + offset (OxOD54 


| Bit _|Attr| Reset Value 


PKT1_EMP_CVTEM_BODY_PB19_16 
CVTEM - Compressed Video Timing Extended Metadata - Packet 1 
; Body - bytes {PB19,PB18,PB17,PB16} 
ot: DEW. |OxPoueeoee Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT1 EMP CVTEM CONTENTSG6 
Address: Operational Base + offset (Ox0D58) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC*éiDeSecription 
PKT1_EMP_CVTEM_BODY_PB23_ 20 
CVTEM - Compressed Video Timing Extended Metadata - Packet 1 
: Body - bytes {PB23,PB22,PB21,PB20} 
SEO RW OXO0000800 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT1 EMP CVTEM CONTENTS7 
Address: Operational Base + offset (OxOD5C) 


| Bit |Attr| Reset Value 


PKT1_EMP_CVTEM_BODY_PB27_ 24 
CVTEM - Compressed Video Timing Extended Metadata - Packet 1 
: Body - bytes {PB27,PB26,PB25,PB24} 
oe 0) | RY) | Oxcuenne Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT2 EMP CVTEM CONTENTSO 
Address: Operational Base + offset (OxOD60) 


ian Reset Value 


Geeo. Reser 
31: 31:24] Rw | oxo Reserved Field:Yes 


PKT2_EMP_CVTEM_HEADER_HB2 
CVTEM - Compressed Video Timing Extended Metadata - Packet 2 
Header (byte HB2) 

oo FOR ORO Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 
PKT2_EMP_CVTEM_HEADER_HB1 
CVTEM - Compressed Video Timing Extended Metadata - Packet 2 

; Header (byte HB1) 

Boe RAO Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


‘ ReservedO 


HDMI TX Controller PKT2 EMP _CVTEM CONTENTS1 
Address: Operational Base + offset (Ox0D64) 


| Bit |Attr|/ResetValue| Ci escription 


PKT2_EMP_CVTEM_BODY_PB3_0 
CVTEM - Compressed Video Timing Extended Metadata - Packet 2 
; Body (bytes PB3..0) 
Bare Bw Oxpoeo80° Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT2 EMP CVTEM CONTENTS2 
Address: Operational Base + offset (OxOD68) 
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| Bit |Attr| Reset Value, 


Pp oCC‘éi scription 
PKT2_EMP_CVTEM_BODY_PB7_4 
CVTEM - Compressed Video Timing Extended Metadata - Packet 2 
: Body - bytes {PB7,PB6,PB5,PB4} 
SEO. RW" |OxOB9B0000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT2 EMP CVTEM CONTENTS3 
Address: Operational Base + offset (OxOD6C) 


| Bit |Attr| Reset Value 


PKT2_EMP_CVTEM_BODY_PB11_8 
CVTEM - Compressed Video Timing Extended Metadata - Packet 2 
: Body - bytes {PB11,PB10,PB9,PB8} 
Sar) RW) | Oxcone0000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKT2 EMP CVTEM CONTENTS4 
Address: Operational Base + offset (0x0D70) 


| Bit |Attr| Reset Value 


PKT2_EMP_CVTEM_BODY_PB15_12 
CVTEM - Compressed Video Timing Extended Metadata - Packet 2 
: Body - bytes {PB15,PB14,PB13,PB12} 
3 b20: || RW 0x0 B000000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller _ PKT2 EMP_CVTEM_CONTENTSS 
Address: Operational Base + offset (Ox0D74) 


| Bit |Attr| Reset Value 


PKT2_EMP_CVTEM_BODY_PB19_16 
CVTEM - Compressed Video Timing Extended Metadata - Packet 2 
: Body - bytes {PB19,PB18,PB17,PB16} 
SEO. RW: | OxDObO0r00 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKT2_ EMP_CVTEM_CONTENTS6 
Address: Operational Base + offset (Ox0D78) 


| Bit |Attr|/ResetValue| Ci escription = 


PKT2_EMP_CVTEM_BODY_PB23_20 
CVTEM - Compressed Video Timing Extended Metadata - Packet 2 
; Body - bytes {PB23,PB22,PB21,PB20} 
Bare Bw Oxpoeo80° Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT2 EMP_CVTEM_ CONTENTS7 
Address: Operational Base + offset (OxOD7C) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CCC‘*éeScription 
PKT2_EMP_CVTEM_BODY_PB27_ 24 
CVTEM - Compressed Video Timing Extended Metadata - Packet 2 
: Body - bytes {PB27,PB26,PB25,PB24} 
SEO RW OXO0000800 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT3 EMP CVTEM CONTENTSO 
Address: Operational Base + offset (OxOD80) 


aia Reset Value 


joxoo ———fReservedt 
31: 31:24] Rw | x00 Reserved Field:Yes 


PKT3_EMP_CVTEM_HEADER_HB2 
CVTEM - Compressed Video Timing Extended Metadata - Packet 3 
Header (byte HB2) 

eon Oo RW: |(DRO0 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 
PKT3_EMP_CVTEM_HEADER_HB1 
CVTEM - Compressed Video Timing Extended Metadata - Packet 3 

: Header (byte HB1) 

Ree RN EXO Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


. ReservedO 


HDMI TX Controller PKT3 EMP _CVTEM CONTENTS1 
Address: Operational Base + offset (0x0D84) 


| Bit _|Attr| Reset Value 


PKT3_EMP_CVTEM_BODY_PB3_0 
CVTEM - Compressed Video Timing Extended Metadata - Packet 3 
: Body (bytes PB3..0) 
SEO. RW: | OxDObO0r00 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT3 EMP _CVTEM CONTENTS2 
Address: Operational Base + offset (Ox0D88) 


| Bit |Attr|/ResetValue| Ci escription 


PKT3_EMP_CVTEM_BODY_PB7_4 
CVTEM - Compressed Video Timing Extended Metadata - Packet 3 
: Body - bytes {PB7,PB6,PB5,PB4} 
Bie 0> | RW OxOEOR0000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT3 EMP _CVTEM CONTENTS3 
Address: Operational Base + offset (OxOD8C) 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘C*éieScription 
PKT3_EMP_CVTEM_BODY_PB11_8 
CVTEM - Compressed Video Timing Extended Metadata - Packet 3 
F Body - bytes {PB11,PB10,PB9,PB8} 
SEO RW OXO0000800 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT3 EMP CVTEM CONTENTS4 
Address: Operational Base + offset (OxO0D90) 


| Bit |Attr| Reset Value 


PKT3_EMP_CVTEM_BODY_PB15_12 
CVTEM - Compressed Video Timing Extended Metadata - Packet 3 
: Body - bytes {PB15,PB14,PB13,PB12} 
Sar) RW) | Oxcone0000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT3 EMP CVTEM CONTENTSS 
Address: Operational Base + offset (Ox0D94) 


| Bit |Attr| Reset Value 


PKT3_EMP_CVTEM_BODY_PB19_16 
CVTEM - Compressed Video Timing Extended Metadata - Packet 3 
; Body - bytes {PB19,PB18,PB17,PB16} 
ett: RYE Oxpooenene Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT3 EMP _CVTEM CONTENTS6 
Address: Operational Base + offset (OxO0D98) 


| Bit |Attr| Reset Value 


PKT3_EMP_CVTEM_BODY_PB23_20 
CVTEM - Compressed Video Timing Extended Metadata - Packet 3 
: Body - bytes {PB23,PB22,PB21,PB20} 
SEO. RW: | OxDObO0r00 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT3_ EMP _CVTEM CONTENTS7 
Address: Operational Base + offset (OxOD9C) 


| Bit |Attr|/ResetValue| Ci eesscription 


PKT3_EMP_CVTEM_BODY_PB27_ 24 
CVTEM - Compressed Video Timing Extended Metadata - Packet 3 
: Body - bytes {PB27,PB26,PB25,PB24} 
Bie 0> | RW OxOEOR0000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller _ PKT4_EMP_CVTEM_ CONTENTSO 
Address: Operational Base + offset (OxODAO) 


| Bit |Attr|/ResetValue| Ci eescription 


; Reserved1 
ae Reserved Field:Yes 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
PKT4_EMP_CVTEM_HEADER_HB2 
CVTEM - Compressed Video Timing Extended Metadata - Packet 4 
: Header (byte HB2) 
23 FO/ RW" |Ox08 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


PKT4_EMP_CVTEM_HEADER_HB1 
CVTEM - Compressed Video Timing Extended Metadata - Packet 4 
: Header (byte HB1) 
BOS EM O08 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 
; ReservedO 


HDMI TX Controller PKT4 EMP CVTEM CONTENTS1 
Address: Operational Base + offset (OxODA4 


| Bit_|Attr| Reset Value 


PKT4_EMP_CVTEM_BODY_PB3_0 
CVTEM - Compressed Video Timing Extended Metadata - Packet 4 
; Body (bytes PB3..0) 
St EB: OxOUUeeege Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKT4 EMP CVTEM CONTENTS2 
Address: Operational Base + offset (OxODA8 


| Bit_|Attr| Reset Value 


PKT4_EMP_CVTEM_BODY_PB7_4 
CVTEM - Compressed Video Timing Extended Metadata - Packet 4 
: Body - bytes {PB7,PB6,PB5,PB4} 
Sa Ee (BM Oxo000 200 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT4 EMP CVTEM CONTENTS3 
Address: Operational Base + offset (OxODAC 


| Bit_|Attr| Reset Value 


PKT4_EMP_CVTEM_BODY_PB1i1_8 
CVTEM - Compressed Video Timing Extended Metadata - Packet 4 
‘ Body - bytes {PB11,PB10,PB9,PB8} 
Pa Re RM ORODeOHO° Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT4 EMP CVTEM CONTENTS4 
Address: Operational Base + offset (OxODBO) 


| Bit |Attr| Reset Value 


PKT4_EMP_CVTEM_BODY_PB15_12 
CVTEM - Compressed Video Timing Extended Metadata - Packet 4 
; Body - bytes {PB15,PB14,PB13,PB12} 
BLO. BME Oxpooenee0 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 
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HDMI TX Controller PKT4 EMP CVTEM CONTENTSS5 
Address: Operational Base + offset (OxODB4 


| Bit |Attr|/Reset Value| Ci eescription 


PKT4_EMP_CVTEM_BODY_PB19_16 
CVTEM - Compressed Video Timing Extended Metadata - Packet 4 
. Body - bytes {PB19,PB18,PB17,PB16} 
eth RYE Oxoonenen0 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT4_EMP_CVTEM_ CONTENTS6 
Address: Operational Base + offset (OxODB8) 


| Bit |Attr| Reset Value, 


Po ieseription 
PKT4_EMP_CVTEM_BODY_PB23_20 
CVTEM - Compressed Video Timing Extended Metadata - Packet 4 
: Body - bytes {PB23,PB22,PB21,PB20} 
BLO) avis Onn Deeon 00 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller _PKT4_EMP_CVTEM_CONTENTS7 
Address: Operational Base + offset (OxODBC) 


| Bit |Attr|ResetValue| Ci escription 


PKT4_EMP_CVTEM_BODY_PB27_ 24 
CVTEM - Compressed Video Timing Extended Metadata - Packet 4 
; Body - bytes {PB27,PB26,PB25,PB24} 
SEE! [pee Oxeecoeele Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKT5 EMP CVTEM CONTENTSO 
Address: Operational Base + offset (OxODCO 


Percy Reset Value 


joxoo «Reserved 
ou: 31:24] Rw | 0x00 Reserved Field:Yes 


PKT5_EMP_CVTEM_HEADER_HB2 
CVTEM - Compressed Video Timing Extended Metadata - Packet 5 
Header (byte HB2) 

Zo: 10/ RW |0x00 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


PKT5_EMP_CVTEM_HEADER_HB1 
CVTEM - Compressed Video Timing Extended Metadata - Packet 5 
’ Header (byte HB1) 
gor WN OEOG Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 
; ReservedO 


HDMI TX Controller PKTS EMP CVTEM CONTENTS1 
Address: Operational Base + offset (OxODC4) 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
PKT5_EMP_CVTEM_BODY_PB3_0 
CVTEM - Compressed Video Timing Extended Metadata - Packet 5 
: Body (bytes PB3..0) 
SEO. RW" |OxOB9B0000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKTS EMP CVTEM CONTENTS2 
Address: Operational Base + offset (OxODC8) 


| Bit |Attr| Reset Value 


PKT5_EMP_CVTEM_BODY_PB7_4 
CVTEM - Compressed Video Timing Extended Metadata - Packet 5 
: Body - bytes {PB7,PB6,PB5,PB4} 
oe 0) | RY) | Oxcuenne Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller PKTS EMP CVTEM CONTENTS3 
Address: Operational Base + offset (OxODCC) 


| Bit |Attr| Reset Value 


PKT5_EMP_CVTEM_BODY_PB11_8 
CVTEM - Compressed Video Timing Extended Metadata - Packet 5 
; Body - bytes {PB11,PB10,PB9,PB8} 
ett: RYE Oxpooenene Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contents0..7) 
Value After Reset:0x0 


HDMI TX Controller _ PKTS EMP_CVTEM_CONTENTS4 
Address: Operational Base + offset (OxODDO) 


| Bit |Attr| Reset Value 


PKT5_EMP_CVTEM_BODY_PB15_12 
CVTEM - Compressed Video Timing Extended Metadata - Packet 5 
: Body - bytes {PB15,PB14,PB13,PB12} 
SEO. |B: |OxOBOO0000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller _PKTS EMP_CVTEM_CONTENTSS 
Address: Operational Base + offset (OxODD4) 


| Bit |Attr|/ResetValue| Ci eescription 


PKT5_EMP_CVTEM_BODY_PB19_16 
CVTEM - Compressed Video Timing Extended Metadata - Packet 5 
: Body - bytes {PB19,PB18,PB17,PB16} 
Bare Bw Oxpoeo80° Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0O..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKTS EMP _CVTEM CONTENTS6 
Address: Operational Base + offset (OxODD8) 
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| Bit |Attr| Reset Value, 


Po ieescription 
PKT5_EMP_CVTEM_BODY_PB23_20 
CVTEM - Compressed Video Timing Extended Metadata - Packet 5 
: Body - bytes {PB23,PB22,PB21,PB20} 
SEO. RW" |OxOB9B0000 Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contents0O..7) 
Value After Reset:0x0 


HDMI TX Controller PKTS5 EMP CVTEM CONTENTS7 
Address: Operational Base + offset (OxODDC) 


| Bit |Attr| Reset Value 


PKT5_EMP_CVTEM_BODY_PB27_ 24 
CVTEM - Compressed Video Timing Extended Metadata - Packet 5 
: Body - bytes {PB27,PB26,PB25,PB24} 
oe 0) | RY) | Oxcuenne Note 1: Any change of CVTEM payload requires rewriting all 
registers (pkt0..5_emp_cvtem_contentsO..7) 
Value After Reset:0x0 


HDMI TX Controller AUDPKT CONTROLO 
Address: Operational Base + offset (Ox0E20) 


Fens Reset Value 


exo | Reservee 
31: 31:21] Rw | oxo00 Reserved Field: Yes 


AUDPKT_SAMPLE_FLAT_OVR_EN 
Audio flat / sample invalid bits override enable 
Values: 

ny Oxe 0x0 (FLAT_OVR_DIS): Flat bits from audio interface 
0x1 (FLAT_OVR_EN): Flat bits override 
Value After Reset:0x0 


‘ Reserved3 


AUDPKT_SAMPLE_PRESENT_OVR_EN 
Audio sample present bits override enable 
Values: 

16 RW |0x0 0x0 (SPL_PRST_OVR_DIS): Sample present bits from audio 
interface 
0x1 (SPL_PRST_OVR_EN): Sample present bits override 
Value After Reset:0x0 


. Reserved2 
rahe Reserved Field: Yes 


AUDPKT_PBIT_FORCE_EN 
Audio parity bit force enable 
Values: 

T° BW OX0 0x0 (PARITY_FORCE_DIS): Parity bit from audio interface 
0x1 (PARITY_FORCE_EN): Parity bit calculated internally 
Value After Reset:0x0 


: Reservedi 
eat aie Reserved Field: Yes 


AUDPKT_LAYOUT_OVR_EN 
Audio Layout bit override enable 
Values: 
RW |0x0 0x0 (LAYOUT_OVR_DIS): ENLayout bit estimated in audio 
interface 
Oxi (LAYOUT_OVR_EN): Layout bit override 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


AUDPKT_LAYOUT_OVR_VALUE 
RW /0x0 Audio Layout bit override value 
Value After Reset:0x0 


: ReservedO 


AUDPKT_DBL_DST_OVR_EN 
Audio DBL bit override enable 
Values: 
a BE Oxe 0x0 (DBL_OVR_DIS): DBL bit from audio interface 
0x1 (DBL_OVR_EN): DBL bit override 
Value After Reset:0x0 


AUDPKT_DBL_DST_OVR_VALUE 
4 RW {0x0 Audio DBL bit override value 
Value After Reset:0x0 


AUDPKT_VBIT_OVR_EN 
Audio Packetizer IEC 60958 Validity bit override enable 
Note: This field should only be set after the Audio Packetizer 
3 Rw lox0 oe bit override registers (audpkt_vbit_ovr*) are configured. 
0x0 (VBIT_OVR_DIS): Validity bit from audio interface 
0x1 (VBIT_OVR_EN): Validity bit override 
Value After Reset:0x0 


AUDPKT_USRDATA_SPREAD_EN_OVR_VALUE 
Audio Packetizer IEC 60958 User Data override spread enable 
when override values are used 
Note: This field should only be set after the Audio Packetizer User 
Data override registers (audpkt_usrdata_ovr*) are configured 

> Rw lox0 and eiapled (audpkt_usrdata_ovr_en=1) 
Values: 
0x0 (USRDATA_OVR_SPREAD_ DIS): User Data spread accross 
the different audio pairs of an audio packet 
0x1 (USRDATA_OVR_SPREAD_EN): Same User Data used for all 
audio pairs of an audio packet 
Value After Reset:0x0 
AUDPKT_USRDATA_OVR_EN 
Audio Packetizer IEC 60958 User Data override enable 
Note: This field should only be set after the Audio Packetizer User 

1 Rw lox0 Piste ls registers (audpkt_usrdata_ovr*) are configured 
0x0 (USRDATA_OVR_DIS): User Data from audio interface 
0x1 (USRDATA_OVR_EN): User Data override 
Value After Reset:0x0 
AUDPKT_CHSTATUS_OVR_EN 
Audio Packetizer IEC 60958 Channel Status override enable 
Note: This field should only be set after the Audio Packetizer 
Channel Status override registers (audpkt_chstatus_ovr*) are 

RW |0x0 configured. 

Values: 
0x0 (CHSTATUS_OVR_DIS): Channel status from audio interface 
0x1 (CHSTATUS_OVR_EN): Channel status override 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_CONTROL1 
Address: Operational Base + offset (Ox0E24) 
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| Bit |Attr| Reset Value, 


Po Cescription 
AUDPKT_SAMPLE_FLAT_OVR_VALUE 
Audio flat / sample invalid bits override values 

31:16/RW |0x0000 Note 1: This register field only takes values greater than 15 when 
Audio 3D features are present in the configuration 
(HDMI_QP_TX_AUD_3D == 1) 
Value After Reset:0x0 


AUDPKT_SAMPLE_PRESENT_OVR_VALUE 
Audio sample present bits override values 
; Note 1: This register field only takes values greater than 15 when 
AO RAE ORONO Audio 3D features are present in the configuration 
(HDMI_QP_TX_AUD_3D == 1) 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_ACR_ CONTROLO 
Address: Operational Base + offset (Ox0E40) 


Pet Reset Value 


exo Reve 
31: 31:26| Rw | oxo Reserved Field: Yes 


AUDPKT_ACR_PLL4X_OVR_VALUE 
Audio Clock Regeneration (ACR) PLL 4x multiplication override 
value 
RW {0x0 Values: 

0x0 (PLL1X_OVR_VAL): PLL 1x 
Ox1 (PLL4X_OVR_VAL): PLL 4x 
Value After Reset:0x0 
AUDPKT_ACR_PLL4X_OVR_EN 
Audio Clock Regeneration (ACR) PLL 4x multiplication override 
enable 

24 RW {0x0 Values: 
0x0 (PLL4X_OVR_DIS): PLL 4x override disabled 
Oxi (PLL4X_OVR_EN): PLL 4x override enabled 
Value After Reset:0x0 


. ReservedO 
eire Reserved Field: Yes 


AUDPKT_ACR_N_VALUE 
Audio Clock Regeneration (ACR) packet N value 
19:0 |RW |0x00000 Note 1: This value is used in the calculation of ACR CTS value and 
in the composition of the ACR packet. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT ACR CONTROL1 
Address: Operational Base + offset (Ox0E44 


| Bit_|Attr| Reset Value 


AUDPKT_ACR_CTS_OFFSET_VALUE 

Audio Clock Regeneration (ACR) CTS offset value. This register 

field can be configured with a positive or negative value that is 
31:24|}RW |0x00 added to the CTS received in the ACR packet. 

Note 1: The register must be configured with a value represented 

in 2's complement 

Value After Reset:0x0 


AUDPKT_ACR_CTS_OVR_VALUE 
23:4 |RW |0x00000 Audio Clock Regeneration (ACR) CTS override value 
Value After Reset:0x0 


: ReservedO 
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| Bit |Attr| Reset Value, 


Po escription 
AUDPKT_ACR_CTS_OVR_EN 
Audio Clock Regeneration (ACR) CTS override enable 
Values: 
f° RW Oxe 0x0 (CTS_OVR_DIS): CTS override disabled 
Oxi (CTS_OVR_EN): CTS overrride enabled 
Value After Reset:0x0 


AUDPKT_ACR_CTS_ZERO_NOCHG 
Audio Clock Regeneration (ACR) CTS send mode 
Values: 
Rw loxo 0x0 (CTS_CALC): Sending ACR CTS calculated value, even if no 
change in relation to the previous CTS sent 
Ox1 (CTS_ZERO): Sending ACR CTS values of zero to indicate no 
new value of CTS 
Value After Reset:0x0 


HDMI TX Controller AUDPKT ACR STATUSO 
Address: Operational Base + offset (OxOE4C 


| Bit |Attr|/ResetValue| Ci eescription = 


: ReservedO 
nee Ox000 Reserved Field:Yes 
0x00000 


AUDPKT_ACR_CTS_VALUE 

Audio Clock Regeneration (ACR) packet CTS calculated value 
19:0 Note: This value is calculated from the ACR N value and used in 

the composition of the ACR packet. 

Value After Reset:0x0 


HDMI TX Controller AUDPKT CHSTATUS OVRO 
Address: Operational Base + offset (OxOE60) 


| Bit |Attr| Reset Value 


: ReservedO 
31:16|RW |oxo000 Reserved Field: Yes 
0x0000 


AUDPKT_CHSTATUS_COMMON_BYTES1_0_OVR_VALUE 
Common Audio Channel Status payload bytes 0 (LSB byte) to 1 


£50. RY Only used when audpkt_chstatus_ovr_en=1 
Value After Reset:0x0 


HDMI TX Controller AUDPKT CHSTATUS OVR1 
Address: Operational Base + offset (Ox0E64) 


| Bit |Attr| Reset Value 


AUDPKT_CHSTATUS_COMMON_BYTES6_3_OVR_VALUE 

Common Audio Channel Status payload bytes 3 (LSB byte) to 6 
31:0 |RW |Ox00000000 |(MSB byte) 

Only used when audpkt_chstatus_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT CHSTATUS OVR2 
Address: Operational Base + offset (Ox0E68) 


| Bit |Attr| Reset Value 


AUDPKT_CHSTATUS_COMMON_BYTES10_7_OVR_VALUE 

Common Audio Channel Status payload bytes 7 (LSB byte) to 10 
31:0 |RW |Ox00000000 |(MSB byte) 

Only used when audpkt_chstatus_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT CHSTATUS OVR3 
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Address: Operational Base + offset (OxOE6C 


| Bit_|Attr| Reset Value 


AUDPKT_CHSTATUS_COMMON_BYTES14_11_OVR_VALUE 

Common Audio Channel Status payload bytes 11 (LSB byte) to 14 
31:0 |RW |Ox00000000 |(MSB byte) 

Only used when audpkt_chstatus_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT CHSTATUS OVR4 
Address: Operational Base + offset (Ox0E70) 


| Bit |Attr| Reset Value 


AUDPKT_CHSTATUS_COMMON_BYTES18_15_OVR_VALUE 

Common Audio Channel Status payload bytes 15 (LSB byte) to 18 
31:0 |RW |Ox00000000 |(MSB byte) 

Only used when audpkt_chstatus_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT CHSTATUS OVRS5 
Address: Operational Base + offset (Ox0E74) 


| Bit |Attr| Reset Value 


AUDPKT_CHSTATUS_COMMON_BYTES22_19_OVR_VALUE 

Common Audio Channel Status payload bytes 19 (LSB byte) to 22 
31:0 |RW |Ox00000000 |(MSB byte) 

Only used when audpkt_chstatus_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT CHSTATUS OVR6 
Address: Operational Base + offset (Ox0E78) 


| Bit |Attr/ResetValue|——“(té‘“;Céi scription — sd 
ReservedO 
pROgnoRe Reserved Field: Yes 
0x00 


AUDPKT_CHSTATUS_COMMON_BYTE23_OVR_VALUE 
7-0 |RW Common Audio Channel Status payload byte 23 (LSB byte) 
i Only used when audpkt_chstatus_ovr_en=1 
Value After Reset:0x0 


HDMI TX Controller AUDPKT CHSTATUS OVR7 
Address: Operational Base + offset (OxOE7C) 


| Bit |Attr| Reset Value 


AUDPKT_CHSTATUS_CHANNELS4_1_ BYTE2_OVR_VALUE 

Channels 1 (LSB byte) to 4 (MSB byte) - Audio Channel Status 
31:0 }|RW |OxO0000000 |block payload byte 2 {Source Number, Channel Number} 

Only used when audpkt_chstatus_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT CHSTATUS OVR8 
Address: Operational Base + offset (OxOE80) 


| Bit _|Attr| Reset Value 


AUDPKT_CHSTATUS_CHANNELS8_5_ BYTE2_OVR_VALUE 

Channels 5 (LSB byte) to 8 (MSB byte) - Audio Channel Status 
31:0 }|RW |OxO0000000 |block payload byte 2 {Source Number, Channel Number} 

Only used when audpkt_chstatus_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERICO 
Address: Operational Base + offset (OxOEAO) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CSC‘éDe@Secription 
AUDPKT_USRDATA_MSG_GENERIC_IU_4 1 OVR_VALUE 
User Data Generic message payload IUs 4 to 1 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 1, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 4. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERICi 
Address: Operational Base + offset (OxOEA4) 


| Bit |Attr| Reset Value, 


Po eseription 
AUDPKT_USRDATA_MSG_GENERIC_IU_8_ 5 OVR_VALUE 
User Data Generic message payload IUs 8 to 5 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 5, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 8. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_ USRDATA OVR_ MSG GENERIC2 
Address: Operational Base + offset (OxOEA8) 


| Bit |Attr|/ResetValue| Ci eescription 


AUDPKT_USRDATA_MSG_GENERIC_IU_12_9 OVR_VALUE 
User Data Generic message payload IUs 12 to 9 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 9, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 12. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC3 
Address: Operational Base + offset (OxOEAC 


| Bit_|Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_16_13_OVR_VALUE 
User Data Generic message payload IUs 16 to 13 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 13, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 16. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC4 
Address: Operational Base + offset (OxOEBO) 


| Bit |Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_20_17_OVR_VALUE 
User Data Generic message payload IUs 20 to 17 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxOO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 17, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 20. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERICS5 
Address: Operational Base + offset (OxOEB4) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC‘*é@Secription 
AUDPKT_USRDATA_MSG_GENERIC_IU_24 21 OVR_VALUE 
User Data Generic message payload IUs 24 to 21 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 21, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 24. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_ USRDATA OVR_ MSG GENERIC6 
Address: Operational Base + offset (OxOEB8) 


| Bit |Attr| Reset Value, 


Po eseription 
AUDPKT_USRDATA_MSG_GENERIC_IU_28 25 OVR_VALUE 
User Data Generic message payload IUs 28 to 25 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 25, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 28. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_ USRDATA OVR_ MSG GENERIC7 
Address: Operational Base + offset (OxOEBC) 


| Bit |Attr|/ResetValue| Ci eescription 


AUDPKT_USRDATA_MSG_GENERIC_IU_32_29 OVR_VALUE 
User Data Generic message payload IUs 32 to 29 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 29, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 32. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC8 
Address: Operational Base + offset (OxOECO 


| Bit_|Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_36_33_OVR_VALUE 
User Data Generic message payload IUs 36 to 33 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 33, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 36. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC9 
Address: Operational Base + offset (OxOEC4) 


| Bit |Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_40_37_OVR_VALUE 
User Data Generic message payload IUs 40 to 37 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 37, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 40. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC10 
Address: Operational Base + offset (OxOEC8) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC#éD@Secription 
AUDPKT_USRDATA_MSG_GENERIC_IU_44 41 OVR_VALUE 
User Data Generic message payload IUs 44 to 41 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxOO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 41, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 44. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC11 
Address: Operational Base + offset (OxOECC) 


| Bit |Attr| Reset Value, 


Po eseription 
AUDPKT_USRDATA_MSG_GENERIC_IU_48 45 OVR_VALUE 
User Data Generic message payload IUs 48 to 45 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 45, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 48. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERICi2 
Address: Operational Base + offset (OxOEDO) 


| Bit |Attr|/ResetValue| Ci eesscription 


AUDPKT_USRDATA_MSG_GENERIC_IU_52_ 49 OVR_VALUE 
User Data Generic message payload IUs 52 to 49 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 49, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 52. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC13 
Address: Operational Base + offset (OxOED4 


| Bit_|Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_56_53_OVR_VALUE 
User Data Generic message payload IUs 56 to 53 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 53, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 56. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC14 
Address: Operational Base + offset (OxOED8) 


| Bit |Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_60_57_OVR_VALUE 
User Data Generic message payload IUs 60 to 57 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 57, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 60. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR MSG GENERICi5 
Address: Operational Base + offset (OxOEDC) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CC‘*é@Scription 
AUDPKT_USRDATA_MSG_GENERIC_IU_64_61_OVR_VALUE 
User Data Generic message payload IUs 64 to 61 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 61, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 64. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERICi6 
Address: Operational Base + offset (OxOEEO) 


| Bit |Attr| Reset Value, 


Po eseription 
AUDPKT_USRDATA_MSG_GENERIC_IU_68_65_OVR_VALUE 
User Data Generic message payload IUs 68 to 65 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 65, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 68. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERICi7 
Address: Operational Base + offset (OxOEE4) 


| Bit |Attr|/ResetValue| Ci eescription 


AUDPKT_USRDATA_MSG_GENERIC_IU_72_69_OVR_VALUE 
User Data Generic message payload IUs 72 to 69 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 69, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 72. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERICi8 
Address: Operational Base + offset (OxOEE8 


| Bit_|Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_76_73_OVR_VALUE 
User Data Generic message payload IUs 76 to 73 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 73, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 76. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC19 
Address: Operational Base + offset (OxOEEC) 


| Bit |Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_80_77_OVR_VALUE 
User Data Generic message payload IUs 80 to 77 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 77, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 80. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERIC20 
Address: Operational Base + offset (OxOEFO) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CCC‘*éeScription 
AUDPKT_USRDATA_MSG_GENERIC_IU_84_ 81 _OVR_VALUE 
User Data Generic message payload IUs 84 to 81 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 81, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 84. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR_ MSG GENERIC21 
Address: Operational Base + offset (OxOEF4) 


| Bit |Attr| Reset Value, 


Po eseription 
AUDPKT_USRDATA_MSG_GENERIC_IU_88 85 OVR_VALUE 
User Data Generic message payload IUs 88 to 85 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 85, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 88. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERIC22 
Address: Operational Base + offset (OxOEF8) 


| Bit |Attr|/Reset Value| SC‘ eescription 


AUDPKT_USRDATA_MSG_GENERIC_IU_92_89_OVR_VALUE 
User Data Generic message payload IUs 92 to 89 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 89, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 92. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC23 
Address: Operational Base + offset (OxOEFC 


| Bit_|Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_96_93_ OVR_VALUE 
User Data Generic message payload IUs 96 to 93 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 93, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 96. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC24 
Address: Operational Base + offset (OxOFOO) 


| Bit |Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_100_97_OVR_VALUE 
User Data Generic message payload IUs 100 to 97 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 97, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 100. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC25 
Address: Operational Base + offset (OxOF04) 
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| Bit |Attr| Reset Value, 


Po C—“‘CNCC‘éD@Secription 

AUDPKT_USRDATA_MSG_GENERIC_IU_104_ 101 _OVR_VALUE 

User Data Generic message payload IUs 104 to 101 

Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
31:0 |RW |0x00000000 [Information Unit 101, and the MSB (bit) of the 32-bit word 

corresponds to "start" bit of Information Unit 104. 

Only used when audpkt_usrdata_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC26 
Address: Operational Base + offset (OxOF08) 


| Bit |Attr| Reset Value, 


Po eseription 

AUDPKT_USRDATA_MSG_GENERIC_IU_108_105_OVR_VALUE 

User Data Generic message payload IUs 108 to 105 

Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
31:0 |RW |Ox00000000 {Information Unit 105, and the MSB (bit) of the 32-bit word 

corresponds to "start" bit of Information Unit 108. 

Only used when audpkt_usrdata_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC27 
Address: Operational Base + offset (OxOFOC) 


| Bit |Attr/ResetValue| Ci eescription 


AUDPKT_USRDATA_MSG_GENERIC_IU_112_109_OVR_VALUE 

User Data Generic message payload IUs 112 to 109 

Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
31:0 |RW |OxO00000000 {Information Unit 109, and the MSB (bit) of the 32-bit word 

corresponds to "start" bit of Information Unit 112. 

Only used when audpkt_usrdata_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC28 
Address: Operational Base + offset (OxOF10 


| Bit |Attr| Reset Value Description 


pCi ecription 

AUDPKT_USRDATA_MSG_GENERIC_IU_116_113_OVR_VALUE 

User Data Generic message payload IUs 116 to 113 

Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
31:0 |RW |0x00000000 [Information Unit 113, and the MSB (bit) of the 32-bit word 

corresponds to "start" bit of Information Unit 116. 

Only used when audpkt_usrdata_ovr_en=1 

Value After Reset:0x0 


HDMI TX Controller AUDPKT USRDATA OVR MSG GENERIC29 
Address: Operational Base + offset (O0x0F14) 


| Bit |Attr| Reset Value 


AUDPKT_USRDATA_MSG_GENERIC_IU_120_117_OVR_VALUE 
User Data Generic message payload IUs 120 to 117 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 117, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 120. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERIC30 
Address: Operational Base + offset (Ox0OF18) 
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| Bit |Attr| Reset Value, 


Po C—“‘CSCDeeScription 
AUDPKT_USRDATA_MSG_GENERIC_IU_124 121 OVR_VALUE 
User Data Generic message payload IUs 124 to 121 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxOO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 121, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 124. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERIC31 
Address: Operational Base + offset (OxOF1C) 


| Bit |Attr| Reset Value, 


Po eseription 
AUDPKT_USRDATA_MSG_GENERIC_IU_128 125 OVR_VALUE 
User Data Generic message payload IUs 128 to 125 
Only used when audpkt_usrdata_ovr_en=1 

31:0 |RW |OxO0000000 |Note: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 125, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 128. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_USRDATA OVR_ MSG GENERIC32 
Address: Operational Base + offset (OxOF20) 


aie aw [owooo000 Se 


joxoooooa Reserved 
31:8 faw | (0x000000 | Reserved Field: Yes 


AUDPKT_USRDATA_MSG_GENERIC_IU_129_ OVR_VALUE 
User Data Generic message payload IUs 129 
Only used when audpkt_usrdata_ovr_en=1 

RW |0x00 Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 129, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 129. 
Value After Reset:0x0 


HDMI TX Controller AUDPKT_VBIT OVRO 
Address: Operational Base + offset (Ox0F24) 


sala) Reset Value 


ReservedO 
31: 31:8 | Rw | 0x000000 Reserved Field:Yes 


AUDPKT_VBIT_CHANNEL8_1_OVR_VALUE 
IEC 60958 Validity override value - Channels 1-8 
Rw |lox00 Only used when audpkt_vbit_ovr_en=1 
Note: The LSB (bit) of the field corresponds to channel 1 and the 
MSB (bit) to channel 8. 
Value After Reset:0x0 


HDMI TX Controller CEC TX CONTROL 
Address: Operational Base + offset (0x1000 


si Reset Value 


}oxo0000000 [Reserved 
31:2 Jaw (000000000 Reserved Field: Yes 


FRAME_SEND_CLR_P 

Prevents further re-transmissions. If the transmission is ongoing, 
it is attempted to completion. 

Value After Reset:0x0 


WoO |0x0 
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| Bit |Attr|ResetValue| Ci ecription 


FRAME_SEND_SET_P 

Set by software to trigger CEC sending a frame as an initiator. 

If cec_cfg.txreq_discad_ifrxbusy==0, the frame is transmitted 
WO |0x0 even after receiving a frame in between. Otherwise, the frame to 

be sent is discarded as soon as a new incoming frame arrives 

(before being able to transmit). 

Value After Reset:0x0 


HDMI TX Controller CEC STATUS 
Address: Operational Base + offset (0x1004) 


ais aw [owoo0000 SRE 


joxooooca Reserved? 
31:9 aw | ‘0x000000 | Reserved Field: Yes 


CECTX_BUSY_ST 

Hardware is busy transmitting a frame. 

When this bit changes, it generates the cectx_busy_irq interrupt. 
Value After Reset:0x0 


‘ Reservedi 


CECRX_BUSY_ST 

Hardware is busy receiving a message frame. If 'send' is asserted 

for a new TX message to be sent, it is delayed until the ongoing 
4 0x0 ; 

RX message is done. 

When this bit changes, it generates the cecrx_busy_irq interrupt. 

Value After Reset:0x0 


: ReservedO 


FRAME_SEND_PENDING_ST 

Frame send pending status: 

Values: 

Ox1 (FRAME_PENDING): A frame is set to be transmitted (waiting 
0x0 for the end of an incoming message or to have access to the 

line). This bit keeps at 1 while the transmission is going on. 

0x0 (NO_FRAME_PENDING): CEC transmission is done (no matter 

successful or failed). 

Value After Reset:0x0 


HDMI TX Controller CEC CONFIG 
Address: Operational Base + offset (0x1008) 


| Bit |Attr| Reset Value 


: Reserved3 
31:14|RW [ox00000 Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


SS FREE_TIME 
Selects the Signal Free Time period that is to be respected before 
attempting to transmit or re-transmit a frame. If 0 is selected 
then the core follows the HDMI specification in CEC 9.1 Signal 
free time. 
Values: 

13:12/RW |ox0 0x0 (AUTO): Follows HDMI specification 
0x1 (THREE_BIT_PERIOD): Waits for 3-bit periods before attempt 
transmission 
Ox2 (FIVE_BIT_PERIOD): Waits for 5-bit periods before attempt 
transmission 
0x3 (SEVEN_BIT_PERIOD): Waits for 7-bit periods before attempt 
transmission 
Value After Reset:0x0 


: Reserved2 
a Reserved Field: Yes 


RX_AUTOMATIC_DRIVE_ACKNOWLEDGE 

RX automatic drive acknowledge. 

Values: 

0x0 (WAIT_FOR_INITIATOR_ACK): Wait for initiator to drive logic 
RW {0x0 'L' at ACK/NACK bit position for follower to reply with ACK/NACK 

bit. 

0x1 (DRIVE_ACK): Automatically drive ACK/NACK bit at 2.65 ms 

of EOM initiator bit. 

Value After Reset:0x0 


CECFILTER 
Filter enable. Active high. 
Values: 
RW |Ox1 Oxi (FILTER_ACTIVE): CEC filter is active and filters spurious 
signals in the CEC line (filter pulses <0.1ms) 
0x0 (NO_FILTER): CEC filter inactive 
Value After Reset:0x1 


: Reservedi 


FRAME_NRETRANS 
Select number of re-transmission the hardware attempts as 
initiator after an arbitration loss (cectx_arblost_irq) or line error 
detection (cectx_lineerror_irq) 
Values: 
Bee We Oat 0x0 (NO_RETRANS): Re-transmission is not attempt 
Oxi (RETRANS_1): Re-transmit one time 
0x2 (RETRANS_2): Re-transmit two times 
0x3 (RETRANS_3): Re-transmit three times 
Value After Reset:0x1 


ReservedO 
BROADCAST_NACK 
Broadcast State. 
Values: 

1 RW {0x0 0x1 (BROADCAST_NACK): Respond with Negative ACK to any 
received broadcast message. Message not stored in RX registers. 
0x0 (RECEIVE_BROADCAST): Receive broadcast messages. 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 
TXREQ_DISCARD_IF_RXBUSY 
Transmit request (cec_ctrl.send = 1) is discarded if a RX transfer 
is ongoing. 
Values: 
Oxi (DISCARD_IF_BUSY): The transmit request is cancelled if 


there is an ongoing RX transfer on the CEC line, raising the RX 
busy interrupt. 

0x0 (WAIT_TO_TRANSMIT): The transmit request is always 
recorded by the TX FIFO for immediate or later transmission, 
depending on the CEC line status. For instance, the transmit is 
performed as soon as possible. 

Value After Reset:0x0 


HDMI TX Controller CEC ADDR 
Address: Operational Base + offset (0x100C) 


Perey Reset Value 


ReservedO 
sak 31:15| Rw | 0x00000 Reserved Field: Yes 


CEC_FOLLOWER_ADDR_14 

Allocated to the CEC device the Logical address 14 (Specific use) 
Values: 

0x1 (LOGICAL_ADDRESS_14): Logical address 14 - Specific use 
0x0 (ADDRESS_NOT_SELECTED): Logical address 14 not 
allocated 

Value After Reset:0x0 

CEC_FOLLOWER_ADDR_13 

Allocated to the CEC device the Logical address 13 (Backup 2) 
Values: 

0x1 (LOGICAL_ADDRESS_13): Logical address 13 - Backup 2 
0x0 (ADDRESS_NOT_SELECTED): Logical address 13 not 
allocated 

Value After Reset:0x0 

CEC_FOLLOWER_ADDR_12 

Allocated to the CEC device the Logical address 12 (Backup 1) 
Values: 

0x1 (LOGICAL_ADDRESS_12): Logical address 12 - Backup 1 
0x0 (ADDRESS_NOT_SELECTED): Logical address 12 not 
allocated 

Value After Reset:0x0 

CEC_FOLLOWER_ADDR_11 

Allocated to the CEC device the Logical address 11 (Playback 
Device 3) 

Values: 

0x1 (LOGICAL_ADDRESS_11): Logical address 11 - Playback 
Device 3 

0x0 (ADDRESS_NOT_SELECTED): Logical address 11 not 
allocated 

Value After Reset:0x0 

CEC_FOLLOWER_ADDR_10 

Allocated to the CEC device the Logical address 10 (Tuner 4) 
Values: 

0x1 (LOGICAL_ADDRESS_10): Logical address 10 - Tuner 4 
0x0 (ADDRESS_NOT_SELECTED): Logical address 10 not 
allocated 

Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2766 


RK3588 TRM-Part2 


ResetValue] Ci eescription 


CEC_FOLLOWER_ADDR_09 

Allocated to the CEC device the Logical address 9 (Recording 
RW {0x0 0x1 (LOGICAL_ADDRESS_09): Logical address 9 - Recording 

Device 3 

0x0 (ADDRESS_NOT_SELECTED): Logical address 9 not 

allocated 

Value After Reset:0x0 


CEC_FOLLOWER_ADDR_08 

Allocated to the CEC device the Logical address 8 (Playback 
Device 2) 

Values: 

0x1 (LOGICAL_ADDRESS_08): Logical address 8 - Playback 
Device 2 

0x0 (ADDRESS_NOT_SELECTED): Logical address 8 not 
allocated 

Value After Reset:0x0 

CEC_FOLLOWER_ADDR_07 

Allocated to the CEC device the Logical address 7 (Tuner 3) 
Values: 

Ox1 (LOGICAL_ADDRESS_07): Logical address 7 - Tuner 3 
0x0 (ADDRESS_NOT_SELECTED): Logical address 7 not 
allocated 

Value After Reset:0x0 

CEC_FOLLOWER_ADDR_06 

Allocated to the CEC device the Logical address 6 (Tuner 2) 
Values: 


0x0 Ox1 (LOGICAL_ADDRESS_ 06): Logical address 6 - Tuner 2 
0x0 (ADDRESS_NOT_SELECTED): Logical address 6 not 
allocated 
Value After Reset:0x0 
CEC_FOLLOWER_ADDR_05 
Allocated to the CEC device the Logical address 5 (Audio System) 
Values: 
0x0 0x1 (LOGICAL_ADDRESS_ 05): Logical address 5 - Audio System 
0x0 (ADDRESS_NOT_SELECTED): Logical address 5 not 
allocated 
Value After Reset:0x0 
CEC_FOLLOWER_ADDR_04 
Allocated to the CEC device the Logical address 4 (Playback 
0x0 


0x1 (LOGICAL_ADDRESS_ 04): Logical address 4 - Playback 
Device 1 

0x0 (ADDRESS_NOT_SELECTED): Logical address 4 not 
allocated 

Value After Reset:0x0 

CEC_FOLLOWER_ADDR_03 

Allocated to the CEC device the Logical address 3 (Tuner 1) 
Values: 

Ox1 (LOGICAL_ADDRESS_03): Logical address 3 - Tuner 1 
0x0 (ADDRESS_NOT_SELECTED): Logical address 3 not 
allocated 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘C*é@WDeeScription 
CEC_FOLLOWER_ADDR_02 
Allocated to the CEC device the Logical address 2 (Recording 
Device 2) 
Values: 

2 RW {0x0 0x1 (LOGICAL_ADDRESS_02): Logical address 2 - Recording 
Device 2 
0x0 (ADDRESS_NOT_SELECTED): Logical address 2 not 
allocated 
Value After Reset:0x0 


CEC_FOLLOWER_ADDR_0O1 
Allocated to the CEC device the Logical address 1 (Recording 
Device 1) 
Values: 

1 RW {0x0 0x1 (LOGICAL_ADDRESS_01): Logical address 1 - Recording 
Device 1 
0x0 (ADDRESS_NOT_SELECTED): Logical address 1 not 
allocated 
Value After Reset:0x0 
CEC_FOLLOWER_ADDR_0O 
Allocated to the CEC device the Logical address 0 (Device TV) 
Values: 

RW |0x0 Ox1 (LOGICAL_ADDRESS_ 00): Logical address 0 - Device TV 
0x0 (ADDRESS_NOT_SELECTED): Logical address O not 
allocated 
Value After Reset:0x0 


HDMI TX Controller CEC TX COUNT 
Address: Operational Base + offset (0x1020 


sive aw owooo0000 SSR 


joxoooodc0 /Reserved 
31:4 aw | (0x0000000 | Reserved Field: Yes 


CEC_TXBUFFER_CNT 

Frame message size in bytes to be transmitted, including Header 
and Data blocks. 

Values: 

0x0 (SEND_1_BYTE): Send 1 byte 

0x1 (SEND_2_BYTES): Send 2 bytes 
Ox2 (SEND_3_BYTES): Send 3 bytes 
0x3 (SEND_4_ BYTES): Send 4 bytes 
0x4 (SEND_5_ BYTES): Send 5 bytes 
0x5 (SEND_6_BYTES): Send 6 bytes 
0x6 (SEND_7_BYTES): Send 7 bytes 
Ox7 (SEND_8_ BYTES): Send 8 bytes 
0x8 (SEND_9_BYTES): Send 9 bytes 
0x9 (SEND_10_BYTES): Send 10 bytes 
Oxa (SEND_11_BYTES): Send 11 bytes 
Oxb (SEND_12_BYTES): Send 12 bytes 
Oxc (SEND_13_BYTES): Send 13 bytes 
Oxd (SEND_14 BYTES): Send 14 bytes 
Oxe (SEND_15_ BYTES): Send 15 bytes 
Oxf (SEND_16_BYTES): Send 16 bytes 
Value After Reset:0x0 


HDMI TX Controller _CEC TX DATA3 0 
Address: Operational Base + offset (0x1024) 
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| Bit |Attr| Reset Value, 


CEC_TXBUFFER_DATA_3 
31:24)RW |0x00 CEC Transmitter Buffer - Byte 3 
Value After Reset:0x0 
CEC_TXBUFFER_DATA_2 
23:16/RW |0x00 CEC Transmitter Buffer - Byte 2 
Value After Reset:0x0 


CEC_TXBUFFER_DATA_1 

15:8 |RW |0x00 CEC Transmitter Buffer - Byte 1 
Value After Reset:0x0 
CEC_TXBUFFER_DATA_0 

7:0 |RW {0x00 CEC Transmitter Buffer - Byte 0 
Value After Reset:0x0 


HDMI TX Controller CEC TX DATA7 4 
Address: Operational Base + offset (0x1028) 


| Bit |Attr| Reset Value, 


CEC_TXBUFFER_DATA_7 

31:24|}RW |0x00 CEC Transmitter Buffer - Byte 7 
Value After Reset:0x0 
CEC_TXBUFFER_DATA_6 

23:16;}RW |0x00 CEC Transmitter Buffer - Byte 6 
Value After Reset:0x0 
CEC_TXBUFFER_DATA_5 

15:8 |RW /|0x00 CEC Transmitter Buffer - Byte 5 
Value After Reset:0x0 
CEC_TXBUFFER_DATA_4 

7:0 |RW {0x00 CEC Transmitter Buffer - Byte 4 
Value After Reset:0x0 


HDMI TX Controller CEC TX DATAi1 8 
Address: Operational Base + offset (0x102C) 


| Bit [Attr/ResetValue| Ci escription 
CEC_TXBUFFER_DATA_11 
31:24)RW |0x00 CEC Transmitter Buffer - Byte 11 
Value After Reset:0x0 


CEC_TXBUFFER_DATA_10 
23:16|}RW |0x00 CEC Transmitter Buffer - Byte 10 

Value After Reset:0x0 
CEC_TXBUFFER_DATA_9 

15:8 |RW /|0x00 CEC Transmitter Buffer - Byte 9 
Value After Reset:0x0 
CEC_TXBUFFER_DATA_8 

7:0 |RW {0x00 CEC Transmitter Buffer - Byte 8 
Value After Reset:0x0 


HDMI TX Controller CEC TX DATAi5 12 
Address: Operational Base + offset (0x1030) 


| Bit |Attr| Reset Value, 


Po Cieescription 
CEC_TXBUFFER_DATA_15 

31:24)RW |0x00 CEC Transmitter Buffer - Byte 15 
Value After Reset:0x0 


CEC_TXBUFFER_DATA_14 
23:16/RW |0x00 CEC Transmitter Buffer - Byte 14 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


| escription 
CEC_TXBUFFER_DATA_13 

15:8 |RW /|0x00 CEC Transmitter Buffer - Byte 13 
Value After Reset:0x0 


CEC_TXBUFFER_DATA_12 
7:0 |RW |0x00 CEC Transmitter Buffer - Byte 12 
Value After Reset:0x0 


HDMI TX Controller CEC RX COUNT STATUS 
Address: Operational Base + offset (0x1040) 


ere Reset Value 


Reservedi 
31: 31:9 | pw | 0x000000 Reserved Field: Yes 


LOCKED_RXBUFFER_ST 

0x1 (MSG_RECEIVED_RXBUFFER_LOCKED): Message is received 
as follower and is available to be read at cec_rx_cnt 
/cec_rx_data_XX. Further received messages are NACKed. 

0x0 (NEW_MSG_WILL_BE_RECEIVED): A new message can be 
received. This bit goes to zero, the software writes 
(cec_lock_ctrl.locked_rxbuffer_clear =1). 

Value After Reset:0x0 


, ReservedO 
CEC_RXBUFFER_CNT 
Received frame message size in bytes, including Header and Data 


0x0 (RECEIVED_1_BYTE): 1 byte received 

0x1 (RECEIVED_2_BYTES): 2 bytes received 
Ox2 (RECEIVED_3_BYTES): 3 bytes received 
0x3 (RECEIVED_4 BYTES): 4 bytes received 
0x4 (RECEIVED_5_BYTES): 5 bytes received 
0x5 (RECEIVED_6_BYTES): 6 bytes received 
0x6 (RECEIVED_7_BYTES): 7 bytes received 
Ox7 (RECEIVED_8_ BYTES): 8 bytes received 
0x8 (RECEIVED_9_BYTES): 9 bytes received 
0x9 (RECEIVED_10_BYTES): 10 bytes received 
Oxa (RECEIVED_11_BYTES): 11 bytes received 
Oxb (RECEIVED_12_BYTES): 12 bytes received 
Oxc (RECEIVED_13_BYTES): 13 bytes received 
Oxd (RECEIVED_14_BYTES): 14 bytes received 
Oxe (RECEIVED_15_BYTES): 15 bytes received 
Oxf (RECEIVED_16_BYTES): 16 bytes received 
Value After Reset:0x0 


HDMI TX Controller CEC RX DATA3 O 
Address: Operational Base + offset (0x1044 


| Bit_|Attr| Reset Value 


CEC_RXBUFFER_DATA_3 
31:24 0x00 CEC Receiver Buffer - Byte 3 
Value After Reset:0x0 


CEC_RXBUFFER_DATA_2 
23:16 0x00 CEC Receiver Buffer - Byte 2 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


CEC_RXBUFFER_DATA_1 
15:8 0x00 CEC Receiver Buffer - Byte 1 
Value After Reset:0x0 


CEC_RXBUFFER_DATA_0O 
7:0 0x00 CEC Receiver Buffer - Byte 0 
Value After Reset:0x0 


HDMI TX Controller CEC RX DATA7 4 
Address: Operational Base + offset (0x1048) 


| Bit |Attr| Reset Value 


CEC_RXBUFFER_DATA_7 
31:24 0x00 CEC Receiver Buffer - Byte 7 
Value After Reset:0x0 
CEC_RXBUFFER_DATA_6 
23:16 0x00 CEC Receiver Buffer - Byte 6 
Value After Reset:0x0 
CEC_RXBUFFER_DATA_5 
15:8 0x00 CEC Receiver Buffer - Byte 5 
Value After Reset:0x0 
CEC_RXBUFFER_DATA_4 
7:0 0x00 CEC Receiver Buffer - Byte 4 
Value After Reset:0x0 


HDMI TX Controller CEC RX DATA11 8 
Address: Operational Base + offset (0x104C 


| Bit_|Attr| Reset Value 


CEC_RXBUFFER_DATA_11 
31:24 0x00 CEC Receiver Buffer - Byte 11 
Value After Reset:0x0 
CEC_RXBUFFER_DATA_10 
23:16 0x00 CEC Receiver Buffer - Byte 10 
Value After Reset:0x0 
CEC_RXBUFFER_DATA_9 
15:8 0x00 CEC Receiver Buffer - Byte 9 
Value After Reset:0x0 
CEC_RXBUFFER_DATA_8 
7:0 0x00 CEC Receiver Buffer - Byte 8 
Value After Reset:0x0 


HDMI TX Controller CEC RX DATAI5 12 

Address: Operational Base + offset (0x1050) 

| Bit [Attr|ResetValue|  ————C‘i scription = 
CEC_RXBUFFER_DATA_15 

31:24 0x00 CEC Receiver Buffer - Byte 15 
Value After Reset:0x0 


CEC_RXBUFFER_DATA_14 
23:16 0x00 CEC Receiver Buffer - Byte 14 
Value After Reset:0x0 


CEC_RXBUFFER_DATA_13 
15:8 0x00 CEC Receiver Buffer - Byte 13 
Value After Reset:0x0 
CEC_RXBUFFER_DATA_12 
7:0 0x00 CEC Receiver Buffer - Byte 12 
Value After Reset:0x0 
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HDMI TX Controller CEC LOCK CONTROL 
Address: Operational Base + offset (0x1054 


pit rw [owoooo0000 Sm 


Joxooooa000 /Reserved 
Bist few | (0x00000000 | Reserved Field: Yes 


LOCKED_RXBUFFER_CLR_P 

Write 1 to this bit to unlock the RX buffer and allow the controller 
to receive a new incoming message 

Value After Reset:0x0 


WoO |0x0 


HDMI TX Controller CEC RXQUAL BITTIME CONFIG 
Address: Operational Base + offset (0x1060 


aiaafew [wooo SR 


Joxoooo «Reserved 
31: 31:19] Rw | (0x0000 Reserved Field: Yes 


RXQUAL_FOLLBIT_TIMET8_EARLSTART 
RX qualifier bit time for T8, the earliest time of the start of a new 
bit. Any fall edge before this time puts the bit qualifier fsm in 
abort state. 
Values: 
0x0 (T8_1.90ms): 1.90 ms 
Oxi (T8_1.95ms): 1.95 ms 
FOGEOIRNN. | OXS Ox2 (T8_2.00ms): 2.00 ms 
0x3 (T8_2.04ms): 2.04 ms 
0x4 (T8_2.10ms): 2.10 ms 
Ox5 (T8_2.15ms): 2.15 ms 
0x6 (T8_2.20ms): 2.20 ms 
0x7 (T8_2.25ms): 2.25 ms 
Value After Reset:0x3 


Reserved3 


RXQUAL_FOLLBIT_TIMET7_LATERETHIGH 
RX qualifier bit time for T7, the latest return to high time. Any 
edge after this time puts the bit qualifier fsm in abort state. 
Values: 
0x0 (T7_1.55ms): 1.55 ms 
Oxi (T7_1.60ms): 1.60 ms 
14:12|}RW |0x3 Ox2 (T7_1.65ms): 1.65 ms 
0x3 (T7_1.71ms): 1.71 ms 
0x4 (T7_1.75ms): 1.75 ms 
0x5 (T7_1.80ms): 1.80 ms 
0x6 (T7_1.85ms): 1.85 ms 
Ox7 (T7_1.90ms): 1.90 ms 
Value After Reset:0x3 


Reserved2 
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| Bit |Attr| Reset Value, 


Po Céiescription 
RXQUAL_FOLLBIT_TIMET6_EARLRETHIGH 
RX qualifier bit time for T6, the earliest return to high time. Any 
edge before this time puts the bit qualifier fsm in abort state. 
Values: 
0x0 (T6_1.15ms): 1.15 ms 
Oxi (T6_1.20ms): 1.20 ms 
10:8 |RW |Ox3 Ox2 (T6_1.25ms): 1.25 ms 
0x3 (T6_1.29ms): 1.29 ms 
Ox4 (T6_1.35ms): 1.35 ms 
0x5 (T6_1.40ms): 1.40 ms 
0x6 (T6_1.45ms): 1.45 ms 
Ox7 (T6_1.50ms): 1.50 ms 
Value After Reset:0x3 


Reserved1 


RXQUAL_FOLLBIT_TIMET3_LATERETHIGH 
RX qualifier bit time for T3, the latest return to high time. Any 
edge after this time puts the bit qualifier fsm in abort state. 
Values: 
0x0 (T3_0.65ms): 0.65 ms 
Ox1 (T3_0.70ms): 0.70 ms 
6:4 RW |0x3 Ox2 (T3_0.75ms): 0.75 ms 
0x3 (T3_0.81ms): 0.81 ms 
0x4 (T3_0.85ms): 0.85 ms 
0x5 (T3_0.90ms): 0.90 ms 
Ox6 (T3_0.95ms): 0.95 ms 
0x7 (T3_1.00ms): 1.00 ms 
Value After Reset:0x3 


ReservedO 


RXQUAL_FOLLBIT_TIMET2_EARLRETHIGH 
RX qualifier bit time for T2, the earliest return to high time. Any 
edge before this time puts the bit qualifier fsm in abort state. 
Values: 
0x0 (T2_0.25ms): 0.25 ms 
0x1 (T2_0.30ms): 0.30 ms 
2:0 |RW |0x3 Ox2 (T2_0.35ms): 0.35 ms 
0x3 (T2_0.39ms): 0.39 ms 
0x4 (T2_0.45ms): 0.45 ms 
0x5 (T2_0.50ms): 0.50 ms 
Ox6 (T2_0.55ms): 0.55 ms 
0x7 (T2_0.60ms): 0.60 ms 
Value After Reset:0x3 


HDMI TX Controller CEC RX BITTIME CONFIG 
Address: Operational Base + offset (0x1064) 


| Bit |Attr| Reset Value 


; Reserved5 
okie? exoge Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


Po CC—“‘CCC‘#éeScription 
RX_FOLLBIT_TIMET9_AUTO_ACK 
When RX automatic ACK bit is enabled 
(rx_automatic_drive_acknowledge = 1) and current bit is EOM, 
the follower drives CEC line to zero thus starting the NACK/ACK 
bit time. This correspond to the end of a bit (time T9). 
Note: When RX automatic ACK bit is disabled 
(rx_automatic_drive_acknowledge = 0), the maximum bit time is 
defined by rx_follbit_timet9_endframe field register. 

22:20/RW |ox3 waIeS: 
0x0 (AUTOACK_T9_2.50ms): 2.50 ms 
Ox1 (AUTOACK_T9_2.55ms): 2.55 ms 
Ox2 (AUTOACK_T9_2.60ms): 2.60 ms 
0x3 (AUTOACK_T9_2.65ms): 2.65 ms 
0x4 (AUTOACK_T9_2.70ms): 2.70 ms 
0x5 (AUTOACK_T9_2.75ms): 2.75 ms 
0x6 (AUTOACK_T9_2.80ms): 2.80 ms 
Ox7 (AUTOACK_T9_2.85ms): 2.85 ms 
Value After Reset:0x3 


Reserved4 


RX_STARTBIT_TIMET4_LATEND 
RX start bit time for T4, the latest time of the start of a new bit. 
If a fall edge is not detected before this time, the maximum width 
of a start bit has been exceeded and so the start bit is aborted. 
Values: 
0x0 (T4_4.55ms): 4.55 ms 
; Ox1 (T4_4.60ms): 4.60 ms 

POG RE OX Ox2 (T4_4.65ms): 4.65 ms 
0x3 (T4_4.71ms): 4.71 ms 
0x4 (T4_4.75ms): 4.75 ms 
Ox5 (T4_4.80ms): 4.80 ms 
Ox6 (T4_4.85ms): 4.85 ms 
Ox7 (T4_4.90ms): 4.90 ms 
Value After Reset:0x3 


Reserved3 


RX_STARTBIT_TIMET3_EARLEND 

RX start bit time for T3, the earliest end of a start bit. Any edge 

before this time aborts the start bit. 

Values: 

0x0 (T3_4.15ms): 4.15 ms 

Oxi (T3_4.20ms): 4.20 ms 
14:12/RW |0x3 Ox2 (T3_4.25ms): 4.25 ms 

0x3 (T3_4.29ms): 4.29 ms 

0x4 (T3_4.35ms): 4.35 ms 

Ox5 (T3_4.40ms): 4.40 ms 

Ox6 (T3_4.45ms): 4.45 ms 

0x7 (T3_4.50ms): 4.50 ms 

Value After Reset:0x3 


Reserved2 
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RX_STARTBIT_TIMET2_LATERETHIGH 

RX start bit time for T2, the earliest return to high time. A fall 
edge after this time aborts the start bit. 

Values: 

0x0 (T2_3.75ms) 
0x1 (T2_3.80ms) 
Ox2 (T2_3.85ms) 
0x3 (T2_3.91ms) 
0x4 (T2_3.95ms) 
Ox5 (T2_4.00ms) 
Ox6 (T2_4.05ms): 4.05 ms 


| Bit |Attr| Reset Value 
0x7 (T2_4.10ms): 4.10 ms 


10:8 |RW {0x3 
Value After Reset:0x3 


Reserved1 
RX_STARTBIT_TIMET1_EARLRETHIGH 
RX start bit time for T1, the earliest return to high time. Any edge 
before this time aborts the start bit. 
Values: 
0x0 (T1_3.35ms) 
Oxi (T1_3.40ms) 
Ox2 (T1_3.45ms) 


: 3.75 ms 
: 3.80 ms 
: 3.85 ms 
: 3.91 ms 
: 3.95 ms 
: 4.00 ms 


35 ms 
40 ms 
: 3.45 ms 


: 3. 
iG 


0x3 (T1_3.49ms) 
0x4 (T1_3.55ms) 
Ox5 (T1_3.60ms) 
Ox6 (T1_3.65ms) 
0x7 (T1_3.70ms) 
Value After Reset 


ReservedO 


Values: 

0x0 (T9_2.60ms) 
Oxi (T9_2.65ms) 
Ox2 (T9_2.70ms) 
0x3 (T9_2.76ms) 
0x4 (T9_2.80ms) 
Ox5 (T9_2.85ms) 
0x6 (T9_2.90ms) 
0x7 (T9_2.95ms) 
Value After Reset 


HDMI TX Controller CEC TX 


: 3.49 ms 
: 3.55 ms 
: 3.60 ms 
: 3.65 ms 
: 3.70 ms 


:0x3 


RX_FOLLBIT_TIMET9_ENDFRAME 
RX follower bit time for T9, the end of a frame. An edge after this 
time is considered as part of a new frame. 


: 2.60 ms 
: 2.65 ms 
: 2.70 ms 
: 2.76 ms 
: 2.80 ms 
: 2.85 ms 
: 2.90 ms 
: 2.95 ms 


:0x3 


BITTIME CONFIG 


Address: Operational Base + offset (0x1068) 


| Bit |Attr| Reset Value 


Reserved7 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC*é@DeScription 
TX_ROUND_TRIP_DELAY 
TX round trip delay. The CEC input line is sampled after this delay 
to check if the drive zero of the CEC output is in fact in the line. 
This value is greater than the fall edge output delay of the CEC 
line output. 
Note: With the filter ON, the values below 0.1 ms works as the 
interrupt, drive_err_irq triggers since the delay caused by the 
filter is already greater than the specified value. 

30:28/RW |ox6 alicia 
0x0 (ROUND_TRIP_DELAY_0.02ms): 0.02 ms 
0x1 (ROUND_TRIP_DELAY_0.04ms): 0.04 ms 
0x2 (ROUND_TRIP_DELAY_0.06ms): 0.06 ms 
0x3 (ROUND_TRIP_DELAY_0.08ms): 0.08 ms 
0x4 (ROUND_TRIP_DELAY_0.10ms): 0.10 ms 
0x5 (ROUND_TRIP_DELAY_0.13ms): 0.13 ms 
0x6 (ROUND_TRIP_DELAY_0.16ms): 0.16 ms 
0x7 (ROUND_TRIP_DELAY_0.20ms): 0.20 ms 
Value After Reset:0x6 


Reserved6 


TX_STARTBIT_TIME_RISESAMPLE 
TX start bit rise sample. This is the time (counted from the fall 
edge of the startbit) when the CEC input line is sampled to check 
if the line is zero. 
Note: From this time on (and until the next bit fall edge), if the 
CEC line is zero the arbitration lost interrupt is triggered. 
Values: 
: 0x0 (START_BIT_RISE_SAMPLE_3.75ms): 3.75 ms 

eres WN OX3 0x1 (START_BIT_RISE_SAMPLE_3.80ms): 3.80 ms 
0x2 (START_BIT_RISE_SAMPLE_3.85ms): 3.85 ms 
0x3 (START_BIT_RISE_SAMPLE_3.91ms): 3.91 ms 
0x4 (START_BIT_RISE_SAMPLE_3.95ms): 3.95 ms 
0x5 (START_BIT_RISE_SAMPLE_4.00ms): 4.00 ms 
0x6 (START_BIT_RISE_SAMPLE_4.05ms): 4.05 ms 
0x7 (START_BIT_RISE_SAMPLE_4.10ms): 4.10 ms 
Value After Reset:0x3 


Reserved5 


TX_STARTBIT_TIME_TOTALDURATION 
TX start bit total duration. This is the time when the next bit 
starts: 
Note: When the CEC Filter is enabled, both options 0 and 1, 
produces a start bit total duration of 4.40 ms, due to the delay 
added by the filter (0.1 ms). 
Values: 
0x0 (START_BIT_TOTAL_DURATION_4.30ms): 4.30 ms (or 4.40 
. ms when CEC Filter is enabled) 
ee 201 RW OX Ox1 (START_BIT_TOTAL_DURATION_4.35ms): 4.35 ms (or 4.40 
ms when CEC Filter is enabled) 
Ox2 (START_BIT_TOTAL_DURATION_4.40ms): 4.40 ms 
0x3 (START_BIT_TOTAL_DURATION_4.45ms): 4.45 ms 
0x4 (START_BIT_TOTAL_DURATION_4.50ms): 4.50 ms 
0x5 (START_BIT_TOTAL_DURATION_4.55ms): 4.55 ms 
0x6 (START_BIT_TOTAL_DURATION_4.60ms): 4.60 ms 
0x7 (START_BIT_TOTAL_DURATION_4.65ms): 4.65 ms 
Value After Reset:0x4 
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ne 


Reserved4 
19 awe xo ee Field: Yes 


TX_STARTBIT_TIME_LH_TRANS 

TX start bit low to high transition time. This is the duration of the 

low period of the start bit. 

Values: 

0x0 (START_BIT_LH_TRANS_3.50ms): 3.50 ms 

0x1 (START_BIT_LH_TRANS_3.55ms): 3.55 ms 
18:16;RW |0x4 0x2 (START_BIT_LH_TRANS_3.60ms): 3.60 ms 

0x3 (START_BIT_LH_TRANS_3.65ms): 3.65 ms 

0x4 (START_BIT_LH_TRANS_3.70ms): 3.70 ms 

0x5 (START_BIT_LH_TRANS_3.75ms): 3.75 ms 

0x6 (START_BIT_LH_TRANS_3.80ms): 3.80 ms 

0x7 (START_BIT_LH_TRANS_3.85ms): 3.85 ms 

Value After Reset: 0x4 


Reserved3 


TX_ERR_NOTIFY_TIME 
TX error notify time. This is the duration of the low logic value of 
the CEC line for an error notification. 
Values: 
0x0 (ERR_NOTIFY_3.40ms): 3.40 ms 
0x1 (ERR_NOTIFY_3.45ms): 3.45 ms 
14:12|RW |0x4 0x2 (ERR_NOTIFY_3.50ms): 3.50 ms 
0x3 (ERR_NOTIFY_3.55ms): 3.55 ms 
0x4 (ERR_NOTIFY_3.60ms): 3.60 ms 
0x5 (ERR_NOTIFY_3.65ms): 3.65 ms 
0x6 (ERR_NOTIFY_3.70ms): 3.70 ms 
0x7 (ERR_NOTIFY_3.75ms): 3.75 ms 
Value After Reset: 0x4 


Reserved2 


TX_BIT_TIME_PERIOD 

TX initiator data bit period. The time when a new consecutive bit 

starts. 

Values: 

0x0 (BIT_PERIOD_2.20ms): 2.20 ms 

0x1 (BIT_PERIOD_2.25ms): 2.25 ms 
10:8 |RW |0x4 0x2 (BIT_PERIOD_2.30ms): 2.30 ms 

0x3 (BIT_PERIOD_2.35ms): 2.35 ms 

0x4 (BIT_PERIOD_2.40ms): 2.40 ms 

0x5 (BIT_PERIOD_2.45ms): 2.45 ms 

0x6 (BIT_PERIOD_2.50ms): 2.50 ms 

0x7 (BIT_PERIOD_2.55ms): 2.55 ms 

Value After Reset: 0x4 


Reserved1 
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| Bit |Attr| Reset Value, 


Po Ciescription 
TX_BIT_TIME_RETHIGH 
TX initiator return to high data bit time when indicating a logic bit 
O (zero). 
Values: 
0x0 (RETHIGH_1.30ms): 1.30 ms 
0x1 (RETHIGH_1.35ms): 1.35 ms 
6:4 |RW |0x4 0x2 (RETHIGH_1.40ms): 1.40 ms 
0x3 (RETHIGH_1.45ms): 1.45 ms 
0x4 (RETHIGH_1.50ms): 1.50 ms 
0x5 (RETHIGH_1.55ms): 1.55 ms 
0x6 (RETHIGH_1.60ms): 1.60 ms 
0x7 (RETHIGH_1.65ms): 1.65 ms 
Value After Reset:0x4 


ReservedO 


TX_BIT_TIME_LH_TRANS 

TX initiator low to high data bit transition time when indicating a 

logical 1 (one). 

Values: 

0x0 (LH_TRANS_0.40ms): 0.40 ms 

0x1 (LH_TRANS_0.45ms): 0.45 ms 
2:0 |RW |0x4 0x2 (LH_TRANS_0.50ms): 0.50 ms 

0x3 (LH_TRANS_0.55ms): 0.55 ms 

0x4 (LH_TRANS_0.60ms): 0.60 ms 

0x5 (LH_TRANS_0.65ms): 0.65 ms 

0x6 (LH_TRANS_0.70ms): 0.70 ms 

0x7 (LH_TRANS_0.75ms): 0.75 ms 

Value After Reset:0x4 


HDMI TX Controller EARCRX CMDC CONFIGO 
Address: Operational Base + offset (0x1800) 


Perry Reset Value 


loxoo ———fReserved 
31: 31:27] Rw | 0x00 Reserved Field: Yes 


EARCRX_XACTREAD_STOP_CFG 

eARC RX CMDC Read Transactions - After the eARC RX device 
sends an ACK in response to the Offset (state [ACK3]), if a STOP 
Command is received different behaviors that can be configured 


Values: 

0x0 (XACTREAD_STOP_IDLE): The Read Transaction FSM will 
jump to [IDLE] as a failed transaction. 

Ox1 (XACTREAD_STOP_ACK4): The Read Transaction FSM will 
jump to [ACK4] and respond with ACK, finishing the transaction 
successfully. 

Value After Reset:0x1 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘(CC‘*éD@Scription 
EARCRX_XACTREAD_RETRY_CFG 

eARC RX CMDC Read Transactions - After the eARC RX device 
sends an ACK in response to the Offset (state [ACK3]), if a RETRY 
Command is received different behaviors that can be configured 
Values: 

25 RW |Ox1 0x0 (XACTREAD_RETRY_ACK3): The Read Transaction FSM will 
stay in state [ACK3] and send ACK again. 
0x1 (XACTREAD_RETRY_IDLE): The Read Transaction FSM will 
jump to [IDLE] without sending any response. This event will 
trigger interrupt earcrx_cmdc_heartbeat_lost_irq. 

Value After Reset:0x1 
EARCRX_CMDC_DSCVR_EARCVALIDO_TO_DISC1 

eARC RX CMDC Discovery - Enable jump from [RX eARC] to [RX 
DISC1] when a successful Heartbeat transaction is received with 
bit EARC_TX_STAT:EARC_VALID=0. 

Values: 

24 Rw lox 0x0 (DSCVR_EARCVALIDO_DISABLE): The Discovery FSM will not 
change state when bit EARC_TX_STAT:EARC_VALID=0 is 
received. 

Oxi (DSCVR_EARCVALIDO_ENABLE): When in state [RX eARC], 
the Discovery FSM will jump to state [RX DISC1] when bit 
EARC_TX_STAT:EARC_VALID=0 is received. 

Value After Reset:0x1 


Reserved3 
EARCRX_CMDC_XACT_OVERFLOW_END_EN 
End a transaction on Data Overflow 
An Overflow condition is more than earcrx_cmdc_xact_rdsize 
bytes on a Read Transaction, or more than 256 bytes on a Write 
transaction. 
Note: Regardless of the value of this field, any data overflow 
situation will be notified through status bit 
earcrx_cmdc_status:earcrx_cmdc_xact_data_overflow at the end 
of the transaction. 

19 RW |0x0 Values: 
0x0 (ENDOVERFLOW_DISABLE): End on overflow disabled - If the 
eARC TX device sends more than earcrx_cmdc_xact_rdsize bytes 
of data or requests to receive more than 255 bytes of data, the 
eARC RX will respond indefinitely with <NACK> until a <STOP> is 
received to end the transaction. 
0x1 (ENDOVERFLOW_ENABLE): End on overflow enabled - If the 
eARC TX device sends or requests to receive more than 255 bytes 
of data, the eARC RX will end the transaction imediately. 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


ARCO eet CMDC_XACT_RESTART_EN 
Allow for Transaction Re-Start if a eARC_READ or eARC_WRITE 
command packet is received out-of-place during a transaction; 
Note: Setting this field to 0 is a test mode, and should not be 
used in normal operation. 
Values: 
0x0 (RESTART_DISABLE): Transaction Re-Start Disabled - Any 
unexpected Command Packet will terminate the transaction, 
signalled by register field 

Rw lox earcrx_cmdc_status:earcrx_cmdc_xact_failed_unexpcmd=1. 
0x1 (RESTART_ENABLE): Transaction Re-Start Enabled - Normal 
operation mode - During a transaction, if the eARC TX device 
sends an eARC_READ or eARC_WRITE command packet at any 
time other than at the start of a transaction, the eARC RX 
Controller will re-start and discard all data sent/received in the 
ongoing transaction. The transaction re-start event does not 
generate any interrupt, only at the end of the new transaction will 
the re-start be signalled by register field 
earcrx_cmdc_status:earcrx_cmdc_xact_restarted=1. 
Value After Reset:0x1 


Reserved2 


EARCRX_CMDC_RX_COMMA_NOCOUNT 

During the Discovery [DISC1] and [DISC2] states, the eARC TX 
shall send COMMA ON/OFF sequence pairs, up to the spec count 
NeARC_RX_CONN_COMMA_COUNT(max), while waiting for 
Heartbeat transactions from eARC TX. 

This bit enables this behaviour. 

Values: 

16 RW |0x0 0x0 (COMMA_COUNT_ENABLE): Normal COMMA ON/OFF pair 
count is enabled, per HDMI2.1 spec. When the max count is 
reached, the line will be kept idle until TeARC_RX_TIMEOUT has 
expired, and Discovery times out. 
0x1 (COMMA_COUNT_DISABLE): Disable COMMA ON/OFF pair 
count. The COMMA pairs will be sent regardless of the count, until 
TeARC_RX_TIMEOUT has expired, and Discovery times out. 
Value After Reset:0x0 


Reserved1 


EARCRX_CMDC_RX_XACT_TIMEOUT 

eARC RX timeout while waiting for an eARC TX Command during 

a Transaction 

Timeout value in increments of ims. 

When expired, this timeout will assert status bit 

earcrx_cmdc_xact_failed_timeout at the end of a transaction. 

Note 1: The HDMI2.1 specification does not state any timeout 

value for this function, except for an eventual Heartbeat Loss 
14:8 |RW |0x00 after nominal TeARC_LOST_HEARTBEAT of up to 130ms; 

- 0 : Disabled 

-1:1ms 

-2:2ms 

-3:3ms 

- 126 : 126ms 

- 127 :127ms 

Value After Reset:0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


ReservedO 

EARCRX_CMDC_WHITELIST_EN 

Enable the CMDC Transaction Whitelist. 

Note: In the whitelist Device ID / Offset pairs, a value of 0x00 for 
the Offset means that any Offset value is accepted for that 
particular Device ID; 

Values: 

0x0 (WHITELIST_DISABLE): Transaction Whitelist disabled; Any 
Device ID / Offset combination is accepted; 

0x1 (WHITELIST_ENABLE): Transaction Whitelist Enabled. Only 
the selected pairs of Device ID and Offset will be accepted 
(registers earcrx_cmdc_whitelist0/1/2/3_config); Any transaction 
for a Device ID / Offset pair that is not included in the list will 
result in a NACK reply to the eARC TX's [DEVICE ID]or 

[OFFSET ]command packets, as applicable; 

Value After Reset:0x0 


EARCRX_CMDC_ECC_INV_SYNBITORDER 

Invert ECC bit order, for both TX and RX packets, relative to the 
last stage on the LFSR syndrome generator as the LFSR-MSb: 
Values: 

0x0 (ECCBITORD_MSBFIRST): LFSR-MSb sent first 


0x1 (ECCBITORD_LSBFIRST): LFSR-LSb sent first 

Value After Reset:0x0 
EARCRX_CMDC_RXPKT_ECC_ERRCORRECT_EN 

ECC Error Correction enable for received packets 
Values: 

0x0 (ECC_DISABLED): ECC Disabled - The received ECC 
syndrome bits are only checked against the locally calculated 
syndrome. 

0x1 (ECC_ENABLED): ECC Enabled - The received ECC syndrome 
is used to correct bit errors in the package. 

Value After Reset:0x1 
EARCRX_CMDC_RXPKT_BADPAR_TOLERANT 

Accept RX packets with failed Parity check. 

Note: This action is independent from the value of 
earcrx_cmdc_rxpkt_badecc_tolerant. 

Value After Reset:0x0 
EARCRX_CMDC_RXPKT_BADECC_TOLERANT 

Accept RX packets with failed ECC check. 

Note 1: The ECC check depends on the value of 
earcrx_cmdc_rxpkt_ecc_errcorrect_en. 

Note 2: This action is independent from the value of 
earcrx_cmdc_rxpkt_badpar_tolerant. 

Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC CONFIG1 
Address: Operational Base + offset (0x1804) 


Reset Value[ Ci esscription 


ReservedO 
Reserved Field: Yes 


EARCRX_CMDC_HEARTBEAT_WROFFSET 
Heartbeat Transactions - Write Offset 
Value After Reset:0xd1 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_HEARTBEAT_RDOFFSET 
15:8 |RW |OxdO Heartbeat Transactions - Read Offset 
Value After Reset:0xd0 


EARCRX_CMDC_HEARTBEAT_DEVICEID 
7:0 RW |0x74 Heartbeat Transactions - Device ID 
Value After Reset:0x74 


HDMI TX Controller EARCRX CMDC CONTROL 
Address: Operational Base + offset (0x1808) 


Prare Reset Value 


Reservedi 
31: 31:6 | pw | 0x0000000 Reserved Field: Yes 


EARCRX_CMDC_DISCOVERY_FORCE_CONNECTED 
Force the [RX eARC] Discovery connected state. 
This mode bypasses the Discovery and COMMA process, and 
immediately enables CMDC transactions. 
The bypass state jump is done from any Discovery state except 
[DSCVR_OFF] and [RX H14b ARC]. 
The eARC Discovery field must be set for this mode to be 
activated (earcrx_cmdc_discovery_en=1). 
The HDMI1.4 ARC mode field must be cleared for this mode to be 
activated (earcrx_h14barc_active=0). 
Heartbeat periodic transactions are active in this mode. 
Heartbeat Loss detection depends on the value of field 
earcrx_cmdc_heartbeat_loss_en. 
Note: This is a test mode, and should not be used in normal 

RW |0x0 
operation. 
Values: 
0x0 (FORCE_DISCOVERY_CONNECT_DISABLE): Disabled. The 
Controller will perform the normal Discovery process including 
COMMA ON/OFF periods. If already in [RX eARC] state, the 
Controller will continue normally in this state, until Heartbeat 
Loss of HPD is disabled. 
0x1 (FORCE_DISCOVERY_CONNECT_ENABLE): Enabled. Will 
jump the Discovery FSM from any state into [RX eARC]. Note that 
the physical line HPD bit (earcrx_connector_hpd) must be set and 
Heartbeat transactions performed successfully for the Controller 
to remain in this state, otherwise it may enter a state loop in the 
Discovery FSM. 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Tl ————— CMDC_HEARTBEAT_LOSS_EN 

Heartbeat Loss timeout enable 

This timeout event will trigger interrupt 

earcrx_cmdc_heartbeat_lost_irq. 

Note: Setting this field to 0 is a test mode, and should not be 

used in normal operation. 

Values: 

0x0 (HEARTBEAT_LOSS_DISABLE): Heartbeat Loss Disabled. The 
RW |0x1 Controller will never timeout on failed Heartbeat transaction 

pairs, and will keep the [RX eARC ] Discovery state until the 

physical line HPD bit is cleared (earcrx_connector_hpd=0) or 

Discovery is disabled (earcrx_cmdc_discovery_en=0). 

0x1 (HEARTBEAT_LOSS_ENABLE): Hearbeat Loss Enabled . 

Normal operation mode, Heartbeat Loss will be detected as a 

TeARC_LOST_HEARTBEAT timeout without a successfull Heartbeat 

transaction pair, when in Discovery [RX eARC] state. 

Value After Reset:0x1 


EARCRX_CMDC_DISCOVERY_EN 

eARC RX CMDC Discovery enable: 

Note 1: The eARC RX function cannot be enabled when HEC is in 
use. 

Note 2: This bit can be controlled independently from 
earcrx_dmac_audio_en. 

Values: 

a RW O0 0x0 (DISCOVERY_DISABLE): Discovery Disabled - Discovery FSM 
will not progress from [RX IDLE1] state. If eARC is currently 
active, Discovery state reverts to [RX IDLE1] after any ongoing 
transaction is completed. 
0x1 (DISCOVERY_ENABLE): Discovery Enabled - Allow Discovery 
state machine to progress from [RX IDLE1] when HPD is set high. 
Value After Reset:0x0 


ReservedO 
EARCRX_CONNECTOR_HPD 

1 RW /|0x0 Set to the curent HPD value on the physical HDMI Connector. 
Value After Reset:0x0 
EARCRX_H14BARC_ACTIVE 

Rw lox0 Set to 1 when H14b ARC is active. ee 

eARC Discovery is not possible when this bit is set. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC_WHITELISTO CONFIG 
Address: Operational Base + offset (0x180C) 


| Bit |Attr| Reset Value, 


Pp escription 
EARCRX_CMDC_WHITELIST_OFFSET1 
Transaction Whitelist Pair 1 - Offset value - Default for 
: ERX_LATENCY Audio Latency register 
Bice ew songs A value of 0x00 in this field will accept any offset value for the 
respective Address; 
Value After Reset:0xd2 


EARCRX_CMDC_WHITELIST_DEVICEID1 
: Transaction Whitelist Pair 1 - Device ID value - Default for 
OREO RN EIS ERX_LATENCY Audio Latency register 
Value After Reset:0x74 
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| Bit |Attr| Reset Value, 


| escription 
EARCRX_CMDC_WHITELIST_OFFSETO 
Transaction Whitelist Pair 0 - Offset value - Default for 
: Capabilities Data Structure 
EOE | Ox0@ A value of 0x00 in this field will accept any offset value for the 
respective Address; 
Value After Reset:0x0 


EARCRX_CMDC_WHITELIST_DEVICEIDO 
: Transaction Whitelist Pair 0 - Device ID value - Default for 
2Dy BW 1 Onen Capabilities Data Structure 
Value After Reset:0xa0 


HDMI TX Controller EARCRX CMDC WHITELIST1 CONFIG 
Address: Operational Base + offset (0x1810) 


| Bit _|Attr| Reset Value 


EARCRX_CMDC_WHITELIST_OFFSET3 
Transaction Whitelist Pair 3 - Offset value 
31:24|}RW |0x00 A value of 0x00 in this field will accept any offset value for the 
respective Address; 
Value After Reset:0x0 


essisfew foo EARCRX_CMDC_WHITELIST_DEVICEID3 

23:16/RW {0x00 Transaction Whitelist Pair 3 - Device ID value 

Value After Reset:0x0 
EARCRX_CMDC_WHITELIST_OFFSET2 
Transaction Whitelist Pair 2 - Offset value - Default for 

: ERX_LATENCY_REQ Audio Latency register 

SPS aE ONGe A value of 0x00 in this field will accept any offset value for the 
respective Address; 
Value After Reset:0xd3 


EARCRX_CMDC_WHITELIST_DEVICEID2 
7-0 IRW lox74 Transaction Whitelist Pair 2 - Device ID value - Default for 
, ERX_LATENCY_REQ Audio Latency register 
Value After Reset:0x74 


HDMI TX Controller EARCRX_CMDC_WHITELIST2 CONFIG 
Address: Operational Base + offset (0x1814) 


| Bit |Attr| Reset Value, 


Pp escription 
EARCRX_CMDC_WHITELIST_OFFSET5 
Transaction Whitelist Pair 5 - Offset value 

31:24|)RW |0x00 A value of 0x00 in this field will accept any offset value for the 
respective Address; 
Value After Reset:0x0 


EARCRX_CMDC_WHITELIST_DEVICEID5 
23:16|/RW |0x00 Transaction Whitelist Pair 5 - Device ID value 
Value After Reset:0x0 


EARCRX_CMDC_WHITELIST_OFFSET4 
Transaction Whitelist Pair 4 - Offset value 

15:8 |RW |0x00 A value of 0x00 in this field will accept any offset value for the 
respective Address; 
Value After Reset:0x0 
EARCRX_CMDC_WHITELIST_DEVICEID4 

7:0 RW |0x00 Transaction Whitelist Pair 4 - Device ID value 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC_ WHITELIST3 CONFIG 
Address: Operational Base + offset (0x1818) 
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| Bit |Attr| Reset Value, 


| escription 
EARCRX_CMDC_WHITELIST_OFFSET7 
Transaction Whitelist Pair 7 - Offset value 

31:24|)RW |0x00 A value of 0x00 in this field will accept any offset value for the 
respective Address; 
Value After Reset:0x0 


EARCRX_CMDC_WHITELIST_DEVICEID7 
23:16/RW {0x00 Transaction Whitelist Pair 7 - Device ID value 
Value After Reset:0x0 


EARCRX_CMDC_WHITELIST_OFFSET6 
Transaction Whitelist Pair 6 - Offset value 
15:8 |RW /|0x00 A value of 0x00 in this field will accept any offset value for the 
respective Address; 
Value After Reset:0x0 


EARCRX_CMDC_WHITELIST_DEVICEID6 
7:0 RW |0x00 Transaction Whitelist Pair 6 - Device ID value 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC STATUS 
Address: Operational Base + offset (0x181C) 


| Bit |Attr| Reset Value 


. Reservedi 
pas Ox0000 Reserved Field:Yes 


EARCRX_CMDC_XACT_DATA_OVERFLOW 

1: The eARC TX device has sent or requested to receive more 
than 256 bytes of data during a Write or Read Transaction 
Value After Reset:0x0 

EARCRX_CMDC_XACT_RESTARTED 

1: Transaction was re-started due to received eARC_READ or 
eARC_WRITE command packet at an unexpected time during the 
previous transaction attempt. 

Note: This status bit will only be active if 
earcrx_cmdc_configO:earcrx_cmdc_xact_restart_en=1 

Value After Reset:0x0 
EARCRX_CMDC_XACT_CORRECTED_ERRNUM 

Accumulated number of corrected single-bit errors in received 
packets, during a transaction 

Values: 

0x0 (ACCUM_ERRO): No corrected errors 

0x1 (ACCUM_ERR1): 1 corrected error 

0x2 (ACCUM_ERR2): 2 corrected errors 

0x3 (ACCUM_ERR3): 3 corrected errors 

0x4 (ACCUM_ERR4): 4 corrected errors 

0x5 (ACCUM_ERRS): 5 corrected errors 

0x6 (ACCUM_ERR6): 6 corrected errors 

0x7 (ACCUM_ERR7): 7 or more corrected errors 

Value After Reset:0x0 

EARCRX_CMDC_XACT_TIMEOUT 

Transaction Timeout status 

Values: 

0x0 (XACT_TIMEOUT_OK): No timeout during transaction 
0x1 (XACT_TIMEOUT_FAIL): Timeout occurred during a 
transaction, waiting for a packet from eARC TX (programmable 
time in field earcrx_cmdc_rx_xact_timeout) 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_FAILED_UNCORRECTERR 
Transaction Uncorrectable Errors status 
Values: 
11 0x0 (XACT_UNCORRECTERR_OK): No errors reported during 
transaction 
Ox1 (XACT_UNCORRECTERR_FAIL): Transaction failed due to 


Uncorrectable Error in packet from eARC TX 

Value After Reset:0x0 
EARCRX_CMDC_XACT_FAILED_UNEXPCMD 

Transaction Unexpected Command status 

Values: 

0x0 (XACT_UNEXPCMD_Ok): All received commands were ok 
Ox1 (XACT_UNEXPCMD_FAIL): Transaction failed due to 
Unexpected Command packet from eARC TX 

Value After Reset:0x0 

EARCRX_CMDC_XACT_SUCCESSFUL 

Transaction success status 

Values: 

Ox0 (XACT_SUCCESS_ FAIL): Transaction has failed 

0x1 (XACT_SUCCESS_OK): Transaction has been successful 
Value After Reset:0x0 

EARCRX_CMDC_XACT_FINISHED 

Transaction state 

Values: 

0x0 (XACT_ONGOING): Transaction ongoing 

0x1 (XACT_FINISHED): Transaction has finished 

Value After Reset:0x0 
EARCRX_CMDC_XACT_FAILED_OFFSET 

1: Transaction failed due to unsupported Offset recieved from 
eARC TX 

Value After Reset:0x0 
EARCRX_CMDC_XACT_FAILED_DEVICEID 

1: Transaction failed due to unsupported Device ID recieved from 
eARC TX 

Value After Reset:0x0 

EARCRX_CMDC_XACT_FAILED_STOP 

1: Transaction failed due to STOP packet received from eARC TX 
before the Data stage, while in ACK[1,2,3] state 

Value After Reset:0x0 


EARCRX_CMDC_DISCOVERY_ STATE 

eARC Discovery FSM current state 

Note: For more information on each state and operation, see the 
HDMI Controller Documentation. 


0x0 (DISCFSM_OFF): eARC is disabled 

0x1 (DISCFSM_RXIDLE1): RX IDLE1 

Ox2 (DISCFSM_RXIDLE2): RX IDLE2 

0x3 (DISCFSM_RXDISC1): RX DISC1 

0x4 (DISCFSM_RXDISC2): RX DISC2 

0x5 (DISCFSM_RXeARC): RX eARC 

0x6 (DISCFSM_RXH14b): RX H14b ARC 

0x7 (DISCFSM_RESERVED): Reserved, not used 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po C—C—“‘C#é eSecription 
EARCRX_CMDC_STUCKHIGH 

0x0 When set, indicates that the eARC line Common Mode is stuck 
high for longer than 2 bit lengths. 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT INFO 
Address: Operational Base + offset (0x1820 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_SIZE 
Effectively transferred payload data size in bytes-1; that is, the 
number of bytes in this field is the transferred byte size minus 
one. 
; - 0: 1 bytes transferred 

pines 0x00 - 1 : 2 bytes transferred 
- 255 : 256 bytes transferred 
Note 1: This valued applies to both Read and Write transactions. 
Value After Reset:0x0 
EARCRX_CMDC_XACT_OFFSET 
Received Offset 

23:16 0x00 Valid even if rejected due to Whitelist restriction. 
Only valid if Device ID has been accepted. 
Value After Reset:0x0 
EARCRX_CMDC_XACT_DEVICEID 
Received Device ID 

au Ee Valid even if rejected due to Whitelist restriction. 
Value After Reset:0x0 


: ReservedO 


EARCRX_CMDC_XACT_TYPE 
Received Transaction Type: 

0x0 Values: 
0x0 (XACT_RCV_READ): Read transaction received 
0x1 (XACT_RCV_WRITE): Write transaction received 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT ACTION 
Address: Operational Base + offset (0x1824) 


seal Reset Value 


}oxo0000000 [Reserved 
31:2 |awe (000000000 Reserved Field: Yes 


EARCRX_CMDC_XACT_WRDATA_STORED_P 
After a Write Transaction, writing 1 to this field indicates to the 
HW that the SW has read all the data received in registers 

Wo |0x0 earcrx_cmdc_xact_wr[x]; 
Only after this write will the HW stop responding to any incoming 
[eARC_WRITE] command with NACK. 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_AVAIL_P 

During a Read Transaction, writing a 1 to this field triggers the 

HW to stop responding to eARC TX CONT packets with NACK, and 
WO |0x0 respond with the data in registers earcrx_cmdc_xact_rd[x], up to 

the size indicated in 

earcrx_cmdc_xact_rd0O:earcrx_cmdc_xact_rdsize. 

Value After Reset:0x0 
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HDMI TX Controller EARCRX_CMDC HEARTBEAT RXSTAT_ SET 
Address: Operational Base + offset (0x1828) 


| Bit [Attr|ResetValue| ss ——“‘;‘“;CC*éiS scription — sd 
ReservedO 
EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT7_SET 

7 wo loxo Set value for Heartbeat EARC_RX_STAT[7] - Reserved for future 
use, set to 0; 
Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT6_SET 

wo loxo Set value for Heartbeat EARC_RX_STAT[6] - Reserved for future 

use, set to 0; 
Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT5_ SET 

5 wo |lox0 Set value for Heartbeat EARC_RX_STAT[5] - Reserved for future 
use, set to 0; 
Value After Reset:0x0 


EARCRX_CMDC_HEARTBEAT_RXSTAT_STAT_CHNG_SET 
Set value for Heartbeat EARC_RX_STAT[4] - STAT_CHNG 
When this bit is set to 1, this will trigger bit 
EARC_RX_STAT:STAT_CHNG to be sent as 1 during Heartbeat 
transactions. 
The HW will revert back to sending EARC_RX_STAT:STAT_CHNG 
as 0 when the eARC TX device sends back 

4 WO |0x0 EARC_TX_STAT:STAT_CHNG_CONF=1 
SW shall set this bit to 1 within TEARC_STAT_CHNG_UPD of 


updating the ERX_LATENCY register. 

Note: During this handshaking process, the values of the 
STAT_CHNG and STAT_CHNG_CONF bits can be monitored by SW 
by reading status bits earcrx_cmdc_heartbeat_rxstat_stat_chng 
and earcrx_cmdc_heartbeat_txstat_stat_chng_conf; 

Value After Reset:0x0 


EARCRX_CMDC_HEARTBEAT_RXSTAT_CAP_CHNG_SET 
Set value for Heartbeat EARC_RX_STAT[3] - CAP_CHNG 
When this bit is set to 1, this will trigger bit 
EARC_RX_STAT:CAP_CHNG to be sent as 1 during Heartbeat 
transactions. 
The HW will revert back to sending EARC_RX_STAT:CAP_CHNG as 
O when the eARC TX device sends back 

3 WO |0x0 EARC_TX_STAT:CAP_CHNG_CONF=1 
SW shall set this bit to 1 within TEARC_CAP_CHNG_UPD of 


updating the Capabilities Data Structure. 

Note: During this handshaking process, the values of the 
CAP_CHNG and CAP_CHNG_CONF bits can be monitored by SW 
by reading status bits earcrx_cmdc_heartbeat_rxstat_cap_chng 
and earcrx_cmdc_heartbeat_txstat_cap_chng_conf; 

Value After Reset:0x0 


EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT2_SET 
5 wo |ox0 Set value for Heartbeat EARC_RX_STAT[2] - Reserved for future 


use, set to 0; 

Value After Reset:0x0 

EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT1_SET 

Set value for Heartbeat EARC_RX_STAT[1] - Reserved for future 
1 Wo |0x0 . 

use, set to 0; 

Value After Reset:0x0 
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| Bit |Attr| Reset Value 
EARCRX_CMDC_HEARTBEAT_RXSTAT_EARC_HPD_SET 
Set value for Heartbeat EARC_RX_STAT[O] - EARC_HPD 


Soft EARC_HPB bit to be used while in an eARC active state 
(earcrx_cmdc_heartbeat_txstat_earc_valid==1). 

Reserved for future use, set to 0; 

Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC HEARTBEAT STATUS 
Address: Operational Base + offset (0x182C) 


| Bit |Attr| Reset Value 


: ReservedO 
Pre ous Reserved Field: Yes 


EARCRX_CMDC_HEARTBEAT_TXSTAT_EARC_VALID 
0x0 Heartbeat Transactions - EARC_TX_STAT[7] - EARC_VALID 
Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_TXSTAT_BIT6 
Heartbeat Transactions - EARC_TX_STAT[6] - Reserved for future 


EARCRX_CMDC_HEARTBEAT_TXSTAT_BIT5 
Heartbeat Transactions - EARC_TX_STAT[5] - Reserved for future 


EARCRX_CMDC_HEARTBEAT_TXSTAT_STAT_CHNG_ CONF 
Heartbeat Transactions - EARC_TX_STAT[4] - STAT_CHNG_CONF 
Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_TXSTAT_CAP_CHNG_CONF 
Heartbeat Transactions - EARC_TX_STAT[3] - CAP_CHNG_CONF 
Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_TXSTAT_BIT2 

Heartbeat Transactions - EARC_TX_STAT[2] - Reserved for future 


EARCRX_CMDC_HEARTBEAT_TXSTAT_BIT1 
Heartbeat Transactions - EARC_TX_STAT[1i] - Reserved for future 


EARCRX_CMDC_HEARTBEAT_TXSTAT_HDMI_HPD 

Heartbeat Transactions - EARC_TX_STAT[O] - HDMI_HPD 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT7 

Heartbeat Transactions - EARC_RX_STAT[7] - Reserved for future 


EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT6 
Heartbeat Transactions - EARC_RX_STAT[6] - Reserved for future 


EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT5 
Heartbeat Transactions - EARC_RX_STAT[5] - Reserved for future 


EARCRX_CMDC_HEARTBEAT_RXSTAT_STAT_CHNG 
Heartbeat Transactions - EARC_RX_STAT[4] - STAT_CHNG 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_HEARTBEAT_RXSTAT_CAP_CHNG 

Heartbeat Transactions - EARC_RX_STAT[3] - CAP_CHNG 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT2 

Heartbeat Transactions - EARC_RX_STAT[2] - Reserved for future 


EARCRX_CMDC_HEARTBEAT_RXSTAT_BIT1 
Heartbeat Transactions - EARC_RX_STAT[1] - Reserved for future 


EARCRX_CMDC_HEARTBEAT_RXSTAT_EARC_HPD 
Heartbeat Transactions - EARC_RX_STAT[0O] - EARC_HPD 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WRO 


Address: Operational Base 


+ offset (0x1840 


| Bit_|Attr| Reset Value 


pss fe ooo 


EARCRX_CMDC_XACT_WRDATA_PKT2 
Write Transaction Data (TX) - Packet 2 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT1 
Write Transaction Data (TX) - Packet 1 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKTO 
Write Transaction Data (TX) - Packet 0 
Value After Reset:0x0 


‘ ReservedO 


HDMI TX Controller EARCRX CMDC XACT WRi1 


Address: Operational Base 


+ offset (0x1844) 


| Bit |Attr| Reset Value 


mote bm 
mob 
ebb 


EARCRX_CMDC_XACT_WRDATA_PKT6 
Write Transaction Data (TX) - Packet 6 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT5 
Write Transaction Data (TX) - Packet 5 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT4 
Write Transaction Data (TX) - Packet 4 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT3 
Write Transaction Data (TX) - Packet 3 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT WR2 


Address: Operational Base 


+ offset (0x1848 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT10 
Write Transaction Data (TX) - Packet 10 


Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT9 
Write Transaction Data (TX) - Packet 9 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT8 
15:8 0x00 Write Transaction Data (TX) - Packet 8 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT7 
7:0 0x00 Write Transaction Data (TX) - Packet 7 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR3 
Address: Operational Base + offset (0x184C) 


| Bit _|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT14 
31:24 0x00 Write Transaction Data (TX) - Packet 14 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT13 
23:16 0x00 Write Transaction Data (TX) - Packet 13 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT12 
15:8 0x00 Write Transaction Data (TX) - Packet 12 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT11 
7:0 0x00 Write Transaction Data (TX) - Packet 11 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR4 
Address: Operational Base + offset (0x1850 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT18 
31:24 0x00 Write Transaction Data (TX) - Packet 18 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT17 
23:16 0x00 Write Transaction Data (TX) - Packet 17 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT16 
15:8 0x00 Write Transaction Data (TX) - Packet 16 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT15 
7:0 0x00 Write Transaction Data (TX) - Packet 15 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WRS5 

Address: Operational Base + offset (0x1854) 

| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_WRDATA_PKT22 

31:24 0x00 Write Transaction Data (TX) - Packet 22 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT21 
23:16 0x00 Write Transaction Data (TX) - Packet 21 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT20 
15:8 0x00 Write Transaction Data (TX) - Packet 20 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT19 
7:0 0x00 Write Transaction Data (TX) - Packet 19 
Value After Reset:0x0 
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HDMI TX Controller EARCRX CMDC XACT WR6 
Address: Operational Base + offset (0x1858 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT26 
31:24 0x00 Write Transaction Data (TX) - Packet 26 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT25 
23:16 0x00 Write Transaction Data (TX) - Packet 25 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT24 
15:8 0x00 Write Transaction Data (TX) - Packet 24 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT23 
7:0 0x00 Write Transaction Data (TX) - Packet 23 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR7 
Address: Operational Base + offset (0x185C 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT30 
31:24 0x00 Write Transaction Data (TX) - Packet 30 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT29 
23:16 0x00 Write Transaction Data (TX) - Packet 29 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT28 
15:8 0x00 Write Transaction Data (TX) - Packet 28 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT27 
7:0 0x00 Write Transaction Data (TX) - Packet 27 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT WRS8 
Address: Operational Base + offset (0x1860) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT34 
31:24 0x00 Write Transaction Data (TX) - Packet 34 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT33 
23:16 0x00 Write Transaction Data (TX) - Packet 33 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT32 
15:8 0x00 Write Transaction Data (TX) - Packet 32 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT31 
7:0 0x00 Write Transaction Data (TX) - Packet 31 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR9 
Address: Operational Base + offset (0x1864 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_WRDATA_PKT38 
31:24 0x00 Write Transaction Data (TX) - Packet 38 


Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT37 

23:16 0x00 Write Transaction Data (TX) - Packet 37 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT36 

15:8 0x00 Write Transaction Data (TX) - Packet 36 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT35 

7:0 0x00 Write Transaction Data (TX) - Packet 35 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR10 
Address: Operational Base + offset (0x1868 


| Bit [Attr| Reset Value | Description 
EARCRX_CMDC_XACT_WRDATA_PKT42 

31:24 0x00 Write Transaction Data (TX) - Packet 42 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT41 

23:16 0x00 Write Transaction Data (TX) - Packet 41 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT40 

15:8 0x00 Write Transaction Data (TX) - Packet 40 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT39 

7:0 0x00 Write Transaction Data (TX) - Packet 39 
Value After Reset:0x0 


HDMI TX Controller EARCRX _CMDC XACT WR11 
Address: Operational Base + offset (0x186C) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT46 
31:24 0x00 Write Transaction Data (TX) - Packet 46 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT45 
23:16 0x00 Write Transaction Data (TX) - Packet 45 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT44 
15:8 0x00 Write Transaction Data (TX) - Packet 44 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT43 
7:0 0x00 Write Transaction Data (TX) - Packet 43 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR12 
Address: Operational Base + offset (0x1870 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT50 
31:24 0x00 Write Transaction Data (TX) - Packet 50 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT49 
23:16 0x00 Write Transaction Data (TX) - Packet 49 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT48 
15:8 0x00 Write Transaction Data (TX) - Packet 48 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po Ceescription 
EARCRX_CMDC_XACT_WRDATA_PKT47 

7:0 0x00 Write Transaction Data (TX) - Packet 47 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR13 
Address: Operational Base + offset (0x1874 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT54 
31:24 0x00 Write Transaction Data (TX) - Packet 54 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT53 
23:16 0x00 Write Transaction Data (TX) - Packet 53 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT52 
15:8 0x00 Write Transaction Data (TX) - Packet 52 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT51 
7:0 0x00 Write Transaction Data (TX) - Packet 51 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR14 
Address: Operational Base + offset (0x1878) 


| Bit |Attr| Reset Value, Description 
EARCRX_CMDC_XACT_WRDATA_PKT58 

31:24 0x00 Write Transaction Data (TX) - Packet 58 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT57 
23:16 0x00 Write Transaction Data (TX) - Packet 57 
Value After Reset:0x0 
15:8 fro Joon EARCRX_CMDC_XACT_WRDATA_PKT56 
15:8 0x00 Write Transaction Data (TX) - Packet 56 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT55 
7:0 0x00 Write Transaction Data (TX) - Packet 55 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR15 
Address: Operational Base + offset (0x187C) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT62 
31:24 0x00 Write Transaction Data (TX) - Packet 62 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT61 
23:16 0x00 Write Transaction Data (TX) - Packet 61 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT60 
15:8 0x00 Write Transaction Data (TX) - Packet 60 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT59 
7:0 0x00 Write Transaction Data (TX) - Packet 59 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR16 
Address: Operational Base + offset (0x1880) 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT66 
31:24 0x00 Write Transaction Data (TX) - Packet 66 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT65 
23:16 0x00 Write Transaction Data (TX) - Packet 65 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT64 
15:8 0x00 Write Transaction Data (TX) - Packet 64 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT63 
7:0 0x00 Write Transaction Data (TX) - Packet 63 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR17 
Address: Operational Base + offset (0x1884) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT70 
31:24 0x00 Write Transaction Data (TX) - Packet 70 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT69 
23:16 0x00 Write Transaction Data (TX) - Packet 69 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT68 
15:8 0x00 Write Transaction Data (TX) - Packet 68 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT67 
7:0 0x00 Write Transaction Data (TX) - Packet 67 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR18 
Address: Operational Base + offset (0x1888) 


| Bit_|Attr| Reset Value | Description 
EARCRX_CMDC_XACT_WRDATA_PKT74 

31:24 0x00 Write Transaction Data (TX) - Packet 74 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT73 

23:16 0x00 Write Transaction Data (TX) - Packet 73 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT72 

15:8 0x00 Write Transaction Data (TX) - Packet 72 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT71 

7:0 0x00 Write Transaction Data (TX) - Packet 71 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR19 
Address: Operational Base + offset (0x188C) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT78 
31:24 0x00 Write Transaction Data (TX) - Packet 78 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT77 
23:16 0x00 Write Transaction Data (TX) - Packet 77 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT76 
15:8 0x00 Write Transaction Data (TX) - Packet 76 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT75 
7:0 0x00 Write Transaction Data (TX) - Packet 75 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR20 
Address: Operational Base + offset (0x1890) 


| Bit _|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT82 
31:24 0x00 Write Transaction Data (TX) - Packet 82 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT81 
23:16 0x00 Write Transaction Data (TX) - Packet 81 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT80 
15:8 0x00 Write Transaction Data (TX) - Packet 80 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT79 
7:0 0x00 Write Transaction Data (TX) - Packet 79 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR21 
Address: Operational Base + offset (0x1894 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT86 
31:24 0x00 Write Transaction Data (TX) - Packet 86 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT85 
23:16 0x00 Write Transaction Data (TX) - Packet 85 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT84 
15:8 0x00 Write Transaction Data (TX) - Packet 84 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT83 
7:0 0x00 Write Transaction Data (TX) - Packet 83 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR22 

Address: Operational Base + offset (0x1898) 

| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_WRDATA_PKT90 

31:24 0x00 Write Transaction Data (TX) - Packet 90 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT89 
23:16 0x00 Write Transaction Data (TX) - Packet 89 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT88 
15:8 0x00 Write Transaction Data (TX) - Packet 88 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT87 
7:0 0x00 Write Transaction Data (TX) - Packet 87 
Value After Reset:0x0 
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HDMI TX Controller EARCRX CMDC XACT WR23 
Address: Operational Base + offset (0x189C 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT94 
31:24 0x00 Write Transaction Data (TX) - Packet 94 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT93 
23:16 0x00 Write Transaction Data (TX) - Packet 93 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT92 
15:8 0x00 Write Transaction Data (TX) - Packet 92 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT91 
7:0 0x00 Write Transaction Data (TX) - Packet 91 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR24 
Address: Operational Base + offset (0x18A0 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT98 
31:24 0x00 Write Transaction Data (TX) - Packet 98 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT97 
23:16 0x00 Write Transaction Data (TX) - Packet 97 
Value After Reset:0x0 
15:8 fro foo EARCRX_CMDC_XACT_WRDATA_PKT96 
15:8 0x00 Write Transaction Data (TX) - Packet 96 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT95 
7:0 0x00 Write Transaction Data (TX) - Packet 95 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR25 
Address: Operational Base + offset (0x18A4) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT102 
31:24 0x00 Write Transaction Data (TX) - Packet 102 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT101 
23:16 0x00 Write Transaction Data (TX) - Packet 101 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT100 
15:8 0x00 Write Transaction Data (TX) - Packet 100 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT99 
7:0 0x00 Write Transaction Data (TX) - Packet 99 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR26 
Address: Operational Base + offset (0x18A8 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_WRDATA_PKT106 
31:24 0x00 Write Transaction Data (TX) - Packet 106 


Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2797 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT105 

23:16 0x00 Write Transaction Data (TX) - Packet 105 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT104 

15:8 0x00 Write Transaction Data (TX) - Packet 104 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT103 

7:0 0x00 Write Transaction Data (TX) - Packet 103 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR27 
Address: Operational Base + offset (Ox18AC 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_WRDATA_PKT110 
31:24 0x00 Write Transaction Data (TX) - Packet 110 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT109 

23:16 0x00 Write Transaction Data (TX) - Packet 109 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT108 

15:8 0x00 Write Transaction Data (TX) - Packet 108 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT107 

7:0 0x00 Write Transaction Data (TX) - Packet 107 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT WR28 
Address: Operational Base + offset (0x18B0) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT114 
31:24 0x00 Write Transaction Data (TX) - Packet 114 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT113 
23:16 0x00 Write Transaction Data (TX) - Packet 113 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT112 
15:8 0x00 Write Transaction Data (TX) - Packet 112 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT111 
7:0 0x00 Write Transaction Data (TX) - Packet 111 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR29 
Address: Operational Base + offset (0x18B4 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT118 
31:24 0x00 Write Transaction Data (TX) - Packet 118 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT117 
23:16 0x00 Write Transaction Data (TX) - Packet 117 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT116 
15:8 0x00 Write Transaction Data (TX) - Packet 116 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po CC—“‘C*é@DeSecription 
EARCRX_CMDC_XACT_WRDATA_PKT115 

7:0 0x00 Write Transaction Data (TX) - Packet 115 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR30 
Address: Operational Base + offset (0x18B8 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT122 
31:24 0x00 Write Transaction Data (TX) - Packet 122 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT121 
23:16 0x00 Write Transaction Data (TX) - Packet 121 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT120 
15:8 0x00 Write Transaction Data (TX) - Packet 120 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT119 
7:0 0x00 Write Transaction Data (TX) - Packet 119 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR31 
Address: Operational Base + offset (0x18BC) 


| Bit |Attr| Reset Value, Description 
EARCRX_CMDC_XACT_WRDATA_PKT126 

31:24 0x00 Write Transaction Data (TX) - Packet 126 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT125 

23:16 0x00 Write Transaction Data (TX) - Packet 125 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT124 

15:8 0x00 Write Transaction Data (TX) - Packet 124 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT123 

7:0 0x00 Write Transaction Data (TX) - Packet 123 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT WR32 
Address: Operational Base + offset (0x18C0O) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT130 
31:24 0x00 Write Transaction Data (TX) - Packet 130 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT129 
23:16 0x00 Write Transaction Data (TX) - Packet 129 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT128 
15:8 0x00 Write Transaction Data (TX) - Packet 128 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT127 
7:0 0x00 Write Transaction Data (TX) - Packet 127 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR33 
Address: Operational Base + offset (0x18C4) 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT134 
31:24 0x00 Write Transaction Data (TX) - Packet 134 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT133 
23:16 0x00 Write Transaction Data (TX) - Packet 133 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT132 
15:8 0x00 Write Transaction Data (TX) - Packet 132 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT131 
7:0 0x00 Write Transaction Data (TX) - Packet 131 
Value After Reset:0x0 


HDMI TX Controller EARCRX _CMDC XACT WR34 
Address: Operational Base + offset (0x18C8) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT138 
31:24 0x00 Write Transaction Data (TX) - Packet 138 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT137 
23:16 0x00 Write Transaction Data (TX) - Packet 137 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT136 
15:8 0x00 Write Transaction Data (TX) - Packet 136 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT135 
7:0 0x00 Write Transaction Data (TX) - Packet 135 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR35 
Address: Operational Base + offset (0x18CC) 


| Bit_|Attr| Reset Value | Description 
EARCRX_CMDC_XACT_WRDATA_PKT142 

31:24 0x00 Write Transaction Data (TX) - Packet 142 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT141 

23:16 0x00 Write Transaction Data (TX) - Packet 141 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT140 

15:8 0x00 Write Transaction Data (TX) - Packet 140 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT139 

7:0 0x00 Write Transaction Data (TX) - Packet 139 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT WR36 
Address: Operational Base + offset (0x18D0) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT146 
31:24 0x00 Write Transaction Data (TX) - Packet 146 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT145 
23:16 0x00 Write Transaction Data (TX) - Packet 145 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT144 
15:8 0x00 Write Transaction Data (TX) - Packet 144 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT143 
7:0 0x00 Write Transaction Data (TX) - Packet 143 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR37 
Address: Operational Base + offset (0x18D4) 


| Bit _|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT150 
31:24 0x00 Write Transaction Data (TX) - Packet 150 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT149 
23:16 0x00 Write Transaction Data (TX) - Packet 149 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT148 
15:8 0x00 Write Transaction Data (TX) - Packet 148 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT147 
7:0 0x00 Write Transaction Data (TX) - Packet 147 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR38 
Address: Operational Base + offset (0x18D8 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT154 
31:24 0x00 Write Transaction Data (TX) - Packet 154 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT153 
23:16 0x00 Write Transaction Data (TX) - Packet 153 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT152 
15:8 0x00 Write Transaction Data (TX) - Packet 152 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT151 
7:0 0x00 Write Transaction Data (TX) - Packet 151 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR39 

Address: Operational Base + offset (0x18DC) 

| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_WRDATA_PKT158 

31:24 0x00 Write Transaction Data (TX) - Packet 158 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT157 
23:16 0x00 Write Transaction Data (TX) - Packet 157 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT156 
15:8 0x00 Write Transaction Data (TX) - Packet 156 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT155 
7:0 0x00 Write Transaction Data (TX) - Packet 155 
Value After Reset:0x0 
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HDMI TX Controller EARCRX CMDC XACT WR40 
Address: Operational Base + offset (0x18E0 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT162 
31:24 0x00 Write Transaction Data (TX) - Packet 162 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT161 
23:16 0x00 Write Transaction Data (TX) - Packet 161 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT160 
15:8 0x00 Write Transaction Data (TX) - Packet 160 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT159 
7:0 0x00 Write Transaction Data (TX) - Packet 159 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR41 
Address: Operational Base + offset (0x18E4 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT166 
31:24 0x00 Write Transaction Data (TX) - Packet 166 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT165 
23:16 0x00 Write Transaction Data (TX) - Packet 165 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT164 
15:8 0x00 Write Transaction Data (TX) - Packet 164 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT163 
7:0 0x00 Write Transaction Data (TX) - Packet 163 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT WR42 
Address: Operational Base + offset (0x18E8) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT170 
31:24 0x00 Write Transaction Data (TX) - Packet 170 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT169 
23:16 0x00 Write Transaction Data (TX) - Packet 169 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT168 
15:8 0x00 Write Transaction Data (TX) - Packet 168 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT167 
7:0 0x00 Write Transaction Data (TX) - Packet 167 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR43 
Address: Operational Base + offset (0x18EC 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_WRDATA_PKT174 
31:24 0x00 Write Transaction Data (TX) - Packet 174 


Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT173 

23:16 0x00 Write Transaction Data (TX) - Packet 173 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT172 

15:8 0x00 Write Transaction Data (TX) - Packet 172 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT171 

7:0 0x00 Write Transaction Data (TX) - Packet 171 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR44 
Address: Operational Base + offset (0x18FO 


| Bit [Attr| Reset Value | Description 
EARCRX_CMDC_XACT_WRDATA_PKT178 

31:24 0x00 Write Transaction Data (TX) - Packet 178 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT177 

23:16 0x00 Write Transaction Data (TX) - Packet 177 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT176 

15:8 0x00 Write Transaction Data (TX) - Packet 176 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT175 

7:0 0x00 Write Transaction Data (TX) - Packet 175 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR45 
Address: Operational Base + offset (0x18F4) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT182 
31:24 0x00 Write Transaction Data (TX) - Packet 182 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT181 
23:16 0x00 Write Transaction Data (TX) - Packet 181 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT180 
15:8 0x00 Write Transaction Data (TX) - Packet 180 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT179 
7:0 0x00 Write Transaction Data (TX) - Packet 179 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR46 
Address: Operational Base + offset (0x18F8 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT186 
31:24 0x00 Write Transaction Data (TX) - Packet 186 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT185 
23:16 0x00 Write Transaction Data (TX) - Packet 185 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT184 
15:8 0x00 Write Transaction Data (TX) - Packet 184 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC(*é@DeeScription 
EARCRX_CMDC_XACT_WRDATA_PKT183 

7:0 0x00 Write Transaction Data (TX) - Packet 183 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR47 
Address: Operational Base + offset (0x18FC 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT190 
31:24 0x00 Write Transaction Data (TX) - Packet 190 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT189 
23:16 0x00 Write Transaction Data (TX) - Packet 189 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT188 
15:8 0x00 Write Transaction Data (TX) - Packet 188 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT187 
7:0 0x00 Write Transaction Data (TX) - Packet 187 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR48 
Address: Operational Base + offset (0x1900) 


| Bit_|Attr| Reset Value | Description 
EARCRX_CMDC_XACT_WRDATA_PKT194 

31:24 0x00 Write Transaction Data (TX) - Packet 194 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT193 

23:16 0x00 Write Transaction Data (TX) - Packet 193 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT192 

15:8 0x00 Write Transaction Data (TX) - Packet 192 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT191 

7:0 0x00 Write Transaction Data (TX) - Packet 191 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR49 
Address: Operational Base + offset (0x1904) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT198 
31:24 0x00 Write Transaction Data (TX) - Packet 198 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT197 
23:16 0x00 Write Transaction Data (TX) - Packet 197 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT196 
15:8 0x00 Write Transaction Data (TX) - Packet 196 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT195 
7:0 0x00 Write Transaction Data (TX) - Packet 195 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WRS50 
Address: Operational Base + offset (0x1908) 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT202 
31:24 0x00 Write Transaction Data (TX) - Packet 202 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT201 
23:16 0x00 Write Transaction Data (TX) - Packet 201 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT200 
15:8 0x00 Write Transaction Data (TX) - Packet 200 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT199 
7:0 0x00 Write Transaction Data (TX) - Packet 199 
Value After Reset:0x0 


HDMI TX Controller EARCRX _CMDC XACT WR51 
Address: Operational Base + offset (0x190C) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT206 
31:24 0x00 Write Transaction Data (TX) - Packet 206 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT205 
23:16 0x00 Write Transaction Data (TX) - Packet 205 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT204 
15:8 0x00 Write Transaction Data (TX) - Packet 204 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT203 
7:0 0x00 Write Transaction Data (TX) - Packet 203 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR52 
Address: Operational Base + offset (0x1910) 


| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_WRDATA_PKT210 

31:24 0x00 Write Transaction Data (TX) - Packet 210 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT209 

23:16 0x00 Write Transaction Data (TX) - Packet 209 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT208 

15:8 0x00 Write Transaction Data (TX) - Packet 208 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT207 

7:0 0x00 Write Transaction Data (TX) - Packet 207 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR53 
Address: Operational Base + offset (0x1914) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT214 
31:24 0x00 Write Transaction Data (TX) - Packet 214 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT213 
23:16 0x00 Write Transaction Data (TX) - Packet 213 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT212 
15:8 0x00 Write Transaction Data (TX) - Packet 212 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT211 
7:0 0x00 Write Transaction Data (TX) - Packet 211 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR54 
Address: Operational Base + offset (0x1918) 


| Bit |Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT218 
31:24 0x00 Write Transaction Data (TX) - Packet 218 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT217 
23:16 0x00 Write Transaction Data (TX) - Packet 217 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT216 
15:8 0x00 Write Transaction Data (TX) - Packet 216 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT215 
7:0 0x00 Write Transaction Data (TX) - Packet 215 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR55 
Address: Operational Base + offset (0x191C 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT222 
31:24 0x00 Write Transaction Data (TX) - Packet 222 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT221 
23:16 0x00 Write Transaction Data (TX) - Packet 221 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT220 
15:8 0x00 Write Transaction Data (TX) - Packet 220 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT219 
7:0 0x00 Write Transaction Data (TX) - Packet 219 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR56 

Address: Operational Base + offset (0x1920) 

| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_WRDATA_PKT226 

31:24 0x00 Write Transaction Data (TX) - Packet 226 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT225 
23:16 0x00 Write Transaction Data (TX) - Packet 225 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT224 
15:8 0x00 Write Transaction Data (TX) - Packet 224 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT223 
7:0 0x00 Write Transaction Data (TX) - Packet 223 
Value After Reset:0x0 
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HDMI TX Controller EARCRX CMDC XACT WR57 
Address: Operational Base + offset (0x1924 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT230 
31:24 0x00 Write Transaction Data (TX) - Packet 230 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT229 
23:16 0x00 Write Transaction Data (TX) - Packet 229 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT228 
15:8 0x00 Write Transaction Data (TX) - Packet 228 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT227 
7:0 0x00 Write Transaction Data (TX) - Packet 227 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR58 
Address: Operational Base + offset (0x1928 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT234 
31:24 0x00 Write Transaction Data (TX) - Packet 234 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT233 
23:16 0x00 Write Transaction Data (TX) - Packet 233 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT232 
15:8 0x00 Write Transaction Data (TX) - Packet 232 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT231 
7:0 0x00 Write Transaction Data (TX) - Packet 231 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR59 
Address: Operational Base + offset (0x192C) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT238 
31:24 0x00 Write Transaction Data (TX) - Packet 238 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT237 
23:16 0x00 Write Transaction Data (TX) - Packet 237 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT236 
15:8 0x00 Write Transaction Data (TX) - Packet 236 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT235 
7:0 0x00 Write Transaction Data (TX) - Packet 235 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR60 
Address: Operational Base + offset (0x1930 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_WRDATA_PKT242 
31:24 0x00 Write Transaction Data (TX) - Packet 242 


Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT241 

23:16 0x00 Write Transaction Data (TX) - Packet 241 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT240 

15:8 0x00 Write Transaction Data (TX) - Packet 240 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT239 

7:0 0x00 Write Transaction Data (TX) - Packet 239 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR61 
Address: Operational Base + offset (0x1934 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_WRDATA_PKT246 
31:24 0x00 Write Transaction Data (TX) - Packet 246 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT245 

23:16 0x00 Write Transaction Data (TX) - Packet 245 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT244 

15:8 0x00 Write Transaction Data (TX) - Packet 244 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT243 

7:0 0x00 Write Transaction Data (TX) - Packet 243 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT WR62 
Address: Operational Base + offset (0x1938) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_WRDATA_PKT250 
31:24 0x00 Write Transaction Data (TX) - Packet 250 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT249 
23:16 0x00 Write Transaction Data (TX) - Packet 249 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT248 
15:8 0x00 Write Transaction Data (TX) - Packet 248 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT247 
7:0 0x00 Write Transaction Data (TX) - Packet 247 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR63 
Address: Operational Base + offset (0x193C 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_WRDATA_PKT254 
31:24 0x00 Write Transaction Data (TX) - Packet 254 
Value After Reset:0x0 


EARCRX_CMDC_XACT_WRDATA_PKT253 
23:16 0x00 Write Transaction Data (TX) - Packet 253 
Value After Reset:0x0 
EARCRX_CMDC_XACT_WRDATA_PKT252 
15:8 0x00 Write Transaction Data (TX) - Packet 252 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CSC‘é @Secription 
EARCRX_CMDC_XACT_WRDATA_PKT251 

7:0 0x00 Write Transaction Data (TX) - Packet 251 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT WR64 
Address: Operational Base + offset (0x1940 


aie ew owooo000 SR 


joxoooo0a fReservede 
31:8 |aw | (0x000000 | Pee. Ft Field:Yes 


EARCRX_CMDC_XACT_WRDATA_PKT255 
0x00 Write Transaction Data (TX) - Packet 255 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RDO 
Address: Operational Base + offset (0x1960 


| Bit_|Attr| Reset Value 


fw lowo EARCRX_CMDC_XACT_RDDATA_PKT2 

31:24)RW |0x00 Read Transaction Data (RX) - Packet 2 

Value After Reset:0x0 

ease foo EARCRX_CMDC_XACT_RDDATA_PKT1 

23:16/RW |0x00 Read Transaction Data (RX) - Packet 1 
Value After Reset:0x0 

15:8 fw foro EARCRX_CMDC_XACT_RDDATA_PKTO 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet O 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDSIZE 

Read Transaction intended Data size in bytes-1. 

Note: Effectively transferred data size depends on the transaction 
7:0 |RW |0x00 execution; The actual transferred size is updated in 

earcrx_cmdc_xact_info:earcrx_cmdc_xact_size during the 

transaction; 

Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD1 
Address: Operational Base + offset (0x1964 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_RDDATA_PKT6 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 6 
Value After Reset:0x0 


zssisfew foo EARCRX_CMDC_XACT_RDDATA_PKT5 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 5 

Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT4 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 4 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT3 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 3 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT RD2 
Address: Operational Base + offset (0x1968) 


| Bit |Attr| Reset Value, 


Po eseription 
EARCRX_CMDC_XACT_RDDATA_PKT10 

31:24|RW |0x00 Read Transaction Data (RX) - Packet 10 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


pw fowoo EARCRX_CMDC_XACT_RDDATA_PKT9 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 9 

Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT8 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 8 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT7 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 7 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD3 
Address: Operational Base + offset (0x196C 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_RDDATA_PKT14 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 14 
Value After Reset:0x0 


zasisfew foo EARCRX_CMDC_XACT_RDDATA_PKT13 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 13 

Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT12 

15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 12 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT11 

7:0 |RW |0x00 Read Transaction Data (RX) - Packet 11 
Value After Reset:0x0 


HDMI TX Controller EARCRX _CMDC_ XACT RD4 
Address: Operational Base + offset (0x1970) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT18 
31:24|RW |0x00 Read Transaction Data (RX) - Packet 18 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT17 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 17 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT16 
15:8 |RW |0x00 Read Transaction Data (RX) - Packet 16 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT15 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 15 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD5 
Address: Operational Base + offset (0x1974 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_RDDATA_PKT22 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 22 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT21 
23:16/RW |0x00 Read Transaction Data (RX) - Packet 21 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT20 
15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 20 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC‘#éD @Secription 
EARCRX_CMDC_XACT_RDDATA_PKT19 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 19 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD6 
Address: Operational Base + offset (0x1978 


| Bit |Attr| Reset Value, 


pw fowoo EARCRX_CMDC_XACT_RDDATA_PKT26 

31:24|}RW |0x00 Read Transaction Data (RX) - Packet 26 

Value After Reset:0x0 

zasisfew foo EARCRX_CMDC_XACT_RDDATA_PKT25 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 25 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT24 

15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 24 
Value After Reset:0x0 

7.0. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT23 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 23 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD7 
Address: Operational Base + offset (0x197C) 


| Bit |Attr| Reset Value Description 

EARCRX_CMDC_XACT_RDDATA_PKT30 

31:24)RW |0x00 Read Transaction Data (RX) - Packet 30 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT29 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 29 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT28 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 28 
Value After Reset:0x0 

720 Jaw foxoo EARCRX_CMDC_XACT_RDDATA_PKT27 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 27 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC_ XACT RD8 
Address: Operational Base + offset (0x1980) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT34 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 34 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT33 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 33 
Value After Reset:0x0 


15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT32 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 32 

Value After Reset:0x0 

720. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT31 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 31 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD9 
Address: Operational Base + offset (0x1984) 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT38 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 38 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT37 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 37 
Value After Reset:0x0 


15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT36 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 36 

Value After Reset:0x0 

70 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT35 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 35 
Value After Reset:0x0 


HDMI TX Controller EARCRX _CMDC XACT RD10 
Address: Operational Base + offset (0x1988) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT42 

31:24|RW |0x00 Read Transaction Data (RX) - Packet 42 
Value After Reset:0x0 

easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT41 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 41 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT40 

15:8 |RW |0x00 Read Transaction Data (RX) - Packet 40 
Value After Reset:0x0 

720 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT39 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 39 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD11 
Address: Operational Base + offset (0x198C) 


| Bit |Attr| Reset Value, Description 

EARCRX_CMDC_XACT_RDDATA_PKT46 

31:24)RW |O0x00 Read Transaction Data (RX) - Packet 46 
Value After Reset:0x0 


zasisfew foxoo EARCRX_CMDC_XACT_RDDATA_PKT45 

3:16);RW |0x00 Read Transaction Data (RX) - Packet 45 

Value After Reset:0x0 

15:8 rw foo EARCRX_CMDC_XACT_RDDATA_PKT44 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 44 
Value After Reset:0x0 

720 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT43 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 43 
Value After Reset:0x0 


HDMI TX Controller EARCRX _CMDC XACT RD12 
Address: Operational Base + offset (0x1990) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT50 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 50 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT49 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 49 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT48 
15:8 |RW |0x00 Read Transaction Data (RX) - Packet 48 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT47 
7:0 |RW |0x00 Read Transaction Data (RX) - Packet 47 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD13 
Address: Operational Base + offset (0x1994) 


| Bit |Attr| Reset Value 


pw fowco EARCRX_CMDC_XACT_RDDATA_PKT54 

31:24|}RW |0x00 Read Transaction Data (RX) - Packet 54 

Value After Reset:0x0 

easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT53 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 53 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT52 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 52 
Value After Reset:0x0 

720 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT51 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 51 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD14 
Address: Operational Base + offset (0x1998 


| Bit _|Attr| Reset Value 


EARCRX_CMDC_XACT_RDDATA_PKT58 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 58 
Value After Reset:0x0 
zasisfew foo EARCRX_CMDC_XACT_RDDATA_PKT57 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 57 
Value After Reset:0x0 
15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT56 
15:8 |RW |0x00 Read Transaction Data (RX) - Packet 56 
Value After Reset:0x0 
7.0. Jaw foxoo EARCRX_CMDC_XACT_RDDATA_PKT55 
7:0 |RW |0x00 Read Transaction Data (RX) - Packet 55 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD1i5 
Address: Operational Base + offset (0x199C) 
| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_RDDATA_PKT62 
31:24)}RW |0x00 Read Transaction Data (RX) - Packet 62 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT61 
23:16/RW |0x00 Read Transaction Data (RX) - Packet 61 
Value After Reset:0x0 


15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT60 

15:8 |RW |0x00 Read Transaction Data (RX) - Packet 60 

Value After Reset:0x0 

70 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT59 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 59 
Value After Reset:0x0 
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HDMI TX Controller EARCRX CMDC XACT RD16 
Address: Operational Base + offset (0x19A0 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT66 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 66 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT65 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 65 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT64 
15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 64 
Value After Reset:0x0 
20. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT63 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 63 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD17 
Address: Operational Base + offset (0x19A4 


| Bit_|Attr| Reset Value 


pw lowo EARCRX_CMDC_XACT_RDDATA_PKT70 

31:24|}RW |0x00 Read Transaction Data (RX) - Packet 70 

Value After Reset:0x0 

essa foo EARCRX_CMDC_XACT_RDDATA_PKT69 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 69 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT68 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 68 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT67 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 67 
Value After Reset:0x0 


HDMI TX Controller EARCRX _CMDC XACT RD18 
Address: Operational Base + offset (0x19A8) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT74 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 74 
Value After Reset:0x0 
easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT73 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 73 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT72 
15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 72 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT71 
7:0 |RW |0x00 Read Transaction Data (RX) - Packet 71 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD19 
Address: Operational Base + offset (Ox19AC 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_RDDATA_PKT78 
31:24|RW |0x00 Read Transaction Data (RX) - Packet 78 


Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2814 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


pw fowoo EARCRX_CMDC_XACT_RDDATA_PKT77 

23:16}RW |0x00 Read Transaction Data (RX) - Packet 77 

Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT76 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 76 
Value After Reset:0x0 

720 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT75 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 75 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD20 
Address: Operational Base + offset (0x19B0 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_RDDATA_PKT82 
31:24)}RW |0x00 Read Transaction Data (RX) - Packet 82 
Value After Reset:0x0 


zasisfew foo EARCRX_CMDC_XACT_RDDATA_PKT81 

23:16/RW |0x00 Read Transaction Data (RX) - Packet 81 

Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT80 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 80 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT79 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 79 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD21 
Address: Operational Base + offset (0x19B4) 


| Bit |Attr| Reset Value, 


pw fowoo EARCRX_CMDC_XACT_RDDATA_PKT86 

31:24|RW |0x00 Read Transaction Data (RX) - Packet 86 

Value After Reset:0x0 

easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT85 

23:16}RW |0x00 Read Transaction Data (RX) - Packet 85 
Value After Reset:0x0 

15:¢ rw foxoo EARCRX_CMDC_XACT_RDDATA_PKT84 

15:8 |RW |0x00 Read Transaction Data (RX) - Packet 84 
Value After Reset:0x0 

720 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT83 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 83 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD22 
Address: Operational Base + offset (0x19B8 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_RDDATA_PKT90 
31:24|}RW |0x00 Read Transaction Data (RX) - Packet 90 
Value After Reset:0x0 


zssisfew foo EARCRX_CMDC_XACT_RDDATA_PKT89 

23:16}RW |0x00 Read Transaction Data (RX) - Packet 89 

Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT88 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 88 
Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2815 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po C—C—“‘(CC(*é@DeeScription 
EARCRX_CMDC_XACT_RDDATA_PKT87 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 87 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD23 
Address: Operational Base + offset (Ox19BC 


| Bit |Attr| Reset Value, 


pw fowoo EARCRX_CMDC_XACT_RDDATA_PKT94 

31:24|}RW |0x00 Read Transaction Data (RX) - Packet 94 

Value After Reset:0x0 

zasisfew foo EARCRX_CMDC_XACT_RDDATA_PKT93 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 93 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT92 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 92 
Value After Reset:0x0 

7.0. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT91 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 91 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD24 
Address: Operational Base + offset (0x19C0) 


| Bit |Attr| Reset Value Description 

EARCRX_CMDC_XACT_RDDATA_PKT98 

31:24)RW |0x00 Read Transaction Data (RX) - Packet 98 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT97 

23:16/RW |0x00 Read Transaction Data (RX) - Packet 97 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT96 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 96 
Value After Reset:0x0 

720 Jaw foxoo EARCRX_CMDC_XACT_RDDATA_PKT95 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 95 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC_ XACT RD25 
Address: Operational Base + offset (0x19C4) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT102 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 102 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT101 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 101 
Value After Reset:0x0 


15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT100 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 100 

Value After Reset:0x0 

720. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT99 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 99 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD26 
Address: Operational Base + offset (0x19C8) 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT106 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 106 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT105 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 105 
Value After Reset:0x0 


15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT104 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 104 

Value After Reset:0x0 

70 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT103 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 103 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT RD27 
Address: Operational Base + offset (0x19CC) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT110 
31:24|RW |0x00 Read Transaction Data (RX) - Packet 110 
Value After Reset:0x0 
easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT109 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 109 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT108 
15:8 |RW |0x00 Read Transaction Data (RX) - Packet 108 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT107 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 107 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD28& 
Address: Operational Base + offset (0x19D0) 


| Bit_|Attr| Reset Value | Description 
EARCRX_CMDC_XACT_RDDATA_PKT114 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 114 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT113 

23:16|}RW |0x00 Read Transaction Data (RX) - Packet 113 
Value After Reset:0x0 

EARCRX_CMDC_XACT_RDDATA_PKT112 

15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 112 
Value After Reset:0x0 

EARCRX_CMDC_XACT_RDDATA_PKT111 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 111 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT RD29 
Address: Operational Base + offset (0x19D4) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT118 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 118 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT117 
23:16/RW |0x00 Read Transaction Data (RX) - Packet 117 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT116 
15:8 |RW /0x00 Read Transaction Data (RX) - Packet 116 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT115 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 115 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD30 
Address: Operational Base + offset (0x19D8) 


| Bit |Attr| Reset Value 


EARCRX_CMDC_XACT_RDDATA_PKT122 

31:24)RW |0x00 Read Transaction Data (RX) - Packet 122 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT121 

23:16/RW |0x00 Read Transaction Data (RX) - Packet 121 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT120 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 120 
Value After Reset:0x0 

720 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT119 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 119 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD31 
Address: Operational Base + offset (Ox19DC 


| Bit _|Attr| Reset Value 


EARCRX_CMDC_XACT_RDDATA_PKT126 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 126 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT125 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 125 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT124 
15:8 |RW /0x00 Read Transaction Data (RX) - Packet 124 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT123 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 123 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD32 
Address: Operational Base + offset (0x19E0) 
| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_RDDATA_PKT130 
31:24)}RW |0x00 Read Transaction Data (RX) - Packet 130 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT129 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 129 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT128 
15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 128 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT127 
7:0 |RW |0x00 Read Transaction Data (RX) - Packet 127 
Value After Reset:0x0 
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HDMI TX Controller EARCRX CMDC XACT RD33 
Address: Operational Base + offset (0x19E4 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT134 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 134 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT133 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 133 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT132 
15:8 |RW |0x00 Read Transaction Data (RX) - Packet 132 
Value After Reset:0x0 
20. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT131 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 131 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD34 
Address: Operational Base + offset (0x19E8 


| Bit_|Attr| Reset Value 


pw lowo EARCRX_CMDC_XACT_RDDATA_PKT138 

31:24|}RW |0x00 Read Transaction Data (RX) - Packet 138 

Value After Reset:0x0 

essa foo EARCRX_CMDC_XACT_RDDATA_PKT137 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 137 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT136 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 136 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT135 

7:0 |RW |0x00 Read Transaction Data (RX) - Packet 135 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC XACT RD35 
Address: Operational Base + offset (Ox19EC) 


| Bit |Attr| Reset Value, 


pw [oxo EARCRX_CMDC_XACT_RDDATA_PKT142 

31:24)RW |0x00 Read Transaction Data (RX) - Packet 142 

Value After Reset:0x0 

easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT141 

23:16}RW |0x00 Read Transaction Data (RX) - Packet 141 
Value After Reset:0x0 

15:8 fw foro EARCRX_CMDC_XACT_RDDATA_PKT140 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 140 
Value After Reset:0x0 

720. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT139 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 139 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD36 
Address: Operational Base + offset (0x19FO 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_RDDATA_PKT146 
31:24|RW |0x00 Read Transaction Data (RX) - Packet 146 


Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT145 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 145 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT144 

15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 144 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT143 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 143 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD37 
Address: Operational Base + offset (0x19F4 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_RDDATA_PKT150 
31:24)}RW |0x00 Read Transaction Data (RX) - Packet 150 
Value After Reset:0x0 


zasisfew foo EARCRX_CMDC_XACT_RDDATA_PKT149 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 149 

Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT148 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 148 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT147 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 147 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC_ XACT RD38 
Address: Operational Base + offset (0x19F8) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT154 

31:24|RW |0x00 Read Transaction Data (RX) - Packet 154 
Value After Reset:0x0 

easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT153 

23:16}RW |0x00 Read Transaction Data (RX) - Packet 153 
Value After Reset:0x0 

15:¢ rw foxoo EARCRX_CMDC_XACT_RDDATA_PKT152 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 152 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT151 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 151 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD39 
Address: Operational Base + offset (0x19FC 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_RDDATA_PKT158 
31:24|}RW |0x00 Read Transaction Data (RX) - Packet 158 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT157 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 157 
Value After Reset:0x0 
15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT156 
15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 156 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po CC—“‘(CC(*é@WDeeScription 
EARCRX_CMDC_XACT_RDDATA_PKT155 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 155 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD40 
Address: Operational Base + offset (0Ox1A00 


| Bit |Attr| Reset Value, 


pw fowoo EARCRX_CMDC_XACT_RDDATA_PKT162 

31:24)RW |0x00 Read Transaction Data (RX) - Packet 162 

Value After Reset:0x0 

zasisfew foo EARCRX_CMDC_XACT_RDDATA_PKT161 

23:16}RW |0x00 Read Transaction Data (RX) - Packet 161 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT160 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 160 
Value After Reset:0x0 

7.0. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT159 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 159 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD41 
Address: Operational Base + offset (0x1A04) 


| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_RDDATA_PKT166 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 166 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT165 

23:16/RW |0x00 Read Transaction Data (RX) - Packet 165 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT164 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 164 
Value After Reset:0x0 

720 Jaw foxoo EARCRX_CMDC_XACT_RDDATA_PKT163 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 163 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD42 
Address: Operational Base + offset (0x1A08) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT170 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 170 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT169 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 169 
Value After Reset:0x0 


15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT168 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 168 

Value After Reset:0x0 

720. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT167 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 167 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD43 
Address: Operational Base + offset (0x1A0C) 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT174 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 174 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT173 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 173 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT172 
15:8 |RW /0x00 Read Transaction Data (RX) - Packet 172 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT171 
7:0 |RW |0x00 Read Transaction Data (RX) - Packet 171 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD44 
Address: Operational Base + offset (0x1A10) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT178 
31:24|RW |0x00 Read Transaction Data (RX) - Packet 178 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT177 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 177 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT176 
15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 176 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT175 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 175 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD45 
Address: Operational Base + offset (0x1A14) 


| Bit |Attr| Reset Value, Description 
EARCRX_CMDC_XACT_RDDATA_PKT182 
31:24)RW |O0x00 Read Transaction Data (RX) - Packet 182 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT181 

23:16}RW |0x00 Read Transaction Data (RX) - Packet 181 
Value After Reset:0x0 

15:8 rw foo EARCRX_CMDC_XACT_RDDATA_PKT180 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 180 
Value After Reset:0x0 

EARCRX_CMDC_XACT_RDDATA_PKT179 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 179 
Value After Reset:0x0 


HDMI TX Controller EARCRX _CMDC XACT RD46 
Address: Operational Base + offset (0x1A18) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT186 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 186 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT185 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 185 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT184 
15:8 |RW |0x00 Read Transaction Data (RX) - Packet 184 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT183 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 183 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD47 
Address: Operational Base + offset (0x1A1C) 


| Bit |Attr| Reset Value 


pw fowco EARCRX_CMDC_XACT_RDDATA_PKT190 

31:24|}RW |0x00 Read Transaction Data (RX) - Packet 190 

Value After Reset:0x0 

easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT189 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 189 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT188 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 188 
Value After Reset:0x0 

720 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT187 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 187 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD48 
Address: Operational Base + offset (0x1A20 


| Bit _|Attr| Reset Value 


EARCRX_CMDC_XACT_RDDATA_PKT194 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 194 
Value After Reset:0x0 
zasisfew foo EARCRX_CMDC_XACT_RDDATA_PKT193 
23:16;}RW |0x00 Read Transaction Data (RX) - Packet 193 
Value After Reset:0x0 
15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT192 
15:8 |RW /0x00 Read Transaction Data (RX) - Packet 192 
Value After Reset:0x0 
7.0. Jaw foxoo EARCRX_CMDC_XACT_RDDATA_PKT191 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 191 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD49 
Address: Operational Base + offset (0x1A24) 
| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_RDDATA_PKT198 
31:24)}RW |0x00 Read Transaction Data (RX) - Packet 198 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT197 
23:16/RW |0x00 Read Transaction Data (RX) - Packet 197 
Value After Reset:0x0 


15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT196 

15:8 |RW |0x00 Read Transaction Data (RX) - Packet 196 

Value After Reset:0x0 

70 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT195 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 195 
Value After Reset:0x0 
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HDMI TX Controller EARCRX CMDC XACT RD50 
Address: Operational Base + offset (0x1A28 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT202 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 202 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT201 
23:16/RW |0x00 Read Transaction Data (RX) - Packet 201 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT200 
15:8 |RW /0x00 Read Transaction Data (RX) - Packet 200 
Value After Reset:0x0 
20. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT199 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 199 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD51 
Address: Operational Base + offset (Ox1A2C 


| Bit_|Attr| Reset Value 


pw lowo EARCRX_CMDC_XACT_RDDATA_PKT206 

31:24|}RW |0x00 Read Transaction Data (RX) - Packet 206 

Value After Reset:0x0 

essa foo EARCRX_CMDC_XACT_RDDATA_PKT205 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 205 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT204 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 204 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT203 

7:0 |RW |0x00 Read Transaction Data (RX) - Packet 203 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD52 
Address: Operational Base + offset (0x1A30) 


| Bit |Attr| Reset Value, 


pw [oxo EARCRX_CMDC_XACT_RDDATA_PKT210 

31:24|)RW |0x00 Read Transaction Data (RX) - Packet 210 

Value After Reset:0x0 

easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT209 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 209 
Value After Reset:0x0 

15:8 fw foro EARCRX_CMDC_XACT_RDDATA_PKT208 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 208 
Value After Reset:0x0 

720. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT207 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 207 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD53 
Address: Operational Base + offset (0x1A34 


| Bit |Attr| Reset Value Description 


EARCRX_CMDC_XACT_RDDATA_PKT214 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 214 


Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT213 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 213 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT212 

15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 212 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT211 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 211 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD54 
Address: Operational Base + offset (0x1A38 


| Bit [Attr| Reset Value | Description 
EARCRX_CMDC_XACT_RDDATA_PKT218 
31:24)}RW |0x00 Read Transaction Data (RX) - Packet 218 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT217 

23:16/RW |0x00 Read Transaction Data (RX) - Packet 217 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT216 

15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 216 
Value After Reset:0x0 

EARCRX_CMDC_XACT_RDDATA_PKT215 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 215 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD55 
Address: Operational Base + offset (0x1A3C) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT222 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 222 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT221 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 221 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT220 
15:8 |RW /0x00 Read Transaction Data (RX) - Packet 220 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT219 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 219 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD56 
Address: Operational Base + offset (0x1A40 


| Bit_|Attr| Reset Value 


EARCRX_CMDC_XACT_RDDATA_PKT226 
31:24|}RW |0x00 Read Transaction Data (RX) - Packet 226 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT225 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 225 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT224 
15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 224 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po CC—“‘(C(*é@WDeeScription 
EARCRX_CMDC_XACT_RDDATA_PKT223 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 223 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD57 
Address: Operational Base + offset (0x1A44 


| Bit |Attr| Reset Value, 


pw fowoo EARCRX_CMDC_XACT_RDDATA_PKT230 

31:24|}RW |0x00 Read Transaction Data (RX) - Packet 230 

Value After Reset:0x0 

zasisfew foo EARCRX_CMDC_XACT_RDDATA_PKT229 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 229 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT228 

15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 228 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT227 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 227 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD58 
Address: Operational Base + offset (0x1A48) 


| Bit |Attr| Reset Value Description 
EARCRX_CMDC_XACT_RDDATA_PKT234 
31:24|}RW |0x00 Read Transaction Data (RX) - Packet 234 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT233 

23:16/RW |0x00 Read Transaction Data (RX) - Packet 233 
Value After Reset:0x0 

15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT232 

15:8 |RW /0x00 Read Transaction Data (RX) - Packet 232 
Value After Reset:0x0 

720 Jaw foxoo EARCRX_CMDC_XACT_RDDATA_PKT231 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 231 
Value After Reset:0x0 


HDMI TX Controller EARCRX_CMDC_ XACT RD59 
Address: Operational Base + offset (0x1A4C) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT238 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 238 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT237 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 237 
Value After Reset:0x0 


15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT236 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 236 

Value After Reset:0x0 

720. Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT235 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 235 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD6O 
Address: Operational Base + offset (0x1A50) 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT242 
31:24)RW |0x00 Read Transaction Data (RX) - Packet 242 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT241 
23:16/RW |0x00 Read Transaction Data (RX) - Packet 241 
Value After Reset:0x0 


15:8 fw foo EARCRX_CMDC_XACT_RDDATA_PKT240 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 240 

Value After Reset:0x0 

70 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT239 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 239 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD61 
Address: Operational Base + offset (0x1A54) 


| Bit |Attr| Reset Value, 


pw fowo EARCRX_CMDC_XACT_RDDATA_PKT246 

31:24|RW |0x00 Read Transaction Data (RX) - Packet 246 

Value After Reset:0x0 

easisfew foo EARCRX_CMDC_XACT_RDDATA_PKT245 

23:16;}RW |0x00 Read Transaction Data (RX) - Packet 245 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT244 

15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 244 
Value After Reset:0x0 

720 Jaw foo EARCRX_CMDC_XACT_RDDATA_PKT243 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 243 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD62 
Address: Operational Base + offset (0x1A58) 


| Bit |Attr| Reset Value, Description 
EARCRX_CMDC_XACT_RDDATA_PKT250 
31:24)RW |O0x00 Read Transaction Data (RX) - Packet 250 
Value After Reset:0x0 


zasisfew foxoo EARCRX_CMDC_XACT_RDDATA_PKT249 

3:16);RW |0x00 Read Transaction Data (RX) - Packet 249 

Value After Reset:0x0 

15:8 rw foo EARCRX_CMDC_XACT_RDDATA_PKT248 

15:8 |RW /|0x00 Read Transaction Data (RX) - Packet 248 
Value After Reset:0x0 
EARCRX_CMDC_XACT_RDDATA_PKT247 

7:0 |RW {0x00 Read Transaction Data (RX) - Packet 247 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD63 
Address: Operational Base + offset (0x1A5C) 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT254 
31:24|)RW |0x00 Read Transaction Data (RX) - Packet 254 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT253 
23:16}RW |0x00 Read Transaction Data (RX) - Packet 253 
Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2827 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


EARCRX_CMDC_XACT_RDDATA_PKT252 
15:8 |RW |/0x00 Read Transaction Data (RX) - Packet 252 
Value After Reset:0x0 


EARCRX_CMDC_XACT_RDDATA_PKT251 
7:0 |RW {0x00 Read Transaction Data (RX) - Packet 251 
Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC XACT RD64 
Address: Operational Base + offset (0x1A60) 


eet Reset Value 


Reserved0— 

EARCRX CMDC XACT_RDDATA_PKT255 
RW |0x00 Read Transaction Data (RX) - Packet 255 

Value After Reset:0x0 


HDMI TX Controller EARCRX CMDC SYNC CONFIG 
Address: Operational Base + offset (0x1B00) 


Perey Reset Value 


joxoooa «Reserved 
31: 31:16 Rw | ox0000 Reserved Field: Yes 


EARCRX_CMDC_PULSE_FILTER_DATAOUT_DRV_EN_ACK 
Pulse filter depth in refclk clock cycles, for input 
"ijearcrx_cmdc_dataout_drv_en_ack" 
Boe EW 0x08 The recommended minimum and maximum values depend on the 
eARC PHY, check its documentation for reference. 
Value After Reset:0x4 


EARCRX_CMDC_PULSE_FILTER_DATAIN 

Pulse filter depth in refclk clock cycles, for input 
"jearcrx_cmdc_datain" 

The recommended minimum is based on CMDC data rise/fall 
TeARC_RISE_FALL_CM (max 30ns): 

7:0 |RW |OxOe Filter depth (min) = ceil( (refclk freq in MHz/1000) * 30 ) 
The recommended maximum is based on the shortest width of 
any level (0 or 1) in the eARC CMDC line TeARC_TGL_CM = 
475ns. 

Filter depth (max) = floor( (refclk freq in MHz/1000) * 475) 
Value After Reset:0xe 


HDMI TX Controller EARCRX DMAC PHY CONTROL 

Address: Operational Base + offset (0x1C00 

sist aw owoooo0000 SS 
exorseonog ee s—CsiSCS 


sist fawe (000000000 [isn Field:Yes 


EARCRX_DMAC_PHY_RCV_EN 
RW {0x0 eARC RX PHY DMAC Receiver enable 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CONFIG 
Address: Operational Base + offset (0x1C08 


| Bit _|Attr| Reset Value 


. Reservedi 
mecpooee Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


Po C—“‘CCC*éieSecription 
EARCRX_DMAC_SAO_1I2S_BPCUV_EN 
Serial Audio Output IF - 12S bit mapping with BPCUV enable 
Values: 

Yo EN Ox0 0x0 (SAO_I2SBPCUV_DISABLE): Disabled 
0x1 (SAO_I2SBPCUV_ENABLE): Enabled 
Value After Reset:0x0 


EARCRX_DMAC_SAO_I2S_EN 
Serial Audio Output IF - I2S enable 
Note 1:This audio interface supports the following audio types 
referred in the HDMI Enhanced Audio Return Channel section of 
the HDMI 2.1 Specification: 
2-channel L-PCM (12S pairs enabled: 1) 
RW {0x0 8-channel L-PCM (12S pairs enabled: 4) 
Compressed Audio Layout A (12S pairs enabled: 1) 
Compressed Audio Layout B (12S pairs enabled: 1) 
Values: 
0x0 (SAO_I2S_ DISABLE): Disabled 
Oxi (SAO_I2S_ ENABLE): Enabled 
Value After Reset:0x0 


EARCRX_DMAC_SAO_SPDIF_EN 
Serial Audio Output IF - S/PDIF enable 
Note:This audio interface supports the following audio types 
referred in the HDMI Enhanced Audio Return Channel section of 
the HDMI 2.1 Specification: 
2-channel L-PCM (S/PDIF pairs enabled: 1) 
5 RW {0x0 8-channel L-PCM (S/PDIF pairs enabled: 4) 
Compressed Audio Layout A (S/PDIF pairs enabled: 1) 
Compressed Audio Layout B (S/PDIF pairs enabled: 1) 
Values: 
0x0 (SAO_SPDIF_DISABLE): Disabled 
Oxi (SAO_SPDIF_ENABLE): Enabled 
Value After Reset:0x0 
EARCRX_DMAC_PAO_EN 
Parallel Audio Output IF (PAO) enable 
Note 1:This audio interface supports all audio types referred in 
the HDMI Enhanced Audio Return Channel section of the HDMI 
4 RW |0x0O 2.1 Specification. 
Values: 
0x0 (PAO_DISABLE): Disabled 
Oxi (PAO_ENABLE): Enabled 
Value After Reset:0x0 
ReservedO 


EARCRX_DMAC_ECC_INV_SYNDBITORDER 
Invert ECC bit order, relative to the last stage on the LFSR 
syndrome generator as the LFSR-MSb: 
1 RW |0x0 Values: 
0x0 (ECCBITORD_MSBFIRST): LFSR-MSb sent first 
Oxi (ECCBITORD_LSBFIRST): LFSR-LSb sent first 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC‘éD@Secription 

EARCRX_DMAC_ECC_ERRCORRECT_EN 

ECC Error Correction enable for Compressed Audio 

Values: 

0x0 (ECCERR_COMPAUD_DISABLE): Disabled - The received ECC 
Rw lox syndrome bits are only checked against the locally calculated 

syndrome. 

0x1 (ECCERR_COMPAUD_ENABLE): Enabled - The received ECC 

syndrome is used to correct bit errors in the Compressed Audio 

sample. 

Value After Reset:0x1 


HDMI TX Controller EARCRX DMAC CONTROLO 
Address: Operational Base + offset (0x1COC 


Pert Reset Value 


joxooo000 _jReserveds 
31: 31:19] Rw | }0x000000 Reserved Field: Yes 


EARCRX_DMAC_AUDIO_TYPE_OVR_VALUE 
Audio type override value: 
Note 1: Others values not listed are reserved 
Values: 
0x0 (UNKNOWN): Unknown 
0x1 (LPCM_2CH): Unencrypted L-PCM 2-ch 
Ox2 (MULTI_LPCM_2CH): Unencrypted Multi-Channel L-PCM 2-ch 
0x3 (MULTI_LPCM_8CH): Unencrypted Multi-Channel L-PCM 8-ch 
0x4 (MULTI_LPCM_16CH): Unencrypted Multi-Channel L-PCM 16- 
ch 
0x5 (MULTI_LPCM_32CH): Unencrypted Multi-Channel L-PCM 32- 
ch 
0x6 (OBA_6CH): Unencrypted OBA 6-ch 
0x7 (OBA_12CH): Unencrypted OBA 12-ch 

RW |0x00 0x8 (CAUD_A): Unencrypted Compressed Audio Layout A 
0x9 (CAUD_B): Unencrypted Compressed Audio Layout B 
Oxa (ENC_MULTI_LPCM_2CH): Encrypted Multi-Channel L-PCM 2- 
ch 
Oxb (ENC_MULTI_LPCM_8CH): Encrypted Multi-Channel L-PCM 8- 
ch 
Oxc (ENC_MULTI_LPCM_16CH): Encrypted Multi-Channel L-PCM 
16-ch 
Oxd (ENC_MULTI_LPCM_32CH): Encrypted Multi-Channel L-PCM 
32-ch 
Oxe (ENC_OBA_6CH): Encrypted OBA 6-ch 
Oxf (ENC_OBA_12CH): Encrypted OBA 12-ch 
0x10 (ENC_CAUD_A): Encrypted Compressed Audio Layout A 
0x11 (ENC_CAUD_B): Encrypted Compressed Audio Layout B 
Value After Reset:0x0 


EARCRX_DMAC_AUDIO_TYPE_OVR_EN 
Audio type override enable 
Values: 

a RMON 0x0 (DMAC_AUDTYPE_OVR_DISABLE): Disabled 
0x1 (DMAC_AUDTYPE_OVR_ENABLE): Enabled 
Value After Reset:0x0 


: ReservedO 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CSCDeeScription 
EARCRX_DMAC_AUDIO_EN 
Audio output interfaces enable 
Values: 
a 0x0 (DMAC_OUTIF_DISABLE): Disabled 
0x1 (DMAC_OUTIF_ENABLE): Enabled 
Value After Reset:0x0 


EARCRX_DMAC_EN 
eARC RX DMAC Audio datapath enable 
Values: 

Boxe 0x0 (DMAC_AUDIO_ DISABLE): Disabled 
0x1 (DMAC_AUDIO_ENABLE): Enabled 
Value After Reset:0x1 


HDMI TX Controller EARCRX_DMAC_CONTROLi 
Address: Operational Base + offset (0x1C10) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_CHANNEL_ALLOC 
Audio channel enable (up to 32 channel) 
Note 1: MSB: channel 32, LSB: channel 1 

31:0 |RW |0Ox00000000 |Note 2:The highest channel index must be aligned with DMAC 
audio type (e.g. for Multi-Channel L-PCM 16-ch, the highest 
channel index is 16). 
Value After Reset:0x0 


HDMI TX Controller EARCRX _DMAC_ STATUS 
Address: Operational Base + offset (0x1C14) 


ausiaew [owoo000 SER 


joxooooa Reserved? 
31:14] a Rw | (0x00000 | Reserved Field: Yes 


EARCRX_DMAC_EARC_BPCLK_MFACTOR 
eARC biphase clock frequency multiplication factor in relation to 
the eARC audio clock frequency (=128*Fs) of the incoming audio 
stream: 
13:12 Values: 
0x0 (EARCBIPHASEO): eARC biphase = 1*eARC audio 
0x1 (EARCBIPHASE1): eARC biphase = 4*eARC audio 
0x2 (EARCBIPHASE2): eARC biphase = 8*eARC audio 
0x3 (EARCBIPHASE3): eARC biphase = 16*eARC audio 
Value After Reset:0x0 


: Reservedi 


EARCRX_DMAC_AUDIO_MUTE_ST 
Audio mute status of the incoming audio stream 
Note:Changing this field register is followed by the interrupt 
earcrx_dmac_audio_mute_chg_irq. 

0x0 Values: 
0x0 (AUDMUTE_NOTASSERT): Channel Status MUTE bit not 
asserted for at least two IEC 60958-1 blocks 
0x1 (AUDMUTE_ASSERT): Channel Status MUTE bit asserted for 
at least two IEC 60958-1 blocks 
Value After Reset:0x0 


. ReservedO 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
EARCRX_DMAC_AUDIO_TYPE_ST 
Audio type of the incoming audio stream 
Note 1: Others values not listed are reserved 
Note 2:Changing this field register is followed by the interrupt 
earcrx_dmac_audio_type_chg_irq 
Values: 
0x0 (UNKNOWN): Unknown 
0x1 (LPCM_2CH): Unencrypted L-PCM 2-ch 
0x2 (MULTI_LPCM_2CH): Unencrypted Multi-Channel L-PCM 2-ch 
0x3 (MULTI_LPCM_8CH): Unencrypted Multi-Channel L-PCM 8-ch 
Ox4 (MULTI_LPCM_16CH): Unencrypted Multi-Channel L-PCM 16- 
ch 
0x5 (MULTI_LPCM_32CH): Unencrypted Multi-Channel L-PCM 32- 
ch 
0x6 (OBA_6CH): Unencrypted OBA 6-ch 

4:0 0x00 0x7 (OBA_12CH): Unencrypted OBA 12-ch 
0x8 (CAUD_A): Unencrypted Compressed Audio Layout A 
0x9 (CAUD_B): Unencrypted Compressed Audio Layout B 
Oxa (ENC_MULTI_LPCM_2CH): Encrypted Multi-Channel L-PCM 2- 
ch 
Oxb (ENC_MULTI_LPCM_8CH): Encrypted Multi-Channel L-PCM 8- 
ch 
Oxc (ENC_MULTI_LPCM_16CH): Encrypted Multi-Channel L-PCM 
16-ch 
Oxd (ENC_MULTI_LPCM_32CH): Encrypted Multi-Channel L-PCM 
32-ch 
Oxe (ENC_OBA_6CH): Encrypted OBA 6-ch 
Oxf (ENC_OBA_12CH): Encrypted OBA 12-ch 
0x10 (ENC_CAUD_A): Encrypted Compressed Audio Layout A 
0x11 (ENC_CAUD_B): Encrypted Compressed Audio Layout B 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC_CHSTATUSO 
Address: Operational Base + offset (0x1C18) 


| Bit |Attr| Reset Value, 


Po Cieescription 
EARCRX_DMAC_CHSTATUS_3_0 
Audio Channel Status bytes 3 to 0 

31:0 0x00000000 |Note 1: Any change of Channel Status payload is followed by the 
interrupt earcrx_dmac_chstatus_block_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_CHSTATUS1 
Address: Operational Base + offset (0x1C1C) 


| Bit |Attr| Reset Value, 


Po Ciescription 
EARCRX_DMAC_CHSTATUS_7_4 
Audio Channel Status bytes 7 to 4 

31:0 0x00000000 |Note 1: Any change of Channel Status payload is followed by the 
interrupt earcrx_dmac_chstatus_block_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS2 
Address: Operational Base + offset (0x1C20) 
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| Bit |Attr| Reset Value, 


Po C‘éi scription 
EARCRX_DMAC_CHSTATUS_11_8 
Audio Channel Status bytes 11 to 8 

31:0 0x00000000 |Note 1: Any change of Channel Status payload is followed by the 
interrupt earcrx_dmac_chstatus_block_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS3 
Address: Operational Base + offset (0x1C24) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_CHSTATUS_15_12 
Audio Channel Status bytes 15 to 12 
31:0 0x00000000 |Note 1: Any change of Channel Status payload is followed by the 
interrupt earcrx_dmac_chstatus_block_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS4 
Address: Operational Base + offset (0x1C28 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_CHSTATUS_19_16 
Audio Channel Status bytes 19 to 16 
31:0 0x00000000 |Note 1: Any change of Channel Status payload is followed by the 
interrupt earcrx_dmac_chstatus_block_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUSS5 
Address: Operational Base + offset (0x1C2C 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_CHSTATUS_23_20 
Audio Channel Status bytes 23 to 20 
31:0 0x00000000 |Note 1: Any change of Channel Status payload is followed by the 
interrupt earcrx_dmac_chstatus_block_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ACP PKTO 
Address: Operational Base + offset (0x1C30 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_4_1_ ST 
User Data HDMI 1.4b ACP message payload IUs 4 to 1 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 1, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 4. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_ DMAC_USRDATA MSG HDMI ACP PKT1 
Address: Operational Base + offset (0x1C34) 
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| Bit |Attr| Reset Value, 


Po Céiescription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_8_5_ST 
User Data HDMI 1.4b ACP message payload IUs 8 to 5 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 5, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 8. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ACP PKT2 
Address: Operational Base + offset (0x1C38 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_12_9_ST 
User Data HDMI 1.4b ACP message payload IUs 12 to 9 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 9, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 12. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ACP PKTS3 
Address: Operational Base + offset (0x1C3C) 


| Bit |Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_16_13_ST 
User Data HDMI 1.4b ACP message payload IUs 16 to 13 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 13, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 16. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ACP PKT4 
Address: Operational Base + offset (0x1C40 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_20_17_ST 
User Data HDMI 1.4b ACP message payload IUs 20 to 17 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 17, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 20. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_ USRDATA MSG HDMI ACP PKTS5 
Address: Operational Base + offset (0x1C44) 
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| Bit |Attr| Reset Value, 


Po Céiescription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_24 21 ST 
User Data HDMI 1.4b ACP message payload IUs 24 to 21 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 21, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 24. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ACP PKT6 
Address: Operational Base + offset (0x1C48 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_28_25_ ST 
User Data HDMI 1.4b ACP message payload IUs 28 to 25 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 25, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 28. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ACP PKT7 
Address: Operational Base + offset (0x1C4C) 


| Bit |Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_32_29_ST 
User Data HDMI 1.4b ACP message payload IUs 32 to 29 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 29, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 32. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ACP PKTS8 
Address: Operational Base + offset (0x1C50 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_36_33_ST 
User Data HDMI 1.4b ACP message payload IUs 36 to 33 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 33, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 36. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_ USRDATA MSG HDMI _ ACP PKT9 
Address: Operational Base + offset (0x1C54) 
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| Bit |Attr| Reset Value, 


Po Ciescription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_40_37_ST 
User Data HDMI 1.4b ACP message payload IUs 40 to 37 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 37, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 40. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ACP PKT10 
Address: Operational Base + offset (0x1C58 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_44 41 ST 
User Data HDMI 1.4b ACP message payload IUs 44 to 41 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 41, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 44. 
Note 2: Any change of User Data HDMI 1.4b ACP message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ACP PKT11 
Address: Operational Base + offset (0x1C5C) 


Perey Reset Value 


loxoo (Reserved 
SL: 31:24] Rw | oxoo Reserved Field:Yes 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_PKT_IU_47_45_ST 

User Data HDMI 1.4b ACP message payload IUs 47 to 45 

Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 

Information Unit 45, and the MSB (bit) of the 32-bit word 
0x000000 corresponds to "start" bit of Information Unit 47. 

Note 2: Any change of User Data HDMI 1.4b ACP message 

payload is followed by the interrupt 

earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 

Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_ USRDATA MSG HDMI _ISRCi PKTO 
Address: Operational Base + offset (0x1C60) 


| Bit |Attr| Reset Value, 


Po Cieescription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1_PKT_IU_4 1 ST 
User Data HDMI 1.4b ISRC1 message payload IUs 4 to 1 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 1, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 4. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC1 PKT1 
Address: Operational Base + offset (0x1C64) 
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| Bit |Attr| Reset Value, 


Po Ciescription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1_PKT_IU_8_5_ ST 
User Data HDMI 1.4b ISRC1 message payload IUs 8 to 5 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 5, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 8. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC1 PKT2 
Address: Operational Base + offset (0x1C68 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1i_PKT_IU_12_9 ST 
User Data HDMI 1.4b ISRC1 message payload IUs 12 to 9 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 9, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 12. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC1 PKT3 
Address: Operational Base + offset (0x1C6C) 


| Bit |Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1i_PKT_IU_16_13_ST 
User Data HDMI 1.4b ISRC1 message payload IUs 16 to 13 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 13, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 16. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC1 PKT4 
Address: Operational Base + offset (0x1C70 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1i_PKT_IU_20_17_ST 
User Data HDMI 1.4b ISRC1 message payload IUs 20 to 17 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 17, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 20. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_ DMAC_ USRDATA MSG HDMI _ISRC1 PKTS5 
Address: Operational Base + offset (0x1C74) 
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| Bit |Attr| Reset Value, 


Po CCC—“‘(CC(*éDeScription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1i_PKT_IU_24 21 ST 
User Data HDMI 1.4b ISRC1 message payload IUs 24 to 21 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 21, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 24. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC1 PKT6 
Address: Operational Base + offset (0x1C78 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1i_PKT_IU_28 25 ST 
User Data HDMI 1.4b ISRC1 message payload IUs 28 to 25 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 25, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 28. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC1 PKT7 
Address: Operational Base + offset (0x1C7C) 


| Bit |Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1i_PKT_IU_32_29_ST 
User Data HDMI 1.4b ISRC1 message payload IUs 32 to 29 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 29, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 32. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC1 PKTS8 
Address: Operational Base + offset (0x1C80 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1_PKT_IU_36_33_ST 
User Data HDMI 1.4b ISRC1 message payload IUs 36 to 33 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 33, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 36. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_ DMAC USRDATA MSG HDMI _ISRC1 PKT9 
Address: Operational Base + offset (0x1C84) 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘CC*éiDeScription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1i_PKT_IU_40_37_ST 
User Data HDMI 1.4b ISRC1 message payload IUs 40 to 37 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 37, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 40. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC1 PKT1i0 
Address: Operational Base + offset (0x1C88 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1i_PKT_IU_44_41_ST 
User Data HDMI 1.4b ISRC1 message payload IUs 44 to 41 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 41, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 44. 
Note 2: Any change of User Data HDMI 1.4b ISRC1 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC1 PKT11 
Address: Operational Base + offset (0x1C8C) 


Perey Reset Value 


loxoo (Reserved 
SL: 31:24] Rw | oxoo Reserved Field:Yes 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1_PKT_IU_47_45_ST 

User Data HDMI 1.4b ISRC1 message payload IUs 47 to 45 

Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 

Information Unit 45, and the MSB (bit) of the 32-bit word 
0x000000 corresponds to "start" bit of Information Unit 47. 

Note 2: Any change of User Data HDMI 1.4b ISRC1 message 

payload is followed by the interrupt 

earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 

Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_ USRDATA MSG HDMI _ISRC2 PKTO 
Address: Operational Base + offset (0x1C90) 


| Bit |Attr| Reset Value, 


Po Cieescription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_4 1 ST 
User Data HDMI 1.4b ISRC2 message payload IUs 4 to 1 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 1, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 4. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC2 PKT1 
Address: Operational Base + offset (0x1C94) 
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| Bit |Attr| Reset Value, 


Po Céi scription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_8_5_ ST 
User Data HDMI 1.4b ISRC2 message payload IUs 8 to 5 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 5, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 8. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC2 PKT2 
Address: Operational Base + offset (0x1C98 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_12_9 ST 
User Data HDMI 1.4b ISRC2 message payload IUs 12 to 9 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 9, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 12. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC2 PKT3 
Address: Operational Base + offset (0x1C9C) 


| Bit |Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_16_13_ST 
User Data HDMI 1.4b ISRC2 message payload IUs 16 to 13 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 13, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 16. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC2 PKT4 
Address: Operational Base + offset (0x1CAO 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_20_17_ST 
User Data HDMI 1.4b ISRC2 message payload IUs 20 to 17 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 17, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 20. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI _ISRC2 PKTS5 
Address: Operational Base + offset (0x1CA4) 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘(CC(*éDeScription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_24 21 ST 
User Data HDMI 1.4b ISRC2 message payload IUs 24 to 21 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 21, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 24. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC2 PKT6 
Address: Operational Base + offset (0x1CA8 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_28 25 ST 
User Data HDMI 1.4b ISRC2 message payload IUs 28 to 25 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 25, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 28. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC2 PKT7 
Address: Operational Base + offset (0x1CAC) 


| Bit |Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_32_29_ ST 
User Data HDMI 1.4b ISRC2 message payload IUs 32 to 29 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 29, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 32. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC2 PKTS8 
Address: Operational Base + offset (0x1CBO 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_36_33_ST 
User Data HDMI 1.4b ISRC2 message payload IUs 36 to 33 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 33, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 36. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_ DMAC_ USRDATA MSG HDMI _ISRC2 PKT9 
Address: Operational Base + offset (0x1CB4) 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘(CC*é@DeScription 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_40_37_ST 
User Data HDMI 1.4b ISRC2 message payload IUs 40 to 37 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 37, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 40. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC2 PKT1i0 
Address: Operational Base + offset (0x1CB8 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_44_41_ST 
User Data HDMI 1.4b ISRC2 message payload IUs 44 to 41 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 41, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 44. 
Note 2: Any change of User Data HDMI 1.4b ISRC2 message 
payload is followed by the interrupt 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG HDMI ISRC2 PKT11 
Address: Operational Base + offset (0x1CBC) 


Perey Reset Value 


loxoo (Reserved 
SL: 31:24] Rw | oxoo Reserved Field:Yes 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_PKT_IU_47_45_ST 

User Data HDMI 1.4b ISRC2 message payload IUs 47 to 45 

Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 

Information Unit 45, and the MSB (bit) of the 32-bit word 
0x000000 corresponds to "start" bit of Information Unit 47. 

Note 2: Any change of User Data HDMI 1.4b ISRC2 message 

payload is followed by the interrupt 

earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 

Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_ USRDATA MSG GENERICO 
Address: Operational Base + offset (0x1CCO) 


| Bit |Attr| Reset Value, 


Po eseription 
EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_4_1_ ST 
User Data Generic message payload IUs 4 to 1 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 1, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 4. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC1 
Address: Operational Base + offset (0x1CC4) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CC(*éD@Scription 
EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_8_5_ST 
User Data Generic message payload IUs 8 to 5 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 5, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 8. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC2 
Address: Operational Base + offset (0x1CC8 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_12_9_ST 
User Data Generic message payload IUs 12 to 9 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 9, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 12. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC3 
Address: Operational Base + offset (0x1CCC) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_16_13_ST 
User Data Generic message payload IUs 16 to 13 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 13, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 16. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC4 
Address: Operational Base + offset (0x1CDO 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_20_17_ST 
User Data Generic message payload IUs 20 to 17 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 17, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 20. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_ USRDATA MSG GENERICS5 
Address: Operational Base + offset (0x1CD4) 
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| Bit |Attr| Reset Value, 


Po CC—“‘(CC(*éDe@Scription 
EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_24 21 ST 
User Data Generic message payload IUs 24 to 21 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 21, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 24. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC6 
Address: Operational Base + offset (0x1CD8 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_28_25_ ST 
User Data Generic message payload IUs 28 to 25 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 25, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 28. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC7 
Address: Operational Base + offset (Ox1CDC) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_32_29_ ST 
User Data Generic message payload IUs 32 to 29 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 29, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 32. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERICS8 
Address: Operational Base + offset (0x1CEO 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_36_33_ST 
User Data Generic message payload IUs 36 to 33 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 33, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 36. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_ USRDATA MSG GENERIC9 
Address: Operational Base + offset (0x1CE4) 
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| Bit |Attr| Reset Value, 


Po CC—“‘CCC‘*ée@Scription 
EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_40_37_ST 
User Data Generic message payload IUs 40 to 37 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 37, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 40. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC10 
Address: Operational Base + offset (0x1CE8 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_44 41 ST 
User Data Generic message payload IUs 44 to 41 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 41, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 44. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERICi1 
Address: Operational Base + offset (0x1CEC) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_48 45 ST 
User Data Generic message payload IUs 48 to 45 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 45, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 48. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC1i2 
Address: Operational Base + offset (0x1CFO 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_52_ 49 ST 
User Data Generic message payload IUs 52 to 49 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 49, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 52. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_ USRDATA MSG GENERIC13 
Address: Operational Base + offset (0Ox1CF4) 
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| Bit |Attr| Reset Value, 


Po CC—“‘SCC*éieScription 
EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_56_53_ST 
User Data Generic message payload IUs 56 to 53 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 53, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 56. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC14 
Address: Operational Base + offset (0x1CF8 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_60_57_ST 
User Data Generic message payload IUs 60 to 57 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 57, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 60. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC15 
Address: Operational Base + offset (Ox1CFC) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_64_61_ST 
User Data Generic message payload IUs 64 to 61 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 61, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 64. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC16 
Address: Operational Base + offset (0x1D00 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_68_65_ST 
User Data Generic message payload IUs 68 to 65 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 65, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 68. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERICi7 
Address: Operational Base + offset (0x1D04) 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘CC*éWeScription 
EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_72_69_ST 
User Data Generic message payload IUs 72 to 69 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 69, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 72. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERICi8 
Address: Operational Base + offset (0x1D08 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_76_73_ST 
User Data Generic message payload IUs 76 to 73 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 73, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 76. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERICi9 
Address: Operational Base + offset (0x1DO0C) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_80_77_ST 
User Data Generic message payload IUs 80 to 77 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 77, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 80. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC20 
Address: Operational Base + offset (0x1D10 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_84 81 ST 
User Data Generic message payload IUs 84 to 81 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 81, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 84. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_ USRDATA MSG GENERIC21 
Address: Operational Base + offset (0x1D14) 
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| Bit |Attr| Reset Value, 


Po CC—“‘C‘éD @Scription 
EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_88_85_ST 
User Data Generic message payload IUs 88 to 85 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 85, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 88. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC22 
Address: Operational Base + offset (0x1D18 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_92_ 89 ST 
User Data Generic message payload IUs 92 to 89 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 89, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 92. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC23 
Address: Operational Base + offset (0x1D1C) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_96_93_ST 
User Data Generic message payload IUs 96 to 93 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 93, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 96. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC24 
Address: Operational Base + offset (0x1D20 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_100_97_ST 
User Data Generic message payload IUs 100 to 97 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 97, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 100. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX_DMAC_USRDATA MSG GENERIC25 
Address: Operational Base + offset (0x1D24) 
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| Bit |Attr| Reset Value, 


Po CC—“‘CSCC‘*éeScription 
EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_104_101_ST 
User Data Generic message payload IUs 104 to 101 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 101, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 104. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC26 
Address: Operational Base + offset (0x1D28 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_108_105_ST 
User Data Generic message payload IUs 108 to 105 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 105, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 108. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC27 
Address: Operational Base + offset (0x1D2C) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_112_109_ST 
User Data Generic message payload IUs 112 to 109 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 109, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 112. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC28 
Address: Operational Base + offset (0x1D30 


| Bit_|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_116_113_ST 
User Data Generic message payload IUs 116 to 113 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 113, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 116. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC29 
Address: Operational Base + offset (0x1D34) 
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| Bit |Attr| Reset Value, 


Po CC—“‘CC(*é@DeeScription 
EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_120_117_ST 
User Data Generic message payload IUs 120 to 117 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 117, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 120. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC3O 
Address: Operational Base + offset (0x1D38 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_124 121 ST 
User Data Generic message payload IUs 124 to 121 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 121, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 124. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC31 
Address: Operational Base + offset (0x1D3C) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_128 125 ST 
User Data Generic message payload IUs 128 to 125 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 
Information Unit 125, and the MSB (bit) of the 32-bit word 

31:0 Ox00000000 |corresponds to "start" bit of Information Unit 128. 
Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA MSG GENERIC32 
Address: Operational Base + offset (0x1D40 


aim Reset Value 


joxo00000 _fReserved® 
31:8 |Rw (0x000000 Reserved Field: Yes 


EARCRX_DMAC_USRDATA_MSG_GENERIC_IU_129_ST 
User Data Generic message payload IUs 129 
Note 1: The LSB (bit) of the 32-bit word corresponds to bit "W" of 


Information Unit 129, and the MSB (bit) of the 32-bit word 
corresponds to "start" bit of Information Unit 129. 

Note 2: Any change of User Data Generic message payload is 
followed by the interrupt 
earcrx_dmac_usrdata_msg_generic_chg_irq. 

Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMERO 
Address: Operational Base + offset (0x1D44) 
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pusiew [owooo0 [SEND 


ReservedO 
a1: 31:16 Rw | 0x0000 Reserved Field: Yes 


EARCRX_DMAC_CHSTATUS_STREAMER_COMMON_BYTES1_0 
15:0 |RW |/0x0000 Common Audio Channel Status payload bytes 0 (LSB byte) to 1 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER1 
Address: Operational Base + offset (0x1D48) 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_CHSTATUS_STREAMER_COMMON_BYTES6_ 3 
31:0 IRw |ox00000000 Common Audio Channel Status payload bytes 3 (LSB byte) to 6 

(MSB byte) 

Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER2 
Address: Operational Base + offset (Ox1D4C 


| Bit _|Attr| Reset Value 


EARCRX_DMAC_CHSTATUS_STREAMER_COMMON_BYTES10_7 
31:0 IRw loxo00000000 Common Audio Channel Status payload bytes 7 (LSB byte) to 10 

(MSB byte) 

Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMERS3 
Address: Operational Base + offset (0x1D50) 


| Bit |Attr|/ResetValue| Ci eescription 


EARCRX_DMAC_CHSTATUS_STREAMER_COMMON_BYTES14_11 
: Common Audio Channel Status payload bytes 11 (LSB byte) to 14 
31:0 |RW |0x00000000 (MSB byte) 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER4 
Address: Operational Base + offset (0x1D54) 


| Bit |Attr| Reset Value, 


Po ieseription 
EARCRX_DMAC_CHSTATUS_STREAMER_COMMON_BYTES18_15 
. Common Audio Channel Status payload bytes 15 (LSB byte) to 18 
31:0 |RW |0x00000000 (MSB byte) 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMERS 
Address: Operational Base + offset (0x1D58) 


| Bit |Attr| Reset Value 


EARCRX_DMAC_CHSTATUS_STREAMER_COMMON_BYTES22_19 
31:0 IRw lox00000000 Common Audio Channel Status payload bytes 19 (LSB byte) to 22 

(MSB byte) 

Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMERG6 
Address: Operational Base + offset (Ox1D5C 


Peart Reset Value 


exooeooe eee tae | 
31:8 |Rwe (0x000000 Re dies se ee I Field:Yes 


EARCRX_DMAC_CHSTATUS_STREAMER_COMMON_BYTES23 
RW |0x00 Common Audio Channel Status payload byte 23 (LSB byte) 
Value After Reset:0x0 
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HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER7 
Address: Operational Base + offset (0Ox1D60 


| Bit |Attr|ResetValue| Ci eescription 


EARCRX_DMAC_CHSTATUS_STREAMER_CHANNELS4_1_ BYTE2 
. Channels 1 (LSB byte) to 4 (MSB byte) - Audio Channel Status 
eee eee onone block payload byte 2 {Source Number, Channel Number} 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMERS 
Address: Operational Base + offset (0x1D64) 


| Bit |Attr| Reset Value 


EARCRX_DMAC_CHSTATUS_STREAMER_CHANNELS8_5_BYTE2 
: Channels 5 (LSB byte) to 8 (MSB byte) - Audio Channel Status 
SEO. RW: OxODOO0000 block payload byte 2 {Source Number, Channel Number} 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER9Y 
Address: Operational Base + offset (0x1D68 


| Bit |Attr| Reset Value Description 


Po Céiecription 
EARCRX_DMAC_CHSTATUS_STREAMER_CHANNELS12_9_ BYTE2 
. Channels 9 (LSB byte) to 12 (MSB byte) - Audio Channel Status 
pie G: |RME  Oxpoueoen0 block payload byte 2 {Source Number, Channel Number} 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER10 
Address: Operational Base + offset (Ox1D6C 


| Bit |Attr|/Reset Value| Ci eescription 


EARCRX_DMAC_CHSTATUS_STREAMER_CHANNELS16_13_BYTE2 
: Channels 13 (LSB byte) to 16 (MSB byte) - Audio Channel Status 
Sa 04 RW) | PXORORONe9 block payload byte 2 {Source Number, Channel Number} 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER11 
Address: Operational Base + offset (0x1D70) 


| Bit |Attr| Reset Value, 


Po Cieescription 
EARCRX_DMAC_CHSTATUS_STREAMER_CHANNELS20_17_BYTE2 
: Channels 17 (LSB byte) to 20 (MSB byte) - Audio Channel Status 
BLO. RW 0x0 8000000 block payload byte 2 {Source Number, Channel Number} 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER12 
Address: Operational Base + offset (0x1D74) 


| Bit |Attr| Reset Value 


EARCRX_DMAC_CHSTATUS_STREAMER_CHANNELS24 21 BYTE2 
: Channels 21 (LSB byte) to 24 (MSB byte) - Audio Channel Status 
eels RG Oeeer ns block payload byte 2 {Source Number, Channel Number} 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER13 
Address: Operational Base + offset (0x1D78 


| Bit |Attr| Reset Value Description 


Pp escription 
EARCRX_DMAC_CHSTATUS_STREAMER_CHANNELS28_ 25 BYTE2 
; Channels 25 (LSB byte) to 28 (MSB byte) - Audio Channel Status 
eee ee [eee oe arn block payload byte 2 {Source Number, Channel Number} 
Value After Reset:0x0 
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HDMI TX Controller EARCRX DMAC CHSTATUS STREAMER14 
Address: Operational Base + offset (Ox1D7C 


| Bit |Attr|/Reset Value| Ci eescription 


EARCRX_DMAC_CHSTATUS_STREAMER_CHANNELS32_29_BYTE2 
. Channels 29 (LSB byte) to 32 (MSB byte) - Audio Channel Status 
eee eee onone block payload byte 2 {Source Number, Channel Number} 
Value After Reset:0x0 


HDMI TX Controller EARCRX DMAC USRDATA STREAMERO 
Address: Operational Base + offset (0x1D80) 


Pat Reset Value 


}oxo0000000 |Reserved® 
sist fRwe (000000000 Reserved Field: Yes 


EARCRX_DMAC_USRDATA_STREAMER_TXMODE 

User Data Streamer transmission mode 

Note 1: The User Data Content received from eARC incoming 
stream are available in the following registers: 
earcrx_dmac_usrdata_msg_hdmi_acp/isrc1/isrc2_pkt11..0, 
earcrx_dmac_usrdata_msg_generic32..0. 

Values: 

0x0 (UDATA_FORCE_ZEROS): Force sending zeros in all User 
Data bits of IEC 60958 subframes. 

0x1 (UDATA_TRANSMIT): Transmit User Data Content received 
from eARC incoming stream (H1i4b ACP, ISRC1, ISRC2 and 
Generic (129 Ius) U-bits messages). 

Value After Reset:0x0 


HDMI TX Controller MAIN INTVEC INDEX 
Address: Operational Base + offset (0x3000 


Pe Reset Value 


Reserved0 
pia [aw | 
2 fro foo MAINUNIT_1_INTVEC 
0x0 Main unit 1 Interrupt Vector triggered 
Value After Reset:0x0 
p fro foo MAINUNIT_O_INTVEC 
0x0 Main unit O Interrupt Vector triggered 
Value After Reset:0x0 


HDMI TX Controller MAINUNIT O INT STATUS 
Address: Operational Base + offset (0x3010) 


| Bit |Attr| Reset Value, 


Po Cieescription 

APB_REGBANK_READY_IRQ 

Register Bank ready interrupt. Indicates all non-powered off units 
31 0x0 between AVPUNIT, PKTFIFO, and CEC (HDMI_QP_TX_CEC configs 

only) are ready. 

Value After Reset:0x0 


Reserved3 

29 fro foo RESET_MANAGER_STATUS_END_IRQ 

29 0x0 Reset Manager Init_n/Disable end interrupt 
Value After Reset:0x0 


: Reserved2 
epee Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


TIMER_BASE_LOCKED_IRQ 
24 0x0 Timer Base locked interrupt 
Value After Reset:0x0 
Reserved1 
Reserved Field:Yes 
EARC_BPCLK_VALID_STABLE_CHG_IRQ 
eARC RX Biphase Clock (earc_bpclk) valid change interrupt. 
Value After Reset:0x0 
EARC_BPCLK_OFF_CHG_IRQ 
eARC RX Biphase Clock (earc_bpclk) is off (not running) change 
interrupt. 
Value After Reset:0x0 
EARC_BPCLK_LOCKED_CHG_IRQ 
eARC RX Biphase Clock (earc_bpclk) locked change interrupt. 
Value After Reset:0x0 


ReservedO 
AUDCLK_OFF_CHG_IRQ 

7 0x0 Audio Clock (audclk) is off (not running) change interrupt. 
Value After Reset:0x0 

6 fro foo AUDCLK_LOCKED_CHG_IRQ 

0x0 Audio Clock (audclk) locked change interrupt. 

Value After Reset:0x0 

5 fro foo LINKQPCLK_OFF_CHG_IRQ 

5 0x0 Link QP Clock (linkqpclk) is off (not running) change interrupt. 
Value After Reset:0x0 
LINKQPCLK_LOCKED_CHG_IRQ 

4 0x0 Link QP Clock (linkqpclk) locked change interrupt. 
Value After Reset:0x0 

5 fro foo VIDQPCLK_OFF_CHG_IRQ 

3 0x0 Video QP Clock (vidqpclk) is off (not running) change interrupt. 
Value After Reset:0x0 

2 fro foo VIDQPCLK_LOCKED_CHG_IRQ 

2 0x0 Video QP Clock (vidqpclk) locked change interrupt. 
Value After Reset:0x0 
IPI_CLK_OFF_CHG_IRQ 

1 0x0 IPI Clock (ipi_clk) is off (not running) change interrupt. 
Value After Reset:0x0 
IPI_CLK_LOCKED_CHG_IRQ 

0x0 IPI Clock (ipi_clk) locked change interrupt. 

Value After Reset:0x0 


HDMI TX Controller MAINUNIT O INT MASK N 
Address: Operational Base + offset (0x3014 


| Bit_|Attr| Reset Value 


APB_REGBANK_READY_MASK_N 
Mask for apb_regbank_ready_irq. 
Values: 
31 aw lox 0x0 (MASK): Write 0 to mask apb_regbank_ready_irq. 
0x1 (UNMASK): Write 1 to unmask apb_regbank_ready_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x1 


Reserved3 
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| Bit |Attr| Reset Value, 


RESET NE See MANAGER_STATUS_END_MASK_N 
Mask for reset_manager_status_end_irq. 
Values: 

Rw loxo 0x0 (MASK): Write 0 to mask reset_manager_status_end_irq. 
0x1 (UNMASK): Write 1 to unmask 
reset_manager_status_end_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 

Value After Reset:0x0 


: Reserved2 


TIMER_BASE_LOCKED_MASK_N 
Mask for timer_base_locked_irq. 
Values: 
24 Rw loxo 0x0 (MASK): Write 0 to mask timer_base_locked_irq. 
0x1 (UNMASK): Write 1 to unmask timer_base_locked_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


Reserved1 


EARC_BPCLK_VALID_STABLE_CHG_MASK_N 
Mask for earc_bpclk_valid_stable_chg_irq. 
Values: 

22 rw loxo 0x0 (MASK): Write 0 to mask earc_bpclk_valid_stable_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
earc_bpclk_valid_stable_chg_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 

Value After Reset:0x0 


EARC_BPCLK_OFF_CHG_MASK_N 
Mask for earc_bpclk_off_chg_irq. 
Values: 
71 rw loxo 0x0 (MASK): Write 0 to mask earc_bpclk_off_chg_irq. 
0x1 (UNMASK): Write 1 to unmask earc_bpclk_off_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
EARC_BPCLK_LOCKED_CHG_MASK_N 
Mask for earc_bpclk_locked_chg_ irq. 
Values: 
20 Rw lox0 0x0 (MASK): Write 0 to mask earc_bpclk_locked_chg_irq. 
0x1 (UNMASK): Write 1 to unmask earc_bpclk_locked_chg_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


; ReservedO 
Ox000 Reserved Field: Yes 


AUDCLK_OFF_CHG_MASK_N 
Mask for audclk_off_chg_irq. 
Values: 
5 Rw lox0 0x0 (MASK): Write 0 to mask audclk_off_chg_irq. 
0x1 (UNMASK): Write 1 to unmask audclk_off_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
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ResetValue] Ci eescription 


AUDCLK_LOCKED_CHG_MASK_N 
Mask for audclk_locked_chg_irq. 
Values: 
Rw lox0 0x0 (MASK): Write 0 to mask audclk_locked_chg_irq. 
0x1 (UNMASK): Write 1 to unmask audclk_locked_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


LINKQPCLK_OFF_CHG_MASK_N 

Mask for linkqpclk_off_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask linkqpclk_off_chg_irq. 

0x1 (UNMASK): Write 1 to unmask linkqpclk_off_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

LINKQPCLK_LOCKED_CHG_MASK_N 

Mask for linkqpclk_locked_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask linkqpclk_locked_chg_irq. 

0x1 (UNMASK): Write 1 to unmask linkqpclk_locked_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

VIDQPCLK_OFF_CHG_MASK_N 

Mask for vidqpclk_off_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask vidqpclk_off_chg_irq. 


One 0x1 (UNMASK): Write 1 to unmask vidqpclk_off_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 


VIDQPCLK_LOCKED_CHG_MASK_N 

Mask for vidqpclk_locked_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask vidqpclk_locked_chg_irq. 
0x1 (UNMASK): Write 1 to unmask vidqpclk_locked_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

IPI_CLK_OFF_CHG_MASK_N 

Mask for ipi_clk_off_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask ipi_clk_off_chg_irq. 

0x1 (UNMASK): Write 1 to unmask ipi_clk_off_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

IPI_CLK_LOCKED_CHG_MASK_N 

Mask for ipi_clk_locked_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask ipi_clk_locked_chg_irq. 

0x1 (UNMASK): Write 1 to unmask ipi_clk_locked_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 
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HDMI TX Controller MAINUNIT O INT CLEAR 
Address: Operational Base + offset (0x3018) 


| Bit |Attr| Reset Value, 


Po eseription 
APB_REGBANK_READY_CLEAR 
Clear for apb_regbank_ready_irq 
31 WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear apb_regbank_ready_irq 
Value After Reset:0x0 


Reserved3 


RESET_MANAGER_STATUS_END_CLEAR 
Clear for reset_manager_status_end_irq 
29 WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear reset_manager_status_end_irg 
Value After Reset:0x0 


: Reserved2 
zie Reserved Field: Yes 


TIMER_BASE_LOCKED_CLEAR 
Clear for timer_base_locked_irg 
24 WO |0x0 Values: 
0x1 (CLEAR): Write 1 to clear timer_base_locked_irq 
Value After Reset:0x0 


Reserved1 


EARC_BPCLK_VALID_STABLE_CHG_CLEAR 
Clear for earc_bpclk_valid_stable_chg_irq 

22 WO |0x0 Values: 
0x1 (CLEAR): Write 1 to clear earc_bpclk_valid_stable_chg_irq 
Value After Reset:0x0 
EARC_BPCLK_OFF_CHG_CLEAR 
Clear for earc_bpclk_off_chg_irgq 

21 WO |0x0 Values: 
Ox1 (CLEAR): Write 1 to clear earc_bpclk_off_chg_irq 
Value After Reset:0x0 
EARC_BPCLK_LOCKED_CHG_CLEAR 
Clear for earc_bpclk_locked_chg_irgq 

20 WO |0x0 Values: 
0x1 (CLEAR): Write 1 to clear earc_bpclk_locked_chg_irg 
Value After Reset:0x0 


: ReservedO 
Onna? Reserved Field: Yes 


AUDCLK_OFF_CHG_CLEAR 
Clear for audclk_off_chg_irq 

7 WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear audclk_off_chg_irq 
Value After Reset:0x0 
AUDCLK_LOCKED_CHG_CLEAR 
Clear for audclk_locked_chg_irq 

WO |0x0 Values: 

0x1 (CLEAR): Write 1 to clear audclk_locked_chg_irq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


LINKQPCLK_OFF_CHG_CLEAR 

Clear for linkqpclk_off_chg_irg 

Values: 

Ox1 (CLEAR): Write 1 to clear linkqpclk_off_chg_irgq 
Value After Reset:0x0 
LINKQPCLK_LOCKED_CHG_CLEAR 

Clear for linkqpclk_locked_chg_irgq 

Values: 

0x1 (CLEAR): Write 1 to clear linkqpclk_locked_chg_irq 
Value After Reset:0x0 

VIDQPCLK_OFF_CHG_CLEAR 

Clear for vidqpclk_off_chg_irq 

Values: 

Ox1 (CLEAR): Write 1 to clear vidqpclk_off_chg_irgq 
Value After Reset:0x0 
VIDQPCLK_LOCKED_CHG_CLEAR 

Clear for vidqpclk_locked_chg_irg 

Values: 

Oxi (CLEAR): Write 1 to clear vidqpclk_locked_chg_irq 
Value After Reset:0x0 

IPI_CLK_OFF_CHG_CLEAR 

Clear for ipi_clk_off_chg_irq 

Values: 

Ox1 (CLEAR): Write 1 to clear ipi_clk_off_chg_irgq 
Value After Reset:0x0 
IPI_CLK_LOCKED_CHG_CLEAR 

Clear for ipi_clk_locked_chg_irg 

Values: 

Oxi (CLEAR): Write 1 to clear ipi_clk_locked_chg_irg 
Value After Reset:0x0 


HDMI TX Controller MAINUNIT O INT FORCE 
Address: Operational Base + offset (0x301C 


APB_REGBANK_READY_FORCE 

Force for apb_regbank_ready_irg 

Values: 

0x1 (FORCE): Write 1 to trigger apb_regbank_ready_irq 
Value After Reset:0x0 


Reserved3 


RESET_MANAGER_STATUS_END_FORCE 
Force for reset_manager_status_end_irq 
29 WO |0x0 Values: 
Ox1 (FORCE): Write 1 to trigger reset_manager_status_end_irq 
Value After Reset:0x0 


: Reserved2 
ao;eP Reserved Field: Yes 


TIMER_BASE_LOCKED_FORCE 
Force for timer_base_locked_irq 
24 WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger timer_base_locked_irq 
Value After Reset:0x0 


Reserved1 
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| Bit |Attr| Reset Value, 


EARC_BPCLK_VALID_STABLE_CHG_FORCE 

Force for earc_bpclk_valid_stable_chg_irg 

Values: 

Ox1 (FORCE): Write 1 to trigger earc_bpclk_valid_stable_chg_irq 
Value After Reset:0x0 

EARC_BPCLK_OFF_CHG_FORCE 

Force for earc_bpclk_off_chg_irq 

Values: 

Ox1 (FORCE): Write 1 to trigger earc_bpclk_off_chg_irgq 
Value After Reset:0x0 
EARC_BPCLK_LOCKED_CHG_FORCE 

Force for earc_bpclk_locked_chg_irq 


0x1 (FORCE): Write 1 to trigger earc_bpclk_locked_chg_irg 
Value After Reset:0x0 

Reserved Field:Yes 

AUDCLK_OFF_CHG_FORCE 

Force for audclk_off_chg_irq 


0x1 (FORCE): Write 1 to trigger audclk_off_chg_irgq 
Value After Reset:0x0 
AUDCLK_LOCKED_CHG_FORCE 

Force for audclk_locked_chg_irgq 

Values: 

0x1 (FORCE): Write 1 to trigger audclk_locked_chg_irq 
Value After Reset:0x0 

LINKQPCLK_OFF_CHG_FORCE 

Force for linkqpclk_off_chg_irq 

Values: 

0x1 (FORCE): Write 1 to trigger linkqpclk_off_chg_irq 
Value After Reset:0x0 
LINKQPCLK_LOCKED_CHG_FORCE 

Force for linkqpclk_locked_chg_irq 

Values: 

0x1 (FORCE): Write 1 to trigger linkqpclk_locked_chg_irq 
Value After Reset:0x0 

VIDQPCLK_OFF_CHG_FORCE 

Force for vidqpclk_off_chg_irq 

Values: 

0x1 (FORCE): Write 1 to trigger vidqpclk_off_chg_irq 
Value After Reset:0x0 
VIDQPCLK_LOCKED_CHG_FORCE 

Force for vidqpclk_locked_chg_irgq 

Values: 

0x1 (FORCE): Write 1 to trigger vidqpclk_locked_chg_irq 
Value After Reset:0x0 

IPI_CLK_OFF_CHG_FORCE 

Force for ipi_clk_off_chg_irq 

Values: 

0x1 (FORCE): Write 1 to trigger ipi_clk_off_chg_irq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po Ceescription 
IPI_CLK_LOCKED_CHG_FORCE 
Force for ipi_clk_locked_chg_irq 
WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger ipi_clk_locked_chg_irg 
Value After Reset:0x0 


HDMI TX Controller MAINUNIT 1 INT STATUS 
Address: Operational Base + offset (0x3020) 


Perr Reset Value 


Reserved2- 
FLT_EXIT_TO LTSL IRQ 
0x0 Indicates a transition from FRL Link Training LTS:3 to LTS:L 
Value After Reset:0x0 
FLT_EXIT_TO_LTS4 IRQ 
21 0x0 Indicates a transition from FRL Link Training LTS:3 to LTS:4 
Value After Reset:0x0 
FLT_EXIT_TO_LTSP_IRQ 
20 0x0 Indicates a transition from FRL Link Training LTS:3 to LTS:P 
Value After Reset:0x0 
Reserved1 
SCDC_NACK_RCVD_IRQ 
12 0x0 Indicates that SCDC has received a NACK from I2C Master 
Value After Reset:0x0 
SCDC_RR_REPLY_STOP_IRQ 
11 0x0 Indicates that Source has replied with STOP to a Read Request 
Value After Reset:0x0 
10 fro foo SCDC_UPD_FLAGS_CLR_IRQ 
10 0x0 Indicates that Update Flags were cleared 
Value After Reset:0x0 
SCDC_UPD_FLAGS_CHG_IRQ 
0x0 Indicates that Update Flags have changed 
Value After Reset:0x0 
Bb fro foo SCDC_UPD_FLAGS_RD_IRQ 
0x0 Indicates that Update Flags were read 
Value After Reset:0x0 
ReservedO 
I2CM_NACK_RCVD_IRQ 
2 0x0 Indicates that I2C Master has received a NACK 
Value After Reset:0x0 
2 fro foo I2CM_READ_REQUEST_IRQ 
1 0x0 Indicates that I2C Master has received an SCDC Read Request 
Value After Reset:0x0 
I2CM_OP_DONE_IRQ 
0x0 Indicates that I2C Master operation has finished 
Value After Reset:0x0 


HDMI TX Controller MAINUNIT 1 INT MASK _N 
Address: Operational Base + offset (0x3024) 


| Bit |Attr|/ResetValue| Ci eescription 


F Reserved2 
ones eZ0e0 Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


Po Céi scription 
FLT_EXIT_TO_LTSL_MASK_N 
Mask for flt_exit_to_lItsl_irq. 
Values: 

22 rw loxo 0x0 (MASK): Write 0 to mask flt_exit_to_Itsl_irq. 
0x1 (UNMASK): Write 1 to unmask flt_exit_to_Itsl_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
FLT_EXIT_TO_LTS4_MASK_N 
Mask for flt_exit_to_lIts4_irq. 
Values: 

71 Rw oxo 0x0 (MASK): Write 0 to mask flt_exit_to_Its4_irq. 
0x1 (UNMASK): Write 1 to unmask flt_exit_to_Its4_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
FLT_EXIT_TO_LTSP_MASK_N 
Mask for flt_exit_to_Itsp_irq. 
Values: 

20 rw loxo 0x0 (MASK): Write 0 to mask flt_exit_to_Itsp_irq. 
0x1 (UNMASK): Write 1 to unmask flt_exit_to_Itsp_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


Reserved1 
19:13 Reserved Field:Yes 


SCDC_NACK_RCVD_MASK_N 
Mask for scdc_nack_rcvd_irq. 
Values: 
12 Rw lox0 0x0 (MASK): Write 0 to mask scdc_nack_rcvd_irq. 
Ox1 (UNMASK): Write 1 to unmask scdc_nack_rcvd_irg. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
SCDC_RR_REPLY_STOP_MASK_N 
Mask for scdc_rr_reply_stop_irq. 
Values: 
11 Rw lox0 0x0 (MASK): Write 0 to mask scdc_rr_reply_stop_irq. 
0x1 (UNMASK): Write 1 to unmask scdc_rr_reply_stop_irgq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
SCDC_UPD_FLAGS_CLR_MASK_N 
Mask for scdc_upd_flags_clr_irq. 
Values: 
10 Rw lox0 0x0 (MASK): Write 0 to mask scdc_upd_flags_clr_irq. 
Oxi (UNMASK): Write 1 to unmask scdc_upd_flags_clr_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


SOBCURS eet UPD_FLAGS_CHG_MASK_N 
Mask for scdc_upd_flags_chg_ irq. 
Values: 
Rw loxo 0x0 (MASK): Write 0 to mask scdc_upd_flags_chg_irq. 
0x1 (UNMASk): Write 1 to unmask scdc_upd_flags_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
SCDC_UPD_FLAGS_RD_MASK_N 
Mask for scdc_upd_flags_rd_irq. 
Values: 
rw loxo 0x0 (MASK): Write 0 to mask scdc_upd_flags_rd_irq. 
Oxi (UNMASK): Write 1 to unmask scdc_upd_flags_rd_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


: ReservedO 


I2CM_NACK_RCVD_MASK_N 
Mask for i2cm_nack_rcvd_irq. 
Values: 

2 rw loxo 0x0 (MASK): Write 0 to mask i2cm_nack_rcvd_irq. 
0x1 (UNMASK): Write 1 to unmask i2cm_nack_rcvd_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
I2CM_READ_REQUEST_MASK_N 
Mask for i2cm_read_request_irq. 
Values: 

1 Rw lox0 0x0 (MASK): Write 0 to mask i2cm_read_request_irq. 
0x1 (UNMASK): Write 1 to unmask i2cm_read_request_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
I2CM_OP_DONE_MASK_N 
Mask for i2cm_op_done_irq. 
Values: 

Rw lox0 0x0 (MASK): Write 0 to mask i2cm_op_done_irq. 

Oxi (UNMASK): Write 1 to unmask i2cm_op_done_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


HDMI TX Controller MAINUNIT 1 INT CLEAR 
Address: Operational Base + offset (0x3028 


Peri Reset Value 


loxooo «Reserved? 
at: 31:23| Rw | ox000 Reserved Field: Yes 


FLT_EXIT_TO_LTSL_CLEAR 


Clear for flt_exit_to_lItsl_irq 

Values: 

Oxi (CLEAR): Write 1 to clear flt_exit_to_Itsl_irq 
Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2862 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


Po Céi scription 
FLT_EXIT_TO_LTS4_ CLEAR 
Clear for flt_exit_to_Its4_irq 

21 WO |0x0 Values: 
Ox1 (CLEAR): Write 1 to clear flt_exit_to_Its4_irq 
Value After Reset:0x0 
FLT_EXIT_TO_LTSP_CLEAR 
Clear for flt_exit_to_Itsp_irq 

20 WO |0x0 Values: 
Ox1 (CLEAR): Write 1 to clear flt_exit_to_Itsp_irq 
Value After Reset:0x0 


Reserved1 
SCDC_NACK_RCVD_CLEAR 
Clear for scdc_nack_rcvd_irgq 
WO Values: 
Ox1 (CLEAR): Write 1 to clear scdc_nack_rcvd_irg 
Value After Reset:0x0 
SCDC_RR_REPLY_STOP_CLEAR 
Clear for scdc_rr_reply_stop_irq 
Values: 
Oxi (CLEAR): Write 1 to clear scdc_rr_reply_stop_irq 
Value After Reset:0x0 
SCDC_UPD_FLAGS_CLR_CLEAR 
Clear for scdc_upd_flags_clr_irq 
Values: 
0x1 (CLEAR): Write 1 to clear scdc_upd_flags_clr_irg 
Value After Reset:0x0 
SCDC_UPD_FLAGS_CHG_CLEAR 
Clear for scdc_upd_flags_chg_irq 
Values: 
Ox1 (CLEAR): Write 1 to clear scdc_upd_flags_chg_irq 
Value After Reset:0x0 
SCDC_UPD_FLAGS_RD_CLEAR 
Clear for scdc_upd_flags_rd_irq 
Values: 
Oxi (CLEAR): Write 1 to clear scdc_upd_flags_rd_irq 
Value After Reset:0x0 


ce) 


@) 


@) 


= 


Ox1 (CLEAR): Write 1 to clear i2cm_nack_rcvd_irq 
Value After Reset:0x0 
I2CM_READ_REQUEST_CLEAR 

Clear for i2cm_read_request_irq 


Oxi (CLEAR): Write 1 to clear i2cm_read_request_irq 
Value After Reset:0x0 

I2CM_OP_DONE_CLEAR 

Clear for i2cm_op_done_irg 

Values: 

Ox1 (CLEAR): Write 1 to clear i2cm_op_done_irg 
Value After Reset:0x0 


i 
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HDMI TX Controller MAINUNIT 1 INT FORCE 
Address: Operational Base + offset (0x302C 


| Bit |Attr|/ResetValue| Ci eescription 


a 
Reserved Field:Yes 
FLT_EXIT_TO_LTSL_FORCE 
Force for flt_exit_to_Itsl_irq 
Values: 
0x1 (FORCE): Write 1 to trigger flt_exit_to_Itsl_irq 
Value After Reset:0x0 
FLT_EXIT_TO_LTS4_ FORCE 
Force for flt_exit_to_Its4_irgq 
Values: 
0x1 (FORCE): Write 1 to trigger flt_exit_to_Its4_irq 
Value After Reset:0x0 
FLT_EXIT_TO_LTSP_FORCE 
Force for flt_exit_to_Itsp_irq 
Values: 
Ox1 (FORCE): Write 1 to trigger flt_exit_to_Itsp_irgq 
Value After Reset:0x0 


SCDC_NACK_RCVD_FORCE 

Force for scdc_nack_rcvd_irq 

Values: 

0x1 (FORCE): Write 1 to trigger scdc_nack_rcvd_irq 
Value After Reset:0x0 
SCDC_RR_REPLY_STOP_FORCE 


Force for scdc_rr_reply_stop_irq 

Values: 

0x1 (FORCE): Write 1 to trigger scdc_rr_reply_stop_irq 
Value After Reset:0x0 


SCDC_UPD_FLAGS_CLR_FORCE 

Force for scdc_upd_flags_clr_irq 

Values: 

0x1 (FORCE): Write 1 to trigger scdc_upd_flags_clr_irq 
Value After Reset:0x0 

SCDC_UPD_FLAGS_CHG_FORCE 

Force for scdc_upd_flags_chg_irq 

Values: 

Ox1 (FORCE): Write 1 to trigger scdc_upd_flags_chg_irq 
Value After Reset:0x0 

SCDC_UPD_FLAGS_RD_FORCE 

Force for scdc_upd_flags_rd_irg 

Values: 

Oxi (FORCE): Write 1 to trigger scdc_upd_flags_rd_irq 
Value After Reset:0x0 

Reserved Field:Yes 

I2CM_NACK_RCVD_FORCE 

Force for i2cm_nack_rcvd_irq 

Values: 

0x1 (FORCE): Write 1 to trigger i2cm_nack_rcvd_irq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po Ciescription 
I2CM_READ_REQUEST_FORCE 
Force for i2cm_read_request_irgq 
1 WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger i2cm_read_request_irq 
Value After Reset:0x0 


I2CM_OP_DONE_FORCE 
Force for i2cm_op_done_irq 
WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger i2cm_op_done_irq 
Value After Reset:0x0 


HDMI TX Controller AVP _INTVEC INDEX 
Address: Operational Base + offset (0x3800) 


Pear Reset Value 


}oxo000000 _|Reserved® 
Precceeco essed rt 
0x0 AVP 6 Interrupt Vector triggered 

Value After Reset:0x0 
AVP_5_INTVEC 

5 0x0 AVP 5 Interrupt Vector triggered 
Value After Reset:0x0 
AVP_4_INTVEC 

4 0x0 AVP 4 Interrupt Vector triggered 
Value After Reset:0x0 
AVP_3_INTVEC 

3 0x0 AVP 3 Interrupt Vector triggered 
Value After Reset:0x0 
AVP_2_INTVEC 

2 0x0 AVP 2 Interrupt Vector triggered 
Value After Reset:0x0 
AVP_1_INTVEC 

1 0x0 AVP 1 Interrupt Vector triggered 
Value After Reset:0x0 
AVP_0O_INTVEC 

0x0 AVP 0 Interrupt Vector triggered 

Value After Reset:0x0 


HDMI TX Controller AVP O INT STATUS 
Address: Operational Base + offset (0x3810 


Pernt Reset Value 


Reserved6 
ie 31:25| Rw | po tae Field:Yes 


AUDPKT_INVALID_SAMPLE_PRESENT_IRQ 

Audio Packetizer Invalid Sample_Present bits configuration 
interrupt 

Value After Reset:0x0 


: Reserved5 
PKTZ_FRLCHAR_FIFO_OVF_IRQ 
20 0x0 Packetizer FIFO Overflow interrupt. 
Value After Reset:0x0 
; Reserved4 
ey Reserved Field:Yes 
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| Bit [Attr|ResetValue| —C(@Deescription 

AUDFIFO_UDF_IRQ 
0x0 Audio Interface FIFO Underflow interrupt. 

Value After Reset:0x0 
Reserved3 

Reserved Field:Yes 
TMDSFIFO_OVF_IRQ 

12 0x0 Detected TMDS FIFO Overflow interrupt. 
Value After Reset:0x0 


: Reserved2 
eae Reserved Field: Yes 


EMP_TX_MTW_VIOLATION_IRQ 

Extended Metada Packets loaded by software were not all 
0x0 transmitted within a single MTW. 

If emp_tx_mtw_violation_en=1, the EMP Packet Scheduler 


continues to send the EMP packets until transmission is complete. 
Value After Reset:0x0 


bho EMP_TX_DONE_IRQ 
All Extended Metada Packets loaded by software were 
0x0 
successfully transmitted. 
Value After Reset:0x0 
Reserved1 
EMP_CVTEM_TX_DONE_IRQ 
0x0 CVTEM were successfully transmitted. 
Value After Reset:0x0 
aoa EMP_VTEM_TX_DONE_IRQ 
5 0x0 VTEM were successfully transmitted. 
Value After Reset:0x0 
DEFAULT_PHASE_VIO_IRQ 
0x0 Default Phase rule violation 
Value After Reset:0x0 
eo. Re 
She pa Ox Reserved Field:Yes 


IPI_NOT_SUPPORTED_IRQ 

Detected IPI format and/or color depth not supported interrupt 
0x0 ; as 

Note: Interrupt only active when ipi_override_map=0 

Value After Reset:0x0 


HDMI TX Controller AVP O INT MASK N 
Address: Operational Base + offset (0x3814 


Pernt Reset Value 


Reserved6 
ie 31:25| Rw | Co  eedes Field:Yes 


AUDPKT_INVALID_SAMPLE_PRESENT_MASK_N 
Mask for audpkt_invalid_sample_present_irq. 
Values: 
0x0 (MASK): Write 0 to mask 
RW {0x0 audpkt_invalid_sample_present_irq. 
0x1 (UNMASK): Write 1 to unmask 
audpkt_invalid_sample_present_irq. The interrupt line is asserted 
if the corresponding interrupt is asserted. 
Value After Reset:0x0 


. Reserved5 
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| Bit |Attr| Reset Value, 


PKTZ_ Se FIFO_OVF_MASK_N 
Mask for pktz_frlchar_fifo_ovf_irq. 
Values: 
Rw loxo 0x0 (MASK): Write 0 to mask pktz_frlchar_fifo_ovf_irq. 
0x1 (UNMASK): Write 1 to unmask pktz_frlchar_fifo_ovf_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


. Reserved4 
ae Reserved Field: Yes 


AUDFIFO_UDF_MASK_N 
Mask for audfifo_udf_irq. 
Values: 
16 RW {0x0 0x0 (MASK): Write 0 to mask audfifo_udf_irq. 
0x1 (UNMASK): Write 1 to unmask audfifo_udf_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


: Reserved3 
citar Reserved Field: Yes 


TMDSFIFO_OVF_MASK_N 
Mask for tmdsfifo_ovf_irq. 
Values: 
12 Rw lox0 0x0 (MASK): Write 0 to mask tmdsfifo_ovf_irq. 
Oxi (UNMASK): Write 1 to unmask tmdsfifo_ovf_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


: Reserved2 
cea Reserved Field: Yes 


EMP_TX_MTW_VIOLATION_MASK_N 
Mask for emp_tx_mtw_violation_irq. 
Values: 

rw loxo 0x0 (MASK): Write 0 to mask emp_tx_mtw_violation_irq. 
0x1 (UNMASK): Write 1 to unmask emp_tx_mtw_violation_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
EMP_TX_DONE_MASK_N 
Mask for emp_tx_done_irq. 
Values: 

Rw oxo 0x0 (MASK): Write 0 to mask emp_tx_done_irq. 
0x1 (UNMASK): Write 1 to unmask emp_tx_done_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


Reserved1 


EMP_CVTEM_TX_DONE_MASK_N 
Mask for emp_cvtem_tx_done_irq. 
Values: 
Rw lox0 0x0 (MASK): Write 0 to mask emp_cvtem_tx_done_irq. 
0x1 (UNMASK): Write 1 to unmask emp_cvtem_tx_done_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EMP_VTEM_TX SADE COR tos: + MASK_N 
Mask for emp_vtem_tx_done_irq. 
Values: 
Rw lox0 0x0 (MASK): Write 0 to mask emp_vtem_tx_done_irq. 

0x1 (UNMASK): Write 1 to unmask emp_vtem_tx_done_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
DEFAULT_PHASE_VIO_MASK_N 
Mask for default_phase_vio_irq. 
Values: 

4 rw loxo 0x0 (MASK): Write 0 to mask default_phase_vio_irq. 
0x1 (UNMASK): Write 1 to unmask default_phase_vio_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


. ReservedO 


IPI_NOT_SUPPORTED_MASK_N 
Mask for ipi_not_supported_irq. 
Values: 
rw loxo 0x0 (MASK): Write 0 to mask ipi_not_supported_irq. 
0x1 (UNMASK): Write 1 to unmask ipi_not_supported_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


HDMI TX Controller AVP O INT CLEAR 
Address: Operational Base + offset (0x3818 


Pen Reset Value 


oo: eee 
31: 31:25| rw | x00 Reserved Field: Yes 


AUDPKT_INVALID_SAMPLE_PRESENT_CLEAR 
Clear for audpkt_invalid_sample_present_irg 
WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear audpkt_invalid_sample_present_irq 
Value After Reset:0x0 


; Reserved5 


PKTZ_FRLCHAR_FIFO_OVF_CLEAR 
Clear for pktz_frilchar_fifo_ovf_irq 
20 WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear pktz_frlchar_fifo_ovf_irg 
Value After Reset:0x0 


: Reserved4 
aes Reserved Field: Yes 


AUDFIFO_UDF_CLEAR 
Clear for audfifo_udf_irq 
16 WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear audfifo_udf_irq 
Value After Reset:0x0 


: Reserved3 
fore Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


| t—“‘“‘O™CCOCOCOC#C#C#C#éwescription ss —“‘CSC‘s*z 
TMDSFIFO_OVF_CLEAR 
Clear for tmdsfifo_ovf_irgq 
12 WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear tmdsfifo_ovf_irq 
Value After Reset:0x0 


: Reserved2 
abete Reserved Field:Yes 


EMP_TX_MTW_VIOLATION_CLEAR 
Clear for emp_tx_mtw_violation_irq 
WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear emp_tx_mtw_violation_irq 
Value After Reset:0x0 
EMP_TX_DONE_CLEAR 
Clear for emp_tx_done_irg 
WO |0x0 Values: 
Ox1 (CLEAR): Write 1 to clear emp_tx_done_irg 
Value After Reset:0x0 


Reserved1 


EMP_CVTEM_TX_DONE_CLEAR 
Clear for emp_cvtem_tx_done_irq 
WO |0x0 Values: 

Oxi (CLEAR): Write 1 to clear emp_cvtem_tx_done_irq 
Value After Reset:0x0 
EMP_VTEM_TX_DONE_CLEAR 
Clear for emp_vtem_tx_done_irq 

5 WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear emp_vtem_tx_done_irg 
Value After Reset:0x0 
DEFAULT_PHASE_VIO_CLEAR 
Clear for default_phase_vio_irgq 

4 WO |0x0 Values: 
Ox1 (CLEAR): Write 1 to clear default_phase_vio_irq 
Value After Reset:0x0 
ReservedO 


IPI_NOT_SUPPORTED_CLEAR 
Clear for ipi_not_supported_irq 
WO |0x0 Values: 
0x1 (CLEAR): Write 1 to clear ipi_not_supported_irq 
Value After Reset:0x0 


HDMI TX Controller AVP _O INT FORCE 
Address: Operational Base + offset (0x381C) 


Pen Reset Value 


eee. "Reve 
ot: 31:25| pw | oxo Reserved Field: Yes 


AUDPKT_INVALID_SAMPLE_PRESENT_FORCE 
Force for audpkt_invalid_sample_present_irq 
Values: 

WO" |0x0 0x1 (FORCE): Write 1 to trigger 
audpkt_invalid_sample_present_irg 
Value After Reset:0x0 


; Reserved5 
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| Bit |Attr| Reset Value, 


Pp t—i“‘CONUScription sd 
PKTZ_FRLCHAR_FIFO_OVF_FORCE 
Force for pktz_frichar_fifo_ovf_irq 
20 WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger pktz_frichar_fifo_ovf_irg 
Value After Reset:0x0 


: Reserved4 
eee! Reserved Field:Yes 


AUDFIFO_UDF_FORCE 
Force for audfifo_udf_irg 
16 WO |0x0 Values: 
Ox1 (FORCE): Write 1 to trigger audfifo_udf_irq 
Value After Reset:0x0 


; Reserved3 
eee Reserved Field: Yes 


TMDSFIFO_OVF_FORCE 
Force for tmdsfifo_ovf_irg 
12 WO |0x0 Values: 
Ox1 (FORCE): Write 1 to trigger tmdsfifo_ovf_irq 
Value After Reset:0x0 


. Reserved2 
pyay Reserved Field:Yes 


EMP_TX_MTW_VIOLATION_FORCE 
Force for emp_tx_mtw_violation_irg 
WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger emp_tx_mtw_violation_irq 
Value After Reset:0x0 


EMP_TX_DONE_FORCE 
Force for emp_tx_done_irq 
WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger emp_tx_done_irg 
Value After Reset:0x0 


Reserved1 


EMP_CVTEM_TX_DONE_FORCE 
Force for emp_cvtem_tx_done_irq 
WO |0x0 Values: 

0x1 (FORCE): Write 1 to trigger emp_cvtem_tx_done_irg 
Value After Reset:0x0 
EMP_VTEM_TX_DONE_FORCE 
Force for emp_vtem_tx_done_irg 

5 WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger emp_vtem_tx_done_irq 
Value After Reset:0x0 
DEFAULT_PHASE_VIO_FORCE 
Force for default_phase_vio_irg 

4 WO |0x0 Values: 
Ox1 (FORCE): Write 1 to trigger default_phase_vio_irg 
Value After Reset:0x0 


: ReservedO 


IPI_NOT_SUPPORTED_FORCE 
Force for ipi_not_supported_irq 
WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger ipi_not_supported_irq 
Value After Reset:0x0 
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HDMI TX Controller _ AVP_1 INT STATUS 
Address: Operational Base + offset (0x3820) 


Prev o aae 


Po eseription 
joxooo «Reserved 
proco _lreseved ves 
0x0 Packetizer FIFO Underflow interrupt. 
Value After Reset:0x0 
Reserved5 
TMDSFIFO_UDF_IRQ 
16 0x0 Detected TMDS FIFO Underflow interrupt. 
Value After Reset:0x0 
Reserved4 
FRL_RSFEC_ALIGN_BUFFER_FULL_IRQ 
Indicates that the buffer on the FRL RSFEC Aligner has became 
12 0x0 full. For more information about the state of the buffer, refer to 
frl_rsfec_configO.frl_rsfec_align_buffer_full_st 
Value After Reset:0x0 
Reserved3 
AUDPKT_ACR_CTS_CALC_IRQ 
0x0 Audio Clock Regeneration (ACR) CTS calculation done interrupt 
event 
Value After Reset:0x0 
Reserved2 
HDCP14_AUTH_CHG_IRQ 
0x0 HDCP 1.4 Authenticated State Change. Check field 
hdcp14_auth_st for more information. 
Value After Reset:0x0 
Reserved1 
HDCP14_BKSV_REVOC_FAIL_IRQ 
4 0x0 HDCP 1.4 BKSV is in Revocation List 
Value After Reset:0x0 
HDCP14_I2C NACK_RCV_IRQ 
3 0x0 HDCP 1.4 I2C NACK Received 
Value After Reset:0x0 
HDCP14_I2C TIMEOUT_IRQ 
2 0x0 HDCP 1.4 I2C Operation Timeout 
Value After Reset:0x0 
HDCP14_KSV_LIST_DONE_IRQ 
1 0x0 HDCP 1.4 KSV List Write in Revocation Memory Done 
Value After Reset:0x0 
ReservedO 
jo |rw foro feesenearcaves 


HDMI TX Controller AVP _1 INT MASK_N 
Address: Operational Base + offset (0x3824) 


| Bit |Attr| Reset Value 


. Reserved6 
ebiet OxOu8 Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


PKTZ_ —————————— FIFO_UDF_MASK_N 
Mask for pktz_frichar_fifo_udf_irq. 
Values: 
Rw loxo 0x0 (MASK): Write 0 to mask pktz_frlchar_fifo_udf_irq. 
0x1 (UNMASK): Write 1 to unmask pktz_frlchar_fifo_udf_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


F Reserved5 
ges Reserved Field: Yes 


TMDSFIFO_UDF_MASK_N 
Mask for tmdsfifo_udf_irq. 
Values: 
16 rw loxo 0x0 (MASK): Write 0 to mask tmdsfifo_udf_irq. 
0x1 (UNMASK): Write 1 to unmask tmdsfifo_udf_irg. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


: Reserved4 
ee Reserved Field: Yes 


FRL_RSFEC_ALIGN_BUFFER_FULL_MASK_N 
Mask for frl_rsfec_align_buffer_full_irq. 
Values: 
12 Rw loxo 0x0 (MASK): Write 0 to mask frl_rsfec_align_buffer_full_irq. 
Ox1 (UNMASK): Write 1 to unmask frl_rsfec_align_buffer_full_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


‘ Reserved3 


AUDPKT_ACR_CTS_CALC_MASK_N 
Mask for audpkt_acr_cts_calc_irq. 
Values: 
Rw loxo 0x0 (MASK): Write 0 to mask audpkt_acr_cts_calc_irq. 
0x1 (UNMASK): Write 1 to unmask audpkt_acr_cts_calc_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


Reserved2 


HDCP14_AUTH_CHG_MASK_N 
Mask for hdcp14_auth_chg_irq. 
Values: 
rw loxo 0x0 (MASK): Write 0 to mask hdcp14_auth_chg_irq. 
0x1 (UNMASK): Write 1 to unmask hdcp14_auth_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


Reserved1 
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| Bit |Attr| Reset Value, 
HDCP14_BKSV_REVOC_FAIL_MASK_N 
Mask for hdcp1i4_bksv_revoc_fail_irq. 
Values: 
0x0 (MASK): Write 0 to mask hdcp1i4_bksv_revoc_fail_irq. 
0x1 (UNMASK): Write 1 to unmask hdcp14_bksv_revoc_fail_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
HDCP14_I2C_ NACK_RCV_MASK_N 
Mask for hdcp14_i2c_nack_rcv_irq. 
Values: 
0x0 (MASK): Write 0 to mask hdcp14_i2c_nack_rcv_irq. 
0x1 (UNMASK): Write 1 to unmask hdcp14_i2c_nack_rcv_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
HDCP14_I2C_TIMEOUT_MASK_N 
Mask for hdcp14_i2c_timeout_irq. 
Values: 
0x0 (MASK): Write 0 to mask hdcp14_i2c_timeout_irq. 
0x1 (UNMASK): Write 1 to unmask hdcp14_i2c_timeout_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
HDCP14_KSV_LIST_DONE_MASK_N 
Mask for hdcp14_ksv_list_done_irq. 
Values: 
0x0 (MASK): Write 0 to mask hdcp14_ksv_list_done_irq. 
0x1 (UNMASK): Write 1 to unmask hdcp14_ksv_list_done_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


ReservedO 


HDMI TX Controller _AVP_1 INT CLEAR 
Address: Operational Base + offset (0x3828) 


piaifaw wooo RS 


eeoue Reserves 
at 31:21] Rw | oxo00 Reserved Field: Yes 


PKTZ_FRLCHAR_FIFO_UDF_CLEAR 
Clear for pktz_frichar_fifo_udf_irq 
WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear pktz_frlchar_fifo_udf_irq 
Value After Reset:0x0 


: Reserved5 


TMDSFIFO_UDF_CLEAR 
Clear for tmdsfifo_udf_irg 
16 WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear tmdsfifo_udf_irg 
Value After Reset:0x0 


. Reserved4 
ia Reserved Field: Yes 
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| Bit |Attr| Reset Value, 


PoCSC—C“‘éi scription 
FRL_RSFEC_ALIGN_BUFFER_FULL_CLEAR 
Clear for frl_rsfec_align_buffer_full_irg 
12 WO |0x0 Values: 
Ox1 (CLEAR): Write 1 to clear frl_rsfec_align_buffer_full_irg 
Value After Reset:0x0 


: Reserved3 


AUDPKT_ACR_CTS_CALC_CLEAR 
Clear for audpkt_acr_cts_calc_irg 
WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear audpkt_acr_cts_calc_irq 
Value After Reset:0x0 


Reserved2- 
rw 
HDCP 14 AUTH. CHG_CLEAR 
Clear for hdcp1i4_auth_chg_irg 
W Values: 
Oxi (CLEAR): Write 1 to clear hdcp14_auth_chg_irq 
Value After Reset:0x0 
Reserved Field:Yes 
HDCP14_BKSV_REVOC_FAIL_CLEAR 
Clear for hdcp1i4_bksv_revoc_fail_irg 


Ox1 (CLEAR): Write 1 to clear hdcp14_bksv_revoc_fail_irg 
Value After Reset:0x0 


HDCP14_I2C_ NACK_RCV_CLEAR 
Clear for hdcp14_i2c_nack_rcv_irq 
2 


Values: 

Oxi (CLEAR): Write 1 to clear hdcp14_i2c_nack_rcv_irgq 
Value After Reset:0x0 

HDCP14_I2C_TIMEOUT_CLEAR 

Clear for hdcp14_i2c_timeout_irg 

Values: 

Oxi (CLEAR): Write 1 to clear hdcp14_i2c_timeout_irq 
Value After Reset:0x0 
HDCP14_KSV_LIST_DONE_CLEAR 

Clear for hdcp14_ksv_list_done_irq 

Values: 

0x1 (CLEAR): Write 1 to clear hdcp14_ksv_list_done_irq 
Value After Reset:0x0 


ReservedO 
aw oe pecs Field:Yes 


HDMI TX Controller AVP 1 INT FORCE 
Address: Operational Base + offset (0x382C 


Reset Value 


Reserved6 
Rw |ox000 Reserved Field: Yes 


Pere 
PKTZ_FRLCHAR_FIFO_UDF_FORCE 
Force for pktz_frichar_fifo_udf_irg 
0x0 Values: 
0x1 (FORCE): Write 1 to trigger pktz_frichar_fifo_udf_irq 
Value After Reset:0x0 
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ew foo eee 


Reserved5 
19:17] a Rw | oe pees Field: Yes 


TMDSFIFO_UDF_FORCE 
Force for tmdsfifo_udf_irq 
WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger tmdsfifo_udf_irq 
Value After Reset:0x0 


t Reserved4 
fete Reserved Field: Yes 


FRL_RSFEC_ALIGN_BUFFER_FULL_FORCE 
Force for frl_rsfec_align_buffer_full_irq 
12 WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger frl_rsfec_align_buffer_full_irq 
Value After Reset:0x0 


: Reserved3 


AUDPKT_ACR_CTS_CALC FORCE 
Force for audpkt_acr_cts_calc_irg 
WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger audpkt_acr_cts_calc_irq 
Value After Reset:0x0 
oF 
Reserved Field:Yes 
HDCP14_AUTH_CHG_FORCE 
Force for hdcpi4_auth_chg_irg 
Values: 
0x1 (FORCE): Write 1 to trigger hdcp14_auth_chg_irq 
Value After Reset:0x0 
Reserved Field:Yes 
HDCP14_BKSV_REVOC_FAIL_FORCE 
Force for hdcp14_bksv_revoc_fail_irq 


0x1 (FORCE): Write 1 to trigger hdcp14_bksv_revoc_fail_irq 
Value After Reset:0x0 


0x1 (FORCE): Write 1 to trigger hdcp14_i2c_nack_rcv_irg 
Value After Reset:0x0 

HDCP14_I2C_TIMEOUT_FORCE 

Force for hdcp14_i2c_timeout_irq 


0x1 (FORCE): Write 1 to trigger hdcp14_i2c_timeout_irg 
Value After Reset:0x0 
HDCP14_KSV_LIST_DONE_FORCE 

Force for hdcp14_ksv_list_done_irg 


0x1 (FORCE): Write 1 to trigger hdcp14_ksv_list_done_irq 
Value After Reset:0x0 


ReservedO 

Reserved Field:Yes 
HDMI TX Controller _AVP_2 INT STATUS 
Address: Operational Base + offset (0x3830) 


HDCP14_I2C_NACK_RCV_FORCE 
Force for hdcp14_i2c_nack_rcv_irg 
3 
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piastew foo Ee 


ReservedO 
sia 31:25| Rw | po tae Field: Yes 


PKTSCHED_GMD_POPKT_UNSENT_VB_IRQ 

GMD - Gamut Metadata - PO profile packet was ready but was not 
sent within first VBLANK period in a frame 

Value After Reset:0x0 


PKTSCHED_GHDMI2_UNSENT_IRQ 

GHDMI2 - Generic HDMI 2 - Programmed number of packets per 
field/frame not fully sent 

Value After Reset:0x0 

PKTSCHED_GHDMI1_UNSENT_IRQ 

GHDMI1 - Generic HDMI 1 - Programmed number of packets per 
field/frame not fully sent 

Value After Reset:0x0 

PKTSCHED_ACR_TIMEOUT_IRQ 

ACR - Audio Clock Recovery - Packet not sent within a 128fs/N 
period 

Value After Reset:0x0 

PKTSCHED_ISRC_TIMEOUT_IRQ 

ISRC - International Standard Recording Code - Packet not sent 
within configured period 

Value After Reset:0x0 

PKTSCHED_SPDI_TIMEOUT_IRQ 

SPDI - Source Product Descriptor InfoFrame - Packet not sent 
within configured period 

Value After Reset:0x0 


0x0 


PKTSCHED_ACP_TIMEOUT_IRQ 

ACP - Audio Content Protection - Packet not sent within 
configured period 

Value After Reset:0x0 


PKTSCHED_GHDMI2_SENT_IRQ 

GHDMI2 - Generic HDMI 2 - Packet has been sent 

Value After Reset:0x0 

PKTSCHED_GHDMI1_SENT_IRQ 

GHDMI1 - Generic HDMI 1 - Packet has been sent 

Value After Reset:0x0 

PKTSCHED_DRMI_SENT_IRQ 

DRMI - Dynamic Range and Mastering InfoFrame - Packet has 
been sent 

Value After Reset:0x0 

PKTSCHED_NVI_SENT_IRQ 

NVI - NTSC VBI InfoFrame - Packet has been sent 

Value After Reset:0x0 

PKTSCHED_AUDI_SENT_IRQ 

AUDI - Audio InfoFrame - Packet has been sent 

Value After Reset:0x0 

PKTSCHED_SPDI_SENT_IRQ 

SPDI - Source Product Descriptor InfoFrame - Packet has been 


PKTSCHED_AVI_SENT_IRQ 
AVI - Auxiliary Video InfoFrame - Packet has been sent 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


SOR ST eee 
VSI - Vendor Specific InfoFrame - Packet has been sent 
Value After Reset:0x0 
PKTSCHED_EMP_SENT_IRQ 
0x0 EMP - Extended Metadata - Packet has been sent 
Value After Reset:0x0 
B fro foo PKTSCHED_AMD_SENT_IRQ 
0x0 AMD - Audio Metadata - Packet has been sent 
Value After Reset:0x0 
7 fro foo PKTSCHED_GMD_SENT_IRQ 
7 0x0 GMD - Gamut Metadata - Packet has been sent 
Value After Reset:0x0 
PKTSCHED_ISRC2_SENT_IRQ 
0x0 ISRC2 - Intl Std Recording Code 2 - Packet has been sent 
Value After Reset:0x0 


PKTSCHED_ISRC1_SENT_IRQ 

5 0x0 ISRC1 - Intl Std Recording Code 1 - Packet has been sent 
Value After Reset:0x0 
PKTSCHED_ACP_SENT_IRQ 

4 0x0 ACP - Audio Content Protection - Packet has been sent 
Value After Reset:0x0 

p fro foo PKTSCHED_GCP_SENT_IRQ 

3 0x0 GCP - General Control - Packet has been sent 
Value After Reset:0x0 

2 fro foo PKTSCHED_AUDS_SENT_IRQ 

2 0x0 AUDS - Audio Sample - Packet has been sent 
Value After Reset:0x0 
PKTSCHED_ACR_SENT_IRQ 

1 0x0 ACR - Audio Clock Recovery - Packet has been sent 
Value After Reset:0x0 
PKTSCHED_NULL_SENT_IRQ 

0x0 NULL - Null - Packet has been sent 

Value After Reset:0x0 


HDMI TX Controller AVP _2 INT MASK_N 
Address: Operational Base + offset (0x3834) 


Perry Reset Value 


ReservedO 
a 31:25| Rw | joxoo ———fReserved Field:Yes 


PKTSCHED_GMD_POPKT_UNSENT_VB_MASK_N 
Mask for pktsched_gmd_pOpkt_unsent_vb_irq. 
Values: 
0x0 (MASK): Write 0 to mask 
RW {0x0 pktsched_gmd_pOpkt_unsent_vb_irq. 
0x1 (UNMASK): Write 1 to unmask 
pktsched_gmd_pOpkt_unsent_vb_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 
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ResetValue] Ci eescription 


PKTSCHED_GHDMI2_UNSENT_MASK_N 

Mask for pktsched_ghdmi2_unsent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_ghdmi2_unsent_irq. 
Oxi (UNMASK): Write 1 to unmask pktsched_ghdmi2_unsent_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_GHDMI1_UNSENT_MASK_N 

Mask for pktsched_ghdmii_unsent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_ghdmii_unsent_irq. 
0x1 (UNMASK): Write 1 to unmask pktsched_ghdmil_unsent_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_ACR_TIMEOUT_MASK_N 

Mask for pktsched_acr_timeout_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_acr_timeout_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_acr_timeout_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_ISRC_TIMEOUT_MASK_N 

Mask for pktsched_isrc_timeout_irq. 

Values: 


0x0 (MASK): Write 0 to mask pktsched_isrc_timeout_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_isrc_timeout_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 


PKTSCHED_SPDI_TIMEOUT_MASK_N 

Mask for pktsched_spdi_timeout_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_spdi_timeout_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_spdi_timeout_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_ACP_TIMEOUT_MASK_N 

Mask for pktsched_acp_timeout_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_acp_timeout_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_acp_timeout_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_GHDMI2_SENT_MASK_N 

Mask for pktsched_ghdmi2_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_ghdmi2_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_ghdmi2_sent_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 
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[ResetValue[—C@Deescription = 
PKTSCHED_GHDMI1_SENT_MASK_N 
Mask for pktsched_ghdmii_sent_irq. 
Values: 
0x0 (MASK): Write 0 to mask pktsched_ghdmii_sent_irq. 
0x1 (UNMASK): Write 1 to unmask pktsched_ghdmi1_sent_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
PKTSCHED_DRMI_SENT_MASK_N 
Mask for pktsched_drmi_sent_irq. 
Values: 
0x0 (MASK): Write 0 to mask pktsched_drmi_sent_irq. 
0x1 (UNMASK): Write 1 to unmask pktsched_drmi_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
PKTSCHED_NVI_SENT_MASK_N 
Mask for pktsched_nvi_sent_irq. 
Values: 
0x0 (MASK): Write 0 to mask pktsched_nvi_sent_irq. 
0x1 (UNMASK): Write 1 to unmask pktsched_nvi_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
PKTSCHED_AUDI_SENT_MASK_N 
Mask for pktsched_audi_sent_irq. 
Values: 


0x0 (MASK): Write 0 to mask pktsched_audi_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_audi_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 


PKTSCHED_SPDI_SENT_MASK_N 

Mask for pktsched_spdi_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_spdi_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_spdi_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_AVI_SENT_MASK_N 

Mask for pktsched_avi_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_avi_sent_irq. 

Ox1 (UNMASK): Write 1 to unmask pktsched_avi_sent_irg. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_VSI_SENT_MASK_N 

Mask for pktsched_vsi_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_vsi_sent_irq. 

Oxi (UNMASK): Write 1 to unmask pktsched_vsi_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 
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ResetValue] Céeescription 


PKTSCHED_EMP_SENT_MASK_N 

Mask for pktsched_emp_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_emp_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_emp_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_AMD_SENT_MASK_N 

Mask for pktsched_amd_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_amd_sent_irq. 

Oxi (UNMASK): Write 1 to unmask pktsched_amd_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_GMD_SENT_MASK_N 

Mask for pktsched_gmd_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_gmd_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_gmd_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_ISRC2_SENT_MASK_N 

Mask for pktsched_isrc2_sent_irq. 

Values: 


0x0 (MASK): Write 0 to mask pktsched_isrc2_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_isrc2_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 


PKTSCHED_ISRC1_SENT_MASK_N 

Mask for pktsched_isrc1_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_isrc1_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_isrci_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_ACP_SENT_MASK_N 

Mask for pktsched_acp_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_acp_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_acp_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_GCP_SENT_MASK_N 

Mask for pktsched_gcp_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_gcp_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_gcp_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


PKTSCHED_AUDS_SENT_MASK_N 

Mask for pktsched_auds_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_auds_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_auds_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 


PKTSCHED_ACR_SENT_MASK_N 
Mask for pktsched_acr_sent_irq. 
Values: 


0x0 (MASK): Write 0 to mask pktsched_acr_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_acr_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

PKTSCHED_NULL_SENT_MASK_N 

Mask for pktsched_null_sent_irq. 

Values: 

0x0 (MASK): Write 0 to mask pktsched_null_sent_irq. 

0x1 (UNMASK): Write 1 to unmask pktsched_null_sent_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 


HDMI TX Controller _AVP_2 INT CLEAR 
Address: Operational Base + offset (0x3838) 


PKTSCHED_GMD_POPKT_UNSENT_VB_CLEAR 
Clear for pktsched_gmd_pOpkt_unsent_vb_irq 
Values: 

0x1 (CLEAR): Write 1 to clear 
pktsched_gmd_pOpkt_unsent_vb_irq 

Value After Reset:0x0 
PKTSCHED_GHDMI2_UNSENT_CLEAR 

Clear for pktsched_ghdmi2_unsent_irg 
Values: 


Oxi (CLEAR): Write 1 to clear pktsched_ghdmi2_unsent_irg 
Value After Reset:0x0 


PKTSCHED_GHDMI1_UNSENT_CLEAR 

Clear for pktsched_ghdmii_unsent_irg 

Values: 

Oxi (CLEAR): Write 1 to clear pktsched_ghdmii_unsent_irg 
Value After Reset:0x0 

PKTSCHED_ACR_TIMEOUT_CLEAR 

Clear for pktsched_acr_timeout_irq 

Values: 

0x1 (CLEAR): Write 1 to clear pktsched_acr_timeout_irq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 

PKTSCHED_ISRC_TIMEOUT_CLEAR 

Clear for pktsched_isrc_timeout_irq 

Values: 

Oxi (CLEAR): Write 1 to clear pktsched_isrc_timeout_irg 
Value After Reset:0x0 
PKTSCHED_SPDI_TIMEOUT_CLEAR 

Clear for pktsched_spdi_timeout_irq 

Values: 

0x1 (CLEAR): Write 1 to clear pktsched_spdi_timeout_irg 
Value After Reset:0x0 
PKTSCHED_ACP_TIMEOUT_CLEAR 

Clear for pktsched_acp_timeout_irq 

Values: 

0x1 (CLEAR): Write 1 to clear pktsched_acp_timeout_irg 
Value After Reset:0x0 
PKTSCHED_GHDMI2_SENT_CLEAR 

Clear for pktsched_ghdmi2_sent_irq 

Values: 

0x1 (CLEAR): Write 1 to clear pktsched_ghdmi2_sent_irg 
Value After Reset:0x0 
PKTSCHED_GHDMI1_SENT_CLEAR 

Clear for pktsched_ghdmii_sent_irq 

Values: 

0x1 (CLEAR): Write 1 to clear pktsched_ghdmi1_sent_irg 
Value After Reset:0x0 

PKTSCHED_DRMI_SENT_CLEAR 

Clear for pktsched_drmi_sent_irq 

Values: 

0x1 (CLEAR): Write 1 to clear pktsched_drmi_sent_irg 
Value After Reset:0x0 

PKTSCHED_NVI_SENT_CLEAR 

Clear for pktsched_nvi_sent_irq 

Values: 

Oxi (CLEAR): Write 1 to clear pktsched_nvi_sent_irq 
Value After Reset:0x0 

PKTSCHED_AUDI_SENT_CLEAR 

Clear for pktsched_audi_sent_irg 

Values: 

Oxi (CLEAR): Write 1 to clear pktsched_audi_sent_irq 
Value After Reset:0x0 

PKTSCHED_SPDI_SENT_CLEAR 

Clear for pktsched_spdi_sent_irg 

Values: 

Oxi (CLEAR): Write 1 to clear pktsched_spdi_sent_irq 
Value After Reset:0x0 

PKTSCHED_AVI_SENT_CLEAR 

Clear for pktsched_avi_sent_irq 

Values: 

0x1 (CLEAR): Write 1 to clear pktsched_avi_sent_irq 
Value After Reset:0x0 

PKTSCHED_VSI_SENT_CLEAR 

Clear for pktsched_vsi_sent_irq 

Values: 

0x1 (CLEAR): Write 1 to clear pktsched_vsi_sent_irq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 
PKTSCHED_EMP_SENT_CLEAR 
Clear for pktsched_emp_sent_irq 
Values: 
0x1 (CLEAR): Write 1 to clear pktsched_emp_sent_irg 
Value After Reset:0x0 
PKTSCHED_AMD_SENT_CLEAR 
Clear for pktsched_amd_sent_irq 
Values: 
0x1 (CLEAR): Write 1 to clear pktsched_amd_sent_irg 
Value After Reset:0x0 
PKTSCHED_GMD_SENT_CLEAR 
Clear for pktsched_gmd_sent_irg 
Values: 
Ox1 (CLEAR): Write 1 to clear pktsched_gmd_sent_irq 
Value After Reset:0x0 
PKTSCHED_ISRC2_SENT_CLEAR 
Clear for pktsched_isrc2_sent_irq 
Values: 
Oxi (CLEAR): Write 1 to clear pktsched_isrc2_sent_irq 
Value After Reset:0x0 
PKTSCHED_ISRC1_SENT_CLEAR 
Clear for pktsched_isrci_sent_irq 
Values: 
Oxi (CLEAR): Write 1 to clear pktsched_isrc1_sent_irg 
Value After Reset:0x0 
PKTSCHED_ACP_SENT_CLEAR 
Clear for pktsched_acp_sent_irgq 
Values: 
0x1 (CLEAR): Write 1 to clear pktsched_acp_sent_irq 
Value After Reset:0x0 


PKTSCHED_GCP_SENT_CLEAR 
3 


Clear for pktsched_gcp_sent_irq 

Values: 

0x1 (CLEAR): Write 1 to clear pktsched_gcp_sent_irq 
Value After Reset:0x0 
PKTSCHED_AUDS_SENT_CLEAR 

Clear for pktsched_auds_sent_irq 

Values: 

Oxi (CLEAR): Write 1 to clear pktsched_auds_sent_irq 
Value After Reset:0x0 

PKTSCHED_ACR_SENT_CLEAR 

Clear for pktsched_acr_sent_irgq 

Values: 

Oxi (CLEAR): Write 1 to clear pktsched_acr_sent_irq 
Value After Reset:0x0 
PKTSCHED_NULL_SENT_CLEAR 

Clear for pktsched_null_sent_irq 

Values: 

Oxi (CLEAR): Write 1 to clear pktsched_null_sent_irg 
Value After Reset:0x0 


HDMI TX Controller AVP _2 INT FORCE 
Address: Operational Base + offset (0x383C) 
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| Bit |Attr|ResetValue| Ci@eescription 


F ReservedO 
euee Reserved Field: Yes 


PKTSCHED_GMD_POPKT_UNSENT_VB_FORCE 

Force for pktsched_gmd_pOpkt_unsent_vb_irq 

Values: 

0x1 (FORCE): Write 1 to trigger 
pktsched_gmd_pOpkt_unsent_vb_irq 

Value After Reset:0x0 
PKTSCHED_GHDMI2_UNSENT_FORCE 

Force for pktsched_ghdmi2_unsent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_ghdmi2_unsent_irg 
Value After Reset:0x0 
PKTSCHED_GHDMI1_UNSENT_FORCE 

Force for pktsched_ghdmiil_unsent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_ghdmi1_unsent_irg 
Value After Reset:0x0 

PKTSCHED_ACR_TIMEOUT_FORCE 

Force for pktsched_acr_timeout_irgq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_acr_timeout_irg 
Value After Reset:0x0 

PKTSCHED_ISRC_TIMEOUT_FORCE 

Force for pktsched_isrc_timeout_irgq 

Values: 


0x1 (FORCE): Write 1 to trigger pktsched_isrc_timeout_irg 
Value After Reset:0x0 


PKTSCHED_SPDI_TIMEOUT_FORCE 

Force for pktsched_spdi_timeout_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_spdi_timeout_irg 
Value After Reset:0x0 

PKTSCHED_ACP_TIMEOUT_FORCE 

Force for pktsched_acp_timeout_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_acp_timeout_irgq 
Value After Reset:0x0 

PKTSCHED_GHDMI2_SENT_FORCE 

Force for pktsched_ghdmi2_sent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_ghdmi2_sent_irg 
Value After Reset:0x0 

PKTSCHED_GHDMI1_SENT_FORCE 

Force for pktsched_ghdmi1_sent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_ghdmii_sent_irq 
Value After Reset:0x0 

PKTSCHED_DRMI_SENT_FORCE 

Force for pktsched_drmi_sent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_drmi_sent_irgq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value 

PKTSCHED_NVI_SENT_FORCE 

Force for pktsched_nvi_sent_irg 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_nvi_sent_irq 
Value After Reset:0x0 

PKTSCHED_AUDI_SENT_FORCE 

Force for pktsched_audi_sent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_audi_sent_irq 
Value After Reset:0x0 

PKTSCHED_SPDI_SENT_FORCE 

Force for pktsched_spdi_sent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_spdi_sent_irq 
Value After Reset:0x0 

PKTSCHED_AVI_SENT_FORCE 

Force for pktsched_avi_sent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_avi_sent_irq 
Value After Reset:0x0 

PKTSCHED_VSI_SENT_FORCE 

Force for pktsched_vsi_sent_irgq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_vsi_sent_irq 
Value After Reset:0x0 

PKTSCHED_EMP_SENT_FORCE 

Force for pktsched_emp_sent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_emp_sent_irq 
Value After Reset:0x0 

PKTSCHED_AMD_SENT_FORCE 

Force for pktsched_amd_sent_irgq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_amd_sent_irg 
Value After Reset:0x0 

PKTSCHED_GMD_SENT_FORCE 

Force for pktsched_gmd_sent_irq 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_gmd_sent_irq 
Value After Reset:0x0 

PKTSCHED_ISRC2_SENT_FORCE 

Force for pktsched_isrc2_sent_irg 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_isrc2_sent_irq 
Value After Reset:0x0 

PKTSCHED_ISRC1_SENT_FORCE 

Force for pktsched_isrc1_sent_irg 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_isrc1_sent_irq 
Value After Reset:0x0 

PKTSCHED_ACP_SENT_FORCE 

Force for pktsched_acp_sent_irg 

Values: 

0x1 (FORCE): Write 1 to trigger pktsched_acp_sent_irq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


PKTSCHED_GCP_SENT_FORCE 
Force for pktsched_gcp_sent_irgq 
0x0 Values: 
0x1 (FORCE): Write 1 to trigger pktsched_gcp_sent_irq 
Value After Reset:0x0 
PKTSCHED_AUDS_SENT_FORCE 
Force for pktsched_auds_sent_irg 
Values: 
0x1 (FORCE): Write 1 to trigger pktsched_auds_sent_irq 
Value After Reset:0x0 
PKTSCHED_ACR_SENT_FORCE 
Force for pktsched_acr_sent_irq 
Values: 
0x1 (FORCE): Write 1 to trigger pktsched_acr_sent_irg 
Value After Reset:0x0 
PKTSCHED_NULL_SENT_FORCE 
Force for pktsched_null_sent_irq 
Values: 
0x1 (FORCE): Write 1 to trigger pktsched_null_sent_irg 
Value After Reset:0x0 


HDMI TX Controller AVP 3 INT STATUS 
Address: Operational Base + offset (0x3840 


| Bit_|Attr| Reset Value 


ReservedO 
1:20)RW |0x000 Reserved Field:Yes 


HDCP2_ESM_PO_GPIO_OUT_O_CHG_IRQ 
HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[0] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_1_CHG_IRQ 
HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[1] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_2_CHG_IRQ 
HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[2] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_3_CHG_IRQ 
HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[3] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_4_CHG_IRQ 
HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[4] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_5_CHG_IRQ 
HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[5] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_6_CHG_IRQ 
HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[6] from ESM Module 
Value After Reset:0x0 
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Po C—C—“‘(CC(*éWDeScription 
HDCP2_ESM_PO_GPIO_OUT_7_CHG_IRQ 

12 0x0 HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[7] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_8_CHG_IRQ 

11 0x0 HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[8] from ESM Module 
Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_9_CHG_IRQ 
10 HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[9] from ESM Module 


Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_10_CHG_IRQ 
HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[10] from ESM Module 


Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_11_CHG_IRQ 
HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[11] from ESM Module 


Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_12_CHG_IRQ 
7 HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[12] from ESM Module 


Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_13_CHG_IRQ 


HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[13] from ESM Module 
Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_14 CHG_IRQ 

HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[14] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_15_CHG_IRQ 

HDCP 2 Logic Port 0 Change interrupt for bit 
hdcp2_esm_pO_gpio_out[15] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_0O_CHG_IRQ 
HDCP 2 Logic Global Change interrupt for bit 
hdcp2_esm_global_gpio_out[0] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_1_CHG_IRQ 
HDCP 2 Logic Global Change interrupt for bit 
hdcp2_esm_global_gpio_out[1] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_2_CHG_IRQ 
HDCP 2 Logic Global Change interrupt for bit 
hdcp2_esm_global_gpio_out[2] from ESM Module 
Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_3_CHG_IRQ 
HDCP 2 Logic Global Change interrupt for bit 
hdcp2_esm_global_gpio_out[3] from ESM Module 
Value After Reset:0x0 


HDMI TX Controller _AVP_3_INT MASK_N 
Address: Operational Base + offset (0x3844) 
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en 


ReservedO 
sae RW epee Reserved Field: Yes 


HDCP2_ESM_PO_GPIO_OUT_O_CHG_MASK_N 
Mask for hdcp2_esm_p0O_gpio_out_O_chg_irq. 
Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_O_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0_gpio_out_O_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_1_CHG_MASK_N 
Mask for hdcp2_esm_p0O_gpio_out_1i_chg_irq. 
Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_1_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0O_gpio_out_1i_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_2_CHG_MASK_N 
Mask for hdcp2_esm_p0O_gpio_out_2_chg_irq. 
Values: 

0x0 (MASK): Write 0 to mask 


i 

17 0x0 hdcp2_esm_pO_gpio_out_2_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0_gpio_out_2_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 

i 


HDCP2_ESM_PO_GPIO_OUT_3_CHG_MASK_N 

Mask for hdcp2_esm_p0O_gpio_out_3_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_3_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0_gpio_out_3_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_4_CHG_MASK_N 

Mask for hdcp2_esm_p0O_gpio_out_4_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_4_chg_irq. 

Oxi (UNMASK): Write 1 to unmask 
hdcp2_esm_p0_gpio_out_4_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_5_CHG_MASK_N 

Mask for hdcp2_esm_p0O_gpio_out_5_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_5_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_pO0_gpio_out_5_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
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ResetValue] Céeescription 


HDCP2_ESM_PO_GPIO_OUT_6_CHG_MASK_N 
Mask for hdcp2_esm_p0O_gpio_out_6_chg_irq. 
Values: 
0x0 (MASK): Write 0 to mask 
RW /|0x0 hdcp2_esm_pO_gpio_out_6_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0_gpio_out_6_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_7_CHG_MASK_N 

Mask for hdcp2_esm_p0O_gpio_out_7_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_7_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0_gpio_out_7_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 

HDCP2_ESM_PO_GPIO_OUT_8 CHG_MASK_N 

Mask for hdcp2_esm_p0O_gpio_out_8_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_8_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0_gpio_out_8_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_9_CHG_MASK_N 
Mask for hdcp2_esm_p0O_gpio_out_9_chg_irq. 
Values: 
0x0 (MASK): Write 0 to mask 
0x0 hdcp2_esm_p0O_gpio_out_9_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0_gpio_out_9_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_10_CHG_MASK_N 

Mask for hdcp2_esm_p0O_gpio_out_10_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_10_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0O_gpio_out_10_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_11_CHG_MASK_N 

Mask for hdcp2_esm_pO_gpio_out_11_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_11_chg_irq. 

Oxi (UNMASK): Write 1 to unmask 
hdcp2_esm_p0O_gpio_out_11_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
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HDCP2_ESM_PO_GPIO_OUT_12_CHG_MASK_N 
Mask for hdcp2_esm_pO_gpio_out_12_chg_irq. 
Values: 
0x0 (MASK): Write 0 to mask 
RW {0x0 hdcp2_esm_p0O_gpio_out_12_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_pO_gpio_out_12_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_13_CHG_MASK_N 

Mask for hdcp2_esm_pO_gpio_out_13_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_pO_gpio_out_13_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0O_gpio_out_13_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_14_CHG_MASK_N 

Mask for hdcp2_esm_pO_gpio_out_14_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_p0O_gpio_out_14_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0O_gpio_out_14_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_15_CHG_MASK_N 
Mask for hdcp2_esm_pO_gpio_out_15_chg_irq. 
Values: 
0x0 (MASK): Write 0 to mask 
0x0 hdcp2_esm_p0O_gpio_out_15_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_p0O_gpio_out_15_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


HDCP2_ESM_GLOBAL_GPIO_OUT_0O_CHG_MASK_N 

Mask for hdcp2_esm_global_gpio_out_O_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_global_gpio_out_O_chg_irgq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_global_gpio_out_O_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_1_CHG_MASK_N 

Mask for hdcp2_esm_global_gpio_out_1_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_global_gpio_out_1_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_global_gpio_out_1_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
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HDCP2_ESM_GLOBAL_GPIO_OUT_2_CHG_MASK_N 

Mask for hdcp2_esm_global_gpio_out_2_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_global_gpio_out_2_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_global_gpio_out_2_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_3_CHG_MASK_N 

Mask for hdcp2_esm_global_gpio_out_3_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
hdcp2_esm_global_gpio_out_3_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
hdcp2_esm_global_gpio_out_3_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 


HDMI TX Controller _AVP_3_ INT CLEAR 
Address: Operational Base + offset (0x3848) 


ReservedO 
31:20/RW |0x000 Reserved Field:Yes 


HDCP2_ESM_PO_GPIO_OUT_O_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_O_chg_irq 
Values: 

0x1 (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_O_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_1_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_1_chg_irq 
Values: 

0x1 (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_1_chg_irq 

Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_2_CHG_CLEAR 

Clear for hdcp2_esm_pO_gpio_out_2_chg_irq 
17 Values: 

Oxi (CLEAR): Write 1 to clear 


hdcp2_esm_pO_gpio_out_2_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_3_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_3_chg_irq 
Values: 

Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_3_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_4_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_4_chg_irq 
Values: 

0x1 (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_4_chg_irq 

Value After Reset:0x0 
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HDCP2_ESM_PO_GPIO_OUT_5_ CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_5_chg_irq 
Values: 
0x1 (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_5_chg_irq 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_6_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_6_chg_irq 
Values: 
Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_6_chg_irq 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_7_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_7_chg_irq 
Values: 
Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_7_chg_irq 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_8 CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_8_chg_irq 
Values: 
Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_8_chg_irq 
Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_9_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_9_chg_irq 


Values: 

Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_9_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_10_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_10_chg_irg 
Values: 

Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_10_chg_irg 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_11_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_11_chg_irg 
Values: 

Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_p0O_gpio_out_11_chg_irgq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_12_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_12_chg_irgq 
Values: 

0x1 (CLEAR): Write 1 to clear 
hdcp2_esm_p0O_gpio_out_12_chg_irgq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_13_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_13_chg_irq 
Values: 

0x1 (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_13_chg_irg 

Value After Reset:0x0 
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[Attr|ResetValue| CéDeescription 


HDCP2_ESM_PO_GPIO_OUT_14_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_14_chg_irg 
Values: 

0x1 (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_14_chg_irg 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_15_CHG_CLEAR 
Clear for hdcp2_esm_pO_gpio_out_15_chg_irg 
Values: 

0x1 (CLEAR): Write 1 to clear 
hdcp2_esm_pO_gpio_out_15_chg_irg 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_O_CHG_CLEAR 
Clear for hdcp2_esm_global_gpio_out_O_chg_irq 
Values: 

Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_global_gpio_out_O_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_1_CHG_CLEAR 
Clear for hdcp2_esm_global_gpio_out_1_chg_irq 
Values: 

Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_global_gpio_out_1_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_2_CHG_CLEAR 
Clear for hdcp2_esm_global_gpio_out_2_chg_irq 
Values: 

Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_global_gpio_out_2_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_3_CHG_CLEAR 
Clear for hdcp2_esm_global_gpio_out_3_chg_irq 
Values: 

Oxi (CLEAR): Write 1 to clear 
hdcp2_esm_global_gpio_out_3_chg_irq 

Value After Reset:0x0 


HDMI TX Controller AVP 3 INT FORCE 
Address: Operational Base + offset (0x384C 


HDCP2_ESM_PO_GPIO_OUT_O_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_O_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 


hdcp2_esm_pO_gpio_out_O_chg_irq 
Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_1_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_1_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_1_chg_irq 

Value After Reset:0x0 
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| Bit [Attr|ResetValue| —C(@Deescription 
HDCP2_ESM_PO_GPIO_OUT_2_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_2_chg_irq 
Values: 
0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_2_chg_irq 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_3_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_3_chg_irq 
Values: 
0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_3_chg_irq 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_4_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_4_chg_irq 
Values: 
0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_4_chg_irq 
Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_5_ CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_5_chg_irq 
Values: 
0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_5_chg_irq 
Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_6_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_6_chg_irq 


Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_6_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_7_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_7_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_7_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_8 CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_8_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_8_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_9_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_9_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_9_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_10_CHG_FORCE 
Force for hdcp2_esm_pO_gpio_out_10_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_10_chg_irg 

Value After Reset:0x0 
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HDCP2_ESM_PO_GPIO_OUT_11_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_11_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_p0O_gpio_out_11_chg_irgq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_12_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_12_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_p0O_gpio_out_12_chg_irgq 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_13_CHG_FORCE 
Force for hdcp2_esm_p0O_gpio_out_13_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_13_chg_irg 

Value After Reset:0x0 
HDCP2_ESM_PO_GPIO_OUT_14_CHG_FORCE 
Force for hdcp2_esm_pO_gpio_out_14_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_14_chg_irg 

Value After Reset:0x0 


HDCP2_ESM_PO_GPIO_OUT_15_CHG_FORCE 
Force for hdcp2_esm_pO_gpio_out_15_chg_irq 


Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_pO_gpio_out_15_chg_irg 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_0O_CHG_FORCE 
Force for hdcp2_esm_global_gpio_out_O_chg_irgq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_global_gpio_out_O_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_1_CHG_FORCE 
Force for hdcp2_esm_global_gpio_out_1_chg_irgq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_global_gpio_out_1_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_2_CHG_FORCE 
Force for hdcp2_esm_global_gpio_out_2_chg_irgq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_global_gpio_out_2_chg_irq 

Value After Reset:0x0 
HDCP2_ESM_GLOBAL_GPIO_OUT_3_CHG_FORCE 
Force for hdcp2_esm_global_gpio_out_3_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
hdcp2_esm_global_gpio_out_3_chg_irq 

Value After Reset:0x0 
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HDMI TX Controller AVP 4 INT STATUS 
Address: Operational Base + offset (0x3850 


piczo x00 SR 


eo0e, nee? 
proto pcseverraives 
0x0 Audio SPDIF Protocol error in Lane 3 interrupt 
Value After Reset:0x0 
SPDIF_LINE2_PROTOCOL_ERR_IRQ 
18 0x0 Audio SPDIF Protocol error in Lane 2 interrupt 
Value After Reset:0x0 
SPDIF_LINE1_PROTOCOL_ERR_IRQ 
17 0x0 Audio SPDIF Protocol error in Lane 1 interrupt 
Value After Reset:0x0 
SPDIF_LINEO_PROTOCOL_ERR_IRQ 
0x0 Audio SPDIF Protocol error in Lane O interrupt 
Value After Reset:0x0 
a2: SPDIF_LINE3_PARITY_ERR_IRQ 


Audio SPDIF parity bit received incorrectly in Lane 3 interrupt 
Value After Reset:0x0 


SPDIF_LINE2_PARITY_ERR_IRQ 
0x0 Audio SPDIF parity bit received incorrectly in Lane 2 nterrupt 

Value After Reset:0x0 
SPDIF_LINE1_PARITY_ERR_IRQ 

13 0x0 Audio SPDIF parity bit received incorrectly in Lane 1 interrupt 
Value After Reset:0x0 
SPDIF_LINEO_PARITY_ERR_IRQ 

12 0x0 Audio SPDIF parity bit received incorrectly in Lane O interrupt 
Value After Reset:0x0 
Reserved2 
I2S_BBIT_ERR_IRQ 


Audio 12S error: disparity on received B bits interrupt 
Value After Reset:0x0 


rhe 
0x0 Audio 12S protocol error interrupt 
Value After Reset:0x0 
Reserved1 
4 0x0 Audio interface FIFO Overflow interrupt 
Value After Reset:0x0 
ReservedO 
2 fro foo PAI_FORMAT_CHG_IRQ 
1 0x0 Audio PAI interface format change interrupt 
Value After Reset:0x0 
p fro foo PAI_PAIR_LAYOUT_CHG_IRQ 
0x0 Audio PAI pair layout chage interrupt 
Value After Reset:0x0 


HDMI TX Controller _AVP_4 INT MASK_N 
Address: Operational Base + offset (0x3854) 


| Bit |Attr|/ResetValue| Ci eescription = 


: Reserved3 
Pilea x0 00 Reserved Field: Yes 
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ResetValue] Ci escription 


SPDIF_LINE3_PROTOCOL_ERR_MASK_N 

Mask for spdif_line3_protocol_err_irq. 

Values: 

0x0 (MASK): Write 0 to mask spdif_line3_protocol_err_irq. 

0x1 (UNMASK): Write 1 to unmask spdif_line3_protocol_err_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

SPDIF_LINE2_PROTOCOL_ERR_MASK_N 

Mask for spdif_line2_protocol_err_irq. 

Values: 

0x0 (MASK): Write 0 to mask spdif_line2_protocol_err_irq. 

0x1 (UNMASK): Write 1 to unmask spdif_line2_protocol_err_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

SPDIF_LINE1_PROTOCOL_ERR_MASK_N 

Mask for spdif_line1_protocol_err_irq. 

Values: 

0x0 (MASK): Write 0 to mask spdif_line1_protocol_err_irq. 

0x1 (UNMASK): Write 1 to unmask spdif_line1_protocol_err_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

SPDIF_LINEO_PROTOCOL_ERR_MASK_N 

Mask for spdif_lineO_protocol_err_irq. 

Values: 


0x0 (MASK): Write 0 to mask spdif_lineO_protocol_err_irq. 

0x1 (UNMASK): Write 1 to unmask spdif_lineO_protocol_err_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 


SPDIF_LINE3_PARITY_ERR_MASK_N 

Mask for spdif_line3_parity_err_irq. 

Values: 

0x0 (MASK): Write 0 to mask spdif_line3_parity_err_irq. 

0x1 (UNMASk): Write 1 to unmask spdif_line3_parity_err_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

SPDIF_LINE2_PARITY_ERR_MASK_N 

Mask for spdif_line2_parity_err_irq. 

Values: 

0x0 (MASK): Write 0 to mask spdif_line2_parity_err_irq. 

0x1 (UNMASK): Write 1 to unmask spdif_line2_parity_err_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

SPDIF_LINE1_PARITY_ERR_MASK_N 

Mask for spdif_line1_parity_err_irq. 

Values: 

0x0 (MASK): Write 0 to mask spdif_line1_parity_err_irq. 

0x1 (UNMASK): Write 1 to unmask spdif_line1_parity_err_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


SOT RE PRR et LINEO_PARITY_ERR_MASK_N 
Mask for spdif_lineO_parity_err_irq. 
Values: 
Rw lox0 0x0 (MASK): Write 0 to mask spdif_lineO_parity_err_irq. 
0x1 (UNMASK): Write 1 to unmask spdif_lineO_parity_err_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
Reserved2 


I2S_BBIT_ERR_MASK_N 
Mask for i2s_bbit_err_irq. 
Values: 
RW {0x0 0x0 (MASK): Write 0 to mask i2s_bbit_err_irq. 
Oxi (UNMASK): Write 1 to unmask i2s_bbit_err_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 
I2S_WS_ERR_MASK_N 
Mask for i2s_ws_err_irq. 
Values: 
RW |0x0 0x0 (MASK): Write 0 to mask i2s_ws_err_irq. 
0x1 (UNMASK): Write 1 to unmask i2s_ws_err_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


: Reservedi 


AUDFIFO_OVF_MASK_N 
Mask for audfifo_ovf_irq. 
Values: 
4 RW |0x0 0x0 (MASK): Write 0 to mask audfifo_ovf_irq. 
0x1 (UNMASK): Write 1 to unmask audfifo_ovf_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


: ReservedO 


PAI_FORMAT_CHG_MASK_N 
Mask for pai_format_chg_irq. 
Values: 

1 rw loxo 0x0 (MASK): Write 0 to mask pai_format_chg_irq. 
0x1 (UNMASK): Write 1 to unmask pai_format_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
PAI_PAIR_LAYOUT_CHG_MASK_N 
Mask for pai_pair_layout_chg_irq. 
Values: 

Rw lox0 0x0 (MASK): Write 0 to mask pai_pair_layout_chg_irq. 

0x1 (UNMASK): Write 1 to unmask pai_pair_layout_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


HDMI TX Controller AVP _ 4 INT CLEAR 
Address: Operational Base + offset (0x3858) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


F Reserved3 
ue pe 000 Reserved Field: Yes 


SPDIF_LINE3_PROTOCOL_ERR_CLEAR 

Clear for spdif_line3_protocol_err_irq 

Values: 

Ox1 (CLEAR): Write 1 to clear spdif_line3_protocol_err_irq 
Value After Reset:0x0 
SPDIF_LINE2_PROTOCOL_ERR_CLEAR 

Clear for spdif_line2_protocol_err_irq 

Values: 

Ox1 (CLEAR): Write 1 to clear spdif_line2_protocol_err_irq 
Value After Reset:0x0 
SPDIF_LINE1_PROTOCOL_ERR_CLEAR 

Clear for spdif_line1_protocol_err_irq 

Values: 

Ox1 (CLEAR): Write 1 to clear spdif_line1_protocol_err_irq 
Value After Reset:0x0 
SPDIF_LINEOQ_PROTOCOL_ERR_CLEAR 

Clear for spdif_lineO_protocol_err_irg 

Values: 

Ox1 (CLEAR): Write 1 to clear spdif_lineO_protocol_err_irq 
Value After Reset:0x0 


SPDIF_LINE3_PARITY_ERR_CLEAR 

Clear for spdif_line3_parity_err_irg 

Values: 

0x1 (CLEAR): Write 1 to clear spdif_line3_parity_err_i 


Value After Reset:0x0 
SPDIF_LINE2_PARITY_ERR_CLEAR 

Clear for spdif_line2_parity_err_irg 

Values: 

0x1 (CLEAR): Write 1 to clear spdif_line2_parity_err_i 
Value After Reset:0x0 
SPDIF_LINE1_PARITY_ERR_CLEAR 

Clear for spdif_line1_parity_err_irg 

Values: 

Ox1 (CLEAR): Write 1 to clear spdif_line1_parity_err_i 
Value After Reset:0x0 
SPDIF_LINEO_PARITY_ERR_CLEAR 

Clear for spdif_lineO_parity_err_irg 

Values: 

Ox1 (CLEAR): Write 1 to clear spdif_lineO_parity_err_i 
Value After Reset:0x0 

Reserved Field:Yes 

I2S_BBIT_ERR_CLEAR 

Clear for i2s_bbit_err_irq 

Values: 

Ox1 (CLEAR): Write 1 to clear i2s_bbit_err_irg 

Value After Reset:0x0 

I2S_WS_ERR_CLEAR 

Clear for i2s_ws_err_irq 

Values: 

Ox1 (CLEAR): Write 1 to clear i2s_ws_err_irg 

Value After Reset:0x0 
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rs fw oo eee 


Reserved1 
7:5. |Rw o> eee Field: Yes 


AUDFIFO_OVF_CLEAR 
Clear for audfifo_ovf_irg 
WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear audfifo_ovf_irq 
Value After Reset:0x0 


: ReservedO 


PAI_FORMAT_CHG_CLEAR 
Clear for pai_format_chg_irgq 
1 WO |0x0 Values: 
Ox1 (CLEAR): Write 1 to clear pai_format_chg_irq 
Value After Reset:0x0 


PAI_PAIR_LAYOUT_CHG_CLEAR 

Clear for pai_pair_layout_chg_irq 

Values: 

Oxi (CLEAR): Write 1 to clear pai_pair_layout_chg_irq 
Value After Reset:0x0 


HDMI TX Controller AVP 4 INT FORCE 
Address: Operational Base + offset (0x385C 


| Bit _|Attr| Reset Value 


Reserved3 
a0 Reserved Field:Yes 
SPDIF_LINE3_PROTOCOL_ERR_FORCE 
Force for spdif_line3_protocol_err_irgq 
Values: 
Ox1 (FORCE): Write 1 to trigger spdif_line3_protocol_err_irq 
Value After Reset:0x0 
SPDIF_LINE2_PROTOCOL_ERR_FORCE 
Force for spdif_line2_protocol_err_irg 
Values: 
Ox1 (FORCE): Write 1 to trigger spdif_line2_protocol_err_irq 
Value After Reset:0x0 
SPDIF_LINE1_PROTOCOL_ERR_FORCE 
Force for spdif_line1_protocol_err_irg 
Values: 


Ox1 (FORCE): Write 1 to trigger spdif_line1_protocol_err_irq 
Value After Reset:0x0 


SPDIF_LINEO_PROTOCOL_ERR_FORCE 

Force for spdif_lineO_protocol_err_irg 

Values: 

Ox1 (FORCE): Write 1 to trigger spdif_lineO_protocol_err_irq 
Value After Reset:0x0 

SPDIF_LINE3_PARITY_ERR_FORCE 

Force for spdif_line3_parity_err_irq 

Values: 

0x1 (FORCE): Write 1 to trigger spdif_line3_parity_err_irq 
Value After Reset:0x0 

SPDIF_LINE2_PARITY_ERR_FORCE 

Force for spdif_line2_parity_err_irq 

Values: 

0x1 (FORCE): Write 1 to trigger spdif_line2_parity_err_irq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Pp oCCC‘éi scription 
SPDIF_LINE1_PARITY_ERR_FORCE 
Force for spdif_line1_parity_err_irq 

13 WO |0x0 Values: 
Ox1 (FORCE): Write 1 to trigger spdif_line1_parity_err_irg 
Value After Reset:0x0 
SPDIF_LINEO_PARITY_ERR_FORCE 
Force for spdif_lineO_parity_err_irq 

12 WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger spdif_lineO_parity_err_irq 
Value After Reset:0x0 


. Reserved2 
ae Reserved Field:Yes 


I2S_BBIT_ERR_FORCE 
Force for i2s_bbit_err_irq 
WO |0x0 Values: 
Ox1 (FORCE): Write 1 to trigger i2s_bbit_err_irq 
Value After Reset:0x0 
I2S_WS_ERR_FORCE 
Force for i2s_ws_err_irq 
WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger i2s_ws_err_irq 
Value After Reset:0x0 


. Reservedi 


AUDFIFO_OVF_FORCE 
Force for audfifo_ovf_irg 
4 WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger audfifo_ovf_irg 
Value After Reset:0x0 


: ReservedO 


PAI_FORMAT_CHG_FORCE 
Force for pai_format_chg_irq 

1 WO |0x0 Values: 
Ox1 (FORCE): Write 1 to trigger pai_format_chg_irgq 
Value After Reset:0x0 
PAI_PAIR_LAYOUT_CHG_FORCE 
Force for pai_pair_layout_chg_irg 

WO |0x0 Values: 

0x1 (FORCE): Write 1 to trigger pai_pair_layout_chg_irg 
Value After Reset:0x0 


HDMI TX Controller AVP_5 INT STATUS 
Address: Operational Base + offset (0x3860) 


i Reset Value 


joxooooc00 |Reservedt 
Prenccece _paseved les 

0x0 Video Interface FIFO Underflow Interrupt 
Value After Reset:0x0 


Re ee 

Re ee Field:Yes 
VIDIF_VMON_VMEAS_IRQ 

1 0x0 Video Monitor vertical measures update interrupt 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po Cescription 
VIDIF_VMON_HMEAS_IRQ 

0x0 Video Monitor horizontal measures update interrupt 
Value After Reset:0x0 


HDMI TX Controller AVP 5 INT MASK N 
Address: Operational Base + offset (0x3864 


ais ew owoooo000 SSR 


joxoooo000 |Reservedt 
31:5 faw | (0x0000000 | Reserved Field: Yes 


VID_FIFO_UDF_MASK_N 
Mask for vid_fifo_udf_irq. 
Values: 
RW |0x0 0x0 (MASK): Write 0 to mask vid_fifo_udf_irq. 
Ox1 (UNMASK): Write 1 to unmask vid_fifo_udf_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


: ReservedO 


VIDIF_VMON_VMEAS_MASK_N 
Mask for vidif_vmon_vmeas_irq. 
Values: 

1 rw loxo 0x0 (MASK): Write 0 to mask vidif_vmon_vmeas_irq. 
0x1 (UNMASk): Write 1 to unmask vidif_vmon_vmeas_irg. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 
VIDIF_VMON_HMEAS_MASK_N 
Mask for vidif_vmon_hmeas_irq. 
Values: 

Rw lox0 0x0 (MASK): Write 0 to mask vidif_vmon_hmeas_irq. 

0x1 (UNMASK): Write 1 to unmask vidif_vmon_hmeas_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
Value After Reset:0x0 


HDMI TX Controller AVP 5 INT CLEAR 
Address: Operational Base + offset (0x3868 


Pe Reset Value 


Reservedi 
31: 31:5 | Rw | 0x0000000 Reserved Field: Yes 


VID_FIFO_UDF_CLEAR 
Clear for vid_fifo_udf_irq 
WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear vid_fifo_udf_irq 
Value After Reset:0x0 


: ReservedO 


VIDIF_VMON_VMEAS_ CLEAR 
Clear for vidif_vmon_vmeas_irg 
1 WO |0x0 Values: 
Ox1 (CLEAR): Write 1 to clear vidif_vmon_vmeas_irgq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


| Ctts—“‘CONOWScription Cd 
VIDIF_VMON_HMEAS_CLEAR 
Clear for vidif_vmon_hmeas_irq 
WO |0x0 Values: 
Ox1 (CLEAR): Write 1 to clear vidif_vmon_hmeas_irq 
Value After Reset:0x0 


HDMI TX Controller AVP_5 INT FORCE 
Address: Operational Base + offset (0x386C) 


Pear Reset Value 


Reserved1 
he 31:5 | Rw | 0x0000000 Reserved Field: Yes 


VID_FIFO_UDF_FORCE 
Force for vid_fifo_udf_irq 
WO |0x0 Values: 
Ox1 (FORCE): Write 1 to trigger vid_fifo_udf_irq 
Value After Reset:0x0 


: ReservedO 


VIDIF_VMON_VMEAS_FORCE 
Force for vidif_vmon_vmeas_irq 

1 WO |0x0 Values: 
0x1 (FORCE): Write 1 to trigger vidif_vmon_vmeas_irgq 
Value After Reset:0x0 
VIDIF_VMON_HMEAS_FORCE 
Force for vidif_vmon_hmeas_irgq 

WO |0x0 Values: 

0x1 (FORCE): Write 1 to trigger vidif_vmon_hmeas_irg 
Value After Reset:0x0 


HDMI TX Controller AVP 6 INT STATUS 
Address: Operational Base + offset (0x3870 


Pea Reset Value 


loxooo00000 [Reserve i 
sis fawe (000000000 [seat AE Field:Yes 


VID_FIFO_OVF_IRQ 
0x0 Video Interface FIFO Overflow Interrupt 
Value After Reset:0x0 


HDMI TX Controller AVP 6 INT MASK N 
Address: Operational Base + offset (0x3874 


Peart Reset Value 


ReservedO 
sist | 1 Rw | 0x00000000 Reserved Field: Yes 


VID_FIFO_OVF_MASK_N 
Mask for vid_fifo_ovf_irq. 
Values: 
RW |0x0 0x0 (MASK): Write 0 to mask vid_fifo_ovf_irq. 
0x1 (UNMASK): Write 1 to unmask vid_fifo_ovf_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


HDMI TX Controller _AVP_6 INT CLEAR 
Address: Operational Base + offset (0x3878) 
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jist law fovonoooooo [PSE 


ReservedO 
sist | 1 Rw | 0x00000000 Reserved Field: Yes 


VID_FIFO_OVF_CLEAR 
Clear for vid_fifo_ovf_irq 
WO |0x0 Values: 
Oxi (CLEAR): Write 1 to clear vid_fifo_ovf_irq 
Value After Reset:0x0 


HDMI TX Controller _AVP_6 INT FORCE 
Address: Operational Base + offset (0x387C) 


sist ew owooooo000 SSR 


joxoooa000 /Reserved 
sist few | (000000000 | Reserved Field: Yes 


VID_FIFO_OVF_FORCE 

Force for vid_fifo_ovf_irq 

Values: 

Ox1 (FORCE): Write 1 to trigger vid_fifo_ovf_irq 
Value After Reset:0x0 


HDMI TX Controller CEC INT STATUS 
Address: Operational Base + offset (0x4000 


Peer Reset Value 


Reservedi 
31: s1:13| Rw | Oxeg000 Reserved Field:Yes 


CECRX_NOTIFY_ERR_IRQ 
Follower - Bit timing error detected, Error Notification is being 
sent to Initiator, while rxbusy is set (for follower). Interrupt flag 
status: 
Values: 
0x0 (INACTIVE): inactive 
0x1 (ACTIVE): active 
Value After Reset:0x0 
CECRX_EOM_IRQ 
Follower - Frame fully received after last data block with EOM=1 
(for follower only). Interrupt flag status: 
Ld. Values: 
0x0 (INACTIVE): inactive 
0x1 (ACTIVE): active 
Value After Reset:0x0 


CECTX_DRIVE_ERR_IRQ 

Drive 0 in the CEC output has not been seen in the CEC input 
interrupt flag status: 

Values: 

0x0 (INACTIVE): inactive 

0x1 (ACTIVE): active 

Value After Reset:0x0 


CECRX_BUSY_IRQ 

Status bit cecrx_busy_st has changed value. Interrupt flag 
status: 

Values: 

0x0 (INACTIVE): inactive 

Oxi (ACTIVE): active 

Value After Reset:0x0 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2904 


RK3588 TRM-Part2 


| Bit |Attr|Reset Value| Ci ecription 


CECTX_BUSY_IRQ 

Status bit cectx_busy_st has changed value. Interrupt flag 
0x0 ‘ 

0x0 (INACTIVE): inactive 

Oxi (ACTIVE): active 

Value After Reset:0x0 


ReservedO 

CECTX_FRAME_DISCARDED_IRQ 

Message to be sent has been discarded, since a new message has 
been received before the message is sent. Interrupt flag status: 
Values: 

0x0 (INACTIVE): inactive 

0x1 (ACTIVE): active 

Value After Reset:0x0 

CECTX_NRETRANSMIT_FAIL_IRQ 

Last re- transmission fail. Interrupt flag status: 

Values: 

0x0 (INACTIVE): inactive 

Oxi (ACTIVE): active 

Value After Reset:0x0 

CECTX_LINE_ERR_IRQ 

Initiator - Line Error detected while transmitting a Frame (for 
initiator only). Interrupt flag status: 

Values: 

0x0 (INACTIVE): inactive 

Oxi (ACTIVE): active 

Value After Reset:0x0 

CECTX_ARBLOST_IRQ 

Initiator - CEC line arbitration lost to a different Initiator when 
starting to transmit a Frame. (specification CEC 9). Interrupt flag 
status: 

Values: 

0x0 (INACTIVE): inactive 

Oxi (ACTIVE): active 

Value After Reset:0x0 

CECTX_NACK_IRQ 

Initiator - Frame transmission stopped due to received NACK 
(direct address) or Negative ACK (broadcast) (for initiator only). 
Interrupt flag status: 

Values: 

0x0 (INACTIVE): inactive 

Oxi (ACTIVE): active 

Value After Reset:0x0 

CECTX_DONE_IRQ 

Initiator - Frame transmission is done successfully. (initiator 
only). interrupt flag status: 

Values: 

0x0 (INACTIVE): inactive 

Oxi (ACTIVE): active 

Value After Reset:0x0 


HDMI TX Controller CEC INT MASK _N 
Address: Operational Base + offset (0x4004) 
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[| Bit [Attr/ResetValue| Cieesscription 
31:13/RW 


Reservedi 
RW exn0ne Reserved Field: Yes 


CECRX_NOTIFY_ERR_MASK_N 
Mask for cecrx_notify_err_irq. 


0x0 (MASK): Write 0 to mask cecrx_notify_err_irq. 

Oxi (UNMASK): Write 1 to unmask cecrx_notify_err_irg. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

CECRX_EOM_MASK_N 

Mask for cecrx_eom_ irq. 


0x0 (MASK): Write 0 to mask cecrx_eom_ irq. 

0x1 (UNMASK): Write 1 to unmask cecrx_eom_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 

CECTX_DRIVE_ERR_MASK_N 

Mask for cectx_drive_err_irq. 


0x0 (MASK): Write 0 to mask cectx_drive_err_irq. 

0x1 (UNMASK): Write 1 to unmask cectx_drive_err_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 


0x0 (MASK): Write 0 to mask cecrx_busy_irq. 

0x1 (UNMASK): Write 1 to unmask cecrx_busy_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 

CECTX_BUSY_MASK_N 

Mask for cectx_busy_irq. 


0x0 (MASK): Write 0 to mask cectx_busy_irq. 
Oxi (UNMASK): Write 1 to unmask cectx_busy_irg. The interrupt 
line is asserted if the corresponding interrupt is asserted. 


0x0 (MASK): Write 0 to mask cectx_frame_discarded_irq. 

Oxi (UNMASK): Write 1 to unmask cectx_frame_discarded_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 
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CECTX_NRETRANSMIT_FAIL_MASK_N 

Mask for cectx_nretransmit_fail_irq. 

Values: 

0x0 (MASK): Write 0 to mask cectx_nretransmit_fail_irq. 
Oxi (UNMASK): Write 1 to unmask cectx_nretransmit_fail_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

CECTX_LINE_ERR_MASK_N 

Mask for cectx_line_err_irq. 

Values: 

0x0 (MASK): Write 0 to mask cectx_line_err_irq. 

Ox1 (UNMASK): Write 1 to unmask cectx_line_err_irg. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 


CECTX_ARBLOST_MASK_N 
Mask for cectx_arblost_irq. 


Values: 

0x0 (MASK): Write 0 to mask cectx_arblost_irq. 

0x1 (UNMASK): Write 1 to unmask cectx_arblost_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 

CECTX_NACK_MASK_N 

Mask for cectx_nack_irq. 

Values: 

0x0 (MASK): Write 0 to mask cectx_nack_irq. 

Oxi (UNMASK): Write 1 to unmask cectx_nack_irg. The interrupt 
line is asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 

CECTX_DONE_MASK_N 

Mask for cectx_done_irq. 

Values: 

0x0 (MASK): Write 0 to mask cectx_done_irq. 

0x1 (UNMASK): Write 1 to unmask cectx_done_irg. The interrupt 
line is asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 


HDMI TX Controller CEC INT CLEAR 
Address: Operational Base + offset (0x4008) 


Reset Value 


CECRX_NOTIFY_ERR_CLEAR 
Clear for cecrx_notify_err_irq 
Values: 


Oxi (CLEAR): Write 1 to clear cecrx_notify_err_irq 
Value After Reset:0x0 


CECRX_EOM_CLEAR 

Clear for cecrx_eom_irq 

Values: 

0x1 (CLEAR): Write 1 to clear cecrx_eom_irg 
Value After Reset:0x0 
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CECTX_DRIVE_ERR_CLEAR 

Clear for cectx_drive_err_irq 

Values: 

Ox1 (CLEAR): Write 1 to clear cectx_drive_err_irq 
Value After Reset:0x0 

CECRX_BUSY_CLEAR 

Clear for cecrx_busy_irgq 

Values: 

Oxi (CLEAR): Write 1 to clear cecrx_busy_irgq 
Value After Reset:0x0 

CECTX_BUSY_CLEAR 

Clear for cectx_busy_irq 

Values: 

Oxi (CLEAR): Write 1 to clear cectx_busy_irq 
Value After Reset:0x0 


CECTX_FRAME_DISCARDED_CLEAR 

Clear for cectx_frame_discarded_irgq 

Values: 

Oxi (CLEAR): Write 1 to clear cectx_frame_discarded_irq 
Value After Reset:0x0 
CECTX_NRETRANSMIT_FAIL_CLEAR 


Clear for cectx_nretransmit_fail_irq 

Values: 

Oxi (CLEAR): Write 1 to clear cectx_nretransmit_fail_irq 
Value After Reset:0x0 
CECTX_LINE_ERR_CLEAR 

Clear for cectx_line_err_irg 

Values: 

Ox1 (CLEAR): Write 1 to clear cectx_line_err_irg 
Value After Reset:0x0 

CECTX_ARBLOST_CLEAR 

Clear for cectx_arblost_irq 

Values: 

0x1 (CLEAR): Write 1 to clear cectx_arblost_irq 
Value After Reset:0x0 

CECTX_NACK_CLEAR 

Clear for cectx_nack_irq 

Values: 

0x1 (CLEAR): Write 1 to clear cectx_nack_irq 
Value After Reset:0x0 

CECTX_DONE_CLEAR 

Clear for cectx_done_irq 

Values: 

Oxi (CLEAR): Write 1 to clear cectx_done_irq 
Value After Reset:0x0 


HDMI TX Controller CEC INT FORCE 
Address: Operational Base + offset (0x400C) 


Reset Value 


31:13}RW |0x00000 


Reserved1 
Reserved Field: Yes 
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| Bit |Attr| Reset Value, 

CECRX_NOTIFY_ERR_FORCE 

Force for cecrx_notify_err_irg 

Values: 

Ox1 (FORCE): Write 1 to trigger cecrx_notify_err_irg 
Value After Reset:0x0 

CECRX_EOM_FORCE 

Force for cecrx_eom_irq 

Values: 

0x1 (FORCE): Write 1 to trigger cecrx_eom_irq 
Value After Reset:0x0 
CECTX_DRIVE_ERR_FORCE 

Force for cectx_drive_err_irq 

Values: 

0x1 (FORCE): Write 1 to trigger cectx_drive_err_irq 
Value After Reset:0x0 

CECRX_BUSY_FORCE 

Force for cecrx_busy_irq 

Values: 

0x1 (FORCE): Write 1 to trigger cecrx_busy_irgq 
Value After Reset:0x0 

CECTX_BUSY_FORCE 

Force for cectx_busy_irq 

Values: 

0x1 (FORCE): Write 1 to trigger cectx_busy_irq 
Value After Reset:0x0 

Reserved Field:Yes 
CECTX_FRAME_DISCARDED_FORCE 

Force for cectx_frame_discarded_irq 

Values: 

Oxi (FORCE): Write 1 to trigger cectx_frame_discarded_irq 
Value After Reset:0x0 
CECTX_NRETRANSMIT_FAIL_FORCE 

Force for cectx_nretransmit_fail_irq 

Values: 

Ox1 (FORCE): Write 1 to trigger cectx_nretransmit_fail_irq 
Value After Reset:0x0 

CECTX_LINE_ERR_FORCE 

Force for cectx_line_err_irg 

Values: 

0x1 (FORCE): Write 1 to trigger cectx_line_err_irg 
Value After Reset:0x0 

CECTX_ARBLOST_FORCE 

Force for cectx_arblost_irg 

Values: 

0x1 (FORCE): Write 1 to trigger cectx_arblost_irg 
Value After Reset:0x0 

CECTX_NACK_FORCE 

Force for cectx_nack_irq 

Values: 

0x1 (FORCE): Write 1 to trigger cectx_nack_irq 
Value After Reset:0x0 
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| Bit [Attr| Reset Value 
CECTX_DONE_FORCE 
Force for cectx_done_irq 


Values: 
0x1 (FORCE): Write 1 to trigger cectx_done_irq 
Value After Reset:0x0 


HDMI TX Controller EARCRX INTVEC INDEX 
Address: Operational Base + offset (0x4800) 


Peri Reset Value 


Reserved0 
EARCRX_1_INTVEC 

0x0 eARC RX 1 Interrupt Vector triggered 
Value After Reset:0x0 
EARCRX_O_INTVEC 

0x0 eARC RX O Interrupt Vector triggered 
Value After Reset:0x0 


HDMI TX Controller EARCRX O INT STATUS 
Address: Operational Base + offset (0x4810 


| Bit [Attr/ResetValue| Ci ecription 
pao Shek encumeng 

Reserved Field:Yes 
EARCRX_CMDC_HEARTBEAT_EARCVALIDO_IRQ 
eARC RX CMDC - Bit EARC_TX_STAT.EARC_VALID=0 has been 
received while in Discovery state [RX eARC] (active eARC 
operation), causing the Discovery FSM to jump to state [RX 
DISC1]. 
Note: This interrupt is only triggered if configuration field 
earcrx_cmdc_dscvr_earcvalidO_to_disci is 1. 
Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_EARCTXSTAT_UPD_IRQ 
eARC RX CMDC - The contents of EARC_TX_STAT register has 
been updated by the eARC TX device after a successful Heartbeat 
Transaction while in Discovery state [eARC RX]. 
Value After Reset:0x0 
EARCRX_CMDC_XACT_READ_DATA_IRQ 
eARC RX CMDC - A Read Transaction is ongoing, and the received 
Device ID and Offset are valid; SW shall now write the requested 
size and data into the respective earcrx_cmdc_xact_rd[X] 
registers 
Value After Reset:0x0 
EARCRX_CMDC_XACT_DONE_IRQ 
eARC RX CMDC - A transaction has finished, SW must check the 
result in register earcrx_cmdc_info and earcrx_cmdc_status. 
Value After Reset:0x0 
EARCRX_CMDC_RXPKT_BADPAR_IRQ 
eARC RX CMDC - A packet has been received with the wrong 
parity bit value. Information interrupt, no SW action needed. 
Note: If bit earcrx_cmdc_config: 
earcrx_cmdc_rxpkt_badpar_tolerant is set, the packet is received 
and the data used within the transaction. 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_CMDC_RXPKT_BADECC_IRQ 
eARC RX CMDC - A packet has been received with bit errors, and 
the ECC syndrome could not be used to correct the errors. 

16 Information interrupt, no SW action needed. 
Note: If bit 
earcrx_cmdc_config:earcrx_cmdc_rxpkt_badecc_tolerant is set, 


the packet is received and the data used within the transaction. 
Value After Reset:0x0 


EARCRX_CMDC_RXPKT_INCOMPLETE_IRQ 
15 eARC RX CMDC - A packet has been received with too few bits, 
packet was not received correctly. 


Value After Reset:0x0 


EARCRX_CMDC_RXPKT_BADSYNC_IRQ 
14 eARC RX CMDC - A packet has been received with a bad SYNC bit 
sequence, packet was not received correctly. 


Value After Reset:0x0 


EARCRX_CMDC_RXPKT_BADPREAMBLE_IRQ 
13 eARC RX CMDC - A packet has been received with a bad 
PREAMBLE bit sequence, packet was not received correctly. 


Value After Reset:0x0 


EARCRX_CMDC_HEARTBEAT_CAP_CHNG_IRQ 
eARC RX CMDC - The CAP_CHNG/CAP_CHNG_CONF handshake in 
Heartbeat transactions has finished successfully, after a SW 

12 request for a Capabilities Data Structure information change 


notification 
(earcrx_cmdc_heartbeat_rxstat_set:earcrx_cmdc_heartbeat_rxst 
at_cap_chng_set=1). 

Value After Reset:0x0 


EARCRX_CMDC_HEARTBEAT_STAT_CHNG_IRQ 
eARC RX CMDC - The STAT_CHNG/STAT_CHNG_CONF handshake 
in Heartbeat transactions has finished successfully, after a SW 

11 request for a audio latency information change notification 


(earcrx_cmdc_heartbeat_rxstat_set:earcrx_cmdc_heartbeat_rxst 
at_stat_chng_set=1). 

Value After Reset:0x0 

EARCRX_CMDC_HEARTBEAT_LOST_IRQ 

eARC RX CMDC - Heartbeat Lost while in [RX eARC] Discovery 
state (active eARC operation). 

This interrupt is triggered if a TePARC_LOST_HEARTBEAT timeout 
elapses while waiting for a successful Heartbeat transaction. 
Note: This interrupt is only triggered if configuration field 
earcrx_cmdc_heartbeat_loss_en is 1. 

Value After Reset:0x0 
EARCRX_CMDC_DISCOVERY_TIMEOUT_IRQ 

eARC RX CMDC - A TeARC_RX_TIMEOUT timeout has occurred 
waiting a Heartbeat sequence with 
EARC_TX_STAT.EARC_VALID=1 from eARC TX, during Discovery. 
The eARC Discovery is not attempted anymore, and the SW may 
now request an H14b ARC connection if needed. If H14b ARC 
mode is activated, bit 
earcrx_cmdc_control:earcrx_h14barc_active =1 shall be set. 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


| escription 
EARCRX_CMDC_DISCOVERY_DONE_IRQ 

0x0 eARC RX CMDC - Discovery is completed successfully, reaching 
state [RX eARC]; Transactions can now be performed. 
Value After Reset:0x0 


‘ ReservedO 


HDMI TX Controller EARCRX O INT MASK_N 
Address: Operational Base + offset (0x4814) 


| Bit |Attr| Reset Value 


Reserved1 
31:22 0x000 Reserved Field:Yes 


EARCRX_CMDC_HEARTBEAT_EARCVALIDO_MASK_N 

Mask for earcrx_cmdc_heartbeat_earcvalidO_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
earcrx_cmdc_heartbeat_earcvalidO_irq. 

0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_heartbeat_earcvalidO_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_EARCTXSTAT_UPD_MASK_N 
Mask for earcrx_cmdc_heartbeat_earctxstat_upd_irq. 
Values: 

0x0 (MASK): Write 0 to mask 
earcrx_cmdc_heartbeat_earctxstat_upd_irq. 

0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_heartbeat_earctxstat_upd_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 


EARCRX_CMDC_XACT_DONE_MASK_N 

Mask for earcrx_cmdc_xact_done_irq. 

Values: 

0x0 (MASK): Write 0 to mask earcrx_cmdc_xact_done_irq. 

Ox1 (UNMASK): Write 1 to unmask earcrx_cmdc_xact_done_irq. 
The interrupt line is asserted if the corresponding interrupt is 
asserted. 

Value After Reset:0x0 
EARCRX_CMDC_RXPKT_BADPAR_MASK_N 

Mask for earcrx_cmdc_rxpkt_badpar_irq. 

Values: 

0x0 (MASK): Write 0 to mask earcrx_cmdc_rxpkt_badpar_irq. 
Oxi (UNMASK): Write 1 to unmask 
earcrx_cmdc_rxpkt_badpar_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 

Value After Reset:0x0 


EARCRX_CMDC_XACT_READ_DATA_MASK_N 
Mask for earcrx_cmdc_xact_read_data_irq. 
Values: 

19 Rw loxo 0x0 (MASK): Write 0 to mask earcrx_cmdc_xact_read_data_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_xact_read_data_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 

Value After Reset:0x0 
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EARCRX_CMDC_RXPKT_BADECC_MASK_N 

Mask for earcrx_cmdc_rxpkt_badecc_irq. 

Values: 

0x0 (MASK): Write 0 to mask earcrx_cmdc_rxpkt_badecc_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_rxpkt_badecc_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_CMDC_RXPKT_INCOMPLETE_MASK_N 

Mask for earcrx_cmdc_rxpkt_incomplete_irq. 

Values: 

0x0 (MASK): Write 0 to mask earcrx_cmdc_rxpkt_incomplete_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_rxpkt_incomplete_irq. The interrupt line is asserted 
if the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_CMDC_RXPKT_BADSYNC_MASK_N 

Mask for earcrx_cmdc_rxpkt_badsync_irq. 

Values: 

0x0 (MASK): Write 0 to mask earcrx_cmdc_rxpkt_badsync_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_rxpkt_badsync_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_CMDC_RXPKT_BADPREAMBLE_MASK_N 

Mask for earcrx_cmdc_rxpkt_badpreamble_ irq. 

Values: 

0x0 (MASK): Write 0 to mask 
earcrx_cmdc_rxpkt_badpreamble_irq. 

0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_rxpkt_badpreamble_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_CAP_CHNG_MASK_N 

Mask for earcrx_cmdc_heartbeat_cap_chng_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
earcrx_cmdc_heartbeat_cap_chng_irq. 

0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_heartbeat_cap_chng_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_STAT_CHNG_MASK_N 

Mask for earcrx_cmdc_heartbeat_stat_chng_ irq. 

Values: 

0x0 (MASK): Write 0 to mask 
earcrx_cmdc_heartbeat_stat_chng_irq. 

0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_heartbeat_stat_chng_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CC(éWDeScription 
EARCRX_CMDC_HEARTBEAT_LOST_MASK_N 

Mask for earcrx_cmdc_heartbeat_lost_irq. 

Values: 

10 Rw lox0 0x0 (MASK): Write 0 to mask earcrx_cmdc_heartbeat_lost_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_heartbeat_lost_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_CMDC_DISCOVERY_TIMEOUT_MASK_N 
Mask for earcrx_cmdc_discovery_timeout_irq. 
Values: 
0x0 (MASK): Write 0 to mask 

RW |0x0 earcrx_cmdc_discovery_timeout_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_discovery_timeout_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


EARCRX_CMDC_DISCOVERY_DONE_MASK_N 
Mask for earcrx_cmdc_discovery_done_irq. 
Values: 

Rw loxo 0x0 (MASK): Write 0 to mask earcrx_cmdc_discovery_done_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_cmdc_discovery_done_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 

Value After Reset:0x0 


ReservedO 
Reserved Field: Yes 


HDMI TX Controller EARCRX O INT CLEAR 
Address: Operational Base + offset (0x4818) 


Reset Value 


Reserved1 
EARCRX_CMDC_HEARTBEAT_EARCVALIDO_CLEAR 
Clear for earcrx_cmdc_heartbeat_earcvalidO_irg 
Values: 

0x1 (CLEAR): Write 1 to clear 
earcrx_cmdc_heartbeat_earcvalidO_irq 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_EARCTXSTAT_UPD_CLEAR 
Clear for earcrx_cmdc_heartbeat_earctxstat_upd_irq 
Values: 

Oxi (CLEAR): Write 1 to clear 
earcrx_cmdc_heartbeat_earctxstat_upd_irq 

Value After Reset:0x0 
EARCRX_CMDC_XACT_READ_DATA_CLEAR 

Clear for earcrx_cmdc_xact_read_data_irg 

Values: 

Ox1 (CLEAR): Write 1 to clear earcrx_cmdc_xact_read_data_irgq 
Value After Reset:0x0 
EARCRX_CMDC_XACT_DONE_CLEAR 

Clear for earcrx_cmdc_xact_done_irg 

Values: 

Ox1 (CLEAR): Write 1 to clear earcrx_cmdc_xact_done_irq 
Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


Po Céiescription 
EARCRX_CMDC_RXPKT_BADPAR_CLEAR 
Clear for earcrx_cmdc_rxpkt_badpar_irg 

17 WO |0x0 Values: 
0x1 (CLEAR): Write 1 to clear earcrx_cmdc_rxpkt_badpar_irq 
Value After Reset:0x0 


EARCRX_CMDC_RXPKT_BADECC_CLEAR 
Clear for earcrx_cmdc_rxpkt_badecc_irg 

16 0x0 Values: 
Oxi (CLEAR): Write 1 to clear earcrx_cmdc_rxpkt_badecc_irq 
Value After Reset:0x0 
EARCRX_CMDC_RXPKT_INCOMPLETE_CLEAR 
Clear for earcrx_cmdc_rxpkt_incomplete_irg 
Values: 
Oxi (CLEAR): Write 1 to clear earcrx_cmdc_rxpkt_incomplete_irq 
Value After Reset:0x0 
EARCRX_CMDC_RXPKT_BADSYNC_CLEAR 
Clear for earcrx_cmdc_rxpkt_badsync_irq 
Values: 
0x1 (CLEAR): Write 1 to clear earcrx_cmdc_rxpkt_badsync_irq 
Value After Reset:0x0 
EARCRX_CMDC_RXPKT_BADPREAMBLE_CLEAR 
Clear for earcrx_cmdc_rxpkt_badpreamble_irgq 
Values: 
0x1 (CLEAR): Write 1 to clear 
earcrx_cmdc_rxpkt_badpreamble_irq 
Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_CAP_CHNG_CLEAR 
Clear for earcrx_cmdc_heartbeat_cap_chng_irq 
Values: 


12 
Oxi (CLEAR): Write 1 to clear 
earcrx_cmdc_heartbeat_cap_chng_irq 
Value After Reset:0x0 


EARCRX_CMDC_HEARTBEAT_STAT_CHNG_CLEAR 
Clear for earcrx_cmdc_heartbeat_stat_chng_irq 
Values: 

0x1 (CLEAR): Write 1 to clear 
earcrx_cmdc_heartbeat_stat_chng_irg 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_LOST_CLEAR 

Clear for earcrx_cmdc_heartbeat_lost_irq 

Values: 

0x1 (CLEAR): Write 1 to clear earcrx_cmdc_heartbeat_lost_irq 
Value After Reset:0x0 
EARCRX_CMDC_DISCOVERY_TIMEOUT_CLEAR 
Clear for earcrx_cmdc_discovery_timeout_irg 
Values: 

Oxi (CLEAR): Write 1 to clear 
earcrx_cmdc_discovery_timeout_irq 

Value After Reset:0x0 
EARCRX_CMDC_DISCOVERY_DONE_CLEAR 

Clear for earcrx_cmdc_discovery_done_irg 
Values: 

0x1 (CLEAR): Write 1 to clear earcrx_cmdc_discovery_done_irq 
Value After Reset:0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


‘ ReservedO 


HDMI TX Controller EARCRX_O INT FORCE 
Address: Operational Base + offset (0x481C) 


| Bit |Attr|/ResetValue| Ci eescription = 


Reserved1 
31:22 0x000 Reserved Field:Yes 


EARCRX_CMDC_HEARTBEAT_EARCVALIDO_FORCE 
Force for earcrx_cmdc_heartbeat_earcvalid0O_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_cmdc_heartbeat_earcvalidO_irq 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_EARCTXSTAT_UPD_FORCE 
Force for earcrx_cmdc_heartbeat_earctxstat_upd_irgq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_cmdc_heartbeat_earctxstat_upd_irq 

Value After Reset:0x0 
EARCRX_CMDC_XACT_READ_DATA_FORCE 

Force for earcrx_cmdc_xact_read_data_irq 

Values: 

Ox1 (FORCE): Write 1 to trigger earcrx_cmdc_xact_read_data_irq 
Value After Reset:0x0 


EARCRX_CMDC_XACT_DONE_FORCE 
Force for earcrx_cmdc_xact_done_irg 
18 Values: 
Ox1 (FORCE): Write 1 to trigger earcrx_cmdc_xact_done_irq 
Value After Reset:0x0 


EARCRX_CMDC_RXPKT_BADPAR_FORCE 

Force for earcrx_cmdc_rxpkt_badpar_irq 

Values: 

0x1 (FORCE): Write 1 to trigger earcrx_cmdc_rxpkt_badpar_irq 
Value After Reset:0x0 

EARCRX_CMDC_RXPKT_BADECC_FORCE 

Force for earcrx_cmdc_rxpkt_badecc_irq 

Values: 

0x1 (FORCE): Write 1 to trigger earcrx_cmdc_rxpkt_badecc_irgq 
Value After Reset:0x0 
EARCRX_CMDC_RXPKT_INCOMPLETE_FORCE 

Force for earcrx_cmdc_rxpkt_incomplete_irq 

Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_cmdc_rxpkt_incomplete_irq 

Value After Reset:0x0 
EARCRX_CMDC_RXPKT_BADSYNC_FORCE 

Force for earcrx_cmdc_rxpkt_badsync_irg 

Values: 

Ox1 (FORCE): Write 1 to trigger earcrx_cmdc_rxpkt_badsync_irq 
Value After Reset:0x0 
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EARCRX_CMDC_RXPKT_BADPREAMBLE_FORCE 
Force for earcrx_cmdc_rxpkt_badpreamble_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_cmdc_rxpkt_badpreamble_irq 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_CAP_CHNG_FORCE 
Force for earcrx_cmdc_heartbeat_cap_chng_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_cmdc_heartbeat_cap_chng_irq 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_STAT_CHNG_FORCE 
Force for earcrx_cmdc_heartbeat_stat_chng_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_cmdc_heartbeat_stat_chng_irgq 

Value After Reset:0x0 
EARCRX_CMDC_HEARTBEAT_LOST_FORCE 
Force for earcrx_cmdc_heartbeat_lost_irg 
Values: 

Ox1 (FORCE): Write 1 to trigger earcrx_cmdc_heartbeat_lost_irq 
Value After Reset:0x0 
EARCRX_CMDC_DISCOVERY_TIMEOUT_FORCE 
Force for earcrx_cmdc_discovery_timeout_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_cmdc_discovery_timeout_irq 

Value After Reset:0x0 
EARCRX_CMDC_DISCOVERY_DONE_FORCE 
Force for earcrx_cmdc_discovery_done_irq 
Values: 

Ox1 (FORCE): Write 1 to trigger earcrx_cmdc_discovery_done_irq 
Value After Reset:0x0 


HDMI TX Controller EARCRX 1 INT STATUS 
Address: Operational Base + offset (0x4820) 


EARCRX_DMAC_USRDATA_MSG_GENERIC_CHG_IRQ 

eARC RX DMAC User Data Generic Message payload change 
interrupt event 

Value After Reset:0x0 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_CHG_IRQ 

eARC RX DMAC User Data H14b ISRC2 Message payload change 
interrupt event 

Value After Reset:0x0 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1_CHG_IRQ 

eARC RX DMAC User Data H14b ISRC1 Message payload change 
interrupt event 


Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_CHG_IRQ 

eARC RX DMAC User Data H14b ACP Message payload change 
interrupt event 

Value After Reset:0x0 
EARCRX_DMAC_ECC_RX_CHECK_UNCERR_IRQ 

eARC RX DMAC Uncorrectable errors in the received Compressed 
Audio interrupt event 

Value After Reset:0x0 

EARCRX_DMAC_AUDIO_MUTE_CHG_IRQ 

eARC RX DMAC Audio mute status change interrupt event 

Value After Reset:0x0 

EARCRX_DMAC_AUDIO_TYPE_CHG_IRQ 

eARC RX DMAC Audio type status change interrupt event 

Value After Reset:0x0 
EARCRX_DMAC_CHSTATUS_BLOCK_CHG_IRQ 

eARC RX DMAC Channel Status block payload changed interrupt 


Value After Reset:0x0 
EARCRX_DMAC_BPRXSAMPLER_PARITY_ERR_IRQ 

eARC RX DMAC Biphase-mark decoder IEC 60958 frame parity 
error in the received audio stream interrupt event 

Value After Reset:0x0 


HDMI TX Controller EARCRX_ 1 INT MASK_N 
Address: Operational Base + offset (0x4824) 


ei 


Ps escription 
joxoooooa Reserved 
31:9 few | (0x000000 | Reserved Field: Yes 


EARCRX_DMAC_USRDATA_MSG_GENERIC_CHG_ MASK_N 
Mask for earcrx_dmac_usrdata_msg_generic_chg_irq. 
Values: 
0x0 (MASK): Write 0 to mask 
RW /|0x0 earcrx_dmac_usrdata_msg_generic_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_dmac_usrdata_msg_generic_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 


EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_CHG_MASK_N 
Mask for earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
Values: 
0x0 (MASK): Write 0 to mask 

7 RW /|0x0 earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1i_CHG_MASK_N 
Mask for earcrx_dmac_usrdata_msg_hdmi_isrci_chg_irq. 
Values: 
0x0 (MASK): Write 0 to mask 

RW |0x0 earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 
Value After Reset:0x0 
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EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_CHG_MASK_N 
Mask for earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 
Values: 

0x0 (MASK): Write 0 to mask 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. 

Oxi (UNMASK): Write 1 to unmask 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_DMAC_ECC_RX_CHECK_UNCERR_MASK_N 

Mask for earcrx_dmac_ecc_rx_check_uncerr_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
earcrx_dmac_ecc_rx_check_uncerr_irq. 

0x1 (UNMASK): Write 1 to unmask 
earcrx_dmac_ecc_rx_check_uncerr_irg. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 


EARCRX_DMAC_AUDIO_MUTE_CHG_MASK_N 

Mask for earcrx_dmac_audio_mute_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask earcrx_dmac_audio_mute_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_dmac_audio_mute_chg_irq. The interrupt line is asserted 
if the corresponding interrupt is asserted. 


Value After Reset:0x0 
EARCRX_DMAC_AUDIO_TYPE_CHG_MASK_N 

Mask for earcrx_dmac_audio_type_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask earcrx_dmac_audio_type_chg_irq. 
0x1 (UNMASK): Write 1 to unmask 
earcrx_dmac_audio_type_chg_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_DMAC_CHSTATUS_BLOCK_CHG_MASK_N 

Mask for earcrx_dmac_chstatus_block_chg_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
earcrx_dmac_chstatus_block_chg_irq. 

0x1 (UNMASK): Write 1 to unmask 
earcrx_dmac_chstatus_block_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 
EARCRX_DMAC_BPRXSAMPLER_PARITY_ERR_MASK_N 

Mask for earcrx_dmac_bprxsampler_parity_err_irq. 

Values: 

0x0 (MASK): Write 0 to mask 
earcrx_dmac_bprxsampler_parity_err_irq. 

0x1 (UNMASK): Write 1 to unmask 
earcrx_dmac_bprxsampler_parity_err_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

Value After Reset:0x0 


HDMI TX Controller EARCRX_1 INT CLEAR 
Address: Operational Base + offset (0x4828) 
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[Attr|ResetValue| CiDeescription 


| Bit | 
‘ ReservedO 
expaone Reserved Field: Yes 


EARCRX_DMAC_USRDATA_MSG_GENERIC_CHG_CLEAR 
Clear for earcrx_dmac_usrdata_msg_generic_chg_irq 
Values: 

0x1 (CLEAR): Write 1 to clear 
earcrx_dmac_usrdata_msg_generic_chg_irq 

Value After Reset:0x0 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_CHG_CLEAR 
Clear for earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irgq 
Values: 

0x1 (CLEAR): Write 1 to clear 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq 

Value After Reset:0x0 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1_CHG_CLEAR 
Clear for earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irgq 
Values: 

0x1 (CLEAR): Write 1 to clear 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq 

Value After Reset:0x0 
EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_CHG_CLEAR 
Clear for earcrx_dmac_usrdata_msg_hdmi_acp_chg_irgq 
Values: 

0x1 (CLEAR): Write 1 to clear 
earcrx_dmac_usrdata_msg_hdmi_acp_chg_irgq 

Value After Reset:0x0 
EARCRX_DMAC_ECC_RX_CHECK_UNCERR_CLEAR 


Clear for earcrx_dmac_ecc_rx_check_uncerr_irq 
Values: 

Oxi (CLEAR): Write 1 to clear 
earcrx_dmac_ecc_rx_check_uncerr_irq 

Value After Reset:0x0 


EARCRX_DMAC_AUDIO_MUTE_CHG_CLEAR 

Clear for earcrx_dmac_audio_mute_chg_irq 

Values: 

Ox1 (CLEAR): Write 1 to clear earcrx_dmac_audio_mute_chg_irg 
Value After Reset:0x0 
EARCRX_DMAC_AUDIO_TYPE_CHG_CLEAR 

Clear for earcrx_dmac_audio_type_chg_irq 

Values: 

Oxi (CLEAR): Write 1 to clear earcrx_dmac_audio_type_chg_irq 
Value After Reset:0x0 
EARCRX_DMAC_CHSTATUS_BLOCK_CHG_CLEAR 
Clear for earcrx_dmac_chstatus_block_chg_irq 
Values: 

Oxi (CLEAR): Write 1 to clear 
earcrx_dmac_chstatus_block_chg_irq 

Value After Reset:0x0 
EARCRX_DMAC_BPRXSAMPLER_PARITY_ERR_CLEAR 
Clear for earcrx_dmac_bprxsampler_parity_err_irg 
Values: 

0x1 (CLEAR): Write 1 to clear 
earcrx_dmac_bprxsampler_parity_err_irq 

Value After Reset:0x0 
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HDMI TX Controller EARCRX 1 INT FORCE 
Address: Operational Base + offset (0x482C 


EARCRX_DMAC_USRDATA_MSG_GENERIC_CHG_FORCE 
Force for earcrx_dmac_usrdata_msg_generic_chg_irgq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_dmac_usrdata_msg_generic_chg_irq 

Value After Reset:0x0 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC2_CHG_FORCE 
Force for earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irgq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_dmac_usrdata_msg_hdmi_isrc2_chg_irq 

Value After Reset:0x0 
EARCRX_DMAC_USRDATA_MSG_HDMI_ISRC1_CHG_FORCE 
Force for earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irgq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_dmac_usrdata_msg_hdmi_isrc1_chg_irq 

Value After Reset:0x0 
EARCRX_DMAC_USRDATA_MSG_HDMI_ACP_CHG_FORCE 
Force for earcrx_dmac_usrdata_msg_hdmi_acp_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 


earcrx_dmac_usrdata_msg_hdmi_acp_chg_irgq 
Value After Reset:0x0 


EARCRX_DMAC_ECC_RX_CHECK_UNCERR_FORCE 
Force for earcrx_dmac_ecc_rx_check_uncerr_irg 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_dmac_ecc_rx_check_uncerr_irq 

Value After Reset:0x0 
EARCRX_DMAC_AUDIO_MUTE_CHG_FORCE 
Force for earcrx_dmac_audio_mute_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_dmac_audio_mute_chg_irq 

Value After Reset:0x0 
EARCRX_DMAC_AUDIO_TYPE_CHG_FORCE 
Force for earcrx_dmac_audio_type_chg_irgq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_dmac_audio_type_chg_irq 

Value After Reset:0x0 
EARCRX_DMAC_CHSTATUS_BLOCK_CHG_FORCE 
Force for earcrx_dmac_chstatus_block_chg_irq 
Values: 

0x1 (FORCE): Write 1 to trigger 
earcrx_dmac_chstatus_block_chg_irq 

Value After Reset:0x0 
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| Bit |Attr| Reset Value, 


EARCRX_DMAC_BPRXSAMPLER_PARITY_ERR_FORCE 
Force for earcrx_dmac_bprxsampler_parity_err_irq 


0x1 (FORCE): Write 1 to trigger 
earcrx_dmac_bprxsampler_parity_err_irg 


b hebe = 


24.5 Interface Description 


Value After Reset:0x0 


Table 24-1 HDMI TX PHYO Interface Description 


Module Pin Direction Pad Name IOMUX Setting 
hdmitxO_InO_txdp O HDMI_TX0O_DOP/eDP_TXO_DOP NS 
hdmitxO_InO_txdn O HDMI_TXO_DON/eDP_TXO_DON NS 
hdmitxO_In1i_txdp O HDMI_TXO_D1P/eDP_TXO_D1P NS 
hdmitxO_In1_txdn O HDMI_TX0O_D1N/eDP_TXO_D1N NS 
hdmitxO_In2_txdp O HDMI_TXO_D2P/eDP_TX0O_D2P NS 
hdmitxO_In2_txdn O HDMI_TXO_D2N/eDP_TXO_D2N NS 
hdmitxO_In3_txdp O HDMI_TX0O_D3P/eDP_TX0O_D3P NS 
hdmitxO_In3_txdn O HDMI_TX0O_D3N/eDP_TXO_D3N NS 
hdmitx0O_sbdp 1/O HDMI_TXO_SBDP/eDP_TXO_AUXP_ | NS 
hdmitxO_sbdn 1/O HDMI_TXO_SBDN/eDP_TXO_AUXN | NS 
hdmitxO_cec_m0O 1/O BT1120_D15/SPDIF1_TX_M2/PCIE | BUS_IOC_GPIO 

20X1_2_ PERSTN_M1i/HDMI_TXO_ | 4C_IOMUX_SEL 
CEC_M0/I2C8_SDA_M3/PWM6_M1 | _L[7:4]== 
/SPI3_CS1_M1i/GPIO4 C1 _d 
hdmitxO_cec_m1 1/O I2S1_SDO0O_M1/CPU_BIGO_AVS/I | BUS_IOC_GPIO 
2CO_SCL_M2/UARTO_CTSN/UART | OD_IOMUX_SEL 
1_TX_M2/HDMI_RX_SDA_M0O/SPIO | _L[7:4]== 
_CSO_MO0O/PCIE30X2_CLKREQN_M 
0/HDMI_TXO_CEC_M1/GPIOO_D1_ 
u 
hdmitxO_hpd_moO 1/O HDMI_TXO_HPD_MO/SPI2_MOSI__ | BUS_IOC_GPIO 
MO/GPIO1_A5_d 1A_IOMUX_SEL 
_H[7:4]J== 
hdmitxO_hpd_m1 1/O HDMI_TXO_HPD_M1/PCIE30X2_PE | BUS_IOC_GPIO 
RSTN_M2/HDMI_RX_HPDOUT_M1/ | 3D_IOMUX_SEL 
MCU_JTAG_TCK_M1/UART9_RX_M | _H[3:0]== 
2/SPIO_CSO_M3/GPIO3_D4_d 
hdmitxO_scl_m0O 1/O BT1120_D13/PCIE20X1_2 CLKRE | BUS_IOC_GPIO 
QN_M1/HDMI_TX0O_SCL_MO/DDRP | 4B_IOMUX_SEL 
HY_CH3_DTB3/I2C5_SDA_M1/SPI | _H[15:12]== 
3_CLK_M1/GPIO4_B7_u 
hdmitxO_scl_m1 1/O I2S1_SDO3_M1/CPU_BIG1_AVS/I | BUS_IOC_GPIO 
2C1_SDA_M2/CAN2_TX_M1/HDMI | OD_IOMUX_SEL 
_TXO_SCL_M1/SPI3_CS1_M2/SAT | _H[7:4]== 
A_MP_SWITCH/GPIOO_D5_u 
hdmitxO_scl_m2 1/O CIF_D11/PCIE20X1_2 CLKREQN_ | PMU2_IOC_GPI 
MO/HDMI_TXO_SCL_M2/1I2C5_ SCL | OOD_IOMUX_S 
_MO/SPI3_MOSI_M3/GPIO3_C7_u | EL_H[7:4]== 
BUS_IOC_GPIO 
3C_IOMUX_SEL 
_H[15:12]== 
hdmitxO_sda_m0O 1/O BT1120_D14/PCIE20X1_2 WAKEN | BUS_IOC_GPIO 
_M1/HDMI_TX0O_SDA_M0/I2C8_S 4C_IOMUX_SEL 
CL_M3/SPI3_CSO_M1/GPIO4_CO_ L[3:0]== 
Uu 
hdmitxO_sda_m1 1/O I2S1_SDO2_M1/PDMO_SDI2_M1/P | BUS_IOC_GPIO 
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Module Pin Direction Pad Name IOMUX Setting 
WM3_IR_MO/1I2C1_SCL_M2/CAN2 | OD_IOMUX_SEL 
_RX_M1/HDMI_TXO_SDA_M1/SPI3 | _H[3:0]== 
_CSO_M2/PCIE30X2_PERSTN_MO/ 
SATA_CPDET/GPIOO_D4_u 
hdmitxO_sda_m2 1/O CIF_D12/PCIE20X1_2 WAKEN_MO | PMU2_IOC_GPI 
/HDMI_TXO_SDA_M2/I2C5_SDA_ | OOD_IOMUX_S 
MO/UART4_RX_M1/PWM8_M2/SPI | EL_H[3:0]== 
3_CLK_M3/GPIO3_D0_u BUS_IOC_GPIO 
3D_IOMUX_SEL 
_L[3:0]== 
Notes: I=input, O=output, I/O=input/output, bidirectional 
Table 24-2 HDMI TX PHY1 Interface Description 
Module Pin Direction Pad Name IOMUX Setting 
hdmitx1_|InO_txdp O HDMI_TX1_DOP/eDP_TX1_DOP NS 
hdmitx1_InO_txdn O HDMI_TX1_DON/eDP_TX1_DON NS 
hdmitx1_In1_txdp O HDMI_TX1_D1P/eDP_TX1_D1P NS 
hdmitx1_In1_txdn O HDMI_TX1_D1N/eDP_TX1_D1iN NS 
hdmitx1_|In2_txdp O HDMI_TX1_D2P/eDP_TX1_D2P NS 
hdmitx1_In2_txdn O HDMI_TX1_D2N/eDP_TX1_D2N NS 
hdmitx1_In3_txdp O HDMI_TX1_D3P/eDP_TX1_D3P NS 
hdmitx1_In3_txdn O HDMI_TX1_D3N/eDP_TX1_D3N NS 
hdmitx1_sbdp 1/O HDMI_TX1_SBDP/eDP_TX1_AUXP | NS 
hdmitx1_sbdn 1/O HDMI_TX1_SBDN/eDP_TX1_AUXN | NS 
hdmitx1_cec_m0 1/O GMACO_PPSCLK/TEST_CLKOUT_M | PMU2_IOC_GPI 
1/HDMI_TX1_CEC_MO/UART9_RX | OOD_IOMUX_S 
_MO/SPI1_CS1_M0/GPIO2_C4_d EL_L[7:4]== 
BUS_IOC_GPIO 
2C_ mes SEL 
_H[3:0]= 
hdmitx1_cec_m1 1/O 12S1_SDO1_M1/12CO_SDA_M2/UA | BUS_IOC_| “GPIO 
RT1_RX_M2/HDMI_RX_SCL_MO/S | OD_IOMUX_SEL 
PI3_MOSI_M2/PCIE30X2_WAKEN_ | _L[11:8]== 
MO/HDMI_TX1_CEC_M1/GPIOO_D 
2_u 
hdmitx1_cec_m2 1/O CIF_D8/FSPI_CSON_M2/PCIE30X4 | PMU2_IOC_GPI 
_CLKREQN_M2/HDMI_TX1_CEC_M ; OOD_IOMUX_S 
2/CAN2_RX_MO/UART5_TX_M1/SP | EL_L[11:8]==8 
I3_CSO_M3/GPIO3_C4_u BUS_IOC_GPIO 
3C_ tO: SEL 
_H[3:0]= 
hdmitx1_hpd_m0 1/O HDMI_TX1_HPD_MO/SPI2_CLK_M | BUS_IOC_ “GPIO 
0/GPIO1_A6_d 1A_IOMUX_ Soa 
_H[11:8]= 
hdmitx1_hpd_m1 1/O GMAC1_PTP_REF_CLK/HDMI_TX1 BUS_IOC_ GPIO 
_HPD_M1/12C3_SCL_M1/SPI1_MO | 3B_IOMUX_ oa 
SI_M1/GPIO3_B7_d _H[15:12]= 
hdmitx1_scl_m0 1/O GMACO_PPSTRING/FSPI_CS1N_M BUS_IOC_ GPIO 
1/HDMI_TX1_SCL_MO/I2C4_SCL_ | 2B_IOMUX_SEL 
M1/UART7_TX_MO/GPIO2_B5_u _H[7:4]==4 
hdmitx1_scl_m1 1/O CIF_D10/PCIE30X4_PERSTN_M2/ BUS_IOC_GPIO 
HDMI_TX1_SCL_M1/SPI3_MISO_ 3C_IOMUX_ BEE 
M3/GPIO3_C6_u _H[11:8]= 
hdmitx1_scl_m2 1/O HDMI_TX1_SCL_M2/SPI2_MISO_ BUS_IOC_ GPIO 
MO/GPIO1_A4_d 1A_TOMUX_SEL 
_H[3:0]== 
hdmitx1_sda_m0O 1/O GMACO_PTP_REFCLK/FSPI_CSON_ | BUS IOC GPIO 
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Module Pin 


Direction 


Pad Name 


IOMUX Setting 


M1i/HDMI_TX1_SDA_M0/1I2C4_SD 
A_M1/UART7_RX_MO/GPIO2_B4_u 


2B_IOMUX_SEL 
_H[3:0]== 


hdmitx1_sda_m1 


1/O 


CIF_D9/FSPI_CS1N_M2/PCIE30X4 
_WAKEN_M2/HDMI_TX1_SDA_M1/ 
CAN2_TX_MO/UART5_RX_M1/SPI3 
_CS1_M3/GPIO3_C5_u 


BUS_IOC_GPIO 
3C_IOMUX_SEL 
_H[7:4]== 


hdmitx1_sda_m2 


1/O 


HDMI_TX1_SDA_M2/I2C4_SCL_M 
3/UART6_CTSN_M1/PWM1_M2/SP 
I4_CSO_M2/GPIO1_A3_d 


BUS_IOC_GPIO 
1A_IOMUX_SEL 
_L[15:12]== 


Notes: I=input, O=output, I/O=input/output, bidirectional 
24.6 Application Notes 
24.6.1 Controller Programming Model 
Figure 24-6. shows the recommended programming sequence to build an HDMI-compliant 


system. The main operation mode is the HDMI TX Controller’s configuration. 


Power up 


(Enable all the clocks ) 


Configure the PHY 


(Reset the control * 


= 


Wait for the main 
Interrupt trigger 


Enable and configure 
the HDCP 2.x encoder, 


Configure the controller 


Functional 
Programming Models 


Fig. 24-6 Programming Sequence 


24.6.1.1 Enabling the clocks 
Enable all the clocks. The different clocks and their functions are the lists. 


@ audclk: Audio interface clock. 

@ earc_bpclk: EARC RX audio interface biphase clock. 

@  ipi_clk: IPI interface clock. 

@  linkqpclk: Link quad-pixel clock.linkqpclk acts as TDMS clock in HDMI mode and as FRL 
clock in FRL mode. Synchronous to HDCP14 Encoder. 

@ refclk: Reference clock. Generates timer bases of different frequencies which can be 
used by counters of different timers. Synchronous to I2C master. 

@ vidqpclk: Video datapath clock. 


apb_pclk: APB system interface clock. 
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24.6.1.2 Configuring the PHY 

Configure the PHY as the HDMI eDP Combo PHY user guide (if applicable). Drive the 
required system and configuration clocks and pins with the required clock frequency. 
24.6.1.3 Resetting the Controller 

Reset the controller using the imainrst_n signal. 

24.6.1.4 Triggering the Main Interrupt 

Wait for the main interrupt line omain_int to be triggered. The apb_regbank_ready_irq is 
unmasked by default and notifies the software that the reset operation is complete and APB 
interface is online. 

24.6.1.5 Configuring the HDCP 2.x Encoder 

Enable and configure the HDCP2.x as per the HDCP2.x user guide (if applicable). 
24.6.1.6 Configuring the Controller 

This section describes the steps involved in configuring the HDMI TX Controller. Configure 
the timer_reference_base field of the timer_base_configO register and wait for the 
timer_base_locked_irq interrupt to be triggered. 

24.6.1.6.1 | Configuring the Link 

Configure the following components using the link_configO register, DVI or HDMI, TMDS or 
FRL, FRL 3L or FRL 4L. 

24.6.1.6.2 | Configuring the Packets 

Configure the following packet properties using the pktsched_* and pkt_<packet_type>* 
registers (if applicable), Packet contents - Register Writes, Scheduling options for the 
different packets. 

24.6.1.6.3 Configuring the HDCP 1.4 Encoder 

Configure the HDCP 1.4 using the hdcp14_* registers. 

1. Write the hdcp14_an_value_high/low fields of the hdcp14_key_h/I registers. 

2. Set HDCP 14 key encryption enable using the hdcp14_key_decrypt_en field of the 
hdcp14_config* registers if necessary. 

3. Configure the decryption SEED using the hdcp14_key_decrypt_seed field of the 
hdcp14_key_seed register. Configure the HDCP An value, using the 
hdcp14_an_value_high/low fields of the hdcp14_an_h/I registers. 

4. If the DKSET is stored in the register bank- 
(HDMI_QP_TX_HDCP14_DKSET_EXTERNAL=0) Write the HDCP keys in order, using the 
hdcp14_key_high/low fields of the hdcp14_key_h/I registers. For each HDCP Key, the MSB 
part (hdcp1i4_key_high), should be written first. Write the hdcp_aksv_high/low fields of the 
hdcp_aksv_h/I (40-bits for the hdcp_aksv_high) registers. 

5. Initialize the HDCP Memories. Write the HDCP 1.4 KSV list in the revocation memory. 

6. Update the HDCP HPD status using the hdcp14_hpd field of the hdcp14_config* registers. 
24.6.1.6.4 | Configuring the Audio Settings 

Configure the audio settings, enable the interfaces, format status, pair layout, and so on 
using the audio_interface_[config/control/status]O registers. Configuration of the number of 
active lanes and audio formats for the Serial Audio interface. Configure the related audio 
packet types-ACR, AMD, AUDI, ACP, ISRC BPCUV, user data, and others that can be 
overridden if they are not provided at audio interface input. 

24.6.1.6.5 Configuring the Video Settings 

Configure the pixel repetition factor using the vid_pr_factor [3:0] field of the 
video_interface_config1 register if required. 

24.6.1.6.6 Configuring the SCDC 

Configure the SCDC using the scdc_* and i2cm_* registers. You can configure the 
Scrambling, TMDS clock ratio, RR enable, FRL Rate, FFE levels, and so on. 

24.6.1.6.7 | Enabling Audio and Video Inputs 

Provide data at the audio and video inputs. 

24.6.1.6.8 — Link Training 

The Link Training procedure described in this section, requires the HDMI 2.1 TX Support 
parameter to be enabled. Otherwise, you should skip the Step 1. 

1. Disable the video datapath of the AVP module by setting the 
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avp_datapath_video_swdisable field of the global_swdisable register. This enables the 
generation of GAPs only. 

2. Update the scdc_configO register to choose between. Polling by setting the 
scdc_upd_flags_poll_en field, or read request by setting the scdc_rr_en field. If you want to 
set an automatic clear after a read operation, set the scdc_upd_flags_audo_clr field. 

3. Check if the update flag scdc_upd_flags_1/0 (Polling FLT_ready) has been changed by 
reading scdc_statusO register when the scdc_upd_flags_rd_irg interrupt of the 
mainunit_1_int_status register is triggered. 

4. When the the FLT_ready is set, configure the FRL rate and the FFE levels on the Sink. To 
perform this write operation using the I2C, set the I2CM_write field of the 
I2CM_interface_controlO register. The FFE levels should also be set using the flt_ffe_levels 
field of the flt_configO register. 

5. Set the flt_start_p field of the flt_controlO register to start LTS:3. Hardware triggers the 
flt_exit_to_lItsp_irq interrupt of the mainunit_1_int_status register, after LTS:3 is complete. 
The hardware automatically completes all the LTS:3 operations. 

6. Clear FLT_Update and monitor the scdc_upd_flags_clr_irq field of the 
mainunit_1_int_status register or the scdc_upd_flags_rd_p fields of the scdc_control0O 
register. Set the scdc_upd_flags_rd_p field of the scdc_controlO register to trigger an 
automatic read operation. 

7. Check if the update flag scdc_upd_flags_1/0 has been set (Polling FRL_start) by reading 
the scdc_statusO register, when the scdc_upd_flags_rd_irq interrupt of the 
mainunit_1_int_status register is triggered. If scdc_upd_flags_* is set Link Training is 
complete. 

8. Unset the avp_datapath_video_swdisable field of the global_swdisable register. 

24.6.2 HDMI Audio and Video Programming Model 

24.6.2.1 Audio Interface Programming Model 

24.6.2.1.1 Audio Interfaces Configurations 

The audio interface configurations can be performed using the audio_interface_configO and 
audio_interface_config1 registers. Monitoring the audio interfaces can be performed using 
the audio_interface_statusO register and other interrupts. The required system 
configurations for the different audio interfaces are described in the following sections. 


24.6.2.1.1.1 I2S Interface 


The following section describes the system configurations for the I2S audio interface. 

1. Select the I2S interface as the audio source, by setting the aud_if_sel[1:0] field of the 
audio_in-terface_configO register to 2'h1. 

2. Enable the active I2S lanes by configuring i2s_lines_en[3:0] field of the 
audio_interface_con-figO register. Each bit enables the respective data lane, i2s_lines_en[0] 
enables lane O, i2s_lines_en[1i] enables lane 1, i2s_lines_en[2] enables lane 2, 
i2s_lines_en[3] enables lane 3. 

3. Enable the reception of the BPCUV bits (when transmitted), by setting i2s_bpcuv_en field 
of the audio_interface_configO register to 1’b1. 

4. Configure the audio format that is being received by writing the desired value to 
aud_format[2:0] field of the audio_interface_configO register as shown in the list. 

Audio Sample is Packet Type. Packet Type Value is 0x2, aud_format is 0x0. 

HBR Audio Sample is Packet Type. Packet Type Value is 0x9, aud_format is 0x3. 
Multi-Stream Audio Sample is Packet Type. Packet Type Value is Oxe, aud_format is 0x4. 

5. When BPCUV bits reception is enabled, by default the B bit is extracted from the 
information received in the left channel. It is possible to force the receiver to extract the B 
bit from the right channel by setting the i2s_bbit_right field of the audio_interface_configO 
register to 1’b1. 

6. I2S operation can be monitored through the following interrupts, i2s_ws_err_irq interrupt 
indicates an illegal variation detected on iws_ws signal, i2s_bbit_err_irq interrupt indicates a 
mismatch between the B bits received in the left and right channels. 


24.6.2.1.1.2 S/PDIF Interface 


The following section describes the system configurations for the S/PDIF audio interface. 1. 
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Select the S/PDIF interface as the audio source, by setting aud_if_sel[1:0] field of the 
audio_interface_configO register to 2'h2. 

2. Enable the active S/PDIF lanes by configuring spdif_lines_en[3:0] field of the 
audio_interface_configO register. Each bit enables the respective data lane, 
spdif_lines_en[0] enables lane 0, spdif_lines_en[1] enables lane 1, spdif_lines_en[2] 
enables lane 2, spdif_lines_en[3] enables lane 3. 

3. Configure the audio format that is being received by writing the appropriate value to aud- 
format[2:0] field of the audio_interface_configO register. 

4. Data reception is done independently for each lane since there are four S/PDIF lanes. 

5. It is possible to have a timing mismatch in the reception of the two different channels. By 
default, S/PDIF data is sampled using the timing of S/PDIF lane 0. This can be changed by 
configuring a different lane in spdif_pair_sel[1:0] field of the audio_interface_configO 
register, 2‘hO selects lane O, 2’h1 selects lane 1, 2’h2 selects lane 2, 2’h3 selects lane 3. 

6. Monitor the S/PDIF reception through the following register bank entries. a. When data is 
being received correctly on the S/PDIF lines, the corresponding entries within the 
{spdif_lineO_lock spdif_line1_lock spdif_line2_lock spdif_line3_lock} fields are enabled (set 
to 1’b1) b. Parity errors in the received data are signaled for the different S/PDIF lines 
through the spdif_lineO_parity_err, spdif_line1_parity_err, spdif_line2_parity_err, and 
spdif_line3_parity_err interrupts c. Encoding errors in the received information are signaled 
for the different S/PDIF lines through the spdif_lineO_protocol_err, spdif_line1_protocol_err, 
spdif_line2_proto-col_err, and spdif_line3_protocol_err interrupts. 

24.6.2.1.2 | Audio Storage 

The received audio data may need to be stored before being transmitted; for example, audio 
received during an active video line can only be transmitted in the next blanking period. The 
audio storage can be configured and monitored through the following fields. 

1. Overflows and underflows are signaled by the audfifo_ovf_irq and audfifo_udf_irgq 
interrupts, respectively. 

2. Audio FIFO can be cleared by setting the audfifo_clr_p field of the 
audio_interface_controlO register to 1’b1. 

3. Audio FIFO can be configured to automatically clear itself, when an overflow occurs by 
setting the audfifo_init_on_ovf field of the audio_interface_configO register to 1’b1. 
24.6.2.2 Audio Packetizer Programming Model 

24.6.2.2.1 | Configure Audio Transmission 

You should perform this process only if the HDMI TX Controller is configured in HDMI mode. 
In DVI mode, audio is not transmitted. The selected audio mode should be supported by the 
source (transmitter) and the sink (receiver) of the audio. The audio capabilities of the 
receiver are extracted from the E-EDID information. The steps to configure audio 
transmission are as follows. 

1. Disable all audio sources. 

2. Enable the audio data path of the AVP module by writing 1'bO to the 
avp_datapath_packet_audio_swdisable field of the global_swdisable register. 

3. Perform the reset of the audio data path of the AVP module by writing 1'b1 to the 
avp_datapath_packet_audio_swinit_p field of the global_swreset_request register. 

4. Disable the transmission of the AUDS, ACR, AUDI, and AMD packets by writing 1'bO to 
their corresponding fields as shown, AUDS: pktsched_auds_tx_en, ACR: 
pktsched_acr_tx_en. AUDI: pktsched_audi_tx_en, AMD: pktsched_amd_tx_en. 

5. Select and configure the audio interfaces 12S, S/PDIF. 

6. Configure the audio parameters. a. Audio Clock Regeneration. 

i. Fix the audio at N factor for Audio Clock Regeneration. This factor depends on the audio 
sampling rate and video mode. For more information, see the HDMI 2.1 Specification. 

ii. Write the audpkt_acr_n_value field of the audpkt_acr_controlO register. 

iii. Set audio CTS factor for Audio Clock Regeneration. 

7. Enable the transmission of the ACR, AUDI, and AMD packets by writing 1'b1 to their 
corresponding bit fields as shown, ACR: pktsched_acr_tx_en, AUDI: pktsched_audi_tx_en, 
AMD: pktsched_amd_tx_en. 

8. Enable the transmission of the AUDS packet by writing 1'b1 to the pktsched_auds_tx_en 
field of the pktsched_pkt_en register. 
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9. Enable the audio sources according to the selected interface. 
10.At this step, the software can continue to transmit the audio that it configured in the 
frames, or go back to Step 1 to reconfigure a new audio setup. 
24.6.3 CEC Programming Model 
24.6.3.1 Sending a Frame 
The steps to send a CEC frame are as follows. 1. Write the frame message size (in bytes), to 
the cec_rxbuffer_cnt field of the cec_rx_count register. 
2. Write the data to be transmitted, to the cec_rxbuffer_data_## (## represents O to 15). 
a. The first cec_rxbuffer_data_O byte is the header block and is mapped as 
cec_rxbuffer_data_0[7:0]={Initiator_address[3:0], Destination_address[3:0]}. 
b. Fill the rest of the cec_rxbuffer_data_[15:1] fields with the data bytes to be transmitted 
(if necessary). 
3. Order the CEC to send the frame by writing 1 to the frame_send_set_p field of the 
cec_tx_control register. 
4. If the frame is: Successfully sent, then the cectx_done_irq field of the cec_int_status 
register is asserted. Not sent successfully, then one or more of the following interrupts can 
be triggered: cectx_nack_irq field of the cec_int_status register; cectx_arblost_irq field of 
the cec_int_status register; cectx_line_err_irg field of the cec_int_status register; 
cectx_nretransmit_fail_irq field of the cec_int_status register; cectx_frame_discarded_irq 
field of the cec_int_status register. 
24.6.3.2 Read a Received Frame 
The steps to read a received frame are as follows: 
1. The software is informed that a frame is received successfully when the cecrx_eom_irq 
field of the cec_int_status register is triggered. 
2. Read the cec_tx_count register to obtain information about: a. cec_txbuffer_cnt-number 
of bytes received (including header). 
3. Read the necessary bytes from the TX buffer registers cec_txbuffer_data_## (0-15) 
accordingly with the information obtained in the cec_rx_count_status bit field. 
24.6.3.3 Initial CEC Configuration 
To use the CEC module, you must set up the following configuration registers. 
24.6.3.3.1 CEC Configuration Register 
The table shows the CEC configuration register cec_config and the different fields associated 
with the initial configuration. 

Table 24-3 CEC Configuration Register 
Field Name Functionality 
Discards a transmit request (cec_ctrl.send=1) if 
receiver is busy 
NACK to any received broadcast message by the 


txreq_discard_if_rxbusy 


broadcast_nack CEC module. Message is not stored in the receiver 
registers. 

cecfilter Enable the CEC input filter. 

frame_nretrans Enable the CEC input filter. 


rx_automatic_drive_acknowledge_ | Receiver automatic drive acknowledge. 

Selects the Signal Free time period that is to be 
respected before attempting to transmit or re- 
signal_free_time transmit a frame. If 0 is selected then the 
controller follows the HDMI specification in CEC 9.1 
Signal free time. 

24.6.3.3.2 | CEC Address Register 

The CEC address register-cec_addr should be set when the logical allocation is completed. 
You can define multiple addresses. 

24.6.3.4 Cancel a TX Frame 

You can cancel a TX frame by writing 1’b1 to the frame_send_clr field of the cec_tx_control 
register, if the frame to be transmitted is waiting for the end of an incoming frame (RX 
busy); the frame is set to be re-transmitted. 

If the TX frame is already under transmission, then it is pushed to completion and not 
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cancelled. 
24.6.3.5 Status Fields 
The table shows the CEC status register cec_status and the different fields associated with 
the initial configuration. 
Table 24-4 Status Fields 


Field Name Functionality 

Frame is set to be transmitted. It is 1’b1 while a 
transmission is ongoing. 

The CEC module is busy receiving a frame. 


The CEC module is busy transmitting a frame. 


frame_send_pending_st 


cecrx_busy_st 
cectx_busy_st 
24.6.3.6 Interrupts 
The table shows the CEC interrupts available in the cec_int_status register and conditions 
under which it is triggered. 


Table 24-5 CEC Interrupts 


Field Name 
cectx_done_irgq 


Functionality 
Frame transmission is completed successfully 
NACK for direct address or broadcast is received 
while transmitting a frame 


cectx_nack_irg 


cectx_arblost_irq 


CEC line arbitration is lost to another initiator 


cectx_line_err_irg 


Line error while transmitting a frame (detected a 0 
instead of a 1) 


cectx_nretransmit_fail_irq 


All re-transmission attempts failed. 


cectx_frame_discarded_irq 


Frame to be sent was discarded since a new frame 
was received. Happens only when 
txreg_discard_if_rxbusy==1'b1. 


cectx_busy_irg 


The CEC TX FSM changes its busy state. 


cecrx_busy_irq 


The CEC RX FSM changes its busy state. 


cectx_drive_err_irq 


Drive zero in the CEC output is not seen in the CEC 


input. 

Frame is fully received with EOM after the last data 
block. 

Bit timing error is detected while cecrx_busy_irq is 
set. Error notification is sent to initiator. 

24.6.3.7 CEC Bit Timing Fine Tuning 

This is a debug-only feature that allows out-of-spec timings to be defined; to debug the CEC 
module. You can configure this feature by using the cec_rxqual_bittime_config register. 
24.6.4 eARC Programming Model 

The eARC RX controller enables simultaneous asynchronous operation of two different data 
channels. These data channels are operated independently and each has its own 
programming model. 

24.6.4.1 Common Mode Data Channel Programming Model 

Single read and write transactions, following an initial eARC Discovery process. Each read 
and write transactions can carry a payload of 1 to 255 bytes. The payload should have a 
defined payload size, device ID, and offset address. The hardware periodically performs a 
keep-alive mechanism called Heartbeat Sequence. The status and actions of the CMDC 
programming model are described in the following sections. 

24.6.4.1.1 §©CMDC Configuration 

You must configure the eARC RX CMDC controller before any operation. The registers used 
to configure the CMDC controller and their actions are as follows: 

earcrx_cmdc_config0O. 

Handling of packet errors, ECC bit ordering, and parity errors. 

Enabling device ID or offset whitelist enable. 

Setting transaction timeout, restart, and data overflow. 

Setting COMMA count for Discovery. 

Loss enable for Heartbeat transactions. 


cecrx_eom_irg 


cecrx_notify_err_irq 
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earcrx_cmdc_config1. 

Setting device ID or offset for the Heartbeat transactions 
earcrx_cmdc_whitelist[0:3]_ config. 

Setting the allowed device ID or offset pairs, when whitelist is enabled. 
earcrx_cmdc_sync_config. 

Setting the pulse filter for eARC CMDC asynchronous inputs. 

For more information on the field descriptions, see the “Register Description” chapter in the 
Databook. 

24.6.4.1.2 | Connect and Discovery 

The CMDC Connect and Discovery steps are as follows: 

1. Enable the eARC RX CMDC Discovery process by setting the earcrx_cmdc_discovery_en 
field of the earcrx_cmdc_control register. 

2. The eARC TX device drives a logic-high-voltage-level pulse on the physical HPD connector 
pin, after at least 100 ms of low voltage level to start the eARC Discovery process. The 
software sets the earcrx_connector_hpd=1 field of the earcrx_cmdc_control register, when 
the correct voltage level is detected on physical HPD connector pin. 

3. The hardware starts and performs the Discovery process by interacting with the eARC TX 
device after the HPD bit is asserted. 

4. The hardware drives the COMMA sequences to the line and monitors the Heartbeat 
transactions from the eARC TX device, where the EARC_RX_STAT and EARC_TX_STAT status 
registers are exchanged between the two eARC devices. 

5. The Discovery process is completed when the eARC TX device sets the EARC_VALID=1 
field of the EARC_TX_STAT register. The next state is the [RX eARC]. 

6. There are two possible outcomes for the Discovery process that are communicated to 
software through the interrupts. earcrx_cmdc_discovery_done_irq: The eARC Discovery is 
complete and transactions can be executed. earcrx_cmdc_discovery_timeout_irq: A 
TeARC_RX_TIMEOUT timeout has occurred while waiting for a Heartbeat sequence with the 
EARC_TX_STAT.EARC_VALID=1 from the eARC TX device from [eARC TX], during Discovery. 
The eARC Discovery is not attempted again and the software can now request an H14b ARC 
connection if required. If the Hi4b ARC is used, earcrx_h14barc_active=1 field of the 
earcrx_cmdc_control register should be set. To perform eARC Discovery again, the H1i4b 
ARC mode must be disabled (earcrx- _h14barc_active=0). The eARC RX device waits for the 
opposing eARC TX device to set the HPD voltage low. When HPD low is detected, the 
software clears the HPD connector bit (earcrx_connector_hpd=0), and then returns to Step 
2. 

7. The eARC TX device can reset the eARC Discovery process to its initial state by setting the 
connector HPD voltage low. The software must always clear the respective 
earcrx_connector_hpd=0 field of the earcrx_cmdc_control register at this event, and then 
return to Step 2. 

8. The Discovery state machine reverts to the state [RX DISC1] (Step 3), when in an active 
[RX eARC] state, if one of the following conditions occur: A Heartbeat Loss condition is 
detected; A valid Heartbeat is received with status bit EARC_TX_STAT:EARC_VALID=0O . 

9. The current state of the Discovery state machine is available at 
earcrx_cmdc_discovery_state field of the earcrx_cmdc_status register. The state diagram 
follows the HDMI 2.1 Specification, as shown in Figure. 
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Fig. 24-6 HDMI2.1 Specification -eARC RX Discovery State Diagram 
24.6.4.1.3. Heartbeat Sequence 
The hardware automatically completes the Heartbeat sequence during the Discovery and 
regular Transaction operation, at time intervals TeARC_HEARTBEAT as initiated by the eARC 
TX device. The hardware performs a Heartbeat sequence as an uninterrupted read or write 
transaction pair, performed by reading EARC_RX_STAT status register from the eARC RX 
device, and writing the EARC_TX_STAT register into the eARC RX device. Each device 
manages the content of its status register. The software can verify the values of both status 
registers at any time. EARC_RX_STAT=earcrx_cmdc_status[7:0]; 
EARC_TX_STAT=earcrx_cmdc_status[15:8]. 
The bit values received by the EARC_TX_STAT register are cleared when exiting the 
Discovery state [RX eARC]. 


24.6.4.1.3.1 Configuration and Control 


The software sets the expected device ID and offset values for the two Heartbeat 
transactions in each sequence in the earcrx_cmdc_config1 register. By default, the register 
values follow the HDMI 2.1 Specification. The values for EARC_RX_STATUS field is set by the 
software in the earcrx_cmdc_heartbeat_rxstat_set register. 


24.6.4.1.3.2 Heartbeat Loss 


A Heartbeat Loss condition is signaled during active eARC operation [RX eARC] state, if a 
Heartbeat sequence is not completed after TeARC_LOST_HEARTBEAT after the last 
successful Heartbeat. This triggers the earcrx_cmdc_heartbeat_lost_irq interrupt. 


24.6.4.1.3.3 HPD Operation 


During the eARC operation, the physical HPD wire is re-purposed, after the eARC discovery 
is complete, so that the eARC devices can utilize the status bit for the HPD signaling instead 
of the physical HPD. This is used, for example, to signal that the EDID has changed, without 
disabling the eARC communication. The eARC TX device sends the HPD value through the 
Heartbeat status bit EARC_TX_STAT[0]: HDMI_HPD. 


24.6.4.1.3.4 eARC RX Capabilities Data Structure Change 


1. When the eARC RX device changes the Capabilities Data Structure, it results in an 


Wait for Heartbeat 
(wait for EARC_VALID=1) 
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exchange of CAP_CHNG and CAP_CHNG_CONF status bits which are set to 1 and back to 0, 
in several Heartbeat trans-action sequences. 

2. The software starts this event by setting the 
earcrx_cmdc_heartbeat_rxstat_cap_chng_set=1 field of the 
earcrx_cmdc_heartbeat_rxstat_set register. 

3. This sets the EARC_RX_STAT:CAP_CHNG bit to be sent, as 1 during Heartbeat 
transactions. 4. The hardware reverts the EARC_RX_STAT:CAP_CHNG bit to 0, when the 
eARC TX device sends back the EARC_TX_STAT: CAP_CHNG_CONF=1 bit. 

5. The earcrx_cmdc_heartbeat_cap_chng_irq interrupt is triggered to notify the software 
that the handshake is complete. 

6. Then the eARC TX device reads the eARC RX Capabilities Data Structure using a read 
transaction. 


24.6.4.1.3.5 eARC RX Audio Latency Change 


1. When the eARC RX device changes to the audio latency information, the ERX_LATENCY 
register is updated. 

2. The two eARC devices communicate this change by an exchange of the STAT_CHNG and 
STAT_CHNG_CONF bits being set to 1 and back to 0, in several Heartbeat transaction 
sequences. 

3. The software starts this event by setting the 
earcrx_cmdc_heartbeat_rxstat_stat_chng_set=1 bit of the 
earcrx_cmdc_heartbeat_rxstat_set register. 

4. This sets the EARC_RX_STAT: STAT_CHNG bit to be sent, as 1 during Heartbeat 
transactions. 

5. The hardware reverts the EARC_RX_STAT:STAT_CHNG status bit to 0, when the eARC TX 
device sends back EARC_RX_STAT:STAT_CHNG_CONF=1 bit. 

6. The earcrx_cmdc_heartbeat_stat_chng_irq interrupt is triggered to notify software that 
the handshake is complete. Then the eARC TX device performs the required transactions for 
Audio Latency change, according to the HDMI2.1 Specification. 

24.6.4.1.4 | eARC Transactions 

The hardware receives and handles the read or write transaction that is initiated by the 
eARC TX device. The software handles the transaction only when required and it is signaled 
by the relevant interrupt. 


24.6.4.1.4.1 Device ID and Offset Whitelist 


1. The hardware automatically checks for a valid device ID and offset, sent by the eARC TX 
device for any transaction type. Any device ID or Offset can be accepted. They can also be 
accepted from a specific whitelist set. 

2. If the whitelist function is disabled earcrx_cmdc_whitelist_en=0, any device ID and offset 
are accepted, and the transaction progresses to the data stage. 

3. If the whitelist function is enabled earcrx_cmdc_whitelist_en=1, only the device ID and 
offset pairs defined in the earcrx_cmdc_whitelist[3:0] config registers are accepted. Any 
value combinations outside of those defined in the registers results in a NACK packet 
response, ending the transaction. 


24.6.4.1.4.2 Write Transactions 


1. The hardware handles all the write transactions automatically. 

2. When the write transaction is completed, the earcrx_cmdc_xact_done_irq interrupt is 
triggered and earcrx_cmdc_xact_successful=1 field of the earcrx_cmdc_status register is 
set. 3. The software can now obtain the received data in the earcrx_cmdc_xact_wr[64:0] 
register. 4. The hardware responds with a NACK to any new write transaction when the 
software is fetching the transaction information and data. 

5. When the software completes the data fetching, it sets the 
earcrx_cmdc_xact_wrdata_stored=1 field of the earcrx_cmdc_xact_action register. 

6. After this step, the hardware can accept a new write transaction from the eARC TX 
controller. 
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24.6.4.1.4.3 Read Transactions 


1. The hardware handles the read transactions automatically. 

2. After the device ID and offset are received and valid, earcrx_cmdc_xact_read_data_irq 
interrupt is triggered. 

3. The software writes the requested read data into the respective registers. 
earcrx_cmdc_xact_rdO[7:0]: earcrx_cmdc_xact_rdsize Read transaction data size in bytes- 
1. earcrx_cmdc_xact_rd[X] Payload data. 

4. The hardware responds to the CONT packets with NACK, while the software is loading 
data. 5. After payload size and data is loaded into registers, the software sets the 
earcrx_cmdc_xact_rd-data_avail=1 field of the earcrx_cmdc_xact_action register. 

6. The hardware starts responding to CONT packets with the payload data, up to the size 
indicated in earcrx_cmdc_xact_rdsize field of the earcrx_cmdc_xact_rdO register. 

7. When the read transaction is finished, earcrx_cmdc_xact_done_irq interrupt is triggered. 


24.6.4.1.4.4 Transaction Results 


When a transaction is completed, regardless of success, failure, or transaction type (read or 
write), the earcrx_cmdc_xact_done_irq interrupt is triggered. The software checks the 
registers as shown in the table. 

Table 24-6 earcrx_cmdc_status Register Fields 


Field Name Functionality 
earcrx_cmdc_xact_finished 0: Transaction ongoing 1: Transaction completed 
earcrx_cmdc_xact_successful 1: Transaction completed successfully 
earcrx_cmdc_xact_failed_unexpcm | 1: Transaction failed due to Unexpected 
d Command packet from eARC TX controller 
earcrx_cmdc_xact_failed_uncorrect | 1: Transaction failed due to Uncorrectable Error in 
err received packet 


1: Transaction failed due to received STOP before 
the payload data stage 
earcrx_cmdc_xact_failed_deviceid 1: Transaction failed due to rejected device ID 


earcrx_cmdc_xact_failed_stop 


earcrx_cmdc_xact_failed_offset 1: Transaction failed due to rejected offset 
1: Timeout occurred during a transaction, waiting 
earcrx_cmdc_xact_timeout for a packet from eARC TX device (programmable 


time in field earcrx_cmdc_rx_xact_timeout) 
earcrx_cmdc_xact_corrected_errnu | Accumulated number of ECC corrected single-bit 


m errors in received packets, during a transaction 
1: Transaction restarted due to the received 
earcrx_cmdc_xact_restarted eARC_READ or eARC_WRITE command packet at 


an unexpected time 

1: The eARC TX device has sent or requested to 
earcrx_cmdc_xact_data_overflow receive more than 256 bytes of data during a 
write or read transaction 

Table 24-7 earcrx_cmdc_xact_info Register 


Field Name Functionality 
Information on the received transaction type, 
earcrx_cmdc_xact_info device ID, offset, and the effectively transferred 
payload data size 


If the eARC link becomes unresponsive, a possible state of eARC line stuck high can be 
checked in earcrx_cmdc_status:earcrx_cmdc_stuckhigh field. 


24.6.4.1.4.5 eARC RX CMDC Interrupts 


During eARC RX CMDC operation the interrupts described in Table in the earcrx_O_int_status 
register can be triggered. 

Table 24-8 earcrx_cmdc Interrupts 
Interrupt Name Functionality 
Discovery is completed successfully, reaching the 
earcrx_cmdc_discovery_done_irq | state [RX eARC]; transactions can now be 
performed 
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A TeARC_RX_TIMEOUT timeout has occurred 
during the Discovery waiting for a Heartbeat 
sequence with EARC_TX_STAT.EARC_VALID=1 
from the eARC TX device. The eARC Discovery is 
not attempted anymore, and the software can now 
request an H14b ARC connection if needed. If 
Hi4b ARC mode is activated, the software should 
set the bit 
earcrx_cmdc_control:earctx_hi4barc_active=1 
The Heartbeat is lost while in [RX eARC] state 
(active eARC operation). This interrupt is triggered 
earcrx_cmdc_heartbeat_lost_irq when TeARC_LOST_HEARTBEAT timeout elapses 
while waiting for a successful Heartbeat transaction 
if the earcrx_cmdc_heartbeat_loss_en=1 

The STAT_CHNG or STAT_CHNG_CONF status bits’ 
handshake in the Heartbeat transactions is 
earcrx_cmdc_heartbeat_stat_chn | completed successfully, after a software request for 
g_irq a audio latency information change notification 
(earcrx_cmdc_heartbeat_rxstat_set:earcrx_cmdc_ 
heartbeat_rxstat_stat_chng _set=1) 

The CAP_CHNG or CAP_CHNG_CONF status bits’ 
handshake in Heartbeat transactions is completed 
successfully, after a software request for a 
Capabilities Data Structure information change 
notification 
(earcrx_cmdc_heartbeat_rxstat_set:earcrx_cmdc_ 
heartbeat_rxstat_cap_chng _set=1) 

A packet is received with a bad PREAMBLE bit 
earcrx_cmdc_rxpkt_badpreamble | sequence, and so the packet received incorrectly. 
_irgq This is an information interrupt and no software 
action needed 

A packet is received with a bad SYNC bit sequence, 
and so the packet received incorrectly. This is an 
information interrupt and no software action 
needed 

A packet is received with too few bits, and so the 
packet received incorrectly. This is an information 
interrupt and no software action needed 

A packet is received with bit errors, and the ECC 
syndrome cannot be used to correct the errors. 
This is an information interrupt and no software 
earcrx_cmdc_rxpkt_badecc_irg action needed If the 
earcrx_cmdc_config:earcrx_cmdc_rxpkt_badecc_to 
lerant bit is set, the packet is received and the 
data is used within the transaction. 

A packet is received with the wrong parity bit 
value. This is an information interrupt and no 
software action needed. If the 
earcrx_cmdc_rxpkt_badpar_irg earcrx_cmdc_config: 
earcrx_cmdc_rxpkt_badpar_tolerant bit is set, the 
packet is received and the data is used within the 
transaction 

A transaction is completed and the software must 
earcrx_cmdc_xact_done_irq check the result in the earcrx_cmdc_info and 
earcrx_cmdc_status register 

A read transaction is ongoing, and the received 
device ID and offset are valid. The software now 


earcrx_cmdc_discovery_timeout_i 
rq 


earcrx_cmdc_heartbeat_cap_chng 
_irq 


earcrx_cmdc_rxpkt_badsync_irq 


earcrx_cmdc_rxpkt_incomplete_ir 
q 


earcrx_cmdc_xact_read_data_irg 
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writes the requested size and data into the 
respective earcrx_cmdc_xact_rd[X] register where 
X is from 0 to 64 

eARC RX CMDC - The contents of the 
earcrx_cmdc_heartbeat_earctxsta | EARC_TX_STAT register is updated after a 

t_ upd_irq successful Heartbeat transaction while in the 
Discovery state [eARC RX] 

eARC RX CMDC - The 
EARC_TX_STAT.EARC_VALID=0 is received while in 
earcrx_cmdc_heartbeat_earcvalid | the [RX eARC] state (active eARC operation), 

O_ irq causing the Discovery FSM to jump to the [RX 
DISC1] state. This interrupt is only triggered if the 
earcrx_cmdc_dscvr_earcvalidO_to_disci field is 1 
24.6.4.2 Differential Mode Audio Channel Programming Model 

The operation of the eARC device in DMAC programming model are described in the 
following sections. 

24.6.4.2.1 © eARC RX DMAC PHY Interface Timing 

The timing relations between the each events and the signals, followed by the expected 
timing from the controller and requirements for the PHY are shown in the Figure. 


f f \ \ r 1\; 
eARC RX DMAC differential line I i \ \ i \ \ i Y Y | 
oearcrx_dmac_phy_rcv_en | i Trunanc peal srvain —_ 
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iearc_bpclk ! | \ | \ | \ | \ | | i | pu uu | \ | \ | \] \ Pu ue | \ 
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iearc_bpclk_valid f TpMAc_BPCLK_VALID = \ 
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Fig. 24-6 eARC RX DMAC PHY Interface Timing 
Table 24-9 eARC RX DMAC PHY Interface Timing Requirements 


Timing Description Controller Event 
TDMAC_BPCLK | The maximum time for the PHY DMAC receiver to | NA 
_VALID be enabled and output biphase clock valid 
TDMAC The time between no transitions coming on the NA 
BPCLK INVALI eARC DMAC differential lines and the PHY 
D a notifying the eARC RX DMAC controller of the loss 


activity. 


24.6.4.2.2 ©eARC RX DMAC PHY Receiver Interface Description 

The PHY receiver is enabled by the oearcrx_dmac_phy_rcv_en signal and is ready in 
TDMAC_BPCLK_VALID. The DMAC receiver on the PHY outputs the direct values from the 
line into iearcrx_dmac_datain signal, since the biphase decoding is done by the controller. 
The eARC RX DMAC PHY is configured in the earcrx_dmac_phy_config register. 
24.6.4.2.3 Requirements 

The eARC RX DMAC datapath is activated only after the eARC RX CMDC Discovery is 
completed successfully, and the Discovery state machine is in the [RX eARC] state. The 
software can verify if the eARC RX Discovery is completed successfully through the 
earcrx_O_int_status.earcrx_cmdc_discovery_done_irq interrupt; 
earcrx_cmdc_discovery_state=5 field of the earcrx_cmdc_status register (RX eARC). 
24.6.4.2.4 Configuration 

The eARC RX DMAC datapath and PHY are configured in the earcrx_dmac_config and 
earcrx_dmac_phy_config registers. 

24.6.4.2.5 ©eARC RX DMAC Audio Reception 

To start eARC RX audio reception the software must perform the following steps . 

1. Enable the eARC RX PHY DMAC receiver by setting the earcrx_dmac_phy_rcv_en=1 field 
of the earcrx_dmac_phy_config register. 
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2. The software waits for the trigger of the following interrupts that indicate any activity in 
the eARC biphase clock iearc_bpclk, mainunit_O_int_status.earc_bpclk_off_chg_irq; 
mainunit_O_int_status.earc_bpclk_locked_chg_irq. 
3. The software confirms that the eARC biphase clock is on and locked through the 
cmu_status.earc_bpclk_off_st=0 and cmu_status.earc_bpclk_locked_st=1 fields. 
4. The software also confirms that the eARC biphase clock valid is through the mainunit_sta- 
tusO. earc_bpclk_valid_stable=1 field. 
5. Enable the eARC RX DMAC audio datapath by setting the earcrx_dmac_en=1 field of the 
earcrx_dmac_control0 register. 
6. The software waits for the earcrx_1_int_status. earcrx_dmac_chstatus_block_chg_irq 
interrupt, indicating the reception of a eARC audio Channel Status block. 
7. The software reads the eARC audio Channel Status block received through the 
earcrx_dmac_chstatusX registers (where X is from 0 to 5) and analyzes their content (e.g. 
audio format, layout, channel allocation, and so on and so forth). 
8. Configure the eARC RX DMAC audio channel enable using the 
earcrx_dmac_channel_alloc[31:0] field of the earcrx_dmac_controli register for up to 32- 
channels (for example, bit 0: channel 1, and bit 31: channel 32). 
9. Configure the eARC RX DMAC audio output interface using the earcrx_dmac_config 
register. Parallel Audio Output (up to 32 channels)-earcrx_dmac_config. 
earcrx_dmac_pao_en; S/PDIF IF (up to 8 channels)- 
earcrx_dmac_config.earcrx_dmac_sao_spdif_en; 12S IF (up to 8 channels) - 
earcrx_dmac_config.earcrx_dmac_sao_i2s_ en. 
10. Configure the IEC 60958-3 Channel Status information to be transmitted by the eARC 
RX audio output interfaces (PAO and SAO) through the earcrx_dmac_chstatus_streamer Y 
registers (where Y is from 0 to 14). 
11. Configure the IEC 60958-3 user data information to be transmitted by the eARC RX 
audio output interfaces (SAO) through the earcrx_dmac_usrdata_streamerO register. 
12. Enable the eARC RX DMAC audio output interfaces by asserting the 
earctx_dmac_control0. earcrx_dmac_audio_en=1 field. 
24.6.4.2.6 §©eARC DMAC Interrupts 
During the eARC RX DMAC operation the interrupts from the earcrx_1_int_status, 
earcrx_intvec_index register can be triggered as shown in the table. 

Table 24-10 eARC DMAC Interrupt 


Interrupts 


Functionality 


earcrx_dmac_bprxsampler_parity 
_err_irq 


Triggered when there is a eARC RX DMAC biphase- 
mark decoder IEC 60958 frame parity error in the 
received audio stream 


earcrx_dmac_chstatus_block_chg 
_irq 


Triggered when the eARC RX Channel Status block 
payload changes. Channel Status block is updated 
when every preamble B marker received 
(beginning of an IEC 60958 block) 


earcrx_dmac_audio_type_chg_irq 


eARC RX audio type status change interrupt. This 
interrupt is triggered whenever the 
earcrx_dmac_audio_type_st field changes state 
(regardless of the override enable) 


earcrx_dmac_audio_mute_chg_ir 
q 


eARC RX audio MUTE status change interrupt. This 
interrupt is triggered whenever the 
earcrx_dmac_audio_mute_st field changes state 
(regardless of the override enable) 


earcrx_dmac_ecc_rx_check_unce 
rr_irg 


eARC RX DMAC uncorrectable errors in the 
received compressed audio 


earcrx_dmac_usrdata_msg_hdmi 
_acp_chg_irq 


eARC RX DMAC user data H14b ACP message 
payload change 


earcrx_dmac_usrdata_msg_hdmi 
_isrc1_chg_irq 


eARC RX DMAC user data H14b ISRC1 message 
payload change 


earcrx_dmac_usrdata_msg_hdmi 
_isrc2_chg_irq 


eARC RX DMAC user data H14b ISRC2 message 
payload change 
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earcrx_dmac_usrdata_msg_gener | e€ARC RX DMAC user data generic message payload 
ic_chg_irq change 
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Chapter 25 HDMI RX Controller 


25.1 Overview 


HDMIRxX is fully compliant with HDMI1.4b and 2.0 specification. It offers a simple 
implementation for consumer electronics like DVD/player/recorder and camcorder. HDMIRX 
consists of one HDMI receiver controller and one HDMI receiver PHY. 
HDMIRX supports the following features: 
@ Video formats: 
m HDMI 1.4b video formats 
@ All CEA-861-E video formats up to 1080p@120Hz 
@ HDMI 1.4b 4K x 2K video formats(3840x2160p@24Hz/25Hz/30Hz and 
4096x2160p@24Hz) 
@ HDMI 1.4b 3D video modes with up to 340 MHz (TMDS clock) 
m HDMI2.0 video formats 
@ TMDS Scrambler to enable support for 2160p@60 Hz with RGB/YCbCr4:4:4 or 
YCbCr4:2:2 
@ Supports YCbCr 4:2:0 to enable 2160p@60Hz at lower HDMI link speeds 
Colorimetry, 24-bit RGB 4:4:4, 24-bit YCbCr 4:4:4, 24/30-bit YCbCr 4:2:0, 24/30-bit 
YCbCr 4:2:2 
Pixel clock from 25 MHz up to 600 MHz 
Up to 192 kHz IEC60958 audio sampling rate 
S/PDIF 2channel output 
I2S 2/4/6/8channel output 
AMBA APB 3.0 register access 
SCDC I2C DDC access 
TMDS Scrambler to enable support for 2160p@60Hz with RGB/YCbCr 4:4:4 
Integrated CEC hardware engine 
Integrated HDCP1.4 key configuration 
Integrated E-EDID configuration 
AXI write DMA into DDR 
m™ Supports 64bit AXI bus width with 500M frequency 
Burst8 alignment with the last burst length variable 
Y and UV different store address 
Supports virtual width 


25.2 Block Diagram 


HDMI_RX_WRAPPER: has two main sub_block: HDMI_QP_RX and HDMI_RX_DMA. 
HDMIRXPHY lane3 is clock lane. Iextphy_tmdsdata0/iextphy_tmdsdata1/iextphy_tmdsdata2 
just has low 40 valid bit, and it is corresponding to quad pixel rate. And itmdsqpclk is the 1/4 
tmdsclk which corresponds to normal single pixel rate, for example, if the resolution is 
1080p@60p, itmdsqpclk is 37.125M. 
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HDMI_RX_WRAPPER 


pm i2s —w{ 125 RX 
> spdit—r| 
—m itmdsqpclk —+»/ 
T0_HDMIRXPHY_RXO_M—b> < site ait >| 
opvo_data_en 
—I0_HDMIRXPHY_RXO_P—pey ie By zl 
opvo_data_ 
10_HDMIRXPHY_RX1_M—b> | p> itmdsapelk > > opvo_data_en_l > 
—T0_HDMIRXPHY_RX1_P—Pey b> icxtphy_tmdsvalid > —t opvo_data_l — 
> iextphy_tmdsdatad > HDMTQE RK tm opvo_data_en_2 —. 
|_| iextphy_tmdsdata2 —______p!  opvo data en 3 > 
10_HDMIRXPHY_RX2_M—b> & opvo data 3 > 
T0_HDMIRXPHY_RX2_P—be odde_sda_hdnirx > opvo_hsyne_combined > 
| opvo_vsync_combined ——> 
10_HDMIRXPHY_RX3_M—b> Lal Ly format —. 
opvo_forma 
TO_HDMIRXPHY_RX3_P—be Lal ce aah 
opvo_color_de 
(clk lane) 1 r %& opvo_color_dep’ > 
v edid_odde_ 
wg odde_sda ee es sda Y 
idde_sel ° ee > EDID_MEM DKSET_MEM AUDIO_MEM | aaa PACKET_MEM 
idde_sda l _ = 
Fig. 25-1 HDMI_RX_WRAPPER Diagram 
’s block di m is sh bel 
HDMI_QP_RX’s block diagram is shown below. 
HDCP 
2.3 
VIDEO_STREAM 
_MEM 
I I I 
ocfg_hpd ocec_int ohdmi_int 
itmdsqpclk ———p» SZ 
iextphy_tmdsvalid > 
iextphy_tmdsdatad ———|—| | HDMI is HDCP Has Continuous 
: TMDS = ==-— sieakbige I] DeFramer Decoder ——>| Progessor’ Video /_________________» pvo output 
iextphy_tmdsdatal fii P| Decoder (1. 4/2. 3) Streamer 
iextphy_tmdsdata2 { Pp 
|_| Character 
Error = <———_________ Vv 
P Detector . 
; Audio 12S IF w& ids 
Packet lg Packet >| Audio FIFO > 
—aa Decoder Extractor Aligner 
ocec_dataout <—_|__J CEC Controller SPDIF IF > spdif 
icec_datain ——————? Controller i 
apbs_bus <¢————_j»> 
v 
APB Register 
apb_bus 
i a slave Bank Packet 
FIFO 
; Controller 
idde_scl —_ SCDC 
i w [2C_RX —— 
iddc_sda | Z| Tac 
sideband 
odde_sda<€ MUX i 
(___pp HDMIRX |! eprp_MEM DKSET_MEM PACKET. MEM AUDIO MEM 
T2C2APB 
Fig. 25-2 HDMI_QP_RX Diagram 
‘s block di m is sh bel 
HDMI_RX_DMA’s block diagram is shown below. 
HDMI_RX_DMA 
hdmirx_dma_int : 
itmdsgpelk | aclk 
\ 
i 
itmdsqpelk ——__|___p» i 
opvo_data_en_0 ———|__p» eo fa 
, i + fifordeny <—_ 
opvo_data_0 ———|__» -—— fifo_wreny —— | HpMIRXIASYNC_ : on 
, FIFD Y —— fifo_rdatay ——>| > _ ndata —> 
opvo_data_en_| ———|___» |__» fifo_wdatay ——— 
! ——> fifo empty y ——>| |___p —maddr ——» 
opvo_data_1 ———{____p» t A 
' | size —> 
opvo_data_en_2 ———|___p» 4 oe Vea 
HDMIRX_CONVERTER HDMIRX_ASYNC_FIFO -—> — | __J 
opvo_data_2 |—_» raed “cre HDMIRX_DMA_CTRL “4 HDMIRX_AXL_MASTER [| BUS 
opvo_data_en_3 ———|___» \ 
data_3 | gs Hl |—__» = mlen ——-»| 
verdatelg?= ——+| 
oR ay a Hl <t—— fifo_rd_enuv <4 ¢——  saccept_wr ~<g—_{ 
opvo_hsyne_combined. ———|___p»_ [—— fifo wrenuv ———®|  ppyiRKIASYNC_ nieeadiecteg eas 
‘opvo_vsyne_combined ———~———> — fifo_wdatauy ———» FIFO Ww = 7 uy | +— - + 
f ——> fifo_empty_uv ——> 
opvo_format: ———}—___» —___—____ 
opvo_color_depth ———|___» 
f 
APB BUS <1») HDMIRX_DMA_REGFILE HDMIRX_DETECTION 


Fig. 25-3 HDMI_RX_DMA Diagram 
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25.3 Function Description 


HDMIRX has two main sub-block: HDMI_QP_RX and HDMI_RX_DMA. HDMI_QP_RX receives 
three data channel lane, every data channel has 40bit valid data bit. HDMI_QP_RX video 
stream output quad data one cycle. And HDMI_RX_DMA will transform different data format 
into 64bit valid write data, and store them in the DDR through AXI bus with 
hdmirx_dma_ctrl. 


25.3.1 HDMI TMDS Decoder 

The HDMI TMDS Decoder module preforms TMDS decoding for each physical channel 
received from the PHY. In every itmdsqpclk cycle, input is four data buses, every data bus is 
30bit with three physical channels. On each channel, data is received as 10bit TMDS 
symbols and decoded into either 8-bit video data, 4-bit Data Island data, or 2-bit Control 
Period data. The output is quad pixel rate with four parallel data stream. The input 40bit 
data is shown in diagram below. 


Channel2 W3[9:0] W6[9:0] W9[9:0] w12[9:0] 
Channell W2[9:0] W5[9:0] W8[9:0] W11[9:0] 
Channel0 W1[9:0] W4[9:0] W7[9:0] W10(9:0] 


itmdsclk 


single pixel rate 


9 W1[9:0] 0 
W4[9:0] 
iextphy_tmdsdata0[39:0] 2 0 
29 W7[9:0] 20 
39 W10[9:0] 30 
W5[9:0] 
iextphy_tmdsdatal [39:0] i 10 
29 W8[9:0] 20 
39 W11[9:0] 30 
9 W3[9:0] 0 
W6[9:0] 
iextphy_tmdsdata2[39:0] = Eo 
29 W9L9:0] 20 
39 W12[9:0] 30 


itmdsqpclk 


quad pixel rate 


Fig. 25-4 HDMIRX input quad pixel rate Diagram 
25.3.2 De-Scrambler 
This module removes scrambling from source’s scrambled data. When the controller is 
operating in DVI, HDMI1.4b modes, this module behaves transparently. 
25.3.3 Character Error Detection 
This module provides a mechanism for the Sink side device to count and report(through 
SCDC channel) the Character Error number which it has detected. The Source uses this 
result to check the link quality by sampling the error counters at periodic intervals. The 
HDMI receiver implements character error detection, together with a character error counter 
for channelO, 1, 
and 2. The receiver checks each incoming character as to whether it is valid in context. If 
the character is not valid, then the receiver increments a character error counter associated 
with each channel. If this character error counter is less than the threshold, this module will 
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output one important signal hdmirx_lock, this signal will be set 1’b1 to indicate that HDMIRX 
can output for hdmi_rx_dma module and the output data is valid data. 
25.3.4 DeFramer 
This module receives the HDMI data from the De-Scrambler and interprets its content. It 
extracts the Video and Data Island Data Enable from the data stream. Additionally, the block 
implements a glitch/spike filtering on Vertical and Horizontal Sync, the Guard Band, 
Preamble, Data Period, Video Period detection, and a Vertical Sync remap filtering. 
25.3.5 HDCP Decoder 
This module allows HDCP to decrypt the received content. It is capable of receiving any 
required key set using an external memory. The HDCP Decoder handles the data from the 
HDCP 1.4 engine and external HDCP2.3 engine, according to the incoming I2C Slave traffic. 
25.3.6 Video Processor 
This module is composed of the deep-color mode ungrouping, pixel de-repeater, video 
remapping, and video field detection functions. It assembles video data from the HDMI data 
stream in normal and deep color mode at any given HDMI specified format and 
representation. 
If a Set-AVMUTE command is received from the HDMITX through the general control 
packet(GCP) for an automatic mute, you can program the mute value per component 
channel to allow usage across all color spaces. A manual force mode is also available to 
either control a video path mute through software or to test the subsequent connections. 
25.3.7 Continuous Video Streamer 
This module assembles a continuous video stream of only valid pixels during the video active 
period. This block also ensures video data period always begins in the busO(opvo_data_0). 
The first line in the output, after a change in the video mode, can be ignored. The first line is 
used to measure video dimension parameters, necessary to generate output correctly as a 
continuous video stream in the subsequent lines. The Continuous Video Streamer uses an 
external memory to buffer the necessary video data in such a way that once the video 
output is enabled, there are enough buffered pixels to compensate for the subsequent 
invalid ones. This memory can store one 4k(4096) pixel line. 
25.3.8 Packet Extractor 
This module performs BCH decoding over received Data Island packets, establishing the 
Error Correction Code(ECC) feature. The generator polynomial related to this feature is 
defined in the HDMI specification and allows for one of the following configurable approaches 
over each BCH block: 

™ Correction of 1-bit error plus detection of 2-bits error 

m Detection without correction of 1-bit error, 2-bits error and any odd n-bit error 
Based on the ECC, the Packet Extractor provides filter configurability to discard packets that 
can’t be corrected by the algorithm. Additionally, it calculates the Checksum of InfoFrame 
packets, and provides filter configurability to discard InfoFrames with errors detected 
through the Checksum. 
Non-audio packets where errors are detected(but not corrected) can be discarded, 
depending on filter configuration. Audio packets are never discarded, regardless of error 
detection. 
25.3.9 Packet Decoder 
This module identifies Data Island packets extracted from HDMI link(TMDS) and separates 
them by Packet Type, redirecting their contents for storage in the Register Bank while also 
extracting the required information to control other blocks in the controller. The following 
packets are stored in a dedicated register set for direct software access. 

Table 25-1 Packet type Mapping 


Packet name Packet Type value 
Audio Clock Regeneration Packet(ACR) 0x01 
General Control Packet(GCP) 0x03 
Audio Content Protection Packet(ACP) 0x04 
ISRC1 Packet 0x05 
ISRC2 Packet 0x06 
Gamut Metedata Packet(GMP) 0x0a 
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Audio Metedata Packet(AMP) Ox0d 
Extended Metedata Packet(EMP) Ox7f 
Vendor Specific InfoFrame Packet 0x81 
Auxiliary Video Information InfoFrame Packet(AVI) 0x82 
Source Product Description InfoFrame Packet 0x83 
Audio InfoFrame Packet 0x84 
NTSC VBI InfoFrame Packet 0x86 
Dynamic Range and Mastering InfoFrame 0x87 
Packet(DRM) 


When one of the dedicated packet registers changes value, the corresponding 
pkt_O_int_status. pktdec_*_chg_irq interrupt is triggered. Software must perform post- 
processing of the packet. 

The registers that store the HDMI link packets have a snapshot feature that guarantees the 
data consistency during an APB read operation. This read operation starts in the lowest 
address of the corresponding packet. In this way, a snapshot of the packet being read is 
captured correctly and the APB read operation always returns consistent data. This flow is 
valid only when the pktdec_snapshot_bypass field is not enabled(set to 1’b0). Otherwise, 
there is no guaranteed consistency on the packets register when their contents are updated 
during the APB read operation. 

25.3.10 Packet FIFO Controller 

This module contains the logic to control the storage, by order of arrival, of non-audio type 
Data Island Packets through an external memory interface. This feature helps to reduce load 
from the application processor software, lowering real-time requirements of the system. The 
software is able to configure between free storing of every received packet or storing 
optional packets by individual packet type selection. The external packet memory is 448x64 
size. Every packet type data will be stored in 4 memory 64bit unit. 


ADDR 63 56155 4847 40139 32)31 24/23 1615 87 0 
; PB3 PB2 PBL PBO ; F : 
: (spo.3) | (sP0.2) | (SP0.1) | (SPO.0) ee 2 Hh HO 
ae PBL PB10 PB9 PB8 PB7 PB6 PB5 PB4 
(SP1. 4) (SP1. 3) (SP1. 2) (SP1. 1) (SP1. 0) (SPO. 6) (SPO. 5) (SPO. 4) 
5 PB19 PB18 PB17 PB16 PB15 PB14 PB13 PB12 
(SP2. 5) (SP2. 4) (SP2. 3) (SP2. 2) (SP2. 1) (SP2. 0) (SP1. 6) (SP1. 5) 
‘an PB27 PB26 PB25 PB24 PB23 PB22 PB21 PB20 
(SP3. 6) (SP3. 5) (SP3. 4) (SP3. 3) (SP3. 2) (SP3. 1) (SP3. 0) (SP2. 6) 
PH:Packet Header PB:Packet Body SP: SubPacket 


Fig. 25-5 Packet FIFO Storage Layout 
25.3.11 Audio Aligner 
Audio packets received from the Packet Extractor are aligned to be stored in an external 
audio FIFO. The audio format detection and audio channel status extraction are also 
implemented in this block. The audio channel status extraction to the register bank relies on 
the B.X bit, which indicates the start of a new block of 192 frames. If the B.X bit does not 
align with the 192 frames, the channel status will not be sampled into the register bank. Two 
audio interfaces are provided: I2S(2ch/4ch/6ch/8ch) and S/PDIF(2ch). 
25.3.12 Audio FIFO Controller 
The Audio FIFO Controller will control the audio packet write/read operation corresponding 
to the configuration. The audio memory is 896x60 size. 
25.3.13 HDMIRX_CONVERTER_48TO64 
This module converts different format to 64bit valid data. This module supports different 
format below. 
Table 25-2 Store format 

Input format Store format 

RGB888 RGB888 
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ARGB8888/RGBA8888 


YCbCr420_ 8bit 


YCbCr420_ 8bit 


YCbCr422_ 8bit 


YCbCr422_ 8bit 


YCbCr444_8bit 


YCbCr444_8bit 


YCbCr420_10bit 


YCbCr420_10bit 


YCbCr420_16bit_align 


YCbCr422_10bit 


YCbCr422_10bit 


YCbCr422_16bit_align 


In HDMI1.4 spec, YCbCr422 8/10/12bit are all transfered in 12bit mode. The different input 
format is shown below. 


Video Format 


| 


opvo_data_x 


Color 

Space 
RGB4:4:4 
YCbCr4:4:4 


YCbCr4: 2:2 


YCbCr4:2:0 


Y(L):L line 


(1)RGB888 


Color 
Depth 
8-bit 
8-bit 


12-bit 


8-bit 


10-bit 


47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 | 36 | 35 | 34 | 33 | 32 | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20] 19 | 18 | 17] 16] 15 | 14] 13] 12] 1] 10] 9 | 8 


Y(L+1) :L+1 line 


Fig. 25-6 HDMIRX input format map 


cycled cycle 
jt >| 
data0_i 0{7:0]] GO[7:0]| Bol7:0]| R4[7:0]| G4[7:0]| B4[7:0] 
datal_i 1(7:0]} G1[7:0]) B1[7:0]) R5[7:0]| G5[7:0]| B5[7:0] 
data2_i 2(7:0]| G2[7:0]| B2{7:0]) r6{7:0]| G6[7:0]| B6[7:0] 
data3_i 3(7:0]| G3[7:0]) B3[7:0 R7[7:0. G7(7:0]| B7[7:0] 

LS MS) 
fifo_wdata_y0[63:0] BO[7:0]| GOL[7:0]} RO[7:0 B1(7:0]} G1[7:0]| R1[7:0]} B2([7:0]| G2[7:0 
fifo_wdata_y1[63:0] R2(7:0]| B3(7:0]) G3[7:0]| R3{7:0]| B4[7:0]| G4[7:0]) R4[7:0]| B5[7:0 
fifo_wdata_y2[63:0] G5(7:0]} R5[7:0]| B6[7:0 G6L7:0 R6L7:0 B7([7:0]| G7[7:0]| R7[7:0 


Fig. 25-7 RGB888 storage map 


(2) ARGB8888/RGBA888 


cycled 


Data0_i RO[7:0]| GOL[7:0]| BO[7:0 


datal_i R1(7:0]| G1[7:0]] B1[7: 


data2_i 2[7:0]) G2[7:0]} B27: 


data3_i 3[7:0]| G3(7:0]| B3[7: 


0 


a 


MSB 


fifo_wdata_y0[63:0] 0[7:0]| GOL7:0]] RO[7 


fifo_wdata_y1[63:0] 2[7:0]} G2[7:0]} R2[7: 
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Fig. 25-8 ARGB8888 storage map 


cycled 


Data0_i RO[7:0]| GO[7:0]} BO[7:0 


datal_i R1(7:0]| G1[7:0]| B1[7:0 


data2_i R2(7:0] |} G2[7:0]| B2[7:0 


data3_i | R3[7:0]) 63[7:0]| B3[7:0 | 
LSB MSB 
fifo _wdata_y0[63:0] Alpha[7:0} BO[7:0 colr:0)) RO[7:0] Atpha(7:0] B1[7:0] citr:0] R1[7:0] 


fifo_wdata_y1[63:0] Alpha[7:0] B2[7:0 catr:0]| R2[7:0] hinhat7-0 patr:o]| caro] R3[7:0] 


Fig. 25-9 RGBA8888 storage map 
(3)YCbCr420_ 8bit 


Odd line just store Y component, and Cb component will be stored in the Cb line buffer, and 
Cb will be read in the next line(even line). 


cycled 


lata0_i YOL7:0 Y1[7:0]) Cb0[7:0 


atal_i Y217:0 Y3L7:0]| Cb2L7:0] 


ata3_i Y6[7:0 Y7[7:0]| Cb6[7:0. 


LSB MSB 
fifo_wdata_y0[63:0] yo[7:0]| Y1{7:0]} Y2[7:0] v3(T:01| vatr:0]| vatr:0] veto] Y7(7:0] 


Fig. 25-10 YCbCr420_8bit odd line storage map 
Even line will store Y and CbCr component. 


cycled 
~« 
ata0_i YOL7:0]| Y1L7:0]} Cro[7:0 
atal_i y2[7:0 Y3L7:0]| Cr2[7:0 
lata2_i y4[7:0]} Y5[7:0]} Cr4[7:0 
ata3_i y6[7:0]| Y7[7:0]| Cr6[7:0 
LSB MSB 
fifo_wdata_y0[63:0] YO[7:0]) Yi(7:0]} y2[7:0]| Y3{7:0]) y4{7:0]| y5[7:0]} Y6[7:0]) y7[7:0] 


| 
fifo_wdata_uv0[63:0] Cr0[7:0]| Cb0[7:0]} Cr2[7:0]| Cb2[7:0]) Cr4[7:0] chal7:0] Cr6[7:0] Cb6[7:0] 


Fig. 25-11 YCbCr420_8bit even line storage map 
(4)YCbCr422_8bit 
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cycled cyclel 
i >< >| 
ata0_i YO[7:0 xxx | Cb0[7:0]] Y4[7:0 xxx | Cb4[7:0] 
atal_i Y1[7:0 XXX Cr0[7:0]) Y5[7:0 XxX Cral7:0] 
ata2_i y2(7:0 xxx | Cb2[7:0]] Y6[7:0 xxx | Cb6[7:0 
ata3_i Y3[7:0 XXX Cr2[7:0 | Y7[7:0 XXX Cr6[7:0 
LSB MSB 
fifo wdata_y0[63:0] yo(7:0]| vil7:0)| y2[7:0]| v3l7:0]) v4l7:0]| ys(7:0]| y6l7:0]| y7[7:0] 
1 
fifo_wdata_uv0[63:0] Cb0(7:0]| CrO[7:0]) Cb2[7:0]| Cr2[7:0]| Cb4[7:0]} Cr4[7:0]] Cb6[7:0]| Cr6[7:0] 


Fig. 25-12 YCbCr422_8bit storage map 
(5)YCbCr444_8bit 


cycled cyclel 
« >< > 


Data0_i Yo(7:0] | CbO[7:0]) Cro[7:0]} Y4[7:0]} Cb4[7:0]} Cr4[7:0] 


Datal_i Y1(7:0]] Cb1[7:0]) Cr1[7:0]| Y5(7:0]] Cb5[7:0]} Cr5[7:0 


Data2_i Y2[7:0] | Cb2[7:0]] Cr2[7:0]] Y6[7:0]| Cb6[7:0] Cr6[7:0 


Data3_i Y3[7:0]] Cb3[7:0]} Cr3[7:0]} Y7[7:0]| Cb7[7:0]} Cr7[7:0 


SB MSB 


fifo_wdata_y0[63:0] Yo(7:0]) Y1(7:0]} y2{7:0]) Y3(7:0]| Y4[7:0]| yY5[7:0]} Y6(7:0]} Y7[7:0] 


fifo _wdata_uv0[63:0] Cr0[7:0]} CbO[7:0]} Cr1[7:0]} Cb1[7:0]} Cr2[7:0]} Cb2[7:0] Cr3{7:0] Cb3[7:0] 


fifo_wdata_uv1[63:0] Cr4[7:0]| Cb4[7:0]} Cr5[7:0]) Cb5{7:0]| Cr6[7:0]} Cb6[7:0] Cr7[7:0] Cb7[7:0] 


Fig. 25-13 YCbCr444_8bit storage map 
(6)YCbCr420_10bit 


Odd line just store Y component, and Cb component will be stored in the Cb line buffer, and 
Cb will be read in the next line(even line). 
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fifo_wd 


fifo_w 


fifo_w 


fifo_w 


fifo_w 


Data0_i 


Datal_i 


Data2_i 


Data3_i 


fifo_wdata_y0 


fifo_wdata_yl 


fifo_wdata_y2 


fifo_wdata_y3 


fifo_wdata_y4 


fifo_wdata_uv0 


fifo_w 


lata_uvl 


fifo_wdata_uv2 


fifo_w 


lata_uv3 


63: 


63: 


63: 


63: 


63: 


63: 


63: 


63: 


63: 


cycled cyclel cycle2 cycle3 
= | til =a | tied 
lata0_i YO[9:0 Y1[9:0]} CbO[9:0]| Y8[9:0]]} Y9[9:0]| Cb8[9:0]) Y16[9:0]} Y17[9:0]) Cb16[9:0] Y24[9:0]) Y25[9:0]| Cb24[9:0 
atal_i Y2[9:0 Y3[9:0]| Cb2[9:0]| Y10[9:0]) Y11[9:0]| Cb10[9:0] Y18[9:0] Y19[9:0]/Cb18[9:0] Y26[9:0]) Y27[9:0]| Cb26[9:0] 
ata2_i Y4[9:0 Y5[9:0]| Cb4[9:0]| Y12[9:0]) Y13[9:0]] Cb12[9:0] Y20[9:0]]} Y21[9:0]/Cb20[9:0]} Y28[9:0]| Y29[9:0]| Cb28[9:0] 
ata3_i Y6(9:0. Y7[9:0]} Cb6[9:0]) Y14[9:0]} Y15[9:0]] Cb14[9:0] Y22[9:0] Y23[9:0])Cb22[9:0] Y30[9:0]) Y31[9:0]| Cb30[9:0. 
LSB MSB 
ata_y0[63:0 yo(9:0]} Y1(9:0]| y2(9:0]| y3{9:0]| y4l9:0]| ys5{9:0]| Y6[3:0] 
ata_y1 [63:0 ye(9:4]| Y7[9:0]| ys[9:0]| y9[9:0]) y10[9:0]| yi1(9:0} v12(7:0] 
ata_y2(63:0] | y12[9:8]) ¥13(9:0] y14[9:0]] y15[9:0]) y16(9:0]] y17[9:0] vis(7:0]| vi9(1:0)| 
ata_y3[63:0] | Y19[9:2]| Y20[9:0]] y21[9:0]| y22[9:0]} v23[9:0] y24{9:0]] v25(5:0] 
ata_y4[63:0 Y25[9:6]| Y26[9:0]| Y27[9:0]] Y28[9:0]} Y29[9:0]] Y30[9:0]) Y31[9:0] 
Fig. 25-14 YCbCr420_10bit odd line storage map 
Even line will store Y and CbCr component. 
cycled cyclel cycle2 cycle3 
= > <t- at |< al 
Yo[9:0]] Y1[9:0]| CbO[9:0]} Y8[9:0]| Y9[9:0]) Cb8[9:0]| Y16[9:0]} Y17[9:0]}Cb16[9:0] Y24[9:0]) Y25[9:0]| Cb24[9:0 
Y2[9:0. Y3(9:0]| Cb2[9:0]} Y10[9:0]} Y11[9:0]} Cb10[9:0] Y18[9:0] Y19[9:0]}Cb18[9:0] Y26[9:0]| Y27[9:0]|Cb26[9:0 
Y4[9:0. Y5[9:0]} Cb4[9:0]| Y12[9:0]} Y13[9:0]} Cb12[9:0] Y20[9:0]] Y21[9:0]}Cb20[9:0]) Y28[9:0]} Y29[9:0]| Cb28[9:0 
Y6(9:0 Y7(9:0]| Cb6[9:0]} Y14[9:0]} Y15[9:0]} Cb14[9:0] Y22[9:0] Y23[9:0]/Cb22[9:0] Y30[9:0]| Y31[9:0]| Cb30[9:0 
LSB MS) 
YOL9:0 Y1[9:0]} Y2[9:0]] Y3[9:0]] Y4[9:0]| yY5[9:0]} Y6[3:0] 
Y6(9:4 Y7[9:0]| Y8[9:0]} Y9[9:0]| Y10[9:0]| Y11[9:0] Y12[7:0] 
Y12[9:8]| Y13[9:0]} y14[9:0]} Y15[9:0]| Y16[9:0]| y17[9:0]| Y18L7:0]| Y19[1:0] 
Y19[9:2]} Y20[9:0]} y21[9:0]} Y22[9:0]| Y23[9:0]| Y24[9:0]| Y25[5:0] 
Y25[9:6]| Y26[9:0]) Y27[9:0]]} Y28[9:0]| Y29[9:0] y30[9:0]| Y31[9:0] 
Cr0[9:0]} CbOL9:0]) Cr2[9:0]} Cb2L9:0]) Cr4[9:0]| Cb4 9:0] Cr6(3:0 
LSB MSB 
Cr6[9:4]} Cb6[9:0]} Cr8[9:0]| Cb8[9:0]}Cr10[9:0]|Cb10[9:0]|Cr12[7:0 
Cr12[9:8]]Cb12[9:0]|Cr14[9:0]| Cb14[9:0]| Cr16 9:0]cb16 9:0]/Cr18[7:0]}Cb18[1:0] 
Cb18[9:2]) Cr20[9:0] Cb20[9:0] Cr22[9:0]| Cb22[9:0]Cr24[9:0]| Cb24[5:0 
Cb24[9:6] Cr26L9:0]] Cb26[9:0]| Cr28[9:0]| Cb28[9:0]|Cr30[9:0]| Cb30L9:0. 


fifo_w 


lata_uv4 


63: 


Fig. 25-15 YCbCr420_10bit even line storage map 
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(7)YCbCr420_16bit_align 


Odd line just store Y component, and Cb component will be stored in the Cb line buffer, and 
Cb will be read in the next line(even line). Y10/CbCr10 can be padded 6bit dummy data in 


cycled i 


MSB or LSB, it is configurable. 


Data0_i 
Datal_i 
Data2_i 


Data3_i 


fifo_wdata_y0[63:0] 


fifo wdata_y1[63:0] 


Fig. 25-16 YCbCr420_16bit_align odd line storage map 


= 

Y0(9:0]| Y1[9:0]] Cbo[9:0 

y2[9:0]| Y3[9:0]| cb2[9:0 

y4[9:0]| Y5[9:0]] Cb4[9:0 

y6(9:0]| Y7[9:0]] Cb6[9:0 
LSB MSB 
yo(15:0]| Y1(15:0]] y2[15:0]) y3[15:0] 
y4[15:0]} Y5(15:01| y6[15:0]) Y7[15:01 


Even line will store Y and CbCr component. 


Data0_i 


Datal 


Data2_i 


Data3_i 


fifo_wdata_y0[63:0. 


fifo_wdata_y1[63:0. 


fifo_wdata_uv0[63:0 


fifo_wdata_uv1[63:0 


Fig. 25-17 YCbCr420_16bit_align even line storage map 


(8)YCbCr422_10bit 
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cycled 

~~ Lal 

YOL9:0 Y1[9:0]| CbOL9:0 

Y2[9:0 Y319:0]| Cb2[9:0. 

Y4[9:0 Y5[9:0]| Cb4[9:0 

Y6[9:0 Y719:0]| Cb6[9:0 
LSB MSB 
YO[15:0]} Y1[15:0J} Y2[15:0]| Y3[15:0 
y4[15:0]| Y5(15:0]} Y6[15:0]) Y7[15:0 
Cr0[15:0]|Cb0[15:0]} Cr2[15:0]/Cb2[15:0 
Cr4[15:0]}Cb4[15:0]) Cr6[15:0]|Cb6[15:0. 
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cycled cyclel cycle2 cycle3 
< >< >\« >\< > 
Data0_i YO[9:0 xxx | Cb0[9:0]] Y4[9:0 xxx | Cb4[9:0]} Y8[9:0] xxx | Cb8[9:0]] Y12[9:0 xxx | Cb12[9:0 
atal_i Y1[9:0 XXX Cr0[9:0]} Y5[9:0. XXX cr4[9:0] Y9[9:0] XXX Cr8[9:0]} Y13[9:0 xxx |Cr12[9:0 
ata2_i Y219:0 XXX Cb2[9:0]| Y6[9:0 XXX Cb6[9:0]} Y10[9:0. xxx |Cb10[9:0]} Y14[9:0 xxx |Cb14[9:0 
ata3_i Y3[9:0 XXX Cr2[9:0]} Y7[9:0. XXX Cr6[9:0] Y11[9:0 xxx |Crl0[9:0]} Y15[9:0 xxx | Cr14[9:0 
cycle4 cycled cycle6 cycle7 
~« >< >\« >< > 
ata0_i Y16[9:0 xxx |Cb16[9:0]) Y20[9:0 xxx |Cb20[9:0]| Y24[9:0 xxx | Cb24[9:0] Y28[9:0 xxx | Cb28[9:0 
atal_i Y17[9:0. xxx |Cr16[9:0] Y21[9:0 xxx |Cr20[9:0]} Y25[9:0 xxx |Cr24[9:0]) Y29L9:0 xxx |Cr28[9:0 


Data2_i Y18[9:0 xxx | Cb18[9:0]} Y22[9:0 xxx | Cb22[9:0] Y26[9:0 xxx | Cb26[9:0]} Y30[9:0 xxx | Cb30[9:0 


Data3_i Y19[9:0. xxx |Cr18[9:0]} Y23[9:0 XXX Cr22[9:0|] Y27[9:0 xxx |Cr26[9:0]) Y31[9:0 xxx | Cr30[9:0 


LSB MS. 
fifo_wdata_y0[63:0. YO[9:0 Y1[9:0]]} y2[9:0]| Y3[9:0 Y4[9:0]| Y5[9:0 Y6[3:0 
fifo_wdata_y1[63:0 y6[9:4]| Y7[9:0]) Y8[9:0]| Y9[9:0]) Y10[9:0]} y11[9:0] Y12[7:0 
fifo_wdata_y2[63:0. Y12[9:8]} Y13[9:0]} y14[9:0]) Y15[9:0]) Y16[9:0]) y17[9:0]| Y18[7:0]) Y19[1:0] 
fifo_wdata_y3[63:0. v19[9:2]} Y20[9:0]} y21[9:0]) Y22[9:0]) Y23[9:0]| y24[9:0]| Y25[5:0 
fifo_wdata_y4[63:0. y25[9:6]| Y26[9:0]} Y27[9:0]) Y28[9:0]) Y29[9:0]] Y30[9:0]| Y31[9:0 

LSB MSB 
fifo_wdata_uv0[63:0 Cb0[9:0]) Cr0L9:0]) Cb2[9:0]] Cr2[9:0]| Cb4[9:0]} Cr4[9:0] Cb63:0 
fifo_wdata_uv1[63:0. Cb6[9:4]) Cr6L9:0]} Cb8L9:0]] Cr8L9:0]|/Cb10[9:0]| Cr10[9:0]}Cb12[7:0. 
fifo_wdata_uv2[63:0 Cb12[9:8] Cr12[9:0] Cb14[9:0]] Cr14[9:0]] Cb16[9:0]Cr16[9:0]}Cb18[9:0] Cri8[1:0] 
fifo_wdata_uv3[63:0 Cr18[9:2]) Cb20[9:0] Cr20[9:0]) Cb22[9:0]| Cr2219:0] Cb24[9:0]] Cr2415:0. 
fifo_wdata_uv4[63:0. Cr24(9:6]Cb26[9:0] Cr26[9:0]] Cb28[9: 0] Cr28[9:0]|Cb30[9:0]|Cr30L9:0 


Fig. 25-18 YCbCr422_10bit storage map 
(9) YCbCr422_16bit_align 
Y10/CbCr10 can be padded 6bit dummy data in MSB or LSB, it is configurable. 
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cycled 
~ > 


Data0_i YO[9:0 XXX Cb0[9:0 


Datal_i Y1[9:0 XXX Cr0[9:0 


Data2_i y2[9:0] XXX Cb2[9:0 


Data3_i Y3[9:0. XXX Cr2[9:0 


LSB MSB 


fifo_wdata_y0[63:0] | vot18:01 Y1[15:0]} y2[15:0]) Y3[15:0] 


fifo_wdata_uv0[63:0] \co0(13:01 Cr0[15:0]] Cb2[15:0]|Cr2[15:0] 


Fig. 25-19 YCbCr422_16bit_align storage map 
25.3.14 HDMIRX_ASYNC_FIFO_CTRL 
This module controls the HDMIRX asynchronous FIFO logic. Y_FIFO memory is 1024x64 size, 
UV_FIFO memory is 2048x64 size, it is enough for one 4k pixel line(max resolution 4096 pixel). 
25.3.15 HDMIRX_DMA_CTRL 
This module controls the HDMIRX AXI DMA awaddr/wdata logic. If input data stream is 
enough for burst8, and the hdmirx_dma_ctrl will send one burst8 command, and follow the 
wdata. Y component is priori to UV component, and they are send by polling mechanism. 


25.4 Register Description 
25.4.1 Internal Address Mapping 


Slave address can be divided into different length for different usage, which is shown as 
follows. 


25.4.2 Registers Summary 


Reset Description 
Value P 
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Reset 
PMU_POWER_ REQUEST 0x0040 0x00000000 . ower Up and Down Request 
Register 
PMU POWER STATUS 0x0044 WwW x00001001 ey Power and isolation Status 
Register 
WwW 


PMU POWER _ CONFIG 0x0048 x00000000 |PMU Configuration Register 
CORE CONFIG 0x0050 x00000000 |Core Configuration Register 


CMU_CONFIGO 0x0060 x00010001 |CMU Configuration RegisterO 
CMU_CONFIG3 Ox006C x00000001 |CMU Configuration Register3 
CMU_CONFIG5 0x0074 x00000001 |CMU Configuration Register5 


CMU_STATUS 0x007C x00000000 |CMU Status Register 
MU AUDCLK FREQ 0x0080 W_ |0x00000000 |Audio Clock Frequency Register 
TMD P Clock F 
MU_TMDSQPCLK FREQ |0x0084 jw foxoo00000 oy oer tedeenay 
Register 
7 x00000000 


c 

Cc 

CMU_CR_ PARA CLK FRE OxO00AC 0x00000000 CR_PARA Clock Frequency 
Q Register 


CMU_MAIN CONFIG Ox00BC 0x00000001 |CMU Main Configuration Register 


| 
PHY CONFIG oxooco |w  [0x00000103 |PHY Configuration Register 
PHY STATUS oxoocs |w  [0x00000000 |PHY_Status Register 


PHY Confi TAG Interf 
PHY JTAG CONFIG oxoocc |w_ |oxoo000000 Song ra non: ale Warehacs 
- Configuration Register 
W 


PHY JTAG TAP TCLK 0x00D0 
PHY JTAG TAP_IN 0x00D4 GxOOGOOODO | oe atOn TENG Interiaces 
Tap IN to PHY 


PHY JTAG TAP OUT __|0x00D8 Gxbononoda |= oN oion Aenea: 
Tap Out from PHY 

PHYCREG_CONFIGO 0x00E0 0x00000000 _ pee ead abana Sains! 
R 

0x00000000 an CREG Configuration Register 
R 

PHYCREG CONFIG2 Ox00E8 0x00000000 he oe ana aeee peer 
R 

PHYCREG CONFIG3 Ox00EC 0x00000000 i rg eee een een 


PHYCREG CONTROL OxO0FO 0x00000000 |PHY CREG Control Register 


0x00000000 PHY configuration JTAG interface - 
Clock Control 


x00000000 |PHY CREG Status Register 


0) 
privcres conics —_|oxoors w_ |ox00000100 has CREG Configuration Register 


x 

0x00000000 |Main Unit Status 

0x00050000 |I2C Slave Configuration Register 0 
0x00000000 |I2C Slave Configuration Register 1 
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DESCRAND SYNC CONTR 


DESCRAND_ STATUS 
DESCRAND_ SYNC SEQ C 


: |S 
Zz i 
aul 
| 

x 


DESCRAND_ SYNC SEQ C 


m 
> 
oo) 


DESCRAND_ SYNC SEQ S 


DEFRAMER_CONFIGO 


DEFRAMER_CONFIG1 


DEFRAMER_VSYNC CNT 


0x0218 


DEFRAMER_ STATUS 0x027C W 


HDCP14 CONFIG 


HDCP14 WOO CONFIG 


HDCP14 KEY _H 


HDCP14 KEY L 


HDCP14 KEY STATUS Ox02AC W 


HDCP14 BKSV_H 


HDCP14 BKSV_L 


HDCP14 STATUS 


HDCP14 BSTATUS 


HDCP14 DDC STATUSO 
HDCP14 DDC STATUS1 
HDCP14 DDC STATUS2 
HDCP14 DDC STATUS3 
HDCP14 DDC STATUS4 


HDCP14 RPT KSV_H 


HDCP14 RPT KSV_L 


TATUS 
CLEAR 


0x02B8 |W 


0x02D8 0x00000000 ee 1.4 Repeater KSV Low 
Configuration Register 
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Reset 5 hs 
HDCP14 RPT CONTROL |0x02DC jw foxoo000000 Oe rar aceon 
Register 
HDCP14 RPT KSVFIFO |0x02E0 jw foxoo000000 HDCP Det epee Re inder 
Register 
HDCP14 RPT STATUS |0x02E4 jw _foxoo000000 ee Repeater stats 


HDCP2_CONFIG 0x02FO |W |0x00001000 [HDCP 2 Configuration Register 
HDCP2_STATUS 0x02F4 7 0x00000000 |HDCP 2 Status Register 


HDCP2_ ESM GLOBAL GPI HDCP2 ESM - Global GPIO 

i aa uals _[oxoa000000 interface - Inputs to ESM 

HDCP2 ESM GLOBAL GPI HDCP2 ESM - Global GPIO 

O_OUT eas ro interface - Outputs from ESM 

HDCP2 ESM PO GPIO_IN |0x0300 0x00000000 lide ad aii la patos 
interface - Inputs to ESM 

oo ESM PO GPIO O HDCP2 ESM - Port 0 GPIO 

4 

Pree Sat FS SHO-9 Toy aa = interface - Outputs from ESM 

SAC Co SYNCGEN_ CONFI 0x03D0 0x00000001 Video Synchronism Generation 
Configuration Register 6 

«nS SCGEN SYNCGEN_ CONFI 0x03D4 0x000000FC Video Synchronism Generation 
Configuration Register 7 

ae SYNCGEN_ CONTR 0x03E0 0x00000000 Video Synchronism Generation 
Control Register 

wi SYNCGEN_STATU 0x03FO 0x00000000 Video Synchronism Generation 
Status Register 1 

« SYNCGEN_STATU Ox03F4 0x00000000 Video Synchronism Generation 
Status Register 2 

«0 SYNCGEN_STATU 0x03F8 0x00000000 Video Synchronism Generation 
Status Register 3 

MIDEO _SYNCGEN STATU SYNCGEN_STATU Ox03FC 0x00000000 Video Synchronism Generation 
Status Register 4 

«an SCGEN SAT SYNCGEN_ STATU 0x0400 0x00000000 Video Synchronism Generation 
Status Register 5 

«an SCSEN ST SYNCGEN_STATU 0x0404 0x00000000 Video Synchronism Generation 
Status Register 6 

«an SCSEN ST SYNCGEN_STATU 0x0408 0x00000000 Video Synchronism Generation 
Status Register 7 

«0 SYNCGEN_STATU 0x040C 0x00000000 Video Synchronism Generation 
Status Register 8 

«0 SYNCGEN_STATU 0x0410 0x00000000 Video Synchronism Generation 
Status Register 9 

lor Depth 

VIDEO CD CONFIG 0x0420 moons | 

Configuration Register 
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Reset er 
VIDEO PP CONFIG 0x0424 lw  loxo0050000 idee Er Gee S0r Parl Phase 
Configuration Register 
VIDEO CONFIG1 0x0428 w_ loxo0000000 video Processor Configuration 
Register 1 
VIDEO CONFIG2 0x042c lw loxoo000000 MIgES Processor Configuration 
Register 2 
Vi P M High Val 
VIDEO MUTE VALUE H_ |0x0430 w__|ox00000000 
Register 
Vi P M Low Val 
VIDEO MUTE VALUE L |0x0434 jw foxoo000000 —— ube ow: Warve 


VIDEO CONTROL 0x0438 lw |0x00000000 Video Processor Control Register 
VIDEO STATUS 0x043C lw |0x00000000 Video Processor Status Register 


VIDEO FVA VRR ConFIG|oxo44s |w_ loxooo00000 |V'4e° Processor FVA/VRR 
Configuration Register 
VIDEO STREAMER CONFI 0x045C w. loxo0000000 Video Streamer Configuration 
G2 Register 2 
AUDIO FIFO CONFIG |oxoa60. Jw loxooo00000 MUA? Processor FIFO 
Configuration Register 
AUDIO FIFO CONTROL |0x0464 jw foxoo000000 Ud ioE paces Ort kG COnkno! 
Register 
io P FIFO Threshol 
AUDIO FIFO THR pass loxoaes lw loxooo00090 |AUA!9 Processor FIFO Threshold 
— Pass Configuration 
FIFO Threshol 
AUDIO FIFO THR oxodec «|W: lexoozeot6o | tT Pocesee! FIFO Tiresnold 
ee on see High and Low 
Audio Processor FIFO Mute 
AUDIO FIFO MUTE THR |0x0470 jw foxooosor7s ea icaeie ion 
FIF 
AUDIO FIFO STATUS1 |oxo474 |w_ loxoooorrrr |AUd'° Processor FIFO Status 
aad Register 1 
AUDIO FIFO STATUS2 |ox0478 |w_ loxooo00000 |AUa'9 Processor FIFO Status 
Register 2 
AUDIO PROC CONFIGO |oxo4so |w_ loxooo00000 |AUT!9 Processor Configuration 
Register 0 
AUDIO PROC CONFIG1 |oxo4sa |w_ loxooo00000 |AUT!9 Processor Configuration 
Register 1 
AUDIO PROC CONFIG2 loxoass |w_ loxo1F103F3 |AUT!o Processor Configuration 
Register 2 
- ase 
AUDIO PROC CONFIG3 |0x048C w__|ox00000000 0 Conrigeralian 


AUDIO PROC STATUS1 |0x0490 [w_|0x00000100 |Audio Processor Status Register 1 
AUDIO PROC STATUS2 |0x0494 |w__|0x00000000 |Audio Processor Status Register 2 


AUDIO PROC CHSTAT S Audio Processor Channel Status 
PO i eee jw foxoo000000 Sub Packet O Left Register 1 
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Sub Packet 1 Right 1 
Audio Processor Channel Status 
Sub Packet 1 Right 2 
Audio Processor Channel Status 
Sub Packet 1 Right 3 
Audio Processor Channel Status 
Sub Packet 1 Right 4 
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Sub Packet 3 Left Register 4 
Audio Processor Channel Status 
Sub Packet 3 Left Register 5 
Audio Processor Channel Status 
Sub Packet 3 Left Register 6 
Audio Processor Channel Status 
Sub Packet 3 Right 1 
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Reset 
Value 


| tame | ote 
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DC REGB 
3 . GBANK CONFIG Ox05CC 


DC REGBA 
SuDG GBANK_ CONFIG 0x05D0 


a 
SCDC REGBANK NFI 
5 G CONFIG 0x05D4 
SCDC_ REGBANK NFI 
6 CONFIG 0x05D8 
SCDC_ REGBANK NFI 
7 CONFIG 0Ox05DC 
SCDC REGBANK NF 

CONFIG Ox05E0 
8 
VPG CONFIGO 0x0700 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2957 


RK3588 TRM-Part2 


Reset oe 
sie) Ssesl | Bessition 
h E D i 
W 0x0F000000 C atacter| rror election 
Configuration Register 
h E D i 
W 0x00000000 Cc aacrer rror Detection Status 
Register 
h E D i 
W 0x00000001 Cc apache! rror election . 
Dynamic Counter Configuration 
Character Error Detection 
W  |0x00000000 
w__|ox00000000 | Dynamic Counter Control Register 
Character Error Detection 
W |0x00000000 |Dynamic Counter Status Register 


Character Error Detection 
CED DYN _STATUS2 0x0774 W |0x00000000 |Dynamic Counter Status Register 


PKTEX_ BCH ERRCORR_C 
ONFIG 

NEFIG 

CONFIG 


PKTEX BCHERR ACC STA 
TUS 


PKTDEC ACR _N CONFIG 


LEAR 
PKTDEC ACR _CTS MAX 
STATUS 
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Reset — 

Packet Decoder ACR CTS 
sae Minimum Value Tracking Register 
moon 

Value Tracking Register 
peooooodoe | 

Value Tracking Register 
mom 

Control Register 
ox00000000 |Packet Decoder GCP/CMP AVMUTE 

Override Control 
0x00000000 Packet BeEOger AVMUTE Disable 

Control Register 
pxonnnenue | ee 

Register 
0x00000000 Packet Pecoaeh GCP/CMP AVMUTE 

Status Register 
0x00000000 Packet Decoder ECuere 

Metadata Status Register 


PKTDEC ACR CTS MIN S 0x1014 
TATUS 
ATUS 0x1018 
PKTDE 

C_ SP VALID CONF 0x1020 
IG 
PKTDEC GCP AVMUTE C 
ONFIG 0x1024 
PKTDEC EMD CONTROL |0x102C 
PKTDEC GCP AVMUTE S 
“ATUS tti(i‘i~*S 0x1030 


xX 
PKTDEC ACR N MAX ST | 
PKTDEC ACR N MIN STA]. 

US 

xX 
PKTDEC AVMUTE DIS C 
ONTROL oxigee 
PKTDEC EMD STATUS _|0x1034 


Packet Decoder Audio Clock 
0x00000000 |Regeneration Packet Header Bytes 
T=2 

Packet Decoder Audio Clock 
0x00000000 |Regeneration Packet Body Bytes 
3-0 

Packet Decoder Audio Clock 
0x00000000 |Regeneration Packet Body Bytes 
7-4 

Packet Decoder Audio Clock 
0x00000000 |Regeneration Packet Body Bytes 
11-8 

Packet Decoder Audio Clock 
0x00000000 |Regeneration Packet Body Bytes 
15-12 

Packet Decoder Audio Clock 
0x00000000 |Regeneration Packet Body Bytes 
19-16 

Packet Decoder Audio Clock 
0x00000000 |Regeneration Packet Body Bytes 
23-20 


PKTDEC ACR 
PKTDEC ACR 
PKTDEC ACR 
PKTDEC ACR 
PKTDEC ACR _PB15_ 12 
PKTDEC ACR PB19 16 
PKTDEC ACR PB23 20 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2959 


PKTDEC SNAPSHOT BYP oxii0ao w__ loxo0000000 Packet RIEGOREr Snapshot Bypass 
CONTROL Control Register 


RK3588 TRM-Part2 


Description 
Packet Decoder Audio Clock 
PB27 24 0x00000000 |Regeneration Packet Body Bytes 
27-24 
Packet Decoder Generic Content/ 
0x00000000 /Content Mute Packet Header 
Bytes 1-2 
Packet Decoder Generic Content/ 
0x00000000 |Content Mute Packet Body Bytes 
3-0 
Packet Decoder Generic Content/ 
0x00000000 |Content Mute Packet Body Bytes 
7-4 
Packet Decoder Generic Content/ 
0x00000000 |Content Mute Packet Body Bytes 
11-8 
Packet Decoder Generic Content/ 
PB15 12 0x00000000 |Content Mute Packet Body Bytes 
15-12 
Packet Decoder Generic Content/ 
PB19 16 0x00000000 |Content Mute Packet Body Bytes 
19-16 
Packet Decoder Generic Content/ 
PB23 20 0x00000000 |Content Mute Packet Body Bytes 
23-20 
Packet Decoder Generic Content/ 
PB27 24 0x00000000 |Content Mute Packet Body Bytes 
27-24 
Packet Decoder Audio Content 
0x00000000 /|Protection Packet Header Bytes 1- 
2 


12 


Packet Decoder Audio Content 
PKTDEC ACP PB19 16 0x1154 W_ |0x00000000 |Protection Packet Body Bytes 19- 


16 
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Reset Stee 
Packet Decoder Audio Content 
PKTDEC ACP PB23 20 0x1158 W_ |0x00000000 |Protection Packet Body Bytes 23- 
20 
Packet Decoder Audio Content 
PKTDEC ACP PB27 24 0x115C W_ |0x00000000 |Protection Packet Body Bytes 27- 
24 
PKTDEC ISRC1 PH2.1 |ox1160 |w_ loxooo00000 [Packet Decoder ISRC1 Packet 
Header Bytes 1-2 
Packet D ISRC1 Pack 
PKTDEC ISRC1 PB3.0 |oxi164 |w  loxooo00000 |Packet Decoder ISRC1 Packet 
ae eee Body Bytes 3-0 
Packet D ISRC1 Pack 
PKTDEC ISRC1 PB7 4 |oxiies |w  loxooo00000 |Packet Decoder ISRC1 Packet 
enna Body Bytes 7-4 
Packet D ISRC1 Pack 
PKTDEC ISRC1 PBi1 8 |oxi16ec |w  |oxooo00000 |Packet Decoder ISRC1 Packet 
ee Body Bytes 11-8 
Packet D ISRC1 Pack 
PKTDEC ISRC1 PB15 12 |ox1170 |w  |loxoo000000 |Packet Decoder ISRC1 Packet 
2. Body Bytes 15-12 
PKTDEC ISRC1 PB19 16 |0x1174. |w_ loxooo00000 [Packet Decoder ISRC1 Packet 
Body Bytes 19-16 
PKTDEC _ISRC1_PB23 20 |ox1178 |w  |oxooo00000 [Packet Decoder ISRC1 Packet 
Body Bytes 23-20 
PKTDEC _ISRC1_PB27 24 |ox117c |w_ |oxooo00000 [Packet Decoder ISRC1 Packet 
Body Bytes 27-24 
PKTDEC ISRC2 PH2.1 |ox1180 |w_ loxoooo0000 [Packet Decoder ISRC2 Packet 
Header Bytes 1-2 
Packet D ISRC2 Pack 
PKTDEC ISRC2 PB3.0 |oxiis4 |w  loxooo00000 |Packet Decoder ISRC2 Packet 
se CU Body Bytes 3-0 
D ISRC2 Pack 
PKTDEC ISRC2 PB7 4 |oxiiss |w  |loxooo00000 |Packet Decoder ISRC2 Packet 
aed Body Bytes 7-4 
Packet D ISRC2 Pack 
PKTDEC ISRC2 PBi1 8 |oxiisc |w  |loxoo000000 |Packet Decoder ISRC2 Packet 
ee ee Body Bytes 11-8 
Packet D ISRC2 Pack 
PKTDEC ISRC2 PB15 12 |oxi190 |w  |loxoo000000 |Packet Decoder ISRC2 Packet 
a Body Bytes 15-12 
PKTDEC _ISRC2 PB19 16 |ox1194 |w  |oxooo00000 [Packet Decoder ISRC2 Packet 
Body Bytes 19-16 
PKTDEC _ISRC2 PB23 20 |ox1198 |w  |oxooo00000 [Packet Decoder ISRC2 Packet 
Body Bytes 23-20 
PKTDEC _ISRC2_PB27_ 24 lox119c |w_ loxooo00000 [Packet Decoder ISRC2 Packet 
Body Bytes 27-24 
PKTDEC GMD PH2 1 oxtian. ‘lw lexoooooao | 
Packet Header Bytes 1-2 
Packet Decoder Gamut Metadata 
PKTDEC GMD PB3_0 Ox11A4 w__|ox00000000 es es 
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PRIDEC. VSIF PBI & 


PRIDEC VSIF PB15_ 12 


Reset 


Walid Description 


Packet Decoder Vendor-Specific 
0x11E4 

InfoFrame Packet Body Bytes 3-0 
Ox11E8 Packet Decoder Vendor-Specific 

InfoFrame Packet Body Bytes 7-4 

Packet Decoder Vendor-Specific 
Ox11EC W_ |0x00000000 |InfoFrame Packet Body Bytes 11- 

8 

Packet Decoder Vendor-Specific 


0x11iFO W_ |0x00000000 |InfoFrame Packet Body Bytes 15- 
12 
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Packet Decoder Vendor-Specific 
VSIF PBi9 16 |0x11F4 InfoFrame Packet Body Bytes 19- 

16 

Packet Decoder Vendor-Specific 
VSIF PB23 20 |0x11F8 0x00000000 |InfoFrame Packet Body Bytes 23- 

20 

Packet Decoder Vendor-Specific 
VSIF PB27 24 |0x11FC 0x00000000 |InfoFrame Packet Body Bytes 27- 

24 

Packet Decoder Auxiliary Video 
AVIIF 0x1i200 Information InfoFrame Packet 

Header Bytes 1-2 

Packet Decoder Auxiliary Video 
AVIIF 0x1204 Information InfoFrame Packet 

Body Bytes 3-0 

Packet Decoder Auxiliary Video 
AVIIF 0x1i208 Information InfoFrame Packet 

Body Bytes 7-4 

Packet Decoder Auxiliary Video 
AVIIF 0x1i20C Information InfoFrame Packet 

Body Bytes 11-8 

Packet Decoder Auxiliary Video 
AVIIF PB15 12 |0x1210 0x00000000 |Information InfoFrame Packet 

Body Bytes 15-12 

Packet Decoder Auxiliary Video 
AVIIF PB19 16 |0x1214 0x00000000 |Information InfoFrame Packet 

Body Bytes 19-16 

Packet Decoder Auxiliary Video 
AVIIF PB23 20 |0x1218 Information InfoFrame Packet 

Body Bytes 23-20 

Packet Decoder Auxiliary Video 
AVIIF PB27 24 |0x121C Information InfoFrame Packet 

Body Bytes 27-24 

Packet Decoder Source Product 
SRCPDIF PH2_ 1 |0x1220 Descriptor InfoFrame Packet 

Header Bytes 1-2 

Packet Decoder Source Product 
SRCPDIF PB3_0 |0x1224 0x00000000 |Descriptor InfoFrame Packet Body 


Bytes 3-0 


Packet Decoder Source Product 
SRCPDIF PB7 4 |0x1228 0x00000000 |Descriptor InfoFrame Packet Body 


Bytes 7-4 
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Reset Se 

Description 

Packet Decoder Source Product 
0x00000000 |Descriptor InfoFrame Packet Body 

Bytes 11-8 

Packet Decoder Source Product 
0x00000000 |Descriptor InfoFrame Packet Body 

Bytes 15-12 

Packet Decoder Source Product 
0x00000000 |Descriptor InfoFrame Packet Body 

Bytes 19-16 

Packet Decoder Source Product 
0x00000000 |Descriptor InfoFrame Packet Body 

Bytes 23-20 

Packet Decoder Source Product 
0x00000000 |Descriptor InfoFrame Packet Body 

Bytes 27-24 

Packet Decoder Audio InfoFrame 
expe anenee Packet Header Bytes 1-2 

Packet Decoder Audio InfoFrame 
exooopone Packet Body Bytes 3-0 

Packet Decoder Audio InfoFrame 
0x00000000 
Packet Body Bytes 7-4 

Packet Decoder Audio InfoFrame 
0x00000000 
jxoo0o0000 [Peck Body Bytes 11-8 

Packet Decoder Audio InfoFrame 
0x00000000 
xoo000000 [Peck Body Bytes 15-12 

Packet Decoder Audio InfoFrame 
exnedepeee Packet Body Bytes 19-16 

Packet Decoder Audio InfoFrame 
pxeppednee Packet Body Bytes 23-20 

Packet Decoder Audio InfoFrame 
pxdeeodaee Packet Body Bytes 27-24 

Packet Decoder NTSC VBI 

1 x 0x00000000 |InfoFrame Packet Header Bytes 1- 
PKTDEC_NTSCVBIIF_ PB3 Packet Decoder NTSC VBI 
1284 

aaceeeeee® linfoFrame Packet Body Bytes 3-0 
PKTDEC NTSCVBIIF PB7 Packet Decoder NTSC VBI 
LOX 1288 0x00000000 
oxooo00000 |r ne Packet Body Bytes 7-4 


Packet Decoder NTSC VBI 
PKTDEC NTSCVBIIF PBi1 
8 pac 0x00000000 |InfoFrame Packet Body Bytes 11- 
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PKTDEC SRCPDIF PB11 0x122C 


PKTDEC SRCPDIF PB15 
iz 


PKTIDEC_SRCPDIF_PB19 pam 
0 

16 
0 


x 
x 
PRIDEC SRCPDIF PB23 % 
x 


20 


1230 
1234 
1238 
PKIDEC _SRCPDIF PE27 123C 
1280 
128C 


24 


PKTDEC AUDIF PB15_ 12 |0x1250 


PKTDEC AUDIF PB19 16 |0x1254 


PKTDEC AUDIF PB23 20 |0x1258 


PKTDEC AUDIF PB27 24 |0x125C 


PKTDEC NTSCVBIIF PH2 0 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


PS ELEP ETE LELELELE EEL ET ETE EEE 
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0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


0x00000000 


Description 


Packet Decoder NTSC VBI 
InfoFrame Packet Body Bytes 15- 


Packet Decoder NTSC VBI 
InfoFrame Packet Body Bytes 19- 


Packet Decoder NTSC VBI 
InfoFrame Packet Body Bytes 23- 


Packet Decoder NTSC VBI 
InfoFrame Packet Body Bytes 27- 


Packet Decoder Dynamic Range 
and Mastering InfoFrame Packet 
Header Bytes 1-2 

Packet Decoder Dynamic Range 
and Mastering InfoFrame Packet 
Body Bytes 3-0 

Packet Decoder Dynamic Range 
and Mastering InfoFrame Packet 
Body Bytes 7-4 

Packet Decoder Dynamic Range 
and Mastering InfoFrame Packet 
Body Bytes 11-8 

Packet Decoder Dynamic Range 
and Mastering InfoFrame Packet 
Body Bytes 15-12 

Packet Decoder Dynamic Range 
and Mastering InfoFrame Packet 
Body Bytes 19-16 

Packet Decoder Dynamic Range 
and Mastering InfoFrame Packet 
Body Bytes 23-20 

Packet Decoder Dynamic Range 
and Mastering InfoFrame Packet 
Body Bytes 27-24 

Packet Decoder Extended 
Metadata Packet Header Bytes 1- 
2 
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Reset oe hs 
Packet Decoder Extended 
PKTDEC EMD PBil1 8 0x12CC W  |0x00000000 
pencemyeia pune Peme Metadata Packet Body Bytes 11-8 
Packet Decoder Extended 
PKTDEC EMD PBi5 12 |0x12D0 0x00000000 |Metadata Packet Body Bytes 15- 
12 
Packet Decoder Extended 
PKTDEC EMD PBi9 16 |0x12D4 0x00000000 |Metadata Packet Body Bytes 19- 
16 
Packet Decoder Extended 
PKTDEC EMD PB23 20 |0x12D8 0x00000000 |Metadata Packet Body Bytes 23- 
20 
Packet Decoder Extended 
PKTDEC EMD PB27 24 |0x12DC 0x00000000 |Metadata Packet Body Bytes 27- 
24 
ic Pack 
PKTDEC_GENPKTO PH2 1\0x1480 |w  loxooo00000 |Packet Decoder Generic Packet 0 
Packet Header Bytes 1-2 
ic Pack 
PKTDEC_GENPKTO PB3 0lox1484 |w_ loxooo00000 |Packet Decoder Generic Packet 0 
Packet Body Bytes 3-0 
PKTDEC GENPKTO PB7 4\ox1488 |w  loxooooa000 |Packet Decoder Generic Packet 0 
Packet Body Bytes 7-4 
PKTDEC GENPKTO PBil Packet Decoder Generic Packet 0 
14 0x00000000 
FAIDEG-SENPITOPBAL-Ioxs4gc |w |oxo0000000 Packet Body Bytes 11-8 
PKTDEC GENPKTO PB1i5 Packet Decoder Generic Packet 0 
14 
ee ico. | | sac tae Packet Body Bytes 15-12 
PKTDEC GENPKTO PB19 Packet Decoder Generic Packet 0 
1494 
SR eaeat inion Packet Body Bytes 19-16 
eae GENPKTO PB23 Packet Decoder Generic Packet 0 
| ane hid w|oxo0000000 Packet Body Bytes 23-20 
TBE GENPKTO PB27 Packet Decoder Generic Packet 0 
| aie wis oO cee Packet Body Bytes 27-24 
PKTDEC_GENPKT1 PH2 1/0x14A0 exooonn00e | os Cone Packers 
Packet Header Bytes 1-2 
Packet 1 
PKTDEC _GENPKT1 PB3 0lox14a4_ |w_ loxooo00000 |Packet Decoder Generic Packet 
Packet Body Bytes 3-0 
PKTDEC GENPKT1 PB7 4\ox14as |w  loxoooo0000 |P2cket Decoder Generic Packet 1 
Packet Body Bytes 7-4 
PKTDEC GENPKT1 PBil Packet Decoder Generic Packet 1 
14A 
eee EEE oases | pee Packet Body Bytes 11-8 


PKTDEC GENPKT1 PB15 Packet Decoder Generic Packet 1 
0x14BO 0x00000000 

PE OEC SENET PES-loxsae0 [ws |oxoo000000 Packet Body Bytes 15-12 

PKTDEC GENPKT1 PB19 Packet Decoder Generic Packet 1 
0x14B4 0x00000000 

Fe SENPTE-P2IS-lox1e54 fw foxo0000000 Packet Body Bytes 19-16 
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Reset 
Value 


PKTDEC GENPKT1 PB23 Packet Decoder Generic Packet 1 
— «I OXL4BSB W  |0x00000000 
GRTDEC-SENPKTL-PE23-loxs45@ |w |ox00000000 Packet Body Bytes 23-20 
PKTDEC GENPKT1 PB27 Packet Decoder Generic Packet 1 
a 14BC W  |0x00000000 
GRTDEC-SENPKTL-PE27-loxs45c |w_ |ox00000000 Packet Body Bytes 27-24 


PKTFIFO_CONFIG 0x1500 |w  [0x00000000 |Packet FIFO Configure Register 


FIF Fil l 
PKTFIFO STORE FILT CO 0x1504 w_ lox00000000 Backer O Store Filter Contro 
NFIG Register 
PKTFIFO THR CONFIGO |oxis08 |w  |oxoo000032 |Packet FIFO Threshold Configure 
Register 0 
PKTFIFO THR CONFIG1 |0x150C jw foxooo0000s cai Bisons eae 


PKTFIFO_CONTROL 0x1510 |w  [0x00000000 |Packet FIFO Control Register 


PKTFIFO FILL STATUS 0x1i514 W_ |0x00000000 has er hw everson 
Register 

PKTFIFO LTERM FILL ST 0x1518 w. loxo0000000 Packet FIFO Long-term Fill Level 

ATUS Status Register 

PKTFIFO SKIP PKT CONT Ox151C w. lox00000000 Packet FIFO Skip Packet Control 

ROL Register 


PKTFIFODATA 
MON STATUS3 
MON STATUS4 
MON STATUSS 
MON STATUS6 


CEC Transmit Control Register 
CEC _TX CONTROL 0x2000 W_ |0x00000000 |This register handles the main 
control of the CEC initiator 
ICEC STATUS 


CEC_CONFIG 0x2008 |w  [0x00000110 |CEC Configuration Register 
CEC_ADDR 0x200c _|w_ [0x00000000 |CEC Logical Address Register 


CEC TX COUNT 0x2020 jw foxoo000000 Ee Tens tren Auer Counter 
Register 
CEC TX DATA3: 6 oxo02a iw lexoooaoage |“E> BY OS Franemiter Pate 
Buffer Register 
0x2028 w_ loxo0000000 CEC Byte ey Transmitter Data 
Buffer Register 
Byte 8-11 T itter D 
CEC TX DATA11 8 exoone. ‘lw léxoooonceg (CEC PVE t+ Transmitter Pata 
a a Buffer Register 
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Reset Stee 
CEC TX DATA15 12 0x2030 exooseouoo | er Dale 
Buffer Register 


CEC_RX_DATA3_0 0x2044 pxoogsodge | Reever Date 

Buffer Register 

a5 ® D 

CEC_RX_DATA7 4 0x2048 sxoonseeug | 

Buffer Register 

-11R D 

CEC RX DATA11 8 0x204C poo0needo | 

Buffer Register 

EC Byte 12-15R D 

CEC RX DATAIS 12 _|ox2050_-— |w_|oxooo00000 |CFC BYte 12-19 Receiver Data 

Buffer Register 


CEC_LOCK CONTROL —_{0x2054 _|w__[0x00000000 |CEC Lock Control Register 


CEC RX Bit Qualifier Timings 
CEC RXQUAL BITTIME C Note: A change on these may 
2 W 3 
ONFIG pxeted exnngeeee cause out of specification CEC line 
timings 
CEC RX Bit Qualifier Timings 
EC _RX_BITTIME NFI 
: . 22 0x2064 W_ |0x00333333 |Note: A change on these may 
& cause out of specification CEC line 
CEC TX Bit Qualifier Timings Note: 
EC_TX_BITTIME NFI 
= & fO 0x2068 W_ |0x63444444 |A change on these may cause out 
of specification CEC line 


JOMA_CONFIGL 
IOMA_CONFIG6 
IDMA_CONFIGZ 
[OMA_CONFIGS 
IOMA_CONFIG 
[OMA _STATUS3 
[OMA _STATUS4 
[OMA_STATUSS 
[OMA _STATUS6 


CEC _RX COUNT STATUS |0x2040 |w  loxoo000000 |CFS Receiver Buffer Counter and 
Lock Status Register 
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DMA _STATUS9 
DMA_STATUS10 
DMA _STATUS11 
DMA_STATUS12 
DMA_STATUS13 
DMA_STATUS14 
MAINUNIT_INTVEC_ INDE 


x4450 
x4454 
0x4458 
0x445C 
0x4460 


0 
0 


0x4464 


0x5000 


Main Unit I V Tabl 
yO0000000 | er ERE Vectar Tevle 
Register 
jw foxoo000000 nen Unit 0 Interrupt Status 
Register 
0x5014 jw foxcaoooors nein Unit 0 Interrupt Mask 
Register 
0x5018 jw _foxoo000000 ven Unit 0 Interrupt Clear 
Register 


MAINUNIT O INT STATU 0x5010 


MAINUNIT O INT MASK 


MAINUNIT_O INT CLEAR 


MAINUNIT_O INT FORCE 


MAINUNIT_ 1 INT STATU 


0x5020 


i 11 
oxoooo0000 | Main Unit 1 Interrupt Status 
Register 
i 11 Mask 
gxpoooo00d | eee 
Register 


MAINUNIT_ 1 INT MASK 


0x5024 


MAINUNIT 1 INT CLEAR |0x5028 


MAINUNIT 1 INT FORCE |0x502C 


MAINUNIT 2 INT STATU 0x5030 


MAINUNIT 2 INT MASK 


0x00000000 Main Unit 2 Interrupt Mask 
Register 
MAINUNIT 2 INT CLEAR |0x5038 axcoonodon: |e se Interpol 
Register 
MAINUNIT_2_INT FORCE |0x503C jw _foxoo000000 ey oe aren preers 
Register 
AVPUNIT 0 I 
AVPUNIT 0 INT STATUS |0x5040 w__|ox00000000 UNET-O Tepe rants 
Register 
AVPUNIT 0 I Mask 
AVPUNIT 0 INT MASK_N |0x5044 jw foxo0000000 tae ae 
Register 
AVPUNIT 0 I l 
AVPUNIT 0 INT CLEAR |0x5048 jw foxoo000000 URES Ten Upe Cleat 
Register 
AVPUNIT 0 I F 
AVPUNIT 0 INT FORCE |0x504C jw foxoo000000 PEO THESE: FONE 
Register 
AVPUNIT_1 INT STATUS |0x5050 Ww foxoo000000 ee. p EER URE Statue 
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Reset tee 
AVPUNIT 1 I Mask 
AVPUNIT_1 INT MASK_N |0x5054 jw foxooo00000 i peehiqeeriee 
Register 
AVPUNIT 1 I | 
AVPUNIT_1 INT CLEAR |0x5058 jw foxoo000000 i Men pewre 
Register 
AVPUNIT 1 I F 
AVPUNIT_1_INT FORCE |0x505C jw foxoo000000 i ipo ewonce 
Register 
Packet Decoder, FIFO, and 
— ee w__|ox00000000 Extractor 0 Interrupt Status 
Packet Decoder, FIFO, and 
PKT_0 INT MASK N ox5084 |w_ loxoooo0000 |" *““*"  SOOSSt ie 
Extractor 0 Interrupt Mask 
Packet Decoder, FIFO, and 
PKT 0 INT CLEAR ox5088 |w_ |oxoooo0000 |" “~*~ OOS ok 
Extractor O Interrupt Clear 
Packet Decoder, FIFO, and 
PKT_0 INT FORCE ox508c |w_ |oxoo0o0000 |" *““*"  SOOSST on 
Extractor 0 Interrupt Force 
F 
PKT_1 INT STATUS 0x5090 |w  |oxooo00000 [Packet Decoder, FIFO, and 
Extractor 1 Interrupt Status 
PKT_1 INT MASK _N ox5094 |w_ |oxoo000000 |Packet Decoder, FIFO, and 
Extractor 1 Interrupt Mask 
PKT_1 INT CLEAR exe008 lw |6xdododan0 | one Decode”: FIFO, ana 
Extractor 1 Interrupt Clear 
PKT_1 INT FORCE ox509c |w_ |oxoo000000 |Packet Decoder, FIFO, and 
Extractor 1 Interrupt Force 
Packet D FIF 
PKT 2 INT STATUS oxs0a0 |w_ loxooooad00 |Packet Decoder, FIFO, and 
Extractor 2 Interrupt Status 
Packet D FIF 
PKT_2 INT MASK N ox50a4 |w  loxoooooa00 [Packet Decoder, FIFO, and 
Extractor 2 Interrupt Mask 
Packet D FIF 
PKT 2 INT CLEAR oxsoas |w  loxoooooa00 [Packet Decoder, FIFO, and 
Extractor 2 Interrupt Clear 
Packet D FIF 
PKT_2 INT FORCE oxsoac |w  loxooooao00 |Packet Pecoder, FIFO, and 
Extractor 2 Interrupt Force 
SCDC_INT_ STATUS ox50co |w  [0x00000000 |SCDC Interrupt Status Register 
SCDC_INT MASK _N ox50Cc4_ _|w_ [0x00000000 |SCDC Interrupt Mask Register 
SCDC_INT CLEAR ox50c8 |w  [0x00000000 |SCDC Interrupt Clear Register 
SCDC_INT FORCE ox50cc_ |w_ [0x00000000 |SCDC Interrupt Force Register 
HDCP_INT_ STATUS 0x50D0_ [w_ |0x00000000 [HDCP Interrupt Status Register 
HDCP_INT MASK_N 0x50D4 |w  [0x00000000 |HDCP Interrupt Mask Register 
HDCP_INT CLEAR ox50D8__|w_ [0x00000000 |HDCP Interrupt Clear Register 
HDCP_INT FORCE ox50DC |w_ [0x00000000 |HDCP Interrupt Force Register 
HDCP _1 INT STATUS —_|0x50EO |w__ |0x00000000 |HDCP Interrupt Status Register 1 
HDCP_1 INT MASK N  |0x50E4 |w__|0x00000000 |HDCP Interrupt Mask Register 1 


HDCP 1 INT CLEAR 0x50E8 |w  [0x00000000 |HDCP Interrupt Clear Register 1 
HDCP_1 INT FORCE Ox50EC [Ww  |0x00000000 [HDCP Interrupt Force Register 1 
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Reset . 


CEC_INT STATUS 0x5100 |w  [0x00000000 |CEC Interrupt Status Register 


CEC_INT MASK N 0x5104 |w  [0x00000000 |CEC Interrupt Mask Register 
CEC_INT CLEAR 0x5108 |w  [0x00000000 |CEC Interrupt Clear Register 
CEC_INT FORCE ox510c [w_ |0x00000000 |CEC Interrupt Force Register 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


25.4.3 Detail Registers Description 


CORE ID 
Address: Operational Base + offset (0x0000) 


| Bit |Attr Reset Value Description 


core_id 
This register is ASCII encoded per byte: 
31:24-8'h48=H ASCII Character 
31:0 0x00000000 /|23:16-8'h51=Q ASCII Character 
15:8-8'h52=R ASCII Character 
7:0-8'h58=X ASCII Character 
ASCII representation of this register content is HQRX 


VER NUMBER 
Address: Operational Base + offset (0x0004) 


| Bit |Attr| Reset Value | Reset Value Description 


Pp eseription 
ver_number 
This register represents the ASCII value of current IP version, for 
example: 
31:24-8'h31=1 ASCII Character 

0x00000000 |23:16-8'h30=0 ASCII Character 
15:8-8'h30=0 ASCII Character 
7:0-8'h61=a ASCII Character 
For the above example, ASCII representation of this register 
content is 1.00a 


VER TYPE 
Address: Operational Base + offset (0x0008) 


[Bit [attr| Reset Value 


ver_type 
This register represents the ASCII value of the current release 
type, for example: 
31:24-8'h65=e ASCII Character 
31:0 Ox00000000 |23:16-8'h61=a ASCII Character 
15:8-8'h30=0 ASCII Character 
7:0-8'h30=0 ASCII Character 
For the above example, ASCII representation of this register 
content is ea00 
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CONFIG REG 
Address: Operational Base + offset (OxO00C 


| Bit |Attr Reset Value Description 
31:29[RO_|oxo_ si freserved 


earctx 
zs fro foo frat that Enhanced Audio Return Channel(eARC)TX interface 
is present on IP core hardware 
27:25|[RO [Oxo reserved 


phy_external 

24 0x0 Indicates that PHY external interface is present on IP core 
hardware 

23:13[RO_|Oxo0O_ reserved 
frl 

12 0x0 Indicates that hdmi2.1 features, including Fixed Rate 
Link(FRL)are present on IP core hardware 


141:10/RO_|0x0 [reserved 


cec 
Ro oxo eee that CEC interface is present on IP core hardware 


pmu 
0x0 Indicates that Power Management Unit(PMU)is present on IP core 
hardware 


5 eo oxo ee IE 


hdcp2_interface 
Indicates that HDCP2 ESM is present on IP core hardware 


hdcp14_external_dkset 

eke Indicates that HDCP1.4 external device key set(DPK and Bksv) 
Ce eal oa interface is present on IP core hardware 

3:2, |RO [Oxo reserved 


snps_audio_pll 
Indicates that Audio PLL interface is present on IP core hardware 


x 
audio_sample_output 
0x0 Indicates that Audio Sample Output interface is present on IP 
core hardware 


CORE TIMESTAMP HHMM 
car ee ese a Base + offset ae 


|Attr| Reset | Reset Value | | si eseription sis 


core_timestamp_hhmm 
31:0 Ox00000000 |This register represents the ASCII value of the timestamp for the 
Hours/Minutes(HHMM format)at the generation of the IP. 


CORE TIMESTAMP MMDD 
Address: Operational Base + offset (0x0018) 


Bit |Attr| Reset Value 


core_timestamp_mmdd 
31:0 Ox00000000 |This register represents the ASCII value of the timestamp for the 
Month/Day(MMDD format)at the generation of the IP. 


CORE TIMESTAMP YYYY 
car nee Ree Uae Base + offset a $< <4 


|Attr| Reset | Reset Value | | siDeseription  — si 


core_timestamp_yyyy 
31:0 Ox00000000 |This register represents the ASCII value of the timestamp for the 
Year(YYYY format)at the generation of the IP 
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GLOBAL SWRESET REQUEST 
Address: Operational Base + offset (0x0020 


Bit |Attr| Reset Value 
31:22|RO_[0x000 


phyctrl_swresetreq 
PHY control register parallel interface software reset request. 
Reading this register always returns zero. 

21 WO |0x0 1'bO: No effect 
1'b1: This will generate the following synchronized reset that acts 
as an asynchronous reset in the RTL code: ophyctrl_refrst_n, 
ophyctrl_cr_pararst_n. 

20:18[RO_ [Oxo reserved 


apb_swresetreq 
APB interface software reset request. 
Reading this register always returns zero. 
1'bO: No effect 
cl hes 1'b1: Reset the APB interface logic 
This does not clear any register in any functional unit. This acts 
over the following internal reset signals: APB interface reset: 
oapb_ apbrst_n and oapb_refrst_n. 
cec_swresetreq 
CEC unit software reset request. 
1'bO: No effect 
16 WO |0x0 1'b1: Reset the CEC unit 
Reading this register always returns zero. 
This acts over the following internal reset signals: CEC reset: 
ocec_refrst_n 


}15:13/RO_|OxO [reserved 


datapath_swresetreq 
AVPUNIT datapath software reset request. 
1'bO: No effect 
1'b1: Reset the AVPUNIT logic 
Reading this register always returns zero. 
This does not reset the AVPUNIT registers neither reset the 

12 WO |0x0 HDCP1.4 DPK keys stored in the HDCP1.4 engine, nor reset the 
SCDC module or I2C Slave module. This acts over the following 
internal reset signals: AVPUNIT datapath resets: 
odatapath_refrst_n, odatapath_tmdsqprst_n, oaud_audrst_n, 
oaud_tmdsqprst_n, oaud_refrst_n, ohdcp_refrst_n, 
ohdcp_tmdsqprst_n, opktfifo_ tmdsqprst_n, opktfifo_apbrst_n, 
and opktfifo_refrst_n 
pktfifo_swresetreq 
Packet FIFO functional unit software reset request. 
1'bO: No effect 

11 wo |ox0 1'b1: Reset the packet FIFO related configuration registers. 
Reading this register always return zero. 
This acts over the following internal reset signals: Audio logic 
resets: opktfifo_tmdsqprst_n, opktfifo_apbrst_n, and opktfifo_ 
refrst_n. 
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| Bit |Attr| Reset Value 


hdcp_swresetreq 

HDCP functional unit software reset request. 

1'bO: No effect 

1'b1: Reset the HDCP logic in the AVPUNIT 

Reading this register always returns zero. 

This acts over the following internal reset signals: HDCP logic 
resets: ohdcp_refrst_n, ohdcpkey_refrst_n, and 


audio_swresetreq 

Audio functional unit software reset request. 

Reading this register always returns zero. 

1'bO: No effect 

1'b1: Reset the audio logic in the AVPUNIT. 

This acts over the following internal reset signals: Audio logic 
resets: oaud_audrst_n, oaud_tmdsqprst_n, and oaud_refrst_n. 
avpunit_swresetreq 

avpunit software reset request: 

1'bO: No effect 

1'b1: Reset all the avpunit logic 

Reading this register always returns zero. 

This acts over the following internal reset signals: 
oavpunit_refrst_n, oavpunit_tmdsqprst_n, odatapath_refrst_n, 
odatapath_tmdsqprst_n, oaud_audrst_n, oaud_tmdsaqprst_n, 
oaud_refrst_n, oscdc_refrst_n, oi2c_refrst_n, ohdcp_refrst_n, 
ohdcpkey_refrst_n, ohdcp_tmdsqprst_n, opktfifo_tmdsqprst_n, 
opktfifo_apbrst_n, and opktfifo_refrst_n. 


7:1 |RO_|Ox0O [reserved 


main_swresetreq 
Main reset control field that when activated resets all 
configuration and status bits and resets all functional units. 
1’b0: No action 
1’b1: Start reset 
This acts over the following internal reset signals: 
(1)Main Unit reset: omain_refrst_n 

wo loxo (2)AVPUNIT resets: oavpunit_refrst_n, oavpunit_tmdsqprst_n, 
odatapath_refrst_n, odatapath_tmdsqprst_n, oaud_audrst_n, 
oaud_tmdsqprst_n, oaud_refrst_n, oscdc_refrst_n, oi2c_refrst_n, 
ohdcp_refrst_n, ohdcpkey_refrst_n, ohdcp_tmdsqprst_n, 
opktfifo_tmdsqprst_n, opktfifo_apbrst_n, and opktfifo_refrst_n 
(3)CEC reset: ocec_refrst_n 
(4)APB interface reset: oapb_apbrst_n, oapb_refrst_n 
(5)PHY controller reset: ophyctrl_refrst_n, ophyctrl_cr_pararst_n 
This bit is self clearing. 


GLOBAL SWENABLE 
Address: Operational Base + offset (0x0024 


Bit |Attr| Reset Value 
31:22|RO_|0x000 


phyctrl_enable 
PHY Control Register Parallel interface synchronous enable. 

21 RW |Ox1 1'bO: It disables the following synchronous enable bits: CREG 
synchronous enables: wphyctrl_ref_en, wphyctrl_cr_para_en. 
1'b1: It enables the corresponding synchronous enable bit. 
reserved 


20:17/RO_|0x0 [reserved 
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| Bit |Attr| Reset Value 


cec_enable 
CEC synchronous enable. 
1'bO: It disables the following synchronous enable bits: CEC 
16 |RW |Ox1 
synchronous enables: ocec_ref_en. 
1'b1: It enables the corresponding synchronous enable bit. 
Attention: CEC associated registers are cleared. 
reserved 


115:14/RO_|0x0 [reserved 


tmds_enable 
TMDS datapath synchronous enable. 

13 Rw lox 1'bO: It disables the following synchronous enable bits: TMDS 
datapath synchronous enables: otmds_ref_en, 
otmds_tmdsqp_en. 


1'b1: It enables the corresponding synchronous enable bit. 


datapath_enable 

AVPUNIT datapath synchronous enable: 

1'bO: It disables the following synchronous enable bits: AVPUNIT 

datapath synchronous enable: odatapath_ref_en, odatapath_ 

tmdsqp_en, otmds_ref_en, otmds_tmdsqp_en, oaud_aud_en, 
12 RW |Ox1 oaud_tmdsqp_en, oaud_ref_en, ohdcp_ref_en, 

ohdcp_tmdsqp_en, opktfifo_apb_en, opktfifo_tmdsqp_en, 


opktfifo_ref_en 

1'b1: It enables the corresponding synchronous enable bit. 
Attention: This does not clear AVPUNIT registers neither the 
HDCP1.4 DPK keys stored in the HDCP1.4 engine. 


pktfifo_enable 
Packet FIFO synchronous enable: 
1'bO: It disables the following synchronous enable bits: Packet 
11 RW |0x1 FIFO synchronous enables: opktfifo_apb_en, opktfifo_tmdsqp_en, 
opktfifo_ref_en. 
1'b1: It enables the corresponding synchronous enable bit. 


Attention: Packet FIFO associated registers are cleared. 


hdcp_enable 

HDCP 1.4 synchronous enable. 

1'bO: It disables the following synchronous enable bits. HDCP 

synchronous enables: ohdcp_ref_en, ohdcpkey_ref_en, ohdcp_ 

tmdsqp_en. 

1'b1: It enables the corresponding synchronous enable bit. 
10 Rw lox1 Attention: HDCP associated configuration registers are not 

cleared but HDCP1.4 keys stored inside HDCP1.4 engine are 

cleared. 

Attention: When HDCP1.4 is disabled(global_swenable: 

hdcp_enable == 0) and HDCP type selection is HDCP1.4 


(hdcp2_status: hdcp2_type_sel_sts==0), video and audio are not 
available in downstream blocks. In this condition, no video and 
audio are provided on the respective output interfaces. 


audio_enable 

Audio synchronous enable. 

1'bO: It disables the following synchronous enable bits: Audio 
RW |Ox1 synchronous enables: oaud_aud_en, oaud_tmdsqp_en, 

oaud_ref_ en. 

1'b1: It enables the corresponding synchronous enable bit. 


Attention: Audio associated registers are not cleared. 
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| Bit |Attr| Reset Value 


avpunit_enable 
AVPUNIT synchronous enable. 
1'bO: It disables the following synchronous enable bits. AVPUNIT 
synchronous enable: oavpunit_ref_en, oavpunit_tmdsqp_en, 
odatapath_ref_en, odatapath_tmdsqp_en, otmds_ref_en, otmds_ 
tmdsqp_en, oaud_aud_en, oaud_tmdsqp_en, oaud_ref_en, 
oscdc_ ref_en, oi2c_ref_en, ohdcp_ref_en, ohdcpkey_ref_en, 

RW |Ox1 ohdcp_tmdsqp_en, opktfifo_apb_en, opktfifo_tmdsqp_en, 
opktfifo_ref_en. 
1'b1: It enables the corresponding synchronous enable bit. 
Attention: After this bit field is successfully released, the 
mainunit_O_int_status.regbank_ready_irq interrupt is triggered 
raising the ohdmi_int signal. This interrupt is automatically 
triggered by the main unit to warn the software that the AVPUNIT 

ister bank is ready to be accessed. 


7:1 |RO |0xoo_ reserved 


main_enable 
Main synchronous enable. 
1'bO: It disables the following synchronous enable bits. 
(1)Main unit synchronous enable: omain_ref_en 
(2)AVPUNIT synchronous enable: oavpunit_ref_en, 
oOavpunit_tmdsqp_en, odatapath_ ref_en, 
odatapath_tmdsqp_en, otmds_ref_en, otmds_tmdsqp_en, 
oaud_aud_en, oaud_tmdsqp_en, oaud_ref_en, 
oscdc_ref_en, oi2c_ref_en, ohdcp_ref_en, 
Rw lox ohdcpkey_ref_en, ohdcp_tmdsqp_en, opktfifo_apb_en, 
opktfifo_tmdsqp_en, opktfifo_ ref_en. 
(3)CEC synchronous enable: ocec_ref_en. 
1'b1: The control of the synchronous enables is performed by its 
individual bits. 
Attention: After this bit field is successfully released, the 
mainunit_O_int_status.apb_if_ready_irq and mainunit_O_int_ 
status.regbank_ready_irq interrupts are triggered raising the 
ohdmi_int signal. This interrupt is automatically triggered by the 
main unit to warn the software that the register bank is ready to 
be accessed. 


GLOBAL TIMER REF BASE 
Address: Operational Base + offset (0x0028) 


_ Bit |Attr| Reset Value 
31:29|RO_ [Oxo si reserved 


timer_reference_base 
Timer reference base, this represents the number of irefclk cycles 
. in 1 second. This is the frequency of the irefclk. 
eee | eee Attention: This register is always consistent with input irefclk 
clock frequency. Example of configured value for irefclk of 
200MHz is 29'd200000000. 
P 


MU_POWER_ REQUEST 
Address: Operational Base + offset (0x0040) 


Bit |Attr| Reset Value 
31:14]RO_|0x00000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2976 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value 


cec_power_up_req_p 
CEC Power Up Request. 
1'bO: No action 
1'b1: The CEC power region receives a power-up request and is 
13 WO |0x0 reconnected to the rest of the controller. The interrupt mainunit_1 

_int_status.cec_powered_up_irq=1'b1 indicates that CEC region 
has completed the power on sequence. 
Note: Before powering up this region the CEC must be disabled 
cec_enable set to 0). 
cec_power_down_req_p 
CEC Power Down Request. 
1'bO: No action 

WO |0x0 1'b1: The CEC power region receives a power-down request and 
is isolated for the rest of the controller. The interrupt mainunit_1_ 
int_status.cec_powered_down_irq=1'b1 indicates that the CEC 
a has completed the power-down sequence. 


(11:2 [RO |oxoo0_ reserved 
avpunit_power_up_reg_p 
AVPUNIT Power Up Request. 
1'bO: No action 
1'b1: The AVPUNIT power region receives a power-up request 
and it is reconnected to the rest of the controller. The interrupt 
mainunit_1_int_status.avpunit_powered_up_irq=1'b1 indicates 
that the AVPUNIT region has completed the power on sequence. 
Before powering up this region, the avpunit must be disabled 
(avpunit_enable set to 0). 
avpunit_power_down_req_p 
AVPUNIT Power Down Request: 
1'bO: No action 
1'b1i: The AVPUNIT power region receives a power-down request 
and is isolated from the rest of the controller. The interrupt 
mainunit_1_int_status.avpunit_powered_down_irq=1'b1 
indicates that the AVPUNIT region has completed the power down 


PMU POWER STATUS 
Address: Operational Base + offset (0x0044) 


Bit [Attr|Reset Value| —SS~S~Céi scription SSCS” 
[31:14[RO_|Oxo0000_—sifreserved 
cec_isolation_st 
CEC Isolation Status. 
1'bO: ISOLATION is OFF in the CEC power domain. 
1'b1: ISOLATION is ON in the CEC power domain(the domain is 


cec panes st 
CEC Power Status. 


1'bO: Power is OFF in the CEC power domain. 
1'b1: Power is ON in the CEC power domain(the domain is 


fi:2 |RO_[0x000—ireserved —S—SC~CSC~;73XEDC<CS;‘<;<;«CS 


avpunit_isolation_st 
AVPUNIT Isolation Status. 

1 0x0 1'b0O: ISOLATION is OFF in the AVPUNIT power domain. 
1'b1: ISOLATION is ON in the AVPUNIT power domain.(the 
domain is isolated) 
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| Bit |Attr| Reset Value 


avpunit_power_st 
AVPUNIT Power Status. 
Oxi 1'bO: Power is OFF in the AVPUNIT power domain. 
1'b1: Power is ON in the AVPUNIT power domain(the domain is 
powered). 


PMU POWER CONFIG 
Address: Operational Base + offset (0x0048 


_ Bit |Attr| Reset Value | 
31:3 |RO_|0x00000000 


isolation_to_power_gap 
Time gap between the setting the isolation and switching off the 
power. 
The time is counted in irefclk cycles and that gap can be 
configured with the following values: 
3'b000: 2 
RW |0x0 3'b001: 65 
3'b010: 129 
3'bO11: 257 
3'b100: 513 
3'b101: 1025 
3'b110: 2049 
3'b111: 4096 


CORE CONFIG 
Address: Operational Base + offset (0x0050) 


eit [Attr|Reset Value] —=—=SSCéi escription ——SSS~S~S~S 
31:1 [RO [0x00000000 


hpd 
jo |rw oxo HPD plug detect for HDMI source input. 


CMU_CONFIGO 
Address: Operational Base + offset (0x0060) 


| Bit |Attr|ResetValue/ «éescription 

31 [RO [Oxo si freserved 
tmdsqpclk_stable_freq_margin 

30:16)RW |0x0001 TMDS QP Clock-Allowed frequency variation(in kHz) for clock lock. 
This field cannot exceed 7% of the nominal clock frequency. 

45 [RO [Oxo si freserved 
audclk_stable_freq_margin 

14:0 |RW /Ox0001 Audio clock-Allowed frequency variation(in kHz) for clock lock. 
This field cannot exceed 7% of the nominal clock frequency. 


CMU_CONFIG3 
Address: Operational Base + offset (Ox006C) 


[it [attr[Reset Value] —=S*«éi escription —OSSSCSC~C~S~*S 
31:15|/RO_|0x00000 


friclk_stable_freq_margin 
14:0 |RW /Ox0001 FRL Clock-Allowed frequency variation(in kHz) for clock lock. This 
field cannot exceed 7% of the nominal clock frequency. 


CMU_CONFIG5 
Address: Operational Base + offset (0x0074) 
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| Bit |Attr|ResetValue| | iescription 
31:15|RO_|0x00000 


cr_para_clk_stable_freq_margin 
14:0 |RW /Ox0001 CR_PARA Clock-Allowed frequency variation(in kHz) for clock 


lock. This field cannot exceed 7% of the nominal clock frequency. 


CMU_STATUS 
Address: Operational Base + offset (Ox007C 


Bit |Attr] Reset Value 
31:29|RO [0x0 si reserved 


timer_base_locked_st 
Timer base locked status flag. 
1'bO: Timer Base calculations in progress and not locked. 
1'b1: Timer Base calculations completed and locked. 

28 0x0 Note: Writing a new Timer Reference Base to the register 
global_timer_ref_base initiates new Timer Base calculations. 
While these are in progress, this status is expected to fall 
momentaneously and when the calculations are finally done it is 
expected to rise, together with corresponding interrupt request 
time_base_locked_irq. 


27:8 [RO _|0x00000_—sifreserved Sd 
cr_para_clk_off_st 
CR_PARA Clock off(not running)status flag. 
This signal is set to 1 whenever there is not CR_PARA Clock 
activity during two consecutive evaluation time periods. 
cr_para_clk_locked_st 
CR_PARA Clock measure locked status flag. 
1'bO: Clock is not locked 
1'b1: Clock is locked(is within the configured stable frequency 
margin) 
tmdsqpclk_off_st 
TMDSQP Clock off(not running)status flag. 
This signal is set to 1 whenever there is no TMDS QP Clock 
ing two consecutive evaluation time periods. 
tmdsqpclk_locked_st 
TMDSQP Clock measure locked status flag. 
1'bO: Clock is not locked. 
1'b1: 0 is locked(is within the configured stable frequency 


3:2 |RO |Oxo_—sireserved 


audclk_off_st 

1 0x0 Audio Clock off(not running) status flag. 
This signal is set to 1 whenever there is no Audio Clock activity 
during two consecutive evaluation time periods. 


audclk_locked_st 
Audio Clock measure locked status flag. 
0x0 1'bO: Clock is not locked 
1'b1: Clock is locked(is within the configured stable frequency 
margin) 


CMU _AUDCLK_ FREQ 
Address: Operational Base + offset (0x0080) 


| Bit |Attr| Reset Value Description 
31:20|RO_|0x000 
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| Bit _|Attr| Reset Value 


: audclk_freq 
19:0 RO eiucen Audio Clock frequency in kHz. 


CMU_TMDSQPCLK FRE 
Address: Operational Base + offset (0x0084) 


[Bit [attr| Reset Value 
31:20|/RO_|0x000 


. tmdsqpclk_freq 
19:0 |ro | oxnnnee TMDS QP Clock frequency in kHz. 


CMU CR PARA CLK FREQ 
Address: Operational Base + offset (OxOOAC 


Bit |Attr| Reset Value 
31:20|RO_[0x000 


19:0 |Ro- 0x00000 cr_para_clk_freq 


CR_PARA Clock frequency in kHz. 


CMU _ MAIN CONFIG 
ar ae ae Base + offset (OxOOBC) 


|Attr| Reset | Reset Value | Description 


peau 0x00000000 


cmu_en 

Enable CMU 
RW 0x1 0: Disable 

1: Enable 


PHY CONFIG 
Address: Operational Base + offset (Ox00CO) 


[Bit [attr/ Reset Value 
31:29/[RO [Oxo ——séd{reserved — —(‘“C:;S™S™S™S™*™*™”™COCOCOCOC~C*Cizdz 


Ido_pwrdn 
Ido_earc_pwrdn 


119:17/RO_|OxO_ si reserved 


tmds_clock_ratio 
This signal defines the TMDS clock ratio to the bit rate for TMDS 
modes. 
ne RW 0x0 1'bO: TMDS clock = 1/10 of bit rate 
1'bi: TMDS clock = 1/40 of bit rate. 
If the bit rate > 3.4Gbps, it will be configured 1'b1. 
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| Bit |Attr| Reset Value 


rxdata_width 
PHY data channel width selection. 
15 RW |0x0O 1'bO: 20-bit valid data on rxdata_X[53:0] (X=0, 1, 2) 
1'b1: 40-bit valid data on rxdata_X[53:0] (X=0, 1, 2) 
In current usage, it will be configured i'b1 for 40bit valid. 


test_stop_clk_en 

PHY Test interface-test_stop_clk_en. 
test_powerdown 

PHY Test interface-test_powerdown. 
test_burnin 

12 Jaw foxo PHY Test interface-test_burnin. 


reffreq_sel 
Frequency selection for cr_para_clk PHY clock input. It indicates 
the current frequency of the cr_para_clk. 
Value-Reference clock Frequency(MHz) 
3'b000: 
3'b001: 
11:9 |RW |0x0 3'b010: 
3'bO11: 
3'b100: 
3'b101: 
3'b110: 
3'b111: Reserved 


hdmi_disable 
8 |aw | oo ee. PHY 
tw oes 


phy_pddq 
1 few | PHY pddq control. 


phy_reset 
PHY Reset control. 

erent 1'b1: Reset the HDMIRX phy 
1'bO: Reset release 


PHY STATUS 
Address: Operational Base + offset (0x00C8) 


| Bit |Attr|ResetValue| = —————si scription = sd 
[31:2 [RO [0x00000000 


0x0 hdmi_disable_ack 
HDMI Disable Acknowledge 
pddq_ack 


PHY JTAG CONFIG 
Address: Operational Base + offset (OxO0CC) 


ee eS OO 
ae 0x0000000 


a | Rw | oxo oxo fear _jtag_trst_n 
JTAG interface reset output to the eARC TX PHY. This is no useful. 
reserved 


3:1 |RO [Oxo _—ireserved 
jtag_trst_n 
JTAG interface reset output to PHY 
RYE /Ox0 1'bO: Reset enabled 
1'b1: Reset disabled 
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PHY JTAG TAP TCLK 
Address: Operational Base + offset (OxOO0DO 


_ Bit |Attr| Reset Value | Description 
[31:5 [RO |0x0000000 


4 Rw loxo earctx_jtag_tck 
JTAG interface clock and a aan to eARC TX PHY. This is no useful. 


3:1 [RO [Oxo ——sireserved — —“‘“(‘(‘(;™;!OOOOOOOOOCOC™~CCY 


jtag_tck 
jo [Rw joxo | JTAG interface clock output to PHY. 


PHY JTAG TAP IN 
Address: Operational Base + offset (OxO0D4 


| Bit |Attr|Reset Value] Ciescription 
31:5 |RO_|0x0000000 


jtag_tms 
JTAG interface Test Mode ae output to PHY. 


3:1 [RO [oxo reserved —i‘“‘“SOCCd 


jtag_tdi 
jo [aw joxo | JTAG interface data in, output to PHY. 


PHY JTAG TAP OUT 
Address: Operational Base + offset (Ox00D8) 


Reset Value Description 


31:5 |RO_|0x0000000 


4 0x0 jtag_tdo_en 
eae $= interface data output enable from PHY. 


i reserved 


jtag_tdo 
JTAG interface data output from PHY 


PHYCREG CONFIGO 
ar mee ee Wan Base + offset (OxO0OE0O) 


|Attr| Reset | Reset Value | Description 


See 0x00000000 


phycreg_cr_para_selection_mode 

PHYCR Selection Mode: This field control the selection between 

the PHY JTAG and CR interfaces, and also to control the clock 

gating of the internal CR bus. The possible modes are as follows: 

2'b00: JTAG selected and clock not available on internal CR bus(if 
Rw loxo internally blocked) 

2'b0O1: JTAG selected and clock available on internal CR bus 

(irrespective of internally blocked or not) 

2'b10: Control Register(CR) selected and clock not available on 

internal CR bus (if internally blocked) 

2'bi1: Control Register(CR)selected and clock available on 

internal CR bus (irrespective of internally blocked or not) 


PHYCREG CONFIG1 
Address: Operational Base + offset (Ox00E4) 


Attr|Reset Value| SS ieescription 
31:16|RO_[0x0000 


; phycreg_cr_para_addr 
OxnnOr CR address 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2982 


RK3588 TRM-Part2 


PHYCREG CONFIG2 
Address: Operational Base + offset (OxOOE8 


| Bit [Attr|Reset Value] Ciescription 
31:16|RO_|0x0000 


: phycreg_cr_para_wr_data 
ester CR write data 


PHYCREG CONFIG3 
Address: Operational Base + offset (OxOOEC 


| Bit |Attr/ResetValue| ————ss——S—C—C*~*C‘éieccrriptiom = 
[31:1 [RO |0x00000000 [reserved — —“(‘“‘“‘“CSCSOC™COCOCOCOCOCOC™C*C*CidC 
earctx_phycreg_ selector 
It selects between the PHY CR interface of the HDMI PHY and the 
EARCTX PHY. 
1'b0: HDMI PHY interface selected 
1'bi: EARCTX PHY interface selected 


PHYCREG CONTROL 
Address: Operational Base + offset (OxOOFO) 


Bit [Attr/ResetValue| SSSCéescription Ci 
[31:2 [RO_|0x00000000 [reserved 
phycreg_cr_para_write_p 
CR write enable function: Writes the data on cr_para_wr_data 
[15:0] to the referenced address on cr_para_addr[15:0]. 
phycreg_cr_para_read_p 
CR read enable function: Reads from the referenced address on 
cr_para_addr[15:0] and provides the data on cr_para_rd_data 
[15:0]. 


PHYCREG STATUS 
Address: Operational Base + offset (OxO0F4) 


_ Bit |Attr| Reset Value 
31:25|RO_|0x0O [reserved 


0x0 phycreg_cr_para_datavalid 
CR read data is valid 


23:16[RO_|OxOO si freserved 
. phycreg_cr_para_rd_data 
15:0 Ro | Ox0000 CR read data 


PHYCREG CONFIG4 
Address: Operational Base + offset (OxOOF8 


Bit |Attr| Reset Value 
31:12|RO_|0x00000 


phycreg_cr_para_timeout 
CR timeout value in cr_para_clk cycles. The timeout counter is 
11:0 IRw lox100 restarted with a read/write operation and counts until receiving 
: an ack from the PHY(ocfg_phycreq_cr_write/read_done_irq) or 
when the specified timeout value is reached 


(ocfg_phycreg_cr_timeout_irq). 


MAINUNIT STATUS 
Address: Operational Base + offset (0x0150) 


[pit [attr[Reset Value] —=S*~«éi escription —SSSSCSCSC~S~S~* 
0x00000000 
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Attr| Reset Value 


1 tmdsvalid_stable_st 
TMDS valid stable change interrupt status. 


0x0 audpll_lock_stable_st 
Audio PLL lock stable change interrupt status. 


I2C SLAVE CONFIGO 
Address: Operational Base + offset (0x0160) 


_ Bit [attr Resetivelue/|—______-Deselptien 
a 


co fae 
rw | oo 12C reply with NACK 


i2c_h2_sel_addr_qst 

Debug register that controls I2C HDCP port address used to 
19:12;RW |0x50 switch between HDCP2 versus HDCP1.4 operation. 

Attention: By HDCP2 specification it should be 0x50 and should 

not be changed since it may cause improper HDCP operation. 


RO [0x0 __—freserved 


11:20 
i2c_spike_suppr_qst 
SCDC I2C select spike suppression mode 
2'bO0: 2 out of 2 
BR EXO 2'bO1: 2 out of 3(majority selection) 
2'b10: 3 out of 3 
2'b1i1: 4 out of 4 


7:5 |RO |Oxo [reserved 


i2c_timeout_en_qst 
I2C timeout enable 

4 RW 0x0 1'bO: Disable timeout 
1'bi: Enable timeout 


3 [RO _|0x0___—__—| reserved 


reserved ——C‘CSCSCSCidzr 
i2c_timeout_cnt_qst 
I2C timeout window value. When the timeout window elapses, a 
reset is applied to the I2C slave. Timeout counter starts when 
SCL line is asserted high. 
3'bO000: Timeout 1ms 
3'b001: Timeout 2ms 
a, | ae 3'b010: Timeout 3ms 
3'b011: Timeout 4ms 
3'b100: Timeout 5ms 
3'b101: Timeout 6ms 
3'b110: Timeout 7ms 
3'b111: Timeout 7ms 


I2C SLAVE CONFIG1 
Address: Operational Base + offset (0x0164 


Bit |Attr| Reset Value 
[31:16|RO_|0x0000 


i2c_sda_out_hold_value_qst 

I2C SDA_OUT hold time value(expressed in number of irefclk 
15:8 |RW /0x00 cycles). Valid range is 8'dO, ..., 8'd255. 

Attention: When I2C_SDA_OUT hold time is disabled(equal to 

8'dO), the hold time must be ensured externally by SDA I/O. 
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| Bit |Attr| Reset Value 


i2c_sda_in_hold_value_qst 

I2C SDA_IN hold time value(expressed in number of irefclk 
7:0 |RW {0x00 cycles). Valid range is 8'dO, ..., 8'd255. 

Attention: When I2C_SDA_IN hold time is disabled(equal to 

8'dO), the hold time must be ensured externally by SDA I/O. 


DESCRAND EN CONTROL 
Address: Operational Base + offset (0x0210) 


SC a a 
aaa 0x000000 


Se 
3 |aw | ot FRL Descrambler Enable. It is no useful. 


7:2 |RO_|0x00___—reserved 


scramb_en_sel_qst 
HDMI2.0 Scrambling Enable selector. 
2'b00: SCDC control(default). The SCDC Scrambling_Enable 
Rw loxo value controls Descrambler disable/enable. 
2'b01: Auto-detect. Enable Descrambling when scrambled data is 
detected. 
2'b10: Forces Descrambling disable. 
2'bi1: Forces Descrambling enable. 


DESCRAND SYNC CONTROL 
Address: Operational Base + offset (0x0214 


| Bit Attr|ResetValue| Description 
31:3 |RO_[0x00000000 


min_ucp_char_qst 

Minimum number of followed Unscrambled Control Characters 
required for an Unscrambled Control Period to be considered for 
applying reset to the Descrambler LFSRs. 

2'b00: A complete Unscrambled Control Period is considered if 
the number of received Unscrambled Control characters resides 
between 5 and 8. 

2:1 |RW |Ox0 2'b01: A complete Unscrambled Control Period is considered if 
the number of received Unscrambled Control characters resides 
between 6 and 8. 
2'b10: A complete Unscrambled Control Period is considered if 
the number of received Unscrambled Control characters resides 
between 7 and 8. 
2'b11: Only a complete received Unscrambled Control Period is 
considered (8 out of 8 Unscrambled Control characters received). 


recover_unsync_stream_qst 
Recover unsynched HDMI stream. Until the first Descrambler 
synchronization character sequence(Unscrambled Control 

Rw loxo Period)is received, the Descrambler LFSRs are not synchronized, 
and therefore data combined with their output values is 
considered invalid. With this debug field configured high, the 
unsynchronized stream is forwarded as valid data to datapath 
blocks that succeed the Descrambler. 


DESCRAND STATUS 
Address: Operational Base + offset (0x0218 


_Bit_|attr| Reset Value 


31:5 |RO_|0x0000000 
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| Bit |Attr| Reset Value 


scramb_det_sts 
Scrambling detected(scrambling detected even with auto 

4 0x0 detection control disabled, that is, scramben_sel_qst != 1). This 
status signal is driven high when a Scrambled Control Code is 
received. If a Control Period with more than eight Unscrambled 
Control Characters is received, this status signal is driven low. 
reserved 


3:1 |RO [0x0 [reserved 


descrand_sync_st 

Descrambler synchronization status. 

1'b0: Descrambler is not synchronized 

1'b1: Unscrambled Control Period synchronization symbols have 
been received and Descrambler is synchronized 


DESCRAND SYNC SEQ CONFIG 
Address: Operational Base + offset (0x022C) 


a i oe 
31:7 [RO [0x0000000 


descrand_sync_seq_err_cnt_thr 
Interrupt counter threshold for sync sequence(Unscrambled 
Control Period)errors. 
3'b000: 
3'b001: 
RW |0x4 3'b010: 
3'bO11: 
3'b100: 
3'b101: 
3'b110: 
3'bi11: 


3:1 |RO |oxo_ reserved 


descrand_sync_seq_err_cnt_en 

Interrupt counter enable for Sync Sequence(Unscrambled Control 
Rw lox Period) errors. 

1'bO: The interrupt is set every time the related event occurs. 

1'b1: The interrupt is set when the counter is a multiple of the 

value set by the threshold. 


DESCRAND SYNC SEQ CLEAR 
Address: Operational Base + offset (0x0230 


_ Bit |Attr] Reset Value | 
31:1 |RO_|0x00000000 


descrand_sync_seq_err_cnt_clr_p 
Clear sync_seq_err interrupt counter 
1'bO: No action 
iO: 1020 1'b1: Clear counter to 0 
Note: This register is auto-clear. Reading this register always 
reads zero. 


DESCRAND SYNC SEQ STATUS 
Address: Operational Base + offset (0x0234) 


[Bit [attr/ Reset Value| Description 
[31:8 [RO [0x000000 
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| Bit |Attr| Reset Value 


descrand_sync_seq_err_cnt_sts 

Interrupt counter for sync_seq_err events. 

This register reflects the number of incomplete Descrambler 

Synchronization Character sequences received, in case of errors 
7:0 0x00 in the TMDS stream. The HDMI2.0 Specification dictates that the 

Unscrambled Control Period corresponds exactly to eight 

consecutive Unscrambled Control Characters. If this sequence is 

received with less than the defined number of characters and 

therefore is considered incomplete, this counter is incremented. 


DEFRAMER CONFIGO 
Address: Operational Base + offset (0x0270 


Bit |Attr| Reset Value 
31:28|RO [0x0 si freserved 


vs_cnt_thr_qst 
Vertical Sync counter threshold 
8'dO: Reserved 
27:20|RW |0x00 8'di-8'd255: When Vsync counter reach this value, the avpunit_ 
1_int_status.vsync_thr_reached_irq interrupt is asserted. 
Software can also clear and restart the Vsync counter threshold 
by writing in vsync_cnt_clr_p field. 
hs_pol_qst 
Horizontal Sync Polarity mechanism control. 
2'b00: Automatic 
a 2'b01: Manual, inverted HSYNC 
2'b10: Manual, no HSYNC inversion 
2'b11: Same as 0, automatic 
vs_pol_qst 
Vertical Sync Polarity mechanism control. 
2'b00: Automatic 
17 AS RN 0X0 2'b01: Manual, inverted VSYNC 
2'b10: Manual, no VSYNC inversion 
2'b11: Same as 0, automatic 


15:13|RO_|0x0___—_—| reserved 


reserved 
ctl_spikefilter_en_qst 
CTL spike filter enable 

12 RW |0x0O 1'bO: No filtering is applied to control channels. 
1'b1: Single cycle spike filtering applied in the control channels 
CTLO, CTL1, CTL2, CTL3 in Control Period indication. 
reserved 


11:9 |RO_|O0xO [reserved 


vs_remapfilter_en_qst 
Vertical Sync remap filter enable 
RW |0x0 1'bO: No filtering is applied to Vsync 
1'b1: Vsync format filter active. Vsync format correction filter is 
activated and the reformatted Vsync is forwarded. 


7:4 |RO_|OxO [reserved 


hs_filter_order_qst 
Horizontal Sync glitch filter order 
2'bOO: Filter is disabled 

3:2 |RW |Ox0 2'b01/2'b10/2'b1i1: Configures the duration(number of pixel 
fragments)of the glitch to be filter in the correspondent sync 
signal(in a pixel clocked stream a fragment corresponds to one 
pixel clock cycle) 
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| Bit |Attr| Reset Value 


vs_filter_order_qst 
Vertical Sync glitch filter order 
2'bOO: Filter is disabled 

1:0 |RW |0x0 2'b01/2'b10/2'b11: Configures the duration(number of pixel 
fragments)of the glitch to be filter in the correspondent sync 
signal(in a pixel clocked stream a fragment corresponds to one 
pixel clock cycle) 


DEFRAMER CONFIG1 
Address: Operational Base + offset (0x0274) 


[Bit [attr| Reset Value 
31:30/RO [Oxo ——sd{reserved — —(‘“:;éSOSCS™S™*™;™COOCC*idC 


opmode_hdmi_type_qst 
HDMI Operation type(only valid if op mode_hdmi_qst is set to 
value 2 and HDMI QP RX controller is configured with HDMI2.1 
: FRL support) 

ence 10x0 2'b00: HDMI Legacy Mode(for HDMI2.0 and 1.X specifications) 
2'b01: HDMI FRL 3L 
2'b10: HDMI FRL 4L 
2'b11: Reserved 


27 |RO_|OxO_ reserved 


hdmi2dvi_thr_qst 

HDMI to DVI threshold 

Configures the number of consecutive fields(determined by Vsync 
26:24|RW |0x2 active edge rise), with no detected Data Islands, needed to 

change from HDMI to DVI mode. 

3'dO: Reserved 

a di-3'd7: 1 to 7 fields 


23 |RO_|oxo_sireserved 


dvi2hdmi_thr_qst 

DVI to HDMI threshold 

Configures the number of consecutive fields(determined by Vsync 
22:20/RW |Ox1 active edge rise), with detected Data Islands, needed to change 

from DVI to HDMI mode. 

3'dO: Reserved 

ee eae di-3'd7: 1 to 7 fields 


119:18/RO_|OxO_ [reserved 


opmode_hdmi_qst 
HDMI Operation mode. 
: 2'b00: HDMI automatic detection 
STO, |OR8 2'b0O1: Forces DVI operation 
2'b10: Forces HDMI operation 
2'b11: Reserved 


gb_err_thr_qst 

Guard Band errors threshold. 

8'dO: Interrupt gbdet_err_irg triggered when on Guard Band 
error occurs. 

15:8 |RW |0x00 8'd1-8'd255: The Guard Band check mechanism implements a 
counter that accumulates the Guard Band errors occurred in last 
last_frame_gb_check_qst fields. When this counter reaches the 
value defined in threshold gb_err_thr_qst, the Guard Band errors 
gbdet_err_irq is triggered. 
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| Bit _|Attr| Reset Value 


last_frame_gb_check_qst 

Number of fields to accumulate Guard Band errors. 

This accumulated value is then be compared against gb_err_thr_ 
qst. If accumulated errors are greater than configured threshold, 
the gbdet_err_irq is triggered. 

4'd0O: Guard Band errors in one filed. 

4'd1-4'd1i5: Guard Band errors in 2 up to 16 fields 
correspondingly. 

num_preamble_lock_qst 

Number of preambles needed to lock. 

8'd0-8'd4: Reserved 

8'd5-8'd8: This is the minimum number of preambles required to 
transact from Control Period to Data Island Period or Video Data 
Period (depending preamble type) 

8'd9-8'd15: Reserved 


DEFRAMER VSYNC CNT CLEAR 
Address: Operational Base + offset (0x0278 


| Bit |Attr|ResetValue| SC escrription = 
[31:1 [RO [0x00000000 |reserved ——“‘“‘(C;S™SCSCSC™C™C™C™C™C~—~sS 
vsync_cnt_clr_p 
WO |0x0 Vertical sync counter clear 
Vertical sync counter is cleared when this bit is asserted high. 


DEFRAMER STATUS 
Address: Operational Base + offset (0x027C) 


opmode_sts 

Operation mode status 
3'b000: DVI mode 

3'b001: HDMI2.0 or 1.X mode 
3'b010: Reserved 

3'b011: Reserved 

3'b100: HDMI2.1 FRL 3L mode 
3'b101: HDMI2.1 FRL 4L mode 
3'b110: Reserved 

3'b111: Reserved 


autohdmidvi_sts 
Automatic HDMI/DVI mode detection 


HDCP14 CONFIG 
Address: Operational Base + offset (0x0290) 


[Bit [attr/ Reset Value 


hdcp14_delay_qst 
31:30IRW |ox0 HDCP 1.4 delay-delays in HDCP1.4 data path. The HDCP1.4 path 
is balanced, so this is configured to be zero(used for debug 


29 |RO 0x0 —idireserved OSC—~—SSC‘<~;7<C SESS 


repeater_qst 

HDCP repeater capability value 
Sa Bye Jeno 1'b0O: HDCP1.4 repeater disable 

1'b1: HDCP1.4 repeater enable 
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| Bit |Attr| Reset Value 


fastreauth_qst 

27 rw loxo Bcaps Fast Re-authentication value. 
When asserted high, the HDCP receiver is capable of receiving 
(unencrypted)video signals during the session re-authentication. 
features_1doti_qst 

6 Rw loxo HDCP 1.4 1.1 Features capability. When asserted high, the HDCP 
receiver supports Enhanced Encryption Status Signaling (EESS), 
Advance Cipher, and Enhanced Link Verification options. 
fasti2c_qst 

rw loxo Bcaps Fast I2C value 

1'bO: 100kHz is the maximum transfer rate supported 
1'b1: Device supports 400kHz transfers 


hdmi_rsvd_qst 
24 few | fro (estos bieseved aes zm) HDMI reserved value(is zero) 


SRS te —— reserved 


eess_ctl_thr_qst 

EESS number of CTL=1001 threshold to consider ENC_EN on 

EESS. 

This field configures the number (minus one)of HDMI clocks that 
19:16|RW |Oxe CTL3..0 is equal to 4'b1001, during the Window Of Opportunity, 

to be considered as active encryption enable. 

4'd0-4'd1i0: Reserved 

4'd11-4'd15: 12 to 16 CTL=1001 values to consider ENC:EN on 

EESS: 


}15:12/RO_|OxO [reserved 


oess_ctl3_thr_qst 

OESS number of CTL3=1 threshold to consider ENC_EN on OESS. 

This field configures the number of HDMI clocks that CTL3 must 
11:8 |RW |0x7 be asserted high to be considered as active encryption enable. 

4'dO: Reserved 

4'd1-4'd8: 1 up to 8 CTL3 ati 

4' ae 4'di5: Reserved 


7:6 |RO |OxO_ reserved 


eess_oess_sel_qst 

EESS/OESS selection 

2'b00: Automatic mode 1(operation is HDMI mode or 1.1 features 
RW {0x0 is enabled) 

2'b0O1: Forces OESS 

2'b10: Forces EESS 

2' Cee Automatic mode 2 


3:1 |RO [Oxo reserved 


key_decrypt_en_qst 

HDCP Key Encryption enable 
Ae 1'bO: HDCP key is not encrypted 

1'b1: HDCP key is encrypted 


HDCP14 WOO CONFIG 
Address: Operational Base + offset (0x0294) 


| Bit |Attr Reset Value Description 
31:26[RO |0x0O_ [reserved —(ss—C‘CSC‘idzCY 
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| Bit |Attr| Reset Value 


hdcp_woo_end_qst 

HDCP WOO end position(used only in EESS). 

Number of pixels after the Vertical Sync active edge where the 

Window Of Opportunity ends. This value should take into account 
25:16/RW |0x214 WOO definition on HDCP1.4 Specification and desired range of 

receiver adaptability to uncompliant sources. This value is always 

higher than hdcp_woo_start_qst and is primarily intended for 

debug purposes(for that reason it is not advisable to change it 

ot ae its default value). 


15:10/RO_|0x00_ reserved 


hdcp_woo_start_qst 
HDCP WOO start position(used only in EESS). 
Number of pixels after the Vertical Sync active edge where the 
Window Of Opportunity starts. This value should take into 

RW |Oxifc account WOO definition on HDCP1.4 Specification and desired 
range of receiver adaptability to uncompliant sources. This value 
is always lower than hdcp_woo_end_qst and is primarily intended 
for debug purposes(for that reason it is not advisable to change it 
from its default value). 


HDCP14 KEY H 
Address: Operational Base + offset (Ox02A4 


_Bit_|Attr] Reset Value | 
31:24|RO_|Ox0o_ reserved 


hdcp_key_high 

HDCP Encrypted Key[55:32] portion 

Encrypted secret key, only for external storage of encrypted 
HDCP keys. 

23:0 |WO |0x000000 A key is written by first writing the high part of hdcpkey[55:32] 
in hdcp_key_high register and then the low hdcpkey[31:0] to 
hdcp_ key_low register. Writing hdcp_key_low triggers decryption 
and storage in the key table, as well as auto incrementing of the 
hdcp_ key_index. 


HDCP1i4 KEY L 
Address: Operational Base + offset (0x02A8) 


Bit |Attr| Reset Value 


hdcp_key_low 

HDCP Encrypted Key[31:0] portion 

Encrypted secret key, only for external storage of encrypted 
HDCP keys. 

31:0 |WO |Ox00000000 |A key is written by first writing the high part of hdcpkey[55:32] 
in hdcp_key_high register and then the low hdcpkey[31:0] to 
hdcp_ key_low register. Writing hdcp_key_low triggers decryption 
and storage in the key table, as well as auto incrementing of the 
hdcp_key_index. 


HDCP14 KEY STATUS 
Address: Operational Base + offset (OxO2AC 


Bit |Attr| Reset Value 


31:9 |RO_|0x000000 
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hdcp_key_wr_ok 
HDCP Key write ok. Status flag to indicate whether key set 
writing is allowed. 


1'bO: Not allowed. 
1'b1: Allowed. 


reserved 


hdcp_key_index 
HDCP Key index. Valid range is 6'h00-6'h27. 
HDCP14 BKSV_H 


Address: Operational Base + offset (Ox02B0) 


0x000000 


: hdcp_bksv_high_qst 
hs DDC Bksv register content(bits 39:32) 
HDCP1i4 BKSV L 
Address: Operational Base + offset (0x02B4) 


[Attr| Reset Value 


31:0 Rw |ox00000000 ndcp_Dksv_low_qst 


DDC Bksv register content(bit31:0) 


HDCP14 STATUS 
Address: Operational Base + offset (0x02B8) 


[ResetValue| Cieescription 
x000000 


[0x000000_ 
hdcp14_decrypt_on 
po HDCP 1.4 decryption on. 
1'b0: HDCP1.4 decryption is off. 
1'b1: HDCP1.4 decryption is on. 
Oxo. =sfreserved 
HDCP1.4 OESS/EESS change interrupt status 
Oxo 


hdcp14_auth_st 


3 
4 
5 
- HDCP1.4 authentication interrupt status 


reserved 


auth_curstate 

HDCP1.4 Authentication FSM State. 
0 2'b00: BO_UNAUTHENTICATED 

2'b01: B1_COMPUTATION 

2'b10: B2_ AUTHENTICATED 

2'b11: B3_UPDATE_RI 


HDCP14 BSTATUS 

Address: Operational Base + offset (OxO2BC) 

| Bit [Attr|ResetValue|  —————C‘Cicription = 
[31:16[RO_|0xo000_ reserved 


WW 
N 


1:9 
76 
1:0 


0 
0x0 
0x0 
0x0 
0x0 
x0 
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| Bit |Attr|ResetValue| Ci eescription 


hdcp_bstatus 

HDCP1.4 Bstatus Content. 

[15:14]: Reserved 

[13]: Reserved for future possible HDMI use 
15:0 |RW |0x0000 [12]: HDMI_MODE 

[11]: MAX_CASCADE_EXCEEDED 

[10:8]: DEPTH 

[7]: MAX_DEVS_EXCEEDED 

[6:0]: DEVICE COUNT 


HDCP14 DDC STATUSO 
Address: Operational Base + offset (Ox02C0O 


| Bit_|Attr| Reset Value 


hdcp_ri 
31:16|RO|0x0000 HDCP1.4 Ri value 


15:9 |RO_|0x0O [reserved 


0x0 hdcp_ainfo 
HDCP1.4 Ainfo enable 1.1 features flag 
hdcp_pj 


HDCPi4 DDC STATUS1 
Address: Operational Base + offset (0x02C4) 


[| Bit [Attr|/ResetValue| ss —“‘;‘“C;CéiS scription — Cd 
: hdcp_an_high 
31:0 [RO | 0x00000000 |. inCP1.4 An[63:32] value 


HDCP14 DDC STATUS2 
Address: Operational Base + offset (0Ox02C8 


| Bit |Attr|ResetValue| Ci‘ Scriptom 
: hdcp_an_low 
31:0 |ro | OxDOON NOHO HDCP1.4 An[31:0] value 


HDCP14 DDC STATUS3 
Address: Operational Base + offset (Ox02CC) 


hdcp_aksv_high 
Ro |oxoo | HDCP 1.4 Aksv[39:0] value 


HDCP14 DDC STATUS4 
Address: Operational Base + offset (Ox02D0 


| Bit |Attr[ResetValue| ——Ci@eescription = 
: hdcp_aksv_low 
ot Ro |ox00000000 HDCP 1.4 Aksv[31:0] value 


HDCPi4 RPT KSV_H 

Address: Operational Base + offset (0x02D4) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:8 [RO _|Oxo00000__—ifreserved 


: rpt_ksv_high 
lise HDCP Repeater KSV[39:32] portion 


HDCPi4 RPT KSV L 
Address: Operational Base + offset (0x02D8) 
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| Bit |Attr|ResetValue| Ci@eescription 


. rpt_ksv_low 
OZCOObO0ne HDCP Repeater KSV[31:0] portion 


HDCP1i4 RPT CONTROL 

Address: Operational Base + offset (OxO02DC) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:3 [RO |[0x00000000 |reserved 


rpt_lostauth 
WO |0x0 Detected the lost of authentication by a downstream device.Auto- 
clearing. 


rpt_timeout 
WO |0x0 A timeout or a topology error as occurred when gathering the 
KSV list from the downstream devices. Auto-clearing. 


rpt_ksvlistready 
WO |0x0 Indicates that software has completed the KSV memory write 
process. Auto-clearing. 


HDCP14 RPT KSVFIFO 
Address: Operational Base + offset (Ox02E0) 


| Bit |Attr[ResetValue| — ——“‘i@Scriptiom 
[31:7 [RO_|0xo000000_|reserved sd 
rpt_ksv_index 
RW |0x00 KSV list index pointer. Set index of KSV to be written in rpt_ksv_ 
high and rpt_ksv_low registers 


HDCP14 RPT STATUS 

Address: Operational Base + offset (Ox02E4) 

| Bit |Attr|ResetValue| Ci‘ Scriptom 
[31:9 [RO |[0xo00000__—i[reserved 


rpt_waitingksv 

0x0 Indicates that the HDCP hardware has completed the first part of 
the authentication and is currently waiting for the KSV FIFO to be 
written, and rpt_ksvlist_ready is to be set. 
mere 


7:5 |RO |0x0_ __—|reserved 


rpt_ksvhold 

4 0x0 Status flag to indicate whether key set writing is. 
1'bO: Allowed 
1'b1: Not allowed 


3:1 |RO [Oxo [reserved 


rpt_ready 

KSV FIFO ready. Status flag to indicate that the HDCP hardware 
0x0 has completed the second part of the authentication process 

(KSV FIFO ready) and has computed the verification value V. It 

requires no software action and is useful in the debug process. 


HDCP2 CONFIG 
Address: Operational Base + offset (0x02F0O) 


bit _{Attr[ Reset Value| __Description 
31:24|RO_ |OxoO [reserved 


hdcp2_cd_ovr_value 
cae HDCP2 color a $:s override value 


19:17]RO_|oxo reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


hdcp2_cd_ovr_en 

Rw loxo HDCP2 color depth override enable 
1'bO: Color Depth value is taken from received GCP packet 
1'b1: Color Depth value is controlled by hdcp2_cd_ovr_value 


aw or ieee 
hdcp2_connected 
2 [RW a connected value 


TistoRS tos reserved 


hdcp2_pkt_err_ovr_value 

HDCP2 AVMUTE packet error override value 
Rexe 1'bO: No packet error 

1'b1: Packet error 

hdcp2_pkt_err_ovr_en 

HDCP2 AVMUTE packet error override enable 

1'bO: Packet error is determine by BCH error code analysis for 
RW |0x0O : 

each received packet. 

1'b1: Packet error is controlled by hdcp2_pkt_err_ovr_value for 

each received packet. 


7:6 [RO [Oxo si reserved 
hdcp2_avmute_ovr_value 
HDCP2 AVMUTE override value. 
BW 1OX0 1'bO: Not AVMUTE 
1'b1: AVMUTE 
hdcp2_avmute_ovr_en 
4 Rw loxo HDCP2 AVMUTE override enable(debug intended): 
1'bO: AVMUTE value is taken from received GCP packet 
1'b1: AVMUTE value is controlled by hdcp2_avmute_ovr_value 


3 |RO_|0x0_ reserved 


hdcp2_switch_ovr_value 

HDCP2 switch override value 
a isa to 1'bO: HDCP1.4 

1'b1: HDCP2 


hdcp2_switch_ovr_en 
HDCP2 switch override enable. 
1'b0: HDCP2 versus 1.4 switch controlled automatically by I2C 
slave received transactions(if previous transaction is for HDCP2 

1 RW |0x0 address space then switch points to HDCP2, if previous 
transaction points to HDCP1.4 address space then switch points 
to HDCP1.4, by default switch starts in HDCP2) 
1'b1: HDCP2 versus 1.4 switch value is controlled by 
hdcp2_switch_ovr_value. 
hdcp2_switch_lIck 
HDCP2 switch lock. 
1'bO: Enables you to change the direction of the HDCP2 versus 
1.4 switch by using the hdcp2_switch_ovr_en and hdcp2_switch_ 
ovr _value 

Rw oxo 1'b1: You can still write to hdcp2_switch_ovr_en and hdcp2_ 

switch_ovr_value but has no effect over the HDCP2 versus 1.4 
switch, that keeps as it has been configured by hdcp2_switch_ 
ovr_ en and hdcp2_switch_ovr_value at the time, the 1 is write 
to this bit field. 
Once you set the value to 1, you can change the value back to 0 
only by issuing a main, avpunit,or HDCP sw reset. 


HDCP2_ STATUS 
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Address: Operational Base + offset (Ox02F4 


| Bit |Attr|ResetValue|  —s_—s/s/————CC—C—C‘i scription = 
31:16|RO_|0x0000 


. hdcp2_cd_sts 

s:12[R0 oxo |inepe color depth status 

[11:9 [RO [0x0 ——sifreserved eC“ —“‘“(‘(‘(‘“(#S#“#“#NNNNN LL 

Ro oxo HDCP2 AVMUTE status 

p pope ater 
HDCP2 switch lock status 

Ce 
HDCP2 override enable status 


hdcp2_ovr_val_sts 
0x0 HDCP2 override value status 
1'bO: HDCP1.4 


1'b1: HDCP2 


hdcp2_type_sel_sts 
HDCP type selection 
- Ox 1'bO: HDCP1.4 


1'b1: HDCP2 


3:2. [RO |OxO si freserved 
Cs 
HDCP2 in 1 AVMUTE 
pepe Rees 
HDCP2. decrypted 
HDCP2 ESM GLOBAL GPIO IN 
Address: Operational Base + offset (Ox02F8) 


| Bit |Attr|/Reset Value| Ci escription 
31:4 |RO_|0x0000000 


: hdcp2_esm_global_gpio_in 
Global General-Purpose inputs to the HDCP2 ESM block. 


HDCP2 ESM GLOBAL GPIO OUT 

Address: Operational Base + offset (OxO2FC) 

| Bit [Attr|ResetValue| CC‘ ecription = 
[31:4 [RO _|Oxo000000 [reserved 


hdcp2_esm_global_gpio_out 
Global General-Purpose outputs from the HDCP2 ESM block. 
3:0 0x0 [0]: Asserted when the ESM has successfully booted and is ready 
to accept commands. 
[3:1]: Reserved. 


HDCP2 ESM PO GPIO IN 
Address: Operational Base + offset (0x0300) 


| Bit |Attr|/Reset Value| Ci eescription 
31:4 |RO_|0x0000000 


. hdcp2_esm_p0O_gpio_in 
PortO General-Purpose inputs to the HDCP2 ESM block. 


jo |RO_ oxo. freserved 


HDCP2 ESM _ PO GPIO OUT 
Address: Operational Base + offset (0x0304) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 2996 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| —SCi@eescription 


hdcp2_esm_pO_gpio_out 
Global General-Purpose outputs from the HDCP2 ESM block. 
[0]: Capable 
[1]: Not_capable 
[2]: Authenticated 
15:0 0x0000 [3]: Authentication failed 
[4]: Link Error(authentication lost) 
[5]: CSM, Only valid if port is configured as a repeater 
[6]: Reserved for rx 
[7]: AKE Init or SKE done 
[15:8]: Reserved 


VIDEO SYNCGEN CONFIG6 

Address: Operational Base + offset (0x03D0) 

| Bit [Attr|ResetValue| ———Cé‘i@Scritiom 
[31:1 [RO |0x00000000 [reserved 


vproc_frl_syncgen_auto_restart 

Rw lox Automatically restart Video Streamer SyncGen algorithm and 
FIFO clear, after a reconfiguration of horizontal widths has 
occurred or an underflow/overflow condition. 


VIDEO SYNCGEN CONFIG7 

Address: Operational Base + offset (0x03D4) 

| Bit |Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|[0x0000_ [reserved 


vproc_frl_syncgen_fifo_thr_pass 
: Number of additional Video Tri-Bytes, divided by 4, required to 
£220: RN OxOOhe buffer after generating Hblank, to cope with Data Flow Metering 
variations and avoid underflow. 


VIDEO SYNCGEN CONTROL 
Address: Operational Base + offset (0x03E0) 
| Bit [Attr|/ResetValue| ss ——“‘;S™C*éiS scription — Cd 
[31:3 [RO _|0x00000000 [reserved —“‘CSC*C*CS 
vproc_frl_syncgen_fifo_clr_min_p 
WO |0x0 Clear the minimum level reached in Video Streamer FIFO at the 
time it starts to output a video line. 


vproc_frl_syncgen_fifo_clr_max_p 

WO |0x0 Clear the maximum level reached in Video Streamer FIFO at the 
time it starts to output a video line. 
vproc_frl_syncgen_fifo_init_p 

WO |0x0 Clear Video Streamer FIFO and reinitialize Synchronism 
Generation algorithms. 


VIDEO SYNCGEN STATUS1 
Address: Operational Base + offset (OxO3FO 
| Bit |Attr[ResetValue| ss —“(;‘“C;C™CSC*Ci scription 
vproc_frl_syncgen_sts_fifo_min_lvl 
0x0000 Minimum level reached in Video Streamer FIFO at the time it 
starts to output a video line. 


vproc_frl_syncgen_sts_fifo_max_lvl 
15:0 0x0000 Maximum level reached in Video Streamer FIFO at the time it 
starts to output a video line. 


VIDEO SYNCGEN STATUS2 
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Address: Operational Base + offset (Ox03F4 


| Bit |Attr|ResetValue| s/s )/———CC—C‘iecription = 
31:18|RO_|0x0000 


: vproc_frl_syncgen_sts_hfront_width 
17:0 |ro | oxenoe Hfront width 


VIDEO SYNCGEN STATUS3 

Address: Operational Base + offset (Ox03F8 

| Bit [Attr|/ResetValue| ss —“‘“CWS*éiS scription =— 
[31:18[RO [0x0000_—sireserved — ——“‘“‘“‘“‘“(CS*S*S*S*S*C*™*™*™*™*™*™C™C™C™C™C~C*CY 


: vproc_frl_syncgen_sts_hsync_width 
17:0 |Ro | OxEOOUC Hsync width 


VIDEO SYNCGEN STATUS4 

Address: Operational Base + offset (OxO3FC 

| Bit |Attr|ResetValue|  —— “s——“‘“CW*éCéi eScription=— (Cid 
31:18/RO_|0x0000__|reserved 


reserved 
; vproc_frl_syncgen_sts_hback_width 


VIDEO SYNCGEN_ STATUS5 
Address: Operational Base + offset (0x0400) 
| Bit [Attr|ResetValue| Ci‘ ee@Scritiom 
[31:18[RO_|0xo000 reserved 
0x00000 vproc_frl_syncgen_sts_avg_line_len_diff 
Average line length difference between calculations. 


VIDEO SYNCGEN STATUS6 

Address: Operational Base + offset (0x0404) 

| Bit |Attr|ResetValue| CC‘ Scriptom = 
[31:16|RO_ |0x0000__[reserved 


1:16 
: vproc_frl_syncgen_sts_pop_wrd_count_thr 
15:0 |Ro | onceee Pop word count threshold 
VIDEO SYNCGEN STATUS7 
Address: Operational Base + offset (0x0408 
0x0000 


0x00000 vproc_frl_syncgen_sts_syncgen_delay 
Syncgen dela 


VIDEO SYNCGEN_ STATUSS8 
Address: Operational Base + offset (0x040C) 


| Bit |Attr|/ResetValue| Ci eescription 


. vproc_frl_syncgen_sts_vsync_width 
; vproc_frl_syncgen_sts_vfront_width 
15:0 [Ro eee Vfront width 


VIDEO SYNCGEN STATUS9 

Address: Operational Base + offset (0x0410) 

| Bit [Attr|ResetValue| CC‘ Scriptom — 
31:16|RO_|0x0000__[reserved 


reserved —(“‘“‘(CS™S™S™*™*™*™*™*™C™C~*CY 
; vproc_frl_syncgen_sts_vback_width 
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VIDEO CD CONFIG 
Address: Operational Base + offset (0x0420) 


| Bit |Attr|/Reset Value| Ci eescription 
31:17|RO_|0x0000 


vproc_cd_delay_nstd_qst 
Enable color depth reset delay count only when non-reserved CD 
Rw loxo values are received. 

1'bO: Any non-zero Color Depth GCP value counts as valid 

1'b1: Only 24, 30, 36, 48bits Color Depth GCP values are counted 

as valid. 

vproc_cd_delay_thr 

Number of GCP packets received before internal color depth value 
15:12}RW |0x5 is reset when override mode is enabled. 

4'dO: Reserved 

4'd1-4'di5: 1 up to 15 GCP packets received 

reserved 


11:9 |RO_|0xO [reserved 


vproc_cd_delay_ovr_en 
Color Depth timeout value override mode. 
Rw loxo 1'bO: Reset to 24bits color depth after receiving 5 video fields 
without color information. 
1'b1i: Use configured threshold value as the count of video fields 
to determine color depth timeout state. 
vproc_cd_ovr_value 
Color Depth override value 
4'b0000-4'b0011: Reserved 
4'b0100: 24bits per pixel 
ae 4'b0101: 30bits per pixel 
4'b0110: 36bits per pixel 
4'b0111: 48bits per pixel 
4' oe 4'b1111: Reserved 


3:1 |RO_ |OxO [reserved 


vproc_cd_ovr_en 

Rw loxo Enable Color Depth override mode 
1'b0: Use automatically detected Color Depth 
1'b1: Force Color Depth to configured value 


VIDEO PP CONFIG 

Address: Operational Base + offset (0x0424) 

Bit |attr| Reset Value| _____Deseription _ 
31:24[RO_|OxOO si freserved 


vproc_pp_diff_thr 

Pixel Packing Phase discrepancy counter interrupt threshold. 

Raises interrupt when the discrepancy counter is greater than the 
SOR OKO value configured in this field. 

Note: Oxff is not valid configuration and value 0x00 causes 

interrupt to be triggered in every mismatch. 


"a reserved 
oxo for cout me ackng 
e fpw oo Only count Pixel Packing Phase discrepancies when valid PP 
values are received. 
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| Bit |Attr|ResetValue| Ci@eescription 


vproc_pp_ovr_value 
Last Packing Phase override value 
4'b0000: Pixel Packing Phase 4 
RW /|0x0O 4'b0001: Pixel Packing Phase 1 
4'b0010: Pixel Packing Phase 2 
4'b0011: Pixel Packing Phase 3 
4' a 4'b1111: Reserved, it is treated as 4'b0000. 


3:1 |RO [Oxo reserved 
vproc_pp_ovr_en 
Enable Pixel Packing Phase override mode 
1'bO: Use the value received in the GCP packet as the last 
Packing Phase. 
1'b1: Use the Pixel Packing Phase override value as the last 
Packing Phase. 


VIDEO CONFIG1 
Address: Operational Base + offset (0x0428 


bit {Attr| Reset Value/_______Description 
28[RO |Oxo_-——sifreserved  —C(‘CSCSCisdzC 
vproc_frl_syncgen_vb_const 
Enable use of vproc_h*_width register field values to configure a 
constant Htotal to be used during vblank. 
vproc_bypass_48b_mode 
Enable 48bit mode when video processing is bypassed. 
1'bO: 24bits of compressed data sent per-bus 
1'b1: 48bits of compressed data sent per-bus 
vproc_bypass 
Enable Video Processing bypass. 
Note: Must be enabled when Compressed Video Transport is 
enabled. 
vproc_frl_syncgen_dis 
Disable synchronization signal generation in FRL mode. 
1'bO: Synchronization signal generation is enabled when 
operating in FRL mode 


1'b1: Synchronization signal generation is disabled when 
operating in FRL mode 


23, |RO_|oxo_sireserved 


vproc_field_vblank_osc_dis 

Disable vblank oscillation calculation in field status(when 
receiving Frame Packing and Field Alternative 3D video) and 
synchronism generation. 

22 RW {0x0 1'b0O: Assumes non-integer vblank width and accounts for 
different lengths of active space(or vertical blank) areas. 
1'b1: Assumes integer vblank width and that active space(or 
vertical blank) areas have the same length. 

Note: Should be set to 1 in VIC 39. 


vproc_field_interlaced_en 

Assume interlaced mode during field status generation in Frame 
21 RW {0x0 Packing 3D structures. 

1'bO: Video is assumed to be progressive 

1'b1: Video is assumed to be interlaced 

reserved 


20 |RO |oxo_ _—[reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


vproc_field_pol 
PVO field polarity control. In normal(positive)polarity mode, the 
output field indication is as follows. 
3'bOO0O: Odd Left frame 
3'b001: Odd Right frame 
3'b010: Even Left frame 
3'b011: Even Right frame 
When in negative polarity mode the above values are inverted. 
This field can take the following values 
19:17/RW |0x0 3'b000: Use automatically detected polarity value(positive 
polarity) 
3'b001: Invert automatically detected polarity value(negative 
polarity) 
3'b010: Force output field value to 0 
3'b011: Force output field value to 1 
3'b100: Force output field value to 2 
3'b101: Force output field value to 3 
3'b110: Reserved 
3'b111: Reserved 


vproc_vmute_en 
Enable video mute mode 
16 RW |0x0 1'bO: Video mute is disabled 
1'b1: Video mute is enabled and the video output is set to the 
value configured in vproc_vmute_value_low/high fields 
reserved CC 


15:14/RO_ |0x0__—_—| reserved 


vproc_type_ovr_value 
Video type override value 
: 2'bOO: Progressive 
goede | RW |Px0 2'bO1: Interlaced 
2'b10: Progressive 3D 
2'b11: Interlaced 3D 


11:9 |RO_|OxO [reserved 


vproc_type_ovr_en 
Enable video type override mode 
0x0 


vproc_pr_manual_value 
Pixel Repetition value used in manual mode 
4'b0000: No repetition 
4'b0001: Pixel data sent 2 times 
4'b0010: Pixel data sent 3 times 
4'b0011: Pixel data sent 4 times 
RW 4'b0100: Pixel data sent 5 times 
4'b0101: Pixel data sent 6 times 
4'b0110: Pixel data sent 7 times 
4'b0111: Pixel data sent 8 times 
4'b1000: Pixel data sent 9 times 
4'b1001: Pixel data sent 10 times 


7:4 
4'b1010-4'b1111: Reserved, it is treated as O value. 


3:2 |RO_|0x0 [reserved 


reserved —C—CSCSCSCSSCsSr 
vproc_avmute_ignore 
1 Rw loxo Ignore AVMUTE control received in GCP 
1'b0O: AVMUTE value in GCP controls video mute mode 
1'b1: AVMUTE value in GCP does not force video mute mode 
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| Bit |Attr|ResetValue| Ci@eescription 


vproc_pr_auto_en 

Enable Pixel Repetition automatic mode. 

1'bO: Use the Pixel Repetition manual value as the valid Pixel 
RW /|0xO a 

Repetition 

1'b1: Use the value received in the AVI InfoFrame packet as the 

valid Pixel Repetition. 


VIDEO CONFIG2 
Address: Operational Base + offset (0x042C) 


| Bit _|Attr| Reset Value 
31:20|RO_[0x000 


vproc_vsync_pol_ovr_value 

Vertical synchronism polarity override value 
ay eee 1'bO: Negative polarity 

1'b1: Positive polarity 


vproc_vsync_pol_ovr_en 
Enable vertical synchronism polarity override. 


vproc_hsync_pol_ovr_value 

Horizontal synchronism polarity override value 
a eee 1'bO: Negative polarity 

1'b1: Positive polarit 


vproc_hsync_pol_ovr_en 
Enable horizontal synchronism polarity override. 


vproc_3d_fmt_ovr_value 
3D video format override value 
4'b0000: Frame Packing 
4'b0001: Top-and-Bottom 
4'b0010: Side-by-Side(half) 
4'b0011: Field Alternative 
4'b0100: Line Alternative 
4'b0101: Side-by-Side(full) 
: 4'b0110: L+depth 

Poets RY 0x0 4'b0111: L+depth+graphics+graphics-depth 
4'b1000: Frame sequential 
4'b1001: Dual 3D-Frame sequential combined with Top-and- 
Bottom 
4'b1010: Dual 3D-Frame sequential combined with Side-by- 
Side(full) 
4'b1011: Dual 3D-Top-and-Bottom combined with Side-by- 
Side(full) 
4'b1100-4'b1111: Reserved 


11:9 |RO_|oxo [reserved 


vproc_3d_fmt_ovr_en 

rw loxo Enable override of 3D video format 
1'bO: Video format is automatically detected 
1'b1: Video format is overridden 


7 |RO_|oxo reserved 


vproc_fmt_ovr_value 
Video format override value. 
3'b000: RGB 4:4:4 
RW {0x0 3'b001: YCbCr 4:2:2 
3'b010: YCbCr 4:4:4 
3'b011: YCbCr 4:2:0 
Fo ioc b100-3'b111: Reserved, it is treated as 3'b000 


3:1 [RO [oxo sireserved — —“‘“‘(‘(‘(‘(‘(‘;;C~*™d 
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| Bit |Attr|ResetValue| SS Ci@eescription 


vproc_fmt_ovr_en 

rw loxo Enable override of video format. 
1'bO: Video format is automatically detected 
1'b1: Video format is overridden 


VIDEO MUTE VALUE H 
Address: Operational Base + offset (0x0430 


| Bit |Attr/ResetValue| C(éeescription = 

[31:16[RO_|0x0000_ reserved 
vproc_vmute_value_high_qst 

15:0 |RW |0x0000 Video output value when Video Mute is enabled(most significant 
[47:32] bits) 


VIDEO MUTE VALUE L 
Address: Operational Base + offset (0x0434 


| Bit_|Attr| Reset Value 


vproc_vmute_value_low_qst 

Video output value when Video Mute is enabled(least significant 
31:0 |RW |OxO00000000 |[31:0] bits) 

Note: This configuration is only valid after vproc_vmute_value_ 

high is written. 


VIDEO CONTROL 

Address: Operational Base + offset (0x0438) 

| Bit [Attr|ResetValue|  ————C*‘iScritiom 
[31:1 [RO |[0x00000000 [reserved 


vproc_pp_diff_clr_p 
0 jwo foo Clear Pixel Packing Phase discrepancy counter. 


VIDEO STATUS 

Address: Operational Base + offset (0x043C) 

Dit_{Attr| Reset Value|_____Descelptlon _| 
[31:16[RO_|Oxo000. reserved 


vproc_pp_diff_cnt 
Pixel Packing Phase discrepancy counter value. Reflects the 

0x00 number of times the deep color mode internal last Packing Phase 
value does not match the corresponding value contained in a 
received GCP packet. 


a eo oxo Neste BRE 


oxo (fur Packing Phase value of last pixel of last Video Data Period. 
cfs bo eee tenn 
Current active Color Depth value. 


VIDEO FVA VRR CONFIG 
Address: Operational Base + offset (0x0448 


| Bit |Attr|ResetValue|  —=—-s—s—s/——C‘iescription = 
31:16|RO_[0x0000 


vproc_active_space_qst 
Number of lines in Active Space when FVA and/or VRR are 
enabled. 

15:0 |RW |0x0000 Field detection uses the measured Vblank value when this field is 
zero. This field must be configured when VRR_EN and/or FVA_EN 
of Video Timing Extended Metadata Data Set are enabled for the 
field detection mechanism to work correctly in all 3D modes. 
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VIDEO STREAMER CONFIG2 
Address: Operational Base + offset (0x045C) 


| Bit |Attr| Reset Value, 


Po ieseription 
; vstream_fifo_almost_full_thr 
31:16|RW |ox0000 Video Streamer FIFO almost full threshold configuration. 


. vstream_fifo_almost_empty_thr 
eee Video Streamer FIFO almost empty threshold configuration. 


AUDIO FIFO CONFIG 
Address: Operational Base + offset (0x0460) 


[| Bit [Attr/Reset Value| ————“—~s—SCSCSDeScription i 
[31:3 [RO [0x00000000 


afifo_bypass_en 

When enabled, audio samples from the Audio Generator do not 

pass through the external FIFO memory. 

1'b0: Audio samples from the Audio Generator are stored in FIFO 
2 RW {0x0 before being used. 

1'b1i: Audio samples from the Audio Generator are used directly 

by the audio interfaces without passing through the FIFO. 

This field should only be enabled when there is no tmdsqpclk 

available. 


afifo_fill_stop 

When enabled, the Audio FIFO does not push any new audio 
1 RW {0x0 samples into memory 

1'b0O: Audio samples are stored as they are received 

1'b1: Received audio samples are ignored 


afifo_fill_ restart 

Automatically restart Audio FIFO filling mode after it becomes 

empty, following a FIFO underflow event. 

1'bO: After an underflow event, the FIFO needs to be restarted 
rw loxo using afifo_init_p field. 

1'b1: After an underflow event, the FIFO automatically restarts 

storing new audio samples as they are received. 

Note:After an overflow event is triggered, the FIFO must be 

restarted using afifo_init_p field even after underflow condition is 

met. 


AUDIO FIFO CONTROL 

Address: Operational Base + offset (0x0464 

| Bit [Attr|ResetValue| ss ——“‘;‘“CW*éCéOS scription — 
[31:3 [RO |0x00000000 [reserved — —“(‘“‘CSCSCO™OOOOOC(‘C‘idC 


afifo_clr_max_p 
: Clear long term audio FIFO maximum fill status. 


afifo_clr_min_p 
wo foxo Clear long term audio FIFO minimum fill status. 


afifo_init_p 
Audio FIFO initialization pulse 

WO |0x0 When asserted, the Audio FIFO address pointers are reset and 
any internal blocks that receive data from the Audio FIFO are 
restarted. 


AUDIO FIFO THR PASS 

Address: Operational Base + offset (0x0468 

[Attr/Reset Value| —“‘“C™:C*#@ Scription — 
IRO_|Oxo00000__—ifreserved — —“‘“‘“(“(“(‘(<(;*S™CSCSC“(“(‘(C;S™C‘*dC 


31:10 
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| Bit |Attr| Reset Value, 


Po C—“‘CC#é@Scription 
afifo_thr_pass_qst 

RW |0x090 Audio FIFO pass threshold level(real FIFO threshold is configured 
value x4) 


AUDIO FIFO THR 

Address: Operational Base + offset (Ox046C 

| Bit |Attr|ResetValue|  —— “s——“‘;‘“‘SW:Céi eScription=— (Cd 
[31:26[RO_|Ox0O.——sireserved — —“(‘“‘“(“(“(‘(;#:*S*C*C*C*C*C*C*C™C‘*C 


afifo_thr_low_qst 
25:16/RW |0x020 Audio FIFO low threshold level(real FIFO threshold is configured 
value x4). 


15:10|RO_|0x00_—sireserved 


afifo_thr_high_qst 
RW |0x160 Audio FIFO high threshold level(real FIFO threshold is configured 
value x4). 


AUDIO FIFO MUTE THR 

Address: Operational Base + offset (0x0470) 

| Bit |Attr|ResetValue| Ci‘ eect 
[31:26[RO [0x00 reserved 


afifo_thr_mute_low_qst 
25:16/RW |0x008 Audio FIFO mute low threshold level(real FIFO threshold is 
configured value x4). 


15:10/RO_ |0x00___—|reserved 


Meserved 
afifo_thr_mute_high_qst 

RW |0x178 Audio FIFO mute high threshold level(real FIFO threshold is 
configured value x4). 


AUDIO FIFO STATUS1 
Address: Operational Base + offset (0x0474) 
| Bit [Attr/ResetValue| Ci ecription 
afifo_fill_state_max 
0x0000 Minimum fill level reached by Audio FIFO after pass threshold is 
reached. 


afifo_fill_ state_min 
15:0 Oxffff Maximum fill level reached by Audio FIFO after pass threshold is 
reached. 


AUDIO FIFO STATUS2 

Address: Operational Base + offset (0x0478) 

bit attr Reset Value /_____________Description 
ae 0x00 reserved eee 


afifo_underflow_st 
Indicates that Audio FIFO is in underflow 


0x0 afifo_overflow_st 
Indicates that Audio FIFO is in overflow 


[= 0x00 


afifo_fill_ state 
15:0 fro. fo eisclaety Current Audio FIFO fill level 


AUDIO PROC CONFIGO 
Address: Operational Base + offset (0x0480) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:17|RO_|0x0000 
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oe = 


Rw loxo speaker_alloc_ovr_en 
Audio ae. allocation override enable 


115:14[RO [Oxo [reserved 
aud_mute_ovr_value 
/ Audio mute flag override value 
ce 
ie 4 pw | oo Audio mute flag override enable. 
reserved 


111:10/RO_|0x0 [reserved 


pao_rate_ovr_value 
Parallel Audio Output rate mode override value. 

RW {0x0 1'bO: Output rate is equal to sampling frequency(fs) 
1'b1: Output rate is 128/56 of the sampling 
frequency(fs*128/56) 


pao_rate_ovr_en 
8 rw Oo Audio Output rate mode override enable. 


7:6 |RO |OxO_ reserved 


aud_chan_spread_en 
Enable using the four output channels simultaneously to transmit 
audio samples from a single channel. 
1'bO: Audio samples sent in a single channel 
RW |0x0O 1'b1: Audio samples sent in the four channels 
Only applicable in the following scenarios: 
(1)DST and HBR audio streams 
(2)Audio Sample Packet-Layout 0 
3)One Bit Audio-Layout 0 


i2s_bpcuv_en 
4 [ew | Enable 12S Ce mode 
5 Ro 0 reserved s—“‘“S*Ss*s“‘“‘CS*™*™*™*™C™C™CSY 
spdif_en 
2 |aw foo Enable S/PDIF serial audio output 
[25_en 
2 |aw foo | Enable I2S serial audio output 


pao_en 
jo faw foo Enable parallel audio output 


AUDIO PROC CONFIGi 

Address: Operational Base + offset (0x0484) 

| Bit |Attr|ResetValue|  ————Cé‘i Scriptom 
31:14[RO |[0x00000_—s|reserved 


aud_force_pll4x_en 

Force PLL 4x multiplication output control signal 
= By OR 1'bO: Value not forced 

1'b1: Oaud Ea ee force to value 1'b1 


a2 |RO_|OxO_ reserved 


chstatus_select 
Channel Status Packet Selector for 3D Audio. If 3D Audio is 
received, the Channel Status Register save the 8 Channels of the 
corresponding Packet. 
De LOR 0x0 2'bOO: Packet1 
2'b01: Packet2 
2'b10: Packet3 
2' a8 Packet4 


jo |RO_joxo_ si reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


auddet_thr 
Audio type detection is only valid after the number of consecutive 
received audio packets is at least the value configured in this 

RW /|0x00 field. 
5'b0OO000: Reserved 
5'b0001-5'b11111: Number of consecutive audio packets 
Sa required to consider audio type valid. 


| wes reserved 

2 few 
bw oo feta 
AUDIO PROC CONFIG2 
Address: Operational Base + offset (0x0488) 


| Bit |Attr|ResetValue[ CiDeescription 
31:25|RO [0x00 [reserved 


afifo_thr_pass_demutemask_n 
Audio FIFO pass threshold demute mask 

24 Rw lox 1'bO: Audio FIFO pass threshold does not contribute for de- 
asserting the mute signal 
1'b1: Audio FIFO pass threshold contributes for de-asserting the 
mute signal 
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| Bit |Attr|ResetValue| Ci@eescription 


sample_flat_demutemask_n 
Sample Flat demute mask 
4'b0000: Sample Flat does not contribute for de-asserting the 
mute signal 
4'b0001: Sample Flat of channel 0 contributes for de-asserting 
the mute signal 
4'b0010: Sample Flat of channel 1 contributes for de-asserting 
the mute signal 
4'b0011: Sample Flat of channel 0 and 1 contributes for de- 
asserting the mute signal 
4'b0100: Sample Flat of channel 2 contributes for de-asserting 
the mute signal 
4'b0101: Sample Flat of channel O and 2 contributes for de- 
asserting the mute signal 
4'b0110: Sample Flat of channel 1 and 2 contributes for de- 
asserting the mute signal 
; 4'b0111: Sample Flat of channel 0, 1, and 2 contributes for de- 

ZS 20 RN 10x asserting the mute signal 
4'b1000: Sample Flat of channel 3 contributes for de-asserting 
the mute signal 
4'b1001: Sample Flat of channel 0 and 3 contributes for de- 
asserting the mute signal 
4'b1010: Sample Flat of channel 1 and 3 contributes for de- 
asserting the mute signal 
4'b1011: Sample Flat of channel 0, 1, and 3 contributes for de- 
asserting the mute signal 
4'b1100: Sample Flat of channel 2 and 3 contributes for de- 
asserting the mute signal 
4'b1101: Sample Flat of channel 0, 2, and 3 contributes for de- 
asserting the mute signal 
4'b1110: Sample Flat of channel 1, 2, and 3 contributes for de- 
asserting the mute signal 
4'b1111: Sample Flat of channel 0, 1, 2, and 3 contributes for de- 
asserting the mute signal 
reserved 


119:17/RO_|O0xO [reserved 
avmute_demutemask_n 
AVMUTE demute mask 
1'bO: AVMUTE does not contribute for de-asserting the mute 
signal 
1'b1: AVMUTE contributes for de-asserting the mute signal 
115:10[RO_|OxOO_ si reserved 


afifo_thr_mute_low_mutemask_n 

Audio FIFO mute low threshold mute mask 

1'bO: Audio FIFO mute low threshold does not contribute for de- 
RW |0Ox1 ; : 

asserting the mute signal 

1'b1: Audio FIFO mute low threshold contributes for de-asserting 

the mute signal 

afifo_thr_mute_high_mutemask_n 

Audio FIFO mute high threshold mute mask 

1'bO: Audio FIFO mute high threshold does not contribute for 
RW |Ox1 i ; 

asserting the mute signal 

1'b1: Audio FIFO mute high threshold contributes for asserting 

the mute signal 
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| Bit |Attr|ResetValue| Ci eescription 


sample_flat_mutemask_n 
Sample Flat mute mask 
4'b0000: Sample Flat does not contribute for asserting the mute 
signal 
4'b0001: Sample Flat of channel 0 contributes for asserting the 
mute signal 
4'b0010: Sample Flat of channel 1 contributes for asserting the 
mute signal 
4'b0011: Sample Flat of channel 0 and 1 contributes for asserting 
the mute signal 
4'b0100: Sample Flat of channel 2 contributes for asserting the 
mute signal 
4'b0101: Sample Flat of channel 0 and 2 contributes for asserting 
the mute signal 
4'b0110: Sample Flat of channel 1 and 2 contributes for asserting 
the mute signal 

7-4 IRw lox 4’b0111: Sample Flat of channel 0, 1, and 2 contributes for 
asserting the mute signal 
4'b1000: Sample Flat of channel 3 contributes for asserting the 
mute signal 
4'b1001: Sample Flat of channel 0 and 3 contributes for asserting 
the mute signal 
4'b1010: Sample Flat of channel 1 and 3 contributes for asserting 
the mute signal 
4'b1011: Sample Flat of channel 0, 1, and 3 contributes for 
asserting the mute signal 
4'b1100: Sample Flat of channel 2 and 3 contributes for asserting 
the mute signal 
4'b1101: Sample Flat of channel 0, 2, and 3 contributes for 
asserting the mute signal 
4'b1110: Sample Flat of channel 1, 2, and 3 contributes for 
asserting the mute signal 
4'b1111: Sample Flat of channel 0, 1, 2, and 3 contributes for 
asserting the mute signal 
reserved 


3:2 |RO [0x0 [reserved 


aud_fmt_chg_mutemask_n 
Audio format change mute mask 
1 aw lo 1'bO: Audio format change detection does not contribute for 
x1 i ; 
asserting the mute signal 
1'b1: Audio format change detection contributes for asserting the 
mute signal 
avmute_mutemask_n 
Rw lox AVMUTE mute mask 
1'bO: AVMUTE does not contribute for asserting the mute signal 
1'b1: AVMUTE contributes for asserting the mute signal 


AUDIO PROC CONFIG3 
Address: Operational Base + offset (0x048C) 


| Bit |Attr| Reset Value 


speaker_alloc_ovr_value 
Speaker Allocation Override Value. Each bit defines one channel 
to be outputed. 

31:0 |RW |OxO0000000 |(1)If Audio Packets received are 3D Audio Packets then the 32bit 
are used to define up to 32 channels 
(2)If Audio Packets received are not 3D Audio Packets then the 
only the 8 LSB are used to override the Speaker Allocation 
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AUDIO PROC STATUS1 
Address: Operational Base + offset (0x0490) 


Pera aaa 


Po escription 
ooo ee 

31:24] 24|R0 | oxoo Currently active audio Speaker Allocation value 
reserved 


23:21]|RO_|O0x0 [reserved 


aud_sample_present 

Contains the sample_present value of AS, OBA, MSAS, MSOBA 
20:17 audio packets. 

Note: On remaining audio packet types this field is set to 

4'b1111. 


aud_sample_flat 

Contains the sample_flat(or samples_invalid) value of AS, OBA, 

MSAS, MSOBA, and DST audio packets. 

Note1: In DST audio packets, the sample_invalid value is 
16:13 replicated in the 4bits of this field. 

Note2: On remaining audio packet types this field is set to 

4'b0000 

Note3: If the Audio Generator is used when the 

HDMI_QP_RX_ASO interface is defined, this register is set with 

the Co sala Mn dine RCL flat that is defined on the agen_sample_flat field. 


12:9 |RO_|OxO_ [reserved 


aud_mute_st 
Ox4 Indicates current audio mute status 
1'bO: Mute disabled 
1'bi: Mute enabled 
reserved —“‘“‘“CS*S*S*S*S™S™*™*™*™C™C™C™C~*C 


7:4 [RO |oxoO_ reserved 
aud_layout 
Currently active layout(when applicable) 


1'bO: Layout 0 


aud_fmt_st 
Currently active Audio Packet Format value 
: Audio Sample Packet 
: One Bit Audio Sample Packet 
: DST Audio Packet 
: High-Bitrate(HBR) Audio Stream Packet 
: Multi-Stream Audio Sample Packet 
: One Bit Multi-Stream Audio Sample Packet 
: 3D Audio Sample Packet 
: 3D One Bit Audio 


AUDIO PROC STATUS2 
Address: Operational Base + offset (0x0494) 


| Bit |Attr| Reset Value 


aud_32ch_alloc 
Currently active Speaker Allocation received for 3D Audio(up to 
32 channels) 

31:0 Ox00000000 |(1)If the Audio InfoFrame is received then the Speaker Allocation 
is defined by Speaker Mask or Channel Index, respectively. 
(2)If the Audio Metadata Packet is received then the Speaker 
Allocation is defined as {20'd0, ACAT, CA}. 


AUDIO PROC CHSTAT SPO Li 
Address: Operational Base + offset (0x04A0) 
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| Bit |Attr| Reset Value, 


SS tes _chstatus_sp0_left_3_0 
31:0 |ro | xO0po0e0p Channel Status bytes 3 to 0 from Sub Packet 0, Left channel. 


AUDIO PROC CHSTAT SPO L2 
Address: Operational Base + offset (0x04A4) 


| Bit |Attr|/ResetValue| Ci eescription = 


aud_chstatus_sp0O_left_7_4 
31:0 |ro | i gcgmics Channel Status bytes 7 to 4 from Sub Packet 0, Left channel. 


AUDIO PROC CHSTAT SPO L3 
Address: Operational Base + offset (0Ox04A8 


| Bit |Attr[ResetValue| ——Ci@eescription = 
; aud_chstatus_sp0O_left_11_8 
31:0 [RO EAQEOPPEUO Channel Status bytes 11 to 8 from Sub Packet 0, Left channel. 


AUDIO PROC CHSTAT SPO L4 
Address: Operational Base + offset (Ox04AC) 


| Bit _[Attr| Reset Value 
. aud_chstatus_spO_left_15_12 
asd RO |ox00000000 Channel Status bytes 15 to 12 from Sub Packet 0, Left channel. 


AUDIO PROC CHSTAT SPO L5 
Address: Operational Base + offset (Ox04BO0 


| Bit |Attr| Reset Value 
; aud_chstatus_sp0O_left_19_16 
a RO |ox00000000 Channel Status bytes 19 to 16 from Sub Packet 0, Left channel. 


AUDIO PROC CHSTAT SPO L6 
Address: Operational Base + offset (0x04B4) 


eo 7 eee ieee 
aud_chstatus_sp0O_left_23_20 
1:0 |RO_ |ox00000000 Channel Status bytes 23 to 20 from Sub Packet 0, Left channel. 


AUDIO PROC CHSTAT SPO R1 
Address: Operational Base + offset (0x04B8) 


aoe ResetValue[  —— —“‘“‘~éicription = 
aud_chstatus_sp0O_right_3_0 
1:0 ro oxo0000000 Channel Status bytes 3 to 0 from Sub Packet 0, Right channel. 


AUDIO PROC CHSTAT SPO R2 
Address: Operational Base + offset (Ox04BC 


| Bit |Attr[ResetValue| ———CiDeescription = 
. aud_chstatus_sp0O_right_7_4 
ane Ro |ox00000000 Channel Status bytes 7 to 4 from Sub Packet 0, Right channel. 


AUDIO PROC CHSTAT SPO R3 
Address: Operational Base + offset (0x04C0) 


| Bit |Attr| Reset Value 


; aud_chstatus_spO_right_11_8 
ae RO |ox00000000 Channel Status bytes 11 to 8 from Sub Packet 0, Right channel. 


AUDIO PROC CHSTAT SPO R4 
Address: Operational Base + offset (0x04C4) 
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| Bit |Attr| Reset Value, 


——————————————— _chstatus_spO_right_15_12 
31:0 |ro | DxHOobe0ne Channel Status bytes 15 to 12 from Sub Packet 0, Right channel. 


AUDIO PROC CHSTAT SPO R5 
Address: Operational Base + offset ee eee 


| Bit |Attr|Reset Value|  # =~ ‘Description =  =—_—_ 
aud_chstatus_spO_right_19_16 
31:0 |ro | animale Channel Status bytes 19 to 16 from Sub Packet 0, Right channel. 


AUDIO PROC CHSTAT SPO R6 
Address: Operational Base + offset (Ox04CC 


| Bit |Attr[Reset Value] —Ci@eescription = 
; aud_chstatus_sp0O_right_23_20 
31:0 [RO BAQEOPPEUO Channel Status bytes 23 to 20 from Sub Packet 0, Right channel. 


AUDIO PROC CHSTAT SPi Li 
Address: Operational Base + offset (0x04D0) 


| Bit_[Attr| Reset Value 
; aud_chstatus_spi_left_3_0 
eae RO |ox00000000 Channel Status bytes 3 to 0 from Sub Packet 1, Left channel. 


AUDIO PROC CHSTAT SP1 L2 
Address: Operational Base + offset (0Ox04D4 


| Bit |Attr| Reset Value 
. aud_chstatus_sp1_left_7_4 
a RO |ox00000000 Channel Status bytes 7 to 4 from Sub Packet 1, Left channel. 


AUDIO PROC CHSTAT SP1i L3 
Address: Operational Base + offset (0x04D8) 


ea Reset Value 


aud_chstatus_sp1i_left_11_8 
1:0 ro Joxo0000000 Channel Status bytes 11 to 8 from Sub Packet 1, Left channel. 


AUDIO PROC CHSTAT SP1 L4 
Address: Operational Base + offset (Ox04DC) 


aoe Reset Value| — —“‘CSCODesScription=— (Cid 
aud_chstatus_spi_left_15_12 
1:0 ro oxo0000000 Channel Status bytes 15 to 12 from Sub Packet 1, Left channel. 


AUDIO PROC CHSTAT SP1 L5 
Address: Operational Base + offset (Ox04E0 


| Bit |Attr[ResetValue| ss —Ci@eescription = 
; aud_chstatus_sp1_left_19_16 
ane Ro |ox00000000 Channel Status bytes 19 to 16 from Sub Packet 1, Left channel. 


AUDIO PROC CHSTAT SP1i L6 
Address: Operational Base + offset (0x04E4) 


| Bit |Attr| Reset Value 


; aud_chstatus_spi_left_23_20 
ala RO |ox00000000 Channel Status bytes 23 to 20 from Sub Packet 1, Left channel. 


AUDIO PROC CHSTAT SP1i Ri 
Address: Operational Base + offset (Ox04E8) 
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| Bit |Attr| Reset Value, 


ES tion _______ _chstatus_sp1_right_3_0 
31:0 |ro | DxHOobe0ne Channel Status bytes 3 to 0 from Sub Packet 1, Right channel. 


AUDIO PROC CHSTAT SP1 R2 
Address: Operational Base + offset (Ox04EC) 


| Bit |Attr[ResetValue| —— —‘“‘éi ecription 
aud_chstatus_sp1_right_7_4 
31:0 |ro | i gcgmics Channel Status bytes 7 to 4 from Sub Packet 1, Right channel. 


AUDIO PROC CHSTAT SPi R3 
Address: Operational Base + offset (0Ox04FO 


| Bit |Attr/ResetValue| —Ciéeescription = 
: aud_chstatus_sp1_right_11_8 
31:0 [RO EAQEOPPEUO Channel Status bytes 11 to 8 from Sub Packet 1, Right channel. 


AUDIO PROC CHSTAT SP1 R4 
Address: Operational Base + offset (Ox04F4) 


| Bit |Attr] Reset Value 
. aud_chstatus_sp1_right_15_12 
asd Ro |0x00000000 Channel Status bytes 15 to 12 from Sub Packet 1, Right channel. 


AUDIO PROC CHSTAT SPi R5 
Address: Operational Base + offset (Ox04F8 


| Bit |Attr| Reset Value 
: aud_chstatus_spi_right_19_16 
a Ro |ox00000000 Channel Status bytes 19 to 16 from Sub Packet 1, Right channel. 


AUDIO PROC CHSTAT SP1 R6 
Address: Operational Base + offset (OxO04FC) 


fo 7 een 
aud_chstatus_sp1_right_23_20 
1:0 |RO_ |ox00000000 Channel Status bytes 23 to 20 from Sub Packet 1, Right channel. 


AUDIO PROC CHSTAT SP2 Li 
Address: Operational Base + offset (0x0500) 


ao Reset Value[ Ci escription 


aud_chstatus_sp2_left_3_0 
1:0 ro oxo0000000 Channel Status bytes 3 to 0 from Sub Packet 2, Left channel. 


AUDIO PROC CHSTAT SP2 L2 
Address: Operational Base + offset (0x0504 


| Bit |Attr|ResetValue| ss ———C‘iescription = 
: aud_chstatus_sp2_left_7_4 
a FRO. [ox00000000 Channel Status bytes 7 to 4 from Sub Packet 2, Left channel. 


AUDIO PROC CHSTAT SP2 L3 
Address: Operational Base + offset (0x0508) 


| Bit |Attr| Reset Value 


: aud_chstatus_sp2_left_11_8 
oe RO |ox00000000 Channel Status bytes 11 to 8 from Sub Packet 2, Left channel. 


AUDIO PROC CHSTAT SP2 L4 
Address: Operational Base + offset (0x050C) 
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| Bit |Attr| Reset Value, 


es _chstatus_sp2_left_15_12 
31:0 |ro | DxHOobe0ne Channel Status bytes 15 to 12 from Sub Packet 2, Left channel. 


AUDIO PROC CHSTAT SP2 L5 
Address: Operational Base + offset ee = pean 


| Bit |[Attr/Reset Value| = = ...__‘ Description = ~—_—sSY 
aud_chstatus_sp2_left_19_16 
31:0 |ro | ium Channel Status bytes 19 to 16 from Sub Packet 2, Left channel. 


AUDIO PROC CHSTAT SP2 L6 
Address: Operational Base + offset (0x0514 


| Bit |Attr[ResetValue| ss —Ci@eescription = 
; aud_chstatus_sp2_left_23_20 
31:0 [RO BAQEOPPEUO Channel Status bytes 23 to 20 from Sub Packet 2, Left channel. 


AUDIO PROC CHSTAT SP2 R1 
Address: Operational Base + offset (0x0518) 


| Bit |Attr| Reset Value 
: aud_chstatus_sp2_right_3_0 
ade RO [ox00000000 Channel Status bytes 3 to 0 from Sub Packet 2, Right channel. 


AUDIO PROC CHSTAT SP2 R2 
Address: Operational Base + offset (0x051C 


| Bit |Attr| Reset Value 
; aud_chstatus_sp2_right_7_4 
ae RO ox00000000 Channel Status bytes 7 to 4 from Sub Packet 2, Right channel. 


AUDIO PROC CHSTAT SP2 R3 
Address: Operational Base + offset (0x0520) 


|) a 
aud_chstatus_sp2_right_11_8 
1:0 |RO_ |ox00000000 Channel Status bytes 11 to 8 from Sub Packet 2, Right channel. 


AUDIO PROC CHSTAT SP2 R4 
Address: Operational Base + offset (0x0524) 


el ResetValue[  —— —“ié‘i@Scription 
aud_chstatus_sp2_right_15_12 
1:0 ro Joxo0000000 Channel Status bytes 15 to 12 from Sub Packet 2, Right channel. 


AUDIO PROC CHSTAT SP2 R5 
Address: Operational Base + offset (0x0528 


| Bit |Attr[ResetValue| ——Ci@eescription = 
; aud_chstatus_sp2_right_19_16 
ane Ro |ox00000000 Channel Status bytes 19 to 16 from Sub Packet 2, Right channel. 


AUDIO PROC CHSTAT SP2 R6 
Address: Operational Base + offset (0x052C) 


| Bit |Attr| Reset Value 


: aud_chstatus_sp2_right_23_20 
sata RO |ox00000000 Channel Status bytes 23 to 20 from Sub Packet 2, Right channel. 


AUDIO PROC CHSTAT SP3 Li 
Address: Operational Base + offset (0x0530) 
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| Bit |Attr| Reset Value, 


Se tes _chstatus_sp3_left_3_0 
31:0 |ro | xO0po0e0p Channel Status bytes 3 to 0 from Sub Packet 3, Left channel. 


AUDIO PROC CHSTAT SP3 L2 
Address: Operational Base + offset (0x0534) 


| Bit |Attr|/ResetValue| Ci eescription 


aud_chstatus_sp3_left_7_4 
31:0 |ro | i gcgaics Channel Status bytes 7 to 4 from Sub Packet 3, Left channel. 


AUDIO PROC CHSTAT SP3 L3 
Address: Operational Base + offset (0x0538 


| Bit |Attr[ResetValue| ——Ci@eescription = 
; aud_chstatus_sp3_left_11_8 
31:0 [RO EAQEOPPEUO Channel Status bytes 11 to 8 from Sub Packet 3, Left channel. 


AUDIO PROC CHSTAT SP3 L4 
Address: Operational Base + offset (0x053C) 


| Bit_[Attr| Reset Value 
. aud_chstatus_sp3_left_15_12 
asd RO |ox00000000 Channel Status bytes 15 to 12 from Sub Packet 3, Left channel. 


AUDIO PROC CHSTAT SP3_L5 
Address: Operational Base + offset (0x0540 


| Bit |Attr| Reset Value 
; aud_chstatus_sp3_left_19_16 
a RO |ox00000000 Channel Status bytes 19 to 16 from Sub Packet 3, Left channel. 


AUDIO PROC CHSTAT SP3_ L6 
Address: Operational Base + offset (0x0544) 


eo eee ee 
aud_chstatus_sp3_left_23_20 
1:0 |RO_ |ox00000000 Channel Status bytes 23 to 20 from Sub Packet 3, Left channel. 


AUDIO PROC CHSTAT SP3 R1 
Address: Operational Base + offset (0x0548) 


ao ResetValue[  ————C—“‘*‘CiScriptiom 
aud_chstatus_sp3_right_3_0 
1:0 ro oxo0000000 Channel Status bytes 3 to 0 from Sub Packet 3, Right channel. 


AUDIO PROC CHSTAT SP3 R2 
Address: Operational Base + offset (0x054C 


| Bit |Attr[ResetValue| = —Ci@eescription = 
. aud_chstatus_sp3_right_7_4 
ane Ro |ox00000000 Channel Status bytes 7 to 4 from Sub Packet 3, Right channel. 


AUDIO PROC CHSTAT SP3 _ R3 
Address: Operational Base + offset (0x0550) 


| Bit |Attr| Reset Value 


; aud_chstatus_sp3_right_11_8 
oe RO |ox00000000 Channel Status bytes 11 to 8 from Sub Packet 3, Right channel. 


AUDIO PROC CHSTAT SP3 R4 
Address: Operational Base + offset (0x0554) 
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| Bit |Attr| Reset Value, 


SS ees _chstatus_sp3_right_15_12 
31:0 |ro | OxO0po0e0» Channel Status bytes 15 to 12 from Sub Packet 3, Right channel. 


AUDIO PROC CHSTAT SP3_R5 
Address: Operational Base + offset ee = — peer 


| Bit |Attr|Reset Value| = = ‘Description =  —s 
aud_chstatus_sp3_right_19_16 
31:0 |ro | ania Channel Status bytes 19 to 16 from Sub Packet 3, Right channel. 


AUDIO PROC CHSTAT SP3 R6 
Address: Operational Base + offset (OxO055C 


| Bit |Attr[ResetValue| ——sCi@eescription = 
; aud_chstatus_sp3_right_23_20 
31:0 [RO eAQEOOP Hue Channel Status bytes 23 to 20 from Sub Packet 3, Right channel. 


SCDC CONFIG 

Address: Operational Base + offset (0x0580) 

Dit Attr| Reset Value|______Descelptlon _| 
[31:6 [RO _|Oxo000000 [reserved 


rr_ifflags_alreadyset 
Read Request sent if RR_Enable bit is set with any of the Update 
Flags already. 

RW {0x0 1'b1: Read Request sent when RR_Enable bit is set and any of 
the Update Flags is already. 
1'bO: Read Request sent only when RR_Enable is previous active 
and a. of the Update Flags transitions from 0 to 1. 


hae reserved 


standby 
2 Jaw oxo (fA is placed into standby or is unpowered. 
hpdlow 


powerprovided 

Power provided 

1'b1: +5V Power Signal is provided by the Source 
1'bO: +5V Power Signal is not provided by the Source 


SCDC CONTROL 

Address: Operational Base + offset (0x0584 

| Bit [Attr|/ResetValue| ss ———“i‘“W:*CéS scription — 
[31:1 [RO [0x00000000 [reserved —“‘“‘“‘“‘“(‘(;*™COCOCOCCCCSCidC 


frl_start_ovr_p 
jo jwo foo SCDC FRL Link Training-FRL_start override 


SCDC_ REGBANK_ STATUSO 
Address: Operational Base + offset (0x0588) 
| Bit [Attr/ResetValue| Ci escription 
Oxo. sireserved 
frl_start_sts 
FRL_start Update Flag status. Remains set(=1) until a new Link 


Training process occurs-unlike scdc_frl_start, this register field is 
not cleared by Source. 


27:15|RO_|0x0000 


14 0x0 scdc_rsed_update 
SCDC Update Flags register-RSED_Update 
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| Bit |Attr|ResetValue| Cieescription 


13 Ro Joxo scdc_flt_update 
SCDC Update Flags register-FLT_update 

pa po oo ips eemareteot 
SCDC Update Flags register-FRL_start 

a ee 
SCDC Update Flags register-Source_Test_Update 


po fo oo eirommaiaes 
SCDC Update Flags register-RR Test 

p fo po lesen 
SCDC Update Flags register-CED_Update 

pho oo Sciam pe 
SCDC Update Flags register-Status_Update 

7:0 ro joxoo scdc_sourceversion a . | 
SCDC Source Version/Revision register-Source Version 


SCDC REGBANK STATUS1 
Address: Operational Base + offset (0x058C) 
| Bit |Attr|ResetValue|  ————Cé‘CiScritiom 
[31:9 [RO _|Oxo00000_—ifreserved 
fo oo (eSi‘snnitacaroning sone 
SCDC Status register-Scrambling_Status 
oo. — a 


scdc_tmdsbitclkratio 
SCDC_TMDS Configuration register-TMDS_Bit_Clock_ratio 


p pope ESS Saecanonersemoes one 
SCDC TMDS Configuration register-Scrambling_Enable 


SCDC REGBANK STATUS2 
Address: Operational Base + offset (0x0590) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


ee 
SCDC Configuration register-FFE_Levels 
1:8 fro joxo scdc_frl_rate 
SCDC configuration reg aa 
ha reserved 
po oo Smgtntnnciramwan 
SCDC Configuration register-FLT_no_retrain 
po foo ke tanec 
SCDC Configuration register-RR_Enable 


SCDC REGBANK STATUS3 

Address: Operational Base + offset (0x0594) 

| Bit |Attr|ResetValue| CC‘ Scritiom 
SS  < ———<$<—<——<$<—<$—<$——$__—— 


SCDC Status Flags register-Ch2_ Locked 


a 
SCDC Status Flags register-Ch1_Locked 
CO 
SCDC Status Flags register-ChO_Locked 
po oo dS ending omee 
SCDC Status Flags register-Clock_Detected 
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SCDC REGBANK STATUS4 
Address: Operational Base + offset (0x0598 


| Bit |Attr[ResetValue|  —— ——é‘i@Scriptiom 
31 Ree | eee 

SCDC CED registers-Channel 1 Character Error Valid 
: scdc_err_deti 
a 16|RO | eats SCDC CED registers-Channel 1 Character Error Count 


ps fo bo lect 
SCDC CED registers-Channel 0 Character Error Valid 
: scdc_err_det0O 
14:0 |Ro- cone SCDC CED registers-Channel 0 Character Error Count 


SCDC REGBANK STATUSS5 
Address: Operational Base + offset (0x059C) 


aaa Reset Value 
1 fro oxo | scdc_erdet_laneO_ valid 

SCDC CED registers-Lane 0 Character Error valid 
scdc_erdet_laneO 

30:16]RO_ Chere SCDC CED registers- Lane O Character Error Count 

is pope feats 
SCDC CED registers-Channel 2 Character Error Valid 

: scdc_err_det2 
14:0 |ro | cents: SCDC CED registers-Channel 2 Character Error Count 


SCDC REGBANK STATUSS8 
Address: Operational Base + offset (0x05A8) 


| Bit |Attr| Reset Value 
31:8 |RO_|0x000000 


po oo (eS letSipen ernst 
SCDC Test Configuration register-TestReadRequest 
6:0 ro |oxoo scdc_testreadreqdelay 
SCDC Test Configuration register-TestReadRequestDelay 


SCDC REGBANK MS STATUSO 
Address: Operational Base + offset (OxO5AC) 


| Bit |Attr| Reset Value 


manufacturspecificwrO 
31:0 0x00000000 |SCDC Manufacturer Specific Registers- 
ManufacturerSpecific_Wr[31:0] 


SCDC REGBANK MS STATUS1 
Address: Operational Base + offset (Ox05BO 


| Bit_|Attr| Reset Value 


manufacturspecificwr1 
31:0 0x00000000 |SCDC Manufacturer Specific Registers- 
ManufacturerSpecific_Wr[63:32] 


SCDC_REGBANK MS STATUS2 
Address: Operational Base + offset (0x05B4) 


| Bit |Attr| Reset Value 


manufacturspecificwr2 
31:0 0x00000000 |SCDC Manufacturer Specific Registers- 
ManufacturerSpecific_Wr[95:64] 


SCDC REGBANK MS STATUS3 
Address: Operational Base + offset (0x05B8) 
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| Bit |Attr| Reset Value . 
31:0 


Po C—C—“‘(CC*éeScription 
manufacturspecificwr3 

0x00000000 |SCDC Manufacturer Specific Registers- 
ManufacturerSpecific_Wr[127:96] 


SCDC REGBANK MS STATUS4 
Address: Operational Base + offset (OxO5BC 
[ResetValue[ ——“ié‘i@Scritiom 
manufacturspecificwr4 
0x0000 SCDC Manufacturer Specific Registers- 
ManufacturerSpecific_Wr[143:128] 


SCDC_REGBANK_ CONFIGO 

Address: Operational Base + offset (Ox05CO) 

| Bit [Attr|ResetValue| CC‘ eScritiom 
[31:8 [RO |[0x000000__—i[reserved 


. scdc_sinkversion_qst 
SCDC Sink Version register - Sink Version 


SCDC REGBANK CONFIGi 
Address: Operational Base + offset (0x05C4) 


| Bit |Attr| Reset Value 


. manufacturer_oui_qst 
aie Rw |oxo00000 SCDC Manufacturer Specific registers-Manufacturer_OUI 


7:0 |RO_ |0x0O reserved 


SCDC REGBANK CONFIG2 
Address: Operational Base + offset (Ox05C8 


| Bit_|Attr| Reset Value 


. deviceid_stringO_qst 
CA eeer ons SCDC Manufacturer Specific registers-Device ID_ String 


SCDC_REGBANK_ CONFIG3 
Address: Operational Base + offset (Ox05CC) 


| Bit |Attr| Reset Value 


: deviceid_string1_qst 
seictateiahe tele SCDC Manufacturer Specific registers-Device ID_String MSBytes. 


SCDC_REGBANK_CONFIG4 

Address: Operational Base + offset (OxO05D0 

| Bit [Attr|/ResetValue| ss ——“i‘“S:CéS escription =— 
31:24[RO [0x00 —sireserved — —( —“‘“(‘“‘“(“(“C(;:*#S*S*S*™*™*™C™C™C™C™C~*CS 


deviceid_sw_minorrev_qst 
23:16/RW |0x00 SCDC Manufacturer Specific registers-Device ID Software Minor 
Revision. 


deviceid_sw_majorrev_qst 
15:8 |RW /0x00 SCDC Manufacturer Specific registers-Device ID Software Major 
Revision. 


4 Jaw foo deviceid_majorrev_qst 
7:4 |RW [0x0 SCDC Manufacturer Specific registers-Device ID Hardware Major 
Revision. 
deviceid_minorrev_qst 
3:0 |RW |0x0 SCDC Manufacturer Specific registers-Device ID Hardware Minor 
Revision. 
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SCDC_REGBANK_ CONFIG5 
Address: Operational Base + offset (0x05D4) 


| Bit |Attr| Reset Value, 


manufacturspecificO_qst 
31:0 |RW |Ox00000000 |SCDC Manufacturer Specific registers- 
ManufacturerSpecific_Rd[31:0]. 


SCDC REGBANK CONFIG6 
Address: Operational Base + offset (0x05D8) 


| Bit [Attr|ResetValue| CC‘ Scriptom 
manufacturspecific1_qst 

31:0 |RW |Ox00000000 |SCDC Manufacturer Specific registers- 
ManufacturerSpecific_Rd[63:32]. 


SCDC REGBANK CONFIG7 
Address: Operational Base + offset (OxO5DC 


| Bit [Attr/ResetValue| Ci cription 
manufacturspecific2_qst 

SCDC Manufacturer Specific registers- 
ManufacturerSpecific_Rd[95:64]. 


SCDC_REGBANK_ CONFIGS 
Address: Operational Base + offset (Ox05E0) 


| Bit [Attr|ResetValue| Ci‘ Scriptom 
manufacturspecific3_qst 

31:0 |RW |Ox00000000 |SCDC Manufacturer Specific registers- 
ManufacturerSpecific_Rd[127:96]. 


VPG CONFIGO 
Address: Operational Base + offset (0x0700) 


=Bit_{attr[ Reset Value|___Description 
31:30|RO [Oxo [reserved 


vpg_connection_sel_qst 
VPG output connection selection 
2'b00: Disconnected 
2'b01: Connected to HDCP 
saa aasiell lu 2'b10: Connected to Video Processor 
2'bi1: Connected to PVO Interface 
Note: When connected to HDCP or Video Processor, the vpg is 
Fe ea to 8bit(without deep color mode). 


27:25|RO_|OxO_ [reserved 


vpg_colorrange_qst 
Color range 

= ee 1'bO: Full range 
1'b1: Limited range 


vpg_colordepth_qst 
Video color depth 
4'b0000-4'b0011: Reserved, 24bits color depth if selected 
: 4'b0100: 24bits(8 per component) 
setts \uidal [exe 4'b0101: 30bits(10 per component) 
4'b0110: 36bits(12 per component) 
4'b0111: 48bits(16 per component) 
4'b1000-4'bi111: Reserved, 24bits color depth if selected 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3020 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


vpg_prepetition_qst 
: Pixel repetition support 
Tene lee 4'b0000: No pixel repetition 
4'b0001-4'b1001: pixel send 1 + vpg_prepetition 


a5 |RO_|OxO_ reserved 


vpg_colorimetry_qst 
Video colorimetry 
3'b000: RGB 4:4:4 
14:12;}RW {0x0 3'b001: YCC 4:2:2 
3'b010: YCC 4:4:4 
3'b011: YCC 4:2:0 
a a nad b100-3'b111: Reserved, RGB 4:4:4 if selected 


os reserved 


vpg_vblankosc_qst 
9 Jaw ee: ee blank length oscillation 


vpg_ilace_qst 

Rw loxo Interlaced/Progressive video 
1'bO: Progressive 
1'bi: Interlaced 


7 |RO_|0x0_ reserved 


vpg_vs_pol_qst 
Vertical sync signal polarity 
oe 1'bO: Negative polarity 
1'b1: Positive polarity 
vpg_hs_pol_qst 
Horizontal sync signal polarity 
: RE 080 1'bO: Negative polarity 
1'b1: Positive polarity 
vpg_de_pol_qst 
Debug field, data enable signal polarity 
‘ BME 0x0 1'bO: Negative polarity 
1'b1: Positive polarity 
3:1 [RO [oxo reserved 


vpg_en 

Enable video pattern generator 
RE 1080 1'bO: Disable 

1'b1: Enable 


VPG CONFIG1 

Address: Operational Base + offset (0x0704 

| Bit [Attr|/ResetValue| ss —“‘S#éiS scription — 
[31:18[RO |0x0000_—sireserved eC —“‘“(‘(‘“‘“(;:S*S*C*C*C*C*C*C*C*C*C*C;C™C™C™C~C*dC 


vpg_patt_mode_qst 
Video generator pattern mode 
; 2'b00: Color spectrum 
EZ oT ORME 0X0 2'b0O1: Gray ramp 
2'b10: Chess board 
2'bi1: Chess board 
reserved 


15:8 |RO 0x00 _—|reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


vpg_3d_struct_qst 
3D Structure 
4'b0000: Reserved, video in 2D mode if selected 
4'b0001: Frame packing mode 
4'b0010: Field alternative mode 
Rw loxo 4'b0011: Line alternative mode 
4'b0100: Side-by-side full mode 
4'b0101: L+depth mode 
4'b0110: L+depth+GFX+G-depth mode 
4'b0111: Top-and-Bottom 
4'b1000: Side-by-side half mode 
4'b1001-4'bi111: Cone eal ied alee ee video in 2D mode if selected. 


a reserved C—‘“‘“S*S*™*™”™C”O™OC™C™C~CsdCY 


vpg_3d_frameseq_qst 
2 few 0x0 Signals video generator that the 3D frame sequential is the 
configured 3D video mode. 
vpg_3d_en_qst 
VPG HAHB CONFIG 
Address: Operational Base + offset (0x0708) 


| Bit |Attr|Reset Value] CiDeescription = 
31:29|RO [Oxo [reserved 


. vpg_hblank_qst 
28:16|RW [0x0020 Horizontal blank length 
15:14[RO_|oxo_ si reserved 
; vpg_hactive_qst 
oxtee Horizontal active length 
VPG HDHW_ CONFIG 
Address: Operational Base + offset (0x070C) 
| Bit [Attr/ResetValue| ——Céiescription 
31:26[RO_ [0x00 reserved 
; vpg_hwidth_qst 
al es ala Horizontal ec width 
a a reserved ™~—‘“SOCO~O~™OCOCOCOCSCSCSC‘CSCO#*@dS 
vpg_hfront_qst 
axon? Horizontal sync front 


VPG VAVB CONFIG 
Address: Operational Base + offset samen 


Bit Attr| Reset Value|  §  —_.__Deseription =—— as s—(—isé<Cs<SsSs—~S*™r 


vpg_vblank_qst 
Vertical blank length 


VPG VDVW_ CONFIG 

Address: Operational Base + offset (0x0714) 

Dit _|attr/ Reset Value|_____Deseription 
RO _|Ox00O_ si reserved Sd 
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| Bit |Attr|ResetValue| Ci@eescription 


vpg_vwidth_qst 
ee: zsteew Jove ict syney sync width 


15:9 [RO |[oxoO. reserved 
vpg_vfront_qst 

VPG CB LENGTH CONFIG 

Address: Operational Base + offset (0x0718) 


| Bit |Attr| Reset Value 
31:25|RO [0x00 reserved 


. vpg_cb_height_qst 
ad 16|rw |oxoo0 Chess board Neng ne eign tile height 


}15:10/RO [0x00 ——sireserved 
vpg_cb_width_qst 
0 few ieee Chess board pattern tile width 


VPG CB COLORA L 
Address: Operational Base + offset (0Ox071C 


| Bit |Attr|ResetValue| Cieescription 
; vpg_cb_colora_low_qst 
oxnononere Chess board pattern tile color a 32 least significant bits 


VPG CB COLORA H 

Address: Operational Base + offset (0x0720) 

| Bit [Attr|ResetValue|  —————C‘i Scriptom 
[31:16[RO_|0xo000 reserved 


; vpg_cb_colora_high_qst 
exten Chess board pattern tile color a 16 most significant bits 


VPG CB COLORB L 
Address: Operational Base + offset (0x0724 


| Bit |Attr|ResetValue| C(eescription 
: vpg_cb_colorb_low_qst 
et Chess board pattern tile color b 32 least significant bits 


VPG CB COLORB H 

Address: Operational Base + offset (0x0728) 

| Bit [Attr|ResetValue| CC‘ scription =— 
[31:16[RO_|0xo000_ reserved 


: vpg_cb_colorb_high_qst 
PnO0e Chess board pattern tile color b 16 most significant bits 


AUDIO GEN CONFIGO 

Address: Operational Base + offset (0x0740) 

| Bit [Attr|ResetValue|  ———Ci‘Ce@Scriptiom 
31:16[RO |[0x0000_ [reserved 


: agen_speaker_alloc 
Audio ae speaker/channel allocation 


7:6 |RO_ [xo reserved —“‘“S*s*s“‘“‘“‘“S*S*S*”™”™”™OOCOC(‘(C*C 


agen_sample_flat 
srw foxo Audio generator Sample Flat value 
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| Bit |Attr|ResetValue| Ci@eescription 


agen_layout 

Audio generator layout 
iene 1'bO: Layout 0 

1'b1: Layout 1 


0 pw foo eee 
agen_en 
0 |aw | Enable audio generator 


AUDIO GEN CONFIG1 
Address: Operational Base + offset (0x0744) 


spit jAtty Reset Value /___—______Beseriptinn 
r 


0x0000000 
AUDIO_GEN_CONFIG2 


agen_freq_fs 
Audio sample frequency(Hz) Supported values 
: 32000 
: 44100 
: 48000 
: 64000 
: 88200 
: 96000 
: 128000 
: 176400 
0x00 : 192000 
: 256000 
: 352800 
: 384000 
: 512000 
: 705600 
: 768000 
: 1024000 
: 1411200 
: 1536000 
5'b10010-5'bi1111: Reserved 
Address: Operational Base + offset (0x0748) 


| Bit |Attr|/ResetValue| Ci eescription = 
fealaa 0x0000 


15:8 0x00 iec_chsts_categorycode_qst 
Audio Generator Channel Status Category Code value 


5 feo fons ae Sratar Channel Status Category Code value reserved 


: iec_chsts_lpcmmode_qst 
sau C—O Generator Channel Status Linear PCM Audio Mode 


4 reserved s—‘“‘“S*s*s“‘“‘“CSCSC*C”C#C*C*C(‘“(“(SNCNCNC#*C 


Rw loxo iec_chsts_copyright_qst 
Audio Generator Channel Status Copyright value 
iec_udata_right_qst 
i Audio Generator Right channel user data 
iec_udata_left_qst 
jo |rw oxo Audio Generator Left channel user data 


AUDIO GEN CONFIG3 
Address: Operational Base + offset (0x074C) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3024 


RK3588 TRM-Part2 


| Bit |Attr/ResetValue| Ci eescription 


; iec_chsts_sampfreq_qst 
19:16|RW foxo Audio Generator Channel Status Sampling Frequency value 
15:8 [RO [0x00 [reserved 
: iec_chsts_channelnumber_qst 
Ten Audio Generator Channel Status Channel Number value 
: iec_chsts_sourcenumber_gqst 
Audio Generator Channel Status Source Number value 
CED CONFIG 
Address: Operational Base + offset (0x0760) 


Dit {Attr| Reset Value|______Descelptlon _| 
31:28|RO [oxo reserved 


Enable Character Error Checking during Video data 
. "1 ced_dataischecken_qst 
Enable Character Error Checking during Data Island 
es_fowlos ESS Src dn cans 
Enable Character Error Checking during Guard Bands 
pew bs (Sas Soar rch ing Ph 
Enable Character Error Ce eee ae during Control Period 


23:15[RO_|Ox00O reserved 
ced_chlockmaxer_qst 
14:0 |RW |/0x0000 Maximum errors detected within q period of 10ms to consider 


that the channel is locked 


CED STATUS 
Address: Operational Base + offset (0x0764) 
Reset Value 


ced_decstate_ch2 

Current Character Error Detection Decode State for channel 2 
3'b000: Unknown 

3'b001: Control Period 

3'b010: Data Island 

3'b011: Video Data 

3'b100: Guard Bandi 

3'b101: Guard Band2 

3'b110: Video Data to Control Period transition state 

3'b111: Data Island to Control Period transition state 
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| Bit |Attr[ResetValue|—_— ——“‘SW OCC esScription =—_ se CCCid 
ced_decstate_chi 
Current Character Error Detection Decode State for channel 1 
3'b000: Unknown 
3'b001: Control Period 
3'b010: Data Island 
3'b011: Video Data 
3'b100: Guard Bandi 
3'b101: Guard Band2 
3'b110: Video Data to Control Period transition state 
3'b111: Data Island to Control Period transition state 
ced_decstate_chO 
Current Character Error Detection Decode State for channel 0 
3'b000: Unknown 
3'b001: Control Period 
3'b010: Data Island 
3'b011: Video Data 
3'b100: Guard Bandi 
3'b101: Guard Band2 
3'b110: Video Data to Control Period transition state 
3'b111: Data Island to Control Period transition state 


CED DYN CONFIG 

Address: Operational Base + offset (0x0768 

| Bit [Attr|ResetValue| ss —“‘“CW:*CéS scription — Cd 
[31:15[RO |0x00000_—sireserved — —“(‘“‘“(CS™”;:*OCOCOCOCOC*C*C*C*C;C‘*dC 


ced_dyn_thr_qst 
. Dynamic Character Error Detection counters interrupt threshold. 
a (acl beac Interrupt is generated when error counter is equal or bigger than 
the configured value. 


CED DYN CONTROL 

Address: Operational Base + offset (Ox076C 

| Bit [Attr|ResetValue| ss ——“‘“‘W#CéS eScription =— 
[31:1 [RO |0x00000000 [reserved — —“‘“‘(‘“‘“‘“‘(‘;™;™:COCOCOC™CSCSCSC~C™CSCSC 


ced_dyn_clir_p 
lo Jwo joxo Clear dynamic Character Error Detection counters 


CED DYN STATUS1 

Address: Operational Base + offset (0x0770) 

| Bit [Attr/ResetValue| Ci escription 
a 


0x0000 ced_dyn_cnt_chi_st 
Cet as aad cmd ree Character Error Detection counter value for channel 1 


=o — eS ea 


; ced_dyn_cnt_chO_st 
14:0 |ro | OROENE Dynamic Character Error Detection counter value for channel 0 


CED DYN STATUS2 

Address: Operational Base + offset (0x0774 

| Bit [Attr|ResetValue| ss —“‘“S#éiS scription — 
[31:15[RO |Ox00000_—sireserved — —“‘“(‘(‘(‘“(“(“(“(S;S;;™C~™SCCCCCCCOCY 


; ced_dyn_cnt_ch2_st 
14:0 |ro | sas Dynamic Character Error Detection counter value for channel 2 


PKTEX BCH ERRCORR CONFIG 
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Address: Operational Base + offset (0Ox07CO 


| Bit [Attr|Reset Value|  ——————s—CSCS Description i 
[31:2 [RO [0x00000000 


bch_aud_errcorr_en_qst 
BCH Error correction enable, applicable to audio packets only. The 
BCH Error Correction Code implementation in the controller is 
according to what is defined in the HDMI1.4b specification. 
Depending on if the BCH Error Correction is enabled, one of the 
following approach is taken: 
bch_aud_errcorr_en_qst=1: Detection and correction of 

1 RW |Ox1 Subpackets containing 1bit error, plus detection of Subpackets 
containing 2bit errors.(no action is performed in this case) 
bch_aud_errcorr_en_qst=0: Detection(but no correction) of 
Subpackets containing 1bit, 2bit and any odd-n bit errors. 
Note: Although the Error Correction Code mechanism is able to 
detect errors in audio Subpackets(as described above), filtering is 
not applied. In that sense, switching off bch_aud_errcorr_en_qst 
performs no action over the incoming Subpackets. 


bch_errcorr_en_qst 

BCH Error correction enable, applicable to non-audio packets 
only. The BCH Error Correction Code implementation in the 
controller is according to what is defined in the HDMI1.4b 
specification. Depending on if the BCH Error Correction is 
enabled, one of the following approach is taken: 

Rw lox bch_errcorr_en_qst=1: Detection and correction of Subpackets 
containing 1bit error, plus detection of Subpackets containing 2bit 
errors. 
bch_errcorr_en_qst=0: Detection(but no correction) of 
Subpackets containing 1bit, 2bit and any odd-n bit errors. 

Note: Packets with detected(but not corrected)errors are filtered 
depending on pktex_bch_errfilt_config individual field 
configuration. 


PKTEX BCH ERRFILT CONFIG 
Address: Operational Base + offset (0Ox07C4 


| Bit _|Attr| Reset Value 
31:30|RO_ [Oxo si freserved 


bchsp_genpkt1_errfilt_qst 
BCH Generic Packet1 Subpacket error filter 
bchsp_genpkt0_errfilt_qst 

BCH Generic PacketO a error filter 


tno 0x0000 reserved t—(‘i‘—s‘“‘i;‘;!WOOUUUUUU 


bchsp_emd_errfilt_qst 
BCH EMD Subpacket error filter 


bchsp_drmif_errfilt_qst 
fhe BCH DRM InfoFrame Subpacket error filter 
bchsp_ntscvbiif_errfilt_qst 
Pome NTSC VBI InfoFrame Subpacket error filter 


a reserved —“‘“‘“‘CS*™*™*™*™*C™*#O*™*™CSCSCSCSCSCSCSCS 
> forbs eee geese 
& _|w foxo —_(acavinfoFrame Subpacket enor ter 
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SS = 
fw aera 


o_|rw Jow Be Paccctauer erormter 


PKTEX CHKSUM ERRFILT CONFIG 
Address: Operational Base + offset (0Ox07C8 


| Bit |Attr| Reset Value 
31:30/RO_|OxO 


chksum_genpkt1i_errfilt_qst 

Rw loxo Generic Packet 1 Checksum error filter . 
Note: This filter only takes effect if the configured Generic Packet 
1 Type is an InfoFrame, such as PKT_TYPE[7]=1 
chksum_genpkt0O_errfilt_qst 

Rw loxo Generic Packet 0 Checksum error filter . . 
ha This filter only takes effect if the configured Generic Packet 

pe is an InfoFrame, such as PKT_TYPE[7 


al 0x000000 
6 rw 0) eee 
DRM InfoFrame Packet Checksum error filter 
Rw lox0 chksum_ntscvbiif_errfilt_qst 
Coe a Ca VBI InfoFrame Packet Checksum error filter 
foo —— reserved —C—SSSSC“‘( 
Rw oxo | chsur audif_errfilt_qst 
AUD InfoFrame Packet Checksum error filter 
chksum_srcpdif_errfilt_qst 
SPD InfoFrame Packet Checksum error filter 
chksum_aviif_errfilt_qst 
AVI InfoFrame Packet Checksum error filter 
chksum_vsif_errfilt_qst 
jo rw Joxo VS InfoFrame Packet Checksum error filter 


PKTEX BCHERR ACC STATUS 
Address: Operational Base + offset (0x07CC) 


| Bit |Attr| Reset Value 


bchauderr_acc_sts 

Accumulated number of BCH Errors in audio packets. When read, 
31:16 0x0000 this field is cleared. 

Note: This field considers errors regardless of the error correction 

mechanism. 
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| Bit |Attr|ResetValue| Ci@eescription 


bcherr_acc_sts 

Accumulated number of BCH Errors in non-audio packets. When 
15:0 0x0000 read, this field is cleared. 

Note: This field considers errors regardless of the error correction 

mechanism. 


PKTEX FIELDS BCHERR STATUS 
Address: Operational Base + offset (0x07D0) 


| Bit |Attr| Reset Value 


fields_since_bchauderr_sts 
31:16 Oxf Number of Fields since last BCH Error in audio packets. . 
: Note: This field considers errors regardless of the error correction 
mechanism. 
fields_since_bcherr_sts 
15:0 Oxf Number of Fields since last BCH Error in non-audio packets. 
: Note: This field considers errors regardless of the error correction 
mechanism. 


GENPKT TYPE CONFIG 

Address: Operational Base + offset (0x07D4) 

| Bit |Attr|ResetValue| Ci‘ e@Scritiom 
31:24[RO |ox0O [reserved 


genpkti_type 
Generic Packet 1 Type 
Attention: This feature does not support the following packet 
types 
(1)Audio Sample Packet 
. (2)One Bit Audio Sample Packet 

ea TORN 0200 (3)DST Audio Packet 
(4)High Bitrate Audio Stream Packet 
(5)3D Audio Sample Packet 
(6)One Bit 3D Audio Sample Packet 
(7)Multi-Stream Audio Sample Packet 
(8)One Bit Multi-Stream Audio Sample Packet 


15:8 |RO_|Ox0O [reserved 


genpkt0O_type 
Generic Packet 0 Type 
Attention: This feature does not support the following packet 
types 
(1)Audio Sample Packet 
: (2)One Bit Audio Sample Packet 
BO RW OXOe (3)DST Audio Packet 
(4)High Bitrate Audio Stream Packet 
(5)3D Audio Sample Packet 
(6)One Bit 3D Audio Sample Packet 
(7)Multi-Stream Audio Sample Packet 
8)One Bit Multi-Stream Audio Sample Packet 


PKTEX UPI CONFIG 
Address: Operational Base + offset (0x0800) 


| Bit |Attr|Reset Value] CiDeescription 
31:30|RO [Oxo [reserved 


upi_genpkt1_type_en_output 
Generic Packet 1 enable UPI output 
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| Bit |Attr[ResetValue| ————C—i‘“‘;C*C‘Ci escrito 
upi_genpktO_type_en_output 

as Generic Packet 0 enable UPI output 

27:22|[RO_ [0x00 ——sifreserved sd 
upi_emd_en_output 

Extended Metadata Packet enable UPI output 
upi_drmif_en_output 

20 RW {0x0 Dynamic Range and Mastering(DRM) InfoFrame Packet enable 
UPI output 
upi_ntscvbiif_en_output 

NTSC VBI InfoFrame Packet enable UPI output 

ig [RO [oxo si reserved 


upi_audif_en_output 
AUD(Audio) InfoFrame Packet enable UPI output 


upi_srcpdif_en_output 
16 RW {0x0 Source Product Descriptor(SPD) InfoFrame Packet enable UPI 
output 
upi_aviif_en_output 
AVI InfoFrame Packet enable UPI output 
upi_vsif_en_output 
Vendor Specific (VS) InfoFrame Packet enable UPI output 


upi_msoba_en_output 
a One Bit Multi-Stream Audio Sample Packet enable UPI output 


upi_msa_en_output 
Multi-Stream Audio Sample Packet enable UPI output 


upi_amd_en_output 
Audio Metadata (AMD) Packet enable UPI output 
upi_3doba_en_output 

a One bit 3D Audio Sample Packet enable UPI output 

Rw loxo upi_3da_en_output 

3D Audio Sample Packet(L-PCM format only) enable UPI output 
upi_gmd_en_output 

srw foxo GMD Packet enable UPI output 


upi_hbr_en_output 
7 RW {0x0 High Bitrate(HBR) Audio Stream Packet(IEC61937) enable UPI 
output 


upi_dst_en_output 

6 |rwfoxo DST Audio Sample Packet enable UPI output 
upi_oba_en_output 

One Bit Audio Sample Packet enable UPI output 
upi_isrc_en_output 

ISRC1/ISRC2 Packet enable UPI output 
upi_acp_en_output 

ACP Packet enable UPI output 
upi_gcp_en_output 

General Control Packet(GCP) enable UPI output 
upi_as_en_output 

1 RW {0x0 Audio Sample(L-PCM and IEC 61937 compressed formats) enable 
UPI output 

rw loxo upi_acr_en_output 

Audio Clock Regeneration(ACR) Packet enable UPI output 


PKTEX UPI EMDFILTER CONFIG 
Address: Operational Base + offset (0x0804) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3030 


RK3588 TRM-Part2 


.Bit_Attr/ Reset Value| _________Deseriptlon _ 
[31:13[RO_|0x00000_ reserved 
upi_emdfilter_genemd_output 
Generic EMP type 
When this bit field is high the packets with Organization_id and 
sie a as defined in register genemd_emdfilter_config is 


reserved 


upi_emdfilter_vesa_output 

VESA defined Data Set 

When this bit field is high the packets with Organization_id == 3 
is outputed 

upi_emdfilter_vtem_output 

Video Timing Extended Metadata 

When this bit field is ey the packets with Organization_id == 1 
and Data_Set_Tag == 1 is outputed 


upi_emdfilter_ctahdr_output 
CTA-861-G HDR Dynamic Metadata Extended InfoFrame 
When this bit field is high the packets with Organization_id == 2 
is outputed 
Oxo 


upi_emdfilter_cvtem_output 

Compressed Video Transport Extended Metadata 

When this bit field is high the packets with Organization_id == 1 
and Data_Set_Tag == 2 is outputed 

upi_emdfilter_vsem_output 

Vendor Specific EM Data Sets 

When this bit field is high the packets with Organization_id == 0 
is outputed 

upi_emdfilter_en 

UPI Extended Metadata Packet[EMP] filter by type enable 

1'bO: All EMPs received are outouted, regardless of the type 
1'b1: Only the EMPs with specific type(organization_id, and 
data_set_tag) set are outputed 


GENEMD EMDFILTER CONFIG 
Address: Operational Base + offset (0x0808 


| Bit_|Attr| Reset Value 


genemd_dataset 
aa osyeee Data_Set_Tag for the generic EMP type 


115:13|RO_|0x0___—_—| reserved 


reserved C—“‘“‘“CSCSOC™COCOCOC*#*”C*C*;*;*C*C*C*‘éz’ 
genemd_datasetfilter_en 
UPI Extended Metadata Packet[EMP] filter by Data_Set _Tag 
enable 
1'bO: All EMPs with the Organization_ID = 

RW {0x0 genemd_organization_id are outputed, regardless of the 
Data_Set_Tag value 
1'b1: Only the EMPs with the Organization_ID = genemd_ 
organization_id and Data_Set_Tag = genemd_dataset are 
outputed 


7.0 ew owoo ‘(eee aaa 
genemd_organization_id 
7:0 |Rw | fot | je ID for the generic EMP type 


PKTDEC ACR CONFIG 
Address: Operational Base + offset (0x1000) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


pktdec_acr_cts_offset_value 
ACR CTS offset value. This register field can be configured with a 
; positive or negative value that is added to the CTS received in the 
15:8 |RW |0x00 ACR packet. 
Note: The register must be configured with a value represented 
in 2's complement 


7 —«||RO_|0xo_ si reserved 


pktdec_acr_deltacts_thr_qst 
ACR Delta CTS Threshold. This field configures the minimum ACR 
CTS variation between two consecutive values in order for the 
interrupt request acr_cts_chg_irq to be triggered. 
: Minimum Delta CTS = 1 
6:4 |RW |0x0 : Minimum Delta CTS = 2 
: Minimum Delta CTS = 4 
: Minimum Delta CTS = 8 
: Minimum Delta CTS = 16 
: Minimum Delta CTS = 32 
(7)3'b110-3'b111: Reserved 
reserved —C—CSSSSC 


3:1 |RO_ [0x0 [reserved 


pktdec_acr_cts_n_over_en 

ACR CTS/N Override enable 

1'bO: Override disabled 

1'b1: Override enabled. The controller outputs 'ocfg_audpll_mux 
RW {0x0 cts' and 'ocfg_audpll_mux_n' takes their values from register 

fields 'pktdec_acr_cts_ovr_value' and 'pktdec_acr_ n_ovr_value’, 

instead of the values from the received ACR Subpackets. If the 

override values are different from the last received ACR 

Subpacket, interrupt 'pktdec_acr_cts_chg_irq' is triggered once. 


PKTDEC ACR CTS CONFIG 

Address: Operational Base + offset (0x1004 

| Bit [Attr|ResetValue| ss ——“‘S#é @Scription — 
[31:20[RO |Ox00O_——sireserved — — —“‘“(‘“‘“(“(CS*S*C*C*C*C*C*C*C*™*™*™*™*™*™*™C™C™C™C™C™C™C™C~C~C~C*dCYS 


. pktdec_acr_cts_ovr_value 
each ACR CTS Override value 
PKTDEC ACR _N CONFIG 
Address: Operational Base + offset (0x1008) 


| Bit |Attr|/Reset Value| Ci eescription 
31:20|RO_|0x000 


: pktdec_acr_n_ovr_value 
cei ACR N Override value 
PKTDEC ACR MAXMIN CLEAR 
Address: Operational Base + offset (0x100C) 
Dit |Attr| Reset Value|____Descrlptlon _| 
ee 0x00000000 


wo | oo oe 
Writing 1 to this register clears the AVMUTE 


pktdec_acr_cts_n_maxmin_clr_p 
Writing 1 to this register clears the values of 

WO |0x0 pkdec_acr_cts_max_ sts and pkdec_acr_n_max_sts to 0, while 
clearing the values of pkdec_acr_cts_min_cts and 
pkdec_acr_n_min_sts to 20'hfffff. 
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PKTDEC ACR CTS MAX STATUS 
Address: Operational Base + offset (0x1010) 


ResetValue| Ci eescription 
0x000 


pktdec_acr_cts_max_sts 
Ro | R00000 Maximum ACR CTS value 
PKTDEC ACR CTS MIN STATUS 
Address: Operational Base + offset (0x1014) 


Reset Value 
0x000 


pktdec_acr_cts_min_sts 
enor Minimum ACR CTS value 


PKTDEC ACR N MAX STATUS 
Address: Operational Base + offset (0x1018) 


Reset Value 
0x000 


pktdec_acr_n_max_sts 
oxDOper Maximum ACR N value 


PKTDEC ACR N MIN STATUS 

Address: Operational Base + offset (0x101C 

| Bit [Attr|ResetValue| ss ———“‘S#é @Scription =— 
[31:20[RO |Ox00O_——sireserved tC“ —“‘“‘“(“(“(##”“(#NNN’N’NN’N’N LL 


pktdec_acr_n_min_sts 
RO |ox00000 Minimum ACR N value 
PKTDEC SP VALID CONFIG 
Address: Operational Base + offset (0x1020) 


| Bit |Attr|/Reset Value| Ci eescription 
31:2 |RO_|0x00000000 


pktdec_gcp_sp0O_only_qst 
GCP/CMP Subpacket 0 only control register 
1'bO: A majority algorithm to check equality of GCP/CMP 

1 RW {0x0 Subpackets applied, filtering GCP/CMP packets that are not 
considered valid. 
1'b1: GCP/CMP Subpacket 0 is considered always valid not 
attending to the other Subpacket values. 


pktdec_acr_sp0O_only_qst 
ACR Subpacket 0 only control register 

Rw loxo 1'bO: A majority algorithm to check equality of ACR Subpackets is 
applied, filtering ACR packets that are not considered valid. 
1'b1: ACR Subpacket 0 is considered always valid not attending 
to the other Subpacket values. 


PKTDEC GCP AVMUTE CONFIG 

Address: Operational Base + offset (0x1024) 

| Bit [Attr|ResetValue|  ————C‘Ci scription = 
31:16[RO |oxo000_ [reserved Cid 
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| Bit |Attr|ResetValue| Ci@eescription 


pkdec_auto_clear_avmute_sel 

Auto Clear AVMUTE time selection 
15:13/RW |0x0 

3'b011: 500ms 

3'b100: 250ms 

3'b101-3'b111: Reserved(not to be used 


pktdec_auto_clear_avmute_en 
Auto Clear AVMUTE enable 

- A 1080 1'bO: Disable(no automatic clear AVMUTE) 
1'b1: Enable 


11:9 [RO [0xO_—sreserved ———s—“‘“‘C‘C*s*sSsSCSSCSCSs 

pfu bo EG waiSwOitaeniemte 
GCP Clear_AVMUTE/CMP UNMUTE override value 

7:5 [RO |OxO_———ireserved CC s—“‘“‘“‘“(C*s*sS*SSCSC~C~C~CCCC~*CY 
GCP Set_AVMUTE/CMP MUTE override value 

3:1 [RO |OxO_———ifreserved ——(is—“‘“‘“‘“‘“‘(‘“‘“‘ Cd 

p fw loo iP Rmitendewnte 
GCP/CMP Set_AVMUTE override enable 

PKTDEC AVMUTE DIS CONTROL 

Address: Operational Base + offset (0x1028) 


| Bit |Attr|/Reset Value| Ci eescription 
31:1 |RO_|0x00000000 


pktdec_avmute_disable 


PKTDEC EMD CONTROL 

Address: Operational Base + offset (0x102C) 
[Attr|ResetValue|  ——sC‘i@escription = 
RO_|Ox0000000 [reserved sd 


pktdec_vtem_fva_en_ovr_value 
pktdec_vtem_fva_en_ovr_en 
pktdec_vtem_vrr_en_ovr_value 
Internal VTEM FVA_EN override value 
pktdec_vtem_vrr_en_ovr_en 


Enable override of internal FVA_EN generation from VTEM 
FVA_Factor_M1 field. 


PKTDEC GCP AVMUTE STATUS 

Address: Operational Base + offset (0x1030) 

| Bit [Attr|ResetValue| Ci‘ ecriptiom 
31:5 [RO |0xo000000_|reserved 


pktdec_gcp_clr_avmute_sts 
GCP Clear_AVMUTE/CMP MUTE status(shows overridden value if 
_avmute_ovr_en=1 


sia [RO [oxo reserved 


pktdec_gcp_set_avmute_sts 
GCP Set_AVMUTE/CMP MUTE status(shows overridden value if 
avmute_ovr_en=1 
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PKTDEC EMD STATUS 
Address: Operational Base + offset (0x1034) 


| Bit |Attr|/ResetValue| Ci escription = 
31:2 |RO_|0x00000000 


pktdec_emd_vtem_sts 

1 0x0 Video Timing Extended Metadata Data Set active status 
1'bO: Video Timing data set is invalid 
1'b1: Video Timing data set is valid 


pktdec_emd_cvtem_sts 

Compressed Video Transport Extended Metadata Data Set active 
0x0 status 

1'b0: Compressed Video Transport is not active 

1'b1: Compressed Video Transport is active 


PKTDEC SNAPSHOT BYP_ CONTROL 
Address: Operational Base + offset (0x1040) 

| Bit [Attr|ResetValue| CC‘ e@Scritiom 
[31:1 [RO |0x00000000 |reserved 


pktdec_snapshot_bypass 
Snapshot bypass 
1'b0: Snapshot mechanism is used 

RW {0x0 1'b1: Snapshot mechanism is bypassed 
The Packet Decoder relies on a snapshot mechanism used to 
guarantee consistency of Data Island packet data during the read 
process of register in the 0x1100-0x14ff address range. 


PKTDEC ACR PH2 1 

Address: Operational Base + offset (0x1100) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|Oxo000_ reserved 


; pktdec_acr_ph2_1 
15:0 [ro | cake Audio Clock Regeneration Packet Header Bytes 1-2 


PKTDEC ACR PB3 O 
Address: Operational Base + offset (0x1104 


| Bit |Attr/Reset Value] C(éDeescription 
: pktdec_acr_pb3_0 
31:0 |Ro | eee Audio Clock Regeneration Packet Body Bytes 3-0 


PKTDEC ACR PB7 4 
Address: Operational Base + offset (0x1108) 


| Bit |Attr| Reset Value 


. pktdec_acr_pb7_4 
31:0 fro | rsicaada aac Audio Clock Regeneration Packet Body Bytes 7-4 


PKTDEC ACR PBii1 8 
Address: Operational Base + offset (0x110C 


| Bit |Attr| Reset Value, 


Po eseription 
; pktdec_acr_pbi1_8 
31:0 fro | OxONROD00 Audio Clock Regeneration Packet Body Bytes 11-8 


PKTDEC ACR PB15 12 
Address: Operational Base + offset (0x1110) 
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| Bit |Attr| Reset Value, 
: pktdec_acr_pb15_12 
31:0 |ro | SxO0po0R00 Audio Clock Regeneration Packet Body Bytes 15-12 


PKTDEC ACR PB19 16 
Address: Operational Base + offset (0x1114) 


| Bit |Attr/ Reset Value | 
31:0 


pktdec_acr_pb19_16 
31:0 |ro | 0x00000000 Audio Clock Regeneration Packet Body Bytes 19-16 


PKTDEC ACR PB23 20 
Address: Operational Base + offset (0x1118 


| Bit_|Attr| Reset Value 


; pktdec_acr_pb23_ 20 
31:0 |Ro- eer eore Audio Clock Regeneration Packet Body Bytes 23-20 


PKTDEC ACR PB27 24 
Address: Operational Base + offset (0x111C) 


| Bit |Attr|ResetValue| —Ci@eescription 
: pktdec_acr_pb27_24 
31:0 |ro | ener Audio Clock Regeneration Packet Body Bytes 27-24 


PKTDEC GCP _PH2 1 

Address: Operational Base + offset (0x1120 

| Bit [Attr|ResetValue| ss —“‘“CSCSCéiS scription — 
[31:16[RO |Ox0000_—sireserved — —“‘“‘“(“(“(“(S*S*S*S*S*™*™*™*™C™C‘~*C 


: pktdec_gcp_ph2_1 
15:0 |RO- Ox0008 Generic Content/Content Mute Packet Header Bytes 1-2 


PKTDEC GCP PB3 0 
Address: Operational Base + offset (0x1124) 


| Bit |Attr| Reset Value, 


Po eseription 
pktdec_gcp_pb3_0 
Generic Content/Content Mute Packet Body Bytes 3-0 

S150 0x00000000 |Note: contents only updated after reading pktdec_gcp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
b ; 


PKTDEC GCP PB7 4 
Address: Operational Base + offset (0x1128) 


| Bit |Attr| Reset Value 


pktdec_gcp_pb7_4 
Generic Content/Content Mute Packet Body Bytes 7-4 

3130 0x00000000 |Note: contents only updated after reading pktdec_gcp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC GCP PB1i 8 
Address: Operational Base + offset (0x112C) 


| Bit |Attr| Reset Value 


pktdec_gcp_pbi1_8 
Generic Content/Content Mute Packet Body Bytes 11-8 

3150 0x00000000 |Note: contents only updated after reading pktdec_gcp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 
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PKTDEC GCP PBi5 12 
Address: Operational Base + offset (0x1130 


| Bit |Attr|/ResetValue| Ci eescription 


pktdec_gcp_pbi5_12 
Generic Content/Content Mute Packet Body Bytes 15-12 
3130 0x00000000 |Note: contents only updated after reading pktdec_gcp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
b ; 


PKTDEC GCP PB19 16 
Address: Operational Base + offset (0x1134) 


| Bit |Attr| Reset Value, 


Po eseription 
pktdec_gcp_pbi9_16 
Generic Content/Content Mute Packet Body Bytes 19-16 

3150 0x00000000 |Note: contents only updated after reading pktdec_gcp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC GCP PB23 20 
Address: Operational Base + offset (0x1138) 


| Bit |Attr| Reset Value 


pktdec_gcp_pb23_20 
Generic Content/Content Mute Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_gcp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC GCP PB27 24 
Address: Operational Base + offset (0x113C) 


| Bit _|Attr| Reset Value 


pktdec_gcp_pb27_24 
Generic Content/Content Mute Packet Body Bytes 27-24 

3150 0x00000000 |Note: contents only updated after reading pktdec_gcp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ACP PH2 1 

Address: Operational Base + offset (0x1140) 

| Bit [Attr|ResetValue| CSC‘ scription = 
[31:16[RO_|Oxo000_ reserved 


; pktdec_acp_ph2_1 
15:0 |Ro | expe Audio Content Protection Packet Header Bytes 1-2 


PKTDEC ACP PB3 0 
Address: Operational Base + offset (0x1144 


| Bit _|Attr| Reset Value 


pktdec_acp_pb3_0 
Audio Content Protection Packet Body Bytes 3-0 

31:0 Ox00000000 |Note: contents only updated after reading pktdec_acp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ACP PB7 4 
Address: Operational Base + offset (0x1148) 
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| Bit |Attr|ResetValue| Ci eecription 


pktdec_acp_pb7_4 
Audio Content Protection Packet Body Bytes 7-4 

31:0 0x00000000 |Note: contents only updated after reading pktdec_acp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ACP PBil1 8 
Address: Operational Base + offset (0x114C) 


| Bit |Attr| Reset Value 


pktdec_acp_pb1i_8 
Audio Content Protection Packet Body Bytes 11-8 

31:0 0x00000000 |Note: contents only updated after reading pktdec_acp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ACP PB1i5 12 
Address: Operational Base + offset (0x1150 


| Bit_|Attr| Reset Value 


pktdec_acp_pb15_ 12 
Audio Content Protection Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading pktdec_acp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ACP PB19 16 
Address: Operational Base + offset (0x1154 


| Bit_|Attr| Reset Value 


pktdec_acp_pbi9_16 
Audio Content Protection Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading pktdec_acp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ACP PB23 20 
Address: Operational Base + offset (0x1158 


| Bit_|Attr| Reset Value 


pktdec_acp_pb23_ 20 
Audio Content Protection Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_acp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ACP PB27 24 
Address: Operational Base + offset (0x115C 


| Bit |Attr|/ResetValue| Ci escription = 


pktdec_acp_pb27_24 
Audio Content Protection Packet Body Bytes 27-24 

31:0 Ox00000000 |Note: contents only updated after reading pktdec_acp_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRCi PH2 1 
Address: Operational Base + offset (0x1160) 


| Bit |Attr/ResetValue| Ci eescription 
31:16]RO_|0x0000 
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| Bit |Attr| Reset Value, 


Po Céi scription 
, pktdec_isrc1_ph2_1 
15:0 [RO | ee ISRC1 Packet Header Bytes 1-2 


PKTDEC ISRCi PB3 0 
Address: Operational Base + offset (0x1164) 


| Bit |Attr|/ResetValue| Ci eescription = 


pktdec_isrci_pb3_0 
ISRC1 Packet Body Bytes 3-0 
31:0 0x00000000 |Note: contents only updated after reading pktdec_isrci_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
b ; 


PKTDEC ISRCi PB7 4 
Address: Operational Base + offset (0x1168) 


| Bit |Attr|/ResetValue| Ci eescription 


pktdec_isrci_pb7_4 
ISRC1 Packet Body Bytes 7-4 
31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc1_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
b . 


PKTDEC ISRCi PBii 8 
Address: Operational Base + offset (0x116C) 


| Bit_|Attr| Reset Value 


pktdec_isrci_pbii_8 
ISRC1 Packet Body Bytes 11-8 

31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc1_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRCi PB1i5 12 
Address: Operational Base + offset (0x1170) 


| Bit |Attr| Reset Value 


pktdec_isrci_pb15_12 
ISRC1 Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc1_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRCi PB1i9 16 
Address: Operational Base + offset (0x1174) 


| Bit |Attr| Reset Value 


pktdec_isrci_pbi9_16 
ISRC1 Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc1_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRCi PB23 20 
Address: Operational Base + offset (0x1178) 
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| Bit |Attr|ResetValue| —Ci@eescription 


pktdec_isrci_pb23_20 
ISRC1 Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_isrci_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRCi PB27 24 
Address: Operational Base + offset (0x117C) 


| Bit |Attr| Reset Value 


pktdec_isrci_pb27_24 
ISRC1 Packet Body Bytes 27-24 

31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc1_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRC2 PH2 1 

Address: Operational Base + offset (0x1180 

| Bit [Attr|ResetValue| ss —“‘“SSéS scription — 
[31:16[RO |Ox0000_—sireserved — —“(‘“‘“(“(‘(‘((*S*S*S*S*S*S*™*™C™C™C‘*dC 


; pktdec_isrc2_ph2_1 
15:0 [RO | aise ISRC2 Packet Header Bytes 1-2 


PKTDEC ISRC2 PB3 0 
Address: Operational Base + offset (0x1184) 


| Bit |Attr|/ResetValue| Ci eescription 


pktdec_isrc2_pb3_0 
ISRC2 Packet Body Bytes 3-0 

31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc2_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRC2 PB7 4 
Address: Operational Base + offset (0x1188) 


| Bit |Attr/ResetValue| Ci eescription = 


pktdec_isrc2_pb7_4 
ISRC2 Packet Body Bytes 7-4 
31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc2_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
b ; 


PKTDEC ISRC2 PB1ii 8 
Address: Operational Base + offset (0x118C) 


| Bit |Attr|/ResetValue| Ci escription = 


pktdec_isrc2_pbii_8 
ISRC2 Packet Body Bytes 11-8 
31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc2_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
b . 


PKTDEC ISRC2 PB1i5 12 
Address: Operational Base + offset (0x1190) 
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| Bit |Attr|ResetValue| Ci@eescription 


pktdec_isrc2_pbi5_12 
ISRC2 Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc2_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRC2 PB1i9 16 
Address: Operational Base + offset (0x1194) 


| Bit |Attr| Reset Value 


pktdec_isrc2_pb19_16 
ISRC2 Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc2_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRC2 PB23 20 
Address: Operational Base + offset (0x1198 


| Bit_|Attr| Reset Value 


pktdec_isrc2_pb23_20 
ISRC2 Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_isrc2_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC ISRC2 PB27 24 
Address: Operational Base + offset (0x119C 


| Bit_|Attr| Reset Value 


pktdec_isrc2_pb27_24 
ISRC2 Packet Body Bytes 27-24 

0 0x00000000 |Note: contents only updated after reading pktdec_isrc2_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC GMD PH2 1 

Address: Operational Base + offset (0x11A0 
[Attr/Reset Value| ——‘“‘S™C#éW@@Scription — 
16[RO |Ox0000__—ireserved ——s—“‘“(;‘C;“C*C*™*C*™*™*C™C™C‘*C 


pktdec_gmd_ph2_1 
=o ee ees Gamut Metadata Packet Header Bytes 1-2 


PKTDEC GMD PB3 O 
Address: Operational Base + offset (0x11A4) 


ResetValue| Ci esscription 


b 


pktdec_gmd_pb3_0 
Gamut Metadata Packet Body Bytes 3-0 

0x00000000 |Note: contents only updated after reading pktdec_gmd_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 


PKTDEC GMD PB7 4 
Address: Operational Base + offset (0x11A8) 
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| Bit |Attr|ResetValue| Ci ecription 


pktdec_gmd_pb7_4 
Gamut Metadata Packet Body Bytes 7-4 

31:0 0x00000000 |Note: contents only updated after reading pktdec_gmd_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC GMD PB1i 8 
Address: Operational Base + offset (0x11AC) 


| Bit |Attr| Reset Value 


pktdec_gmd_pb11i_8 
Gamut Metadata Packet Body Bytes 11-8 

31:0 0x00000000 |Note: contents only updated after reading pktdec_gmd_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC GMD PB1i5 12 
Address: Operational Base + offset (0x11BO 


| Bit_|Attr| Reset Value 


pktdec_gmd_pb15_12 
Gamut Metadata Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading pktdec_gmd_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC GMD PB19 16 
Address: Operational Base + offset (0x11B4 


| Bit _|Attr| Reset Value 


pktdec_gmd_pb19_16 
Gamut Metadata Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading pktdec_gmd_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC GMD PB23 20 
Address: Operational Base + offset (0x11B8 


| Bit_|Attr| Reset Value 


pktdec_gmd_pb23_20 
Gamut Metadata Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_gmd_ph2_1, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC GMD PB27 24 
Address: Operational Base + offset (0x11BC 


| Bit |Attr|/ResetValue| Ci escription = 


pktdec_gmd_pb27_24 
Gamut Metadata Packet Body Bytes 27-24 

31:0 Ox00000000 |Note: contents only updated after reading pktdec_gmd_ph2_1i, 
unless snapshot feature is disabled using pktdec_snapshot_ 
bypass. 


PKTDEC AMD PH2 1 
Address: Operational Base + offset (0x11C0) 


| Bit |Attr|/ResetValue| Ci escription 
31:16]RO_|0x0000 
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| Bit |Attr| Reset Value, 


Po escription 
; pktdec_amd_ph2_1 
15:0 |ro | oxonne Audio Metadata Packet Header Bytes 1-2 


PKTDEC AMD PB3 0O 
Address: Operational Base + offset (0x11C4) 


| Bit |Attr|/ResetValue| Ci eescription 


pktdec_amd_pb3_0 
Audio Metadata Packet Body Bytes 3-0 

31:0 0x00000000 |Note: contents only updated after reading pktdec_amd_ph2_1, 
unless snapshot feature is disabled using 


PKTDEC AMD PB7 4 
Address: Operational Base + offset (0x11C8) 


| Bit [Attr/ResetValue| —Céiescription 
pktdec_amd_pb7_4 
Audio Metadata Packet Body Bytes 7-4 

31:0 0x00000000 |Note: contents only updated after reading pktdec_amd_ph2_1, 
unless snapshot feature is disabled using 


PKTDEC AMD PB11 8 
Address: Operational Base + offset (0x11CC) 


| Bit_|Attr| Reset Value 


pktdec_amd_pb11_8 
Audio Metadata Packet Body Bytes 11-8 

31:0 0x00000000 |Note: contents only updated after reading pktdec_amd_ph2_1, 
unless snapshot feature is disabled using 


pktdec_snapshot_bypass 


PKTDEC AMD PB15 12 
Address: Operational Base + offset (0x11D0) 


| Bit |Attr| Reset Value 


pktdec_amd_pbi5_12 
Audio Metadata Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading pktdec_amd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AMD PB19 16 
Address: Operational Base + offset (0x11D4) 


| Bit |Attr| Reset Value 


pktdec_amd_pb19_16 
Audio Metadata Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading pktdec_amd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AMD PB23 20 
Address: Operational Base + offset (0x11D8) 
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| Bit |Attr|ResetValue| Ci eecription 


pktdec_amd_pb23_20 
Audio Metadata Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_amd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AMD PB27 24 
Address: Operational Base + offset (0x11DC) 


| Bit |Attr| Reset Value 


pktdec_amd_pb27_24 
Audio Metadata Packet Body Bytes 27-24 

31:0 0x00000000 |Note: contents only updated after reading pktdec_amd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC VSIF PH2 1 
Address: Operational Base + offset (0x11E0 


| Bit |Attr|ResetValue| ss) ————C—C‘i scription = 
31:16|RO_[0x0000 


; pktdec_vsif_ph2_1 
15:0 |Ro | eRenv? Vendor-Specific InfoFrame Packet Header Bytes 1-2 


PKTDEC VSIF PB3 0 
Address: Operational Base + offset (0x11E4) 


| Bit |Attr|/ResetValue| Ci escription 


pktdec_vsif_pb3_0 
Vendor-Specific InfoFrame Packet Body Bytes 3-0 

31:0 0x00000000 |Note: contents only updated after reading pktdec_vsif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC VSIF PB7 4 
Address: Operational Base + offset (0x11E8) 


| Bit |Attr|/ResetValue| Ci escription = 


pktdec_vsif_pb7_4 
Vendor-Specific InfoFrame Packet Body Bytes 7-4 
31:0 0x00000000 |Note: contents only updated after reading pktdec_vsif_ph2_1, 


unless snapshot feature is disabled using 


PKTDEC VSIF PB1ii 8 
Address: Operational Base + offset (0x11EC) 


| Bit |Attr|/ResetValue| Ci eescription 


pktdec_vsif_pb11_8 
Vendor-Specific InfoFrame Packet Body Bytes 11-8 
31:0 0x00000000 |Note: contents only updated after reading pktdec_vsif_ph2_1, 


unless snapshot feature is disabled using 


PKTDEC VSIF PB1i5 12 
Address: Operational Base + offset (0x11F0) 
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| Bit |Attr|ResetValue| Ci eecription 


pktdec_vsif_pb15_12 
Vendor-Specific InfoFrame Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading pktdec_vsif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC VSIF PB19 16 
Address: Operational Base + offset (0x11F4) 


| Bit _|Attr| Reset Value 


pktdec_vsif_pb19_16 
Vendor-Specific InfoFrame Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading pktdec_vsif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC VSIF PB23 20 
Address: Operational Base + offset (0x11F8 


| Bit_|Attr| Reset Value 


pktdec_vsif_pb23_20 
Vendor-Specific InfoFrame Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_vsif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC VSIF PB27 24 
Address: Operational Base + offset (0x11FC 


| Bit_|Attr| Reset Value 


pktdec_vsif_pb27_24 
Vendor-Specific InfoFrame Packet Body Bytes 27-24 

0 0x00000000 |Note: contents only updated after reading pktdec_vsif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AVIIF PH2 1 

Address: Operational Base + offset (0x1200 
[Attr/Reset Value| ——“‘“‘;C™SC‘Ci Scriptom 
16[RO |Ox0000—sireserved — —“(‘“C:*éS™SCOCOOOOOOOCSC“‘(‘(‘#’S’N:C#OdC 


pktdec_aviif_ph2_1 
=o eas Auxiliary Video Information Packet Header Bytes 1-2 


PKTDEC AVIIF PB3 0 
Address: Operational Base + offset (0x1204) 


Reset Value[ SC‘ escription 


pktdec_aviif_pb3_0 

Auxiliary Video Information Packet Body Bytes 3-0 
0x00000000 |Note: contents only updated after reading pktdec_aviif_ph2_1, 

unless snapshot feature is disabled using 


PKTDEC AVIIF PB7 4 
Address: Operational Base + offset (0x1208) 
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| Bit |Attr|ResetValue| Ci eescription 


pktdec_aviif_pb7_4 
Auxiliary Video Information Packet Body Bytes 7-4 

31:0 0x00000000 |Note: contents only updated after reading pktdec_aviif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AVIIF PBii 8 
Address: Operational Base + offset (0x120C) 


| Bit |Attr| Reset Value 


pktdec_aviif_pb11_8 
Auxiliary Video Information Packet Body Bytes 11-8 

31:0 0x00000000 |Note: contents only updated after reading pktdec_aviif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AVIIF PB1i5 12 
Address: Operational Base + offset (0x1210 


| Bit_|Attr| Reset Value 


pktdec_aviif_pb15_12 
Auxiliary Video Information Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading pktdec_aviif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AVIIF PB19 16 
Address: Operational Base + offset (0x1214 


| Bit_|Attr| Reset Value 


pktdec_aviif_pb19_16 
Auxiliary Video Information Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading pktdec_aviif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AVIIF PB23 20 
Address: Operational Base + offset (0x1218 


| Bit_|Attr| Reset Value 


pktdec_aviif_pb23_20 
Auxiliary Video Information Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_aviif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AVIIF PB27 24 
Address: Operational Base + offset (0x121C 


| Bit |Attr|/ResetValue| Ci escription 


pktdec_aviif_pb27_24 
Auxiliary Video Information Packet Body Bytes 27-24 

31:0 0x00000000 |Note: contents only updated after reading pktdec_aviif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC SRCPDIF PH2 1 
Address: Operational Base + offset (0x1220) 


| Bit |Attr|/Reset Value| Ci escription 
31:16]RO_|0x0000 
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| Bit |Attr|ResetValue| Ci ecription 


. pktdec_srcpdif_ph2_1 
15:0 |ro | OR0000 Source Product Descriptor InfoFrame Packet Header Bytes 1-2 


PKTDEC SRCPDIF PB3 O 
Address: Operational Base + offset (0x1224) 


| Bit |Attr/ResetValue| Ci eescription 


pktdec_srcpdif_pb3_0 

Source Product Descriptor InfoFrame Packet Body Bytes 3-0 
31:0 0x00000000 |Note: contents only updated after reading pktdec_srcpdif_ph2_1, 

unless snapshot feature is disabled using 


PKTDEC SRCPDIF PB7 4 
Address: Operational Base + offset (0x1228) 


| Bit |Attr|/ResetValue| Ci escription = 


pktdec_srcpdif_pb7_4 
Source Product Descriptor InfoFrame Packet Body Bytes 7-4 
31:0 Ox00000000 |Note: contents only updated after reading pktdec_srcpdif_ph2_1, 


unless snapshot feature is disabled using 


PKTDEC SRCPDIF PB1ii 8 
Address: Operational Base + offset (0x122C) 


| Bit_|Attr| Reset Value 


pktdec_srcpdif_pbi1i_8 

Source Product Descriptor InfoFrame Packet Body Bytes 11-8 
31:0 Ox00000000 |Note: contents only updated after reading pktdec_srcpdif_ph2_1, 

unless snapshot feature is disabled using 

pktdec_snapshot_bypass 


PKTDEC SRCPDIF PB15 12 
Address: Operational Base + offset (0x1230) 


| Bit _|Attr| Reset Value 


pktdec_srcpdif_pb15_12 

Source Product Descriptor InfoFrame Packet Body Bytes 15-12 
31:0 Ox00000000 |Note: contents only updated after reading pktdec_srcpdif_ph2_1, 

unless snapshot feature is disabled using 

pktdec_snapshot_bypass 


PKTDEC SRCPDIF PB19 16 
Address: Operational Base + offset (0x1234) 


| Bit _|Attr| Reset Value 


pktdec_srcpdif_pb19_16 

Source Product Descriptor InfoFrame Packet Body Bytes 19-16 
31:0 0x00000000 |Note: contents only updated after reading pktdec_srcpdif_ph2_1, 

unless snapshot feature is disabled using 

pktdec_snapshot_bypass 


PKTDEC SRCPDIF PB23 20 
Address: Operational Base + offset (0x1238) 
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| Bit |Attr|ResetValue| ss Ci@eescription 


pktdec_srcpdif_pb23_ 20 

Source Product Descriptor InfoFrame Packet Body Bytes 23-20 
31:0 0x00000000 |Note: contents only updated after reading pktdec_srcpdif_ph2_1, 

unless snapshot feature is disabled using 

pktdec_snapshot_bypass 


PKTDEC SRCPDIF PB27 24 
Address: Operational Base + offset (0x123C) 


| Bit _|Attr| Reset Value 


pktdec_srcpdif_pb27_24 

Source Product Descriptor InfoFrame Packet Body Bytes 27-24 
31:0 0x00000000 |Note: contents only updated after reading pktdec_srcpdif_ph2_1, 

unless snapshot feature is disabled using 

pktdec_snapshot_bypass 


PKTDEC AUDIF PH2 1 

Address: Operational Base + offset (0x1240 

| Bit [Attr|ResetValue| ss ——“‘“‘W:éCéOS scription =— 
[31:16[RO |0x0000_—sireserved — — —“‘“‘“‘“(“(“(“(S@S#*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C‘dC 


; pktdec_audif_ph2_1 
15:0 [RO | oxen” Audio InfoFrame Packet Header Bytes 1-2 


PKTDEC AUDIF PB3_0 
Address: Operational Base + offset (0x1244) 


| Bit |Attr|/ResetValue| Ci eescription 


pktdec_audif_pb3_0 
Audio InfoFrame Packet Body Bytes 3-0 

31:0 Ox00000000 |Note: contents only updated after reading pktdec_audif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AUDIF PB7 4 
Address: Operational Base + offset (0x1248) 


| Bit |Attr|/ResetValue| Ci escription = 


pktdec_audif_pb7_4 
Audio InfoFrame Packet Body Bytes 7-4 

31:0 0x00000000 |Note: contents only updated after reading pktdec_audif_ph2_1, 
unless snapshot feature is disabled using 


PKTDEC AUDIF PB1ii1 8 
Address: Operational Base + offset (0x124C) 


| Bit |Attr|/ResetValue| Ci escription 


pktdec_audif_pb11_8 
Audio InfoFrame Packet Body Bytes 11-8 

31:0 0x00000000 |Note: contents only updated after reading pktdec_audif_ph2_1, 
unless snapshot feature is disabled using 


PKTDEC AUDIF PB1i5 12 
Address: Operational Base + offset (0x1250) 
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| Bit |Attr|ResetValue| —Ci@eescription 


pktdec_audif_pbi5_12 
Audio InfoFrame Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading pktdec_audif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AUDIF PB1i9 16 
Address: Operational Base + offset (0x1254) 


| Bit |Attr| Reset Value 


pktdec_audif_pb19_16 
Audio InfoFrame Packet Body Bytes 19-16 

31:0 Ox00000000 |Note: contents only updated after reading pktdec_audif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AUDIF PB23 20 
Address: Operational Base + offset (0x1258 


| Bit _|Attr| Reset Value 


pktdec_audif_pb23_20 
Audio InfoFrame Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_audif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC AUDIF PB27 24 
Address: Operational Base + offset (0x125C 


| Bit_|Attr| Reset Value 


pktdec_audif_pb27_24 
Audio InfoFrame Packet Body Bytes 27-24 

0 0x00000000 |Note: contents only updated after reading pktdec_audif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC NTSCVBIIF PH2 1 

Address: Operational Base + offset (0x1280 
[Attr/Reset Value| ss —“‘“C™*C#@D @Scription — 
16|RO |Ox0000_—sireserved ——(iss—“‘“‘“(“(CS#*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*CSC‘CN 


oe 0x0000 pktdec_ntscvbiif_ph2_1 

NTSC VBI InfoFrame Packet Header Bytes 1-2 
PKTDEC NTSCVBIIF PB3 O 
Address: Operational Base + offset (0x1284) 


Reset Value| SC‘ esscription 


pktdec_ntscvbiif_pb3_0 
NTSC VBI InfoFrame Packet Body Bytes 3-0 
0x00000000 |Note: contents only updated after reading 
pktdec_ ntscvbiif_ph2_1, unless snapshot feature is disabled 


PKTDEC NTSCVBIIF PB7 4 
Address: Operational Base + offset (0x1288) 
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| Bit |Attr|ResetValue| Ci eescription 


pktdec_ntscvbiif_pb7_4 
NTSC VBI InfoFrame Packet Body Bytes 7-4 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_ntscvbiif_ph2_1, unless snapshot feature is disabled 
using pktdec_snapshot_bypass 


PKTDEC NTSCVBIIF PB1i 8 
Address: Operational Base + offset (0x128C) 


| Bit |Attr| Reset Value 


pktdec_ntscvbiif_pb11_8 
NTSC VBI InfoFrame Packet Body Bytes 11-8 

31:0 0x00000000 |Note: contents only updated after reading 
pktdec_ntscvbiif_ph2_1, unless snapshot feature is disabled 
using pktdec_snapshot_bypass 


PKTDEC NTSCVBIIF PBi5 12 
Address: Operational Base + offset (0x1290 


| Bit_|Attr| Reset Value 


pktdec_ntscvbiif_pb15_12 
NTSC VBI InfoFrame Packet Body Bytes 15-12 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_ntscvbiif_ph2_1, unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC NTSCVBIIF PBi9 16 
Address: Operational Base + offset (0x1294 


| Bit_|Attr| Reset Value 


pktdec_ntscvbiif_pb19_16 
NTSC VBI InfoFrame Packet Body Bytes 19-16 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_ntscvbiif_ph2_1, unless snapshot feature is disabled using 


pktdec_snapshot_bypass 


PKTDEC NTSCVBIIF PB23 20 
Address: Operational Base + offset (0x1298 


| Bit_|Attr| Reset Value 


pktdec_ntscvbiif_pb23_20 
NTSC VBI InfoFrame Packet Body Bytes 23-20 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_ntscvbiif_ph2_1, unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC NTSCVBIIF PB27 24 
Address: Operational Base + offset (0x129C 


| Bit |Attr|/ResetValue| Ci eescription 


pktdec_ntscvbiif_pb27_24 
NTSC VBI InfoFrame Packet Body Bytes 27-24 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_ntscvbiif_ph2_1, unless snapshot feature is disabled using 


pktdec_snapshot_bypass 


PKTDEC DRMIF PH2 1 
Address: Operational Base + offset (0x12A0) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16]RO_|0x0000 
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| Bit |Attr| Reset Value, 


pace rietios — drmif_ph2_1 
15:0 0x0000 rit Range and Mastering InfoFrame Packet Header Bytes 1- 


PKTDEC DRMIF PB3 0 
Address: Operational Base + offset (0x12A4 


| Bit |Attr|/ResetValue| Ci escription = 


pktdec_drmif_pb3_0 

Dynamic Range and Mastering InfoFrame Packet Body Bytes 3-0 
31:0 Ox00000000 |Note: contents only updated after reading pktdec_drmif_ph2_1, 

unless snapshot feature is disabled using 

pktdec_snapshot_bypass 


PKTDEC DRMIF PB7 4 
Address: Operational Base + offset (0x12A8) 


| Bit |Attr| Reset Value, 


Po escription 

pktdec_drmif_pb7_4 

Dynamic Range and Mastering InfoFrame Packet Body Bytes 7-4 
31:0 Ox00000000 |Note: contents only updated after reading pktdec_drmif_ph2_1, 

unless snapshot feature is disabled using 

pktdec_snapshot_bypass 


PKTDEC DRMIF PB11i 8 
Address: Operational Base + offset (0x12AC) 


| Bit |Attr| Reset Value, 


Po eseription 

pktdec_drmif_pb11_8 

Dynamic Range and Mastering InfoFrame Packet Body Bytes 11-8 
31:0 Ox00000000 |Note: contents only updated after reading pktdec_drmif_ph2_1, 

unless snapshot feature is disabled using 


PKTDEC DRMIF PBi5 12 
Address: Operational Base + offset (0x12B0) 


| Bit |Attr| Reset Value, 


Po Ciescription 
pktdec_drmif_pb15_12 
Dynamic Range and Mastering InfoFrame Packet Body Bytes 15- 
: 12 
a DASE Ove Note: contents only updated after reading pktdec_drmif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC DRMIF PB1i9 16 
Address: Operational Base + offset (0x12B4) 


| Bit |Attr| Reset Value, 


Po eseription 
pktdec_drmif_pb19_16 
Dynamic Range and Mastering InfoFrame Packet Body Bytes 19- 
; 16 
at nope ne Note: contents only updated after reading pktdec_drmif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC DRMIF PB23 20 
Address: Operational Base + offset (0x12B8) 
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| Bit |Attr|ResetValue| —Ci@eescription 


pktdec_drmif_pb23_20 
Dynamic Range and Mastering InfoFrame Packet Body Bytes 23- 
: 20 
one exneooeone Note: contents only updated after reading pktdec_drmif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC DRMIF PB27 24 
Address: Operational Base + offset (0x12BC) 


| Bit |Attr| Reset Value 


pktdec_drmif_pb27_24 
Dynamic Range and Mastering InfoFrame Packet Body Bytes 27- 
; 24 
eae eee Note: contents only updated after reading pktdec_drmif_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC EMD PH2 1 

Address: Operational Base + offset (0x12C0) 

_Dit_{Attr| Reset Value|___________Descelptlon __ 
31:16[RO_|0x0000_ reserved 


pktdec_emd_ph2_1 
eal O0x0000 Extended Metadata Packet Header Bytes 1-2 


PKTDEC EMD PB3 0O 
Address: Operational Base + offset (0x12C4 


| Bit_|Attr| Reset Value 


pktdec_emd_pb3_0 
Extended Metadata Packet Body Bytes 3-0 

31:0 Ox00000000 |Note: contents only updated after reading pktdec_emd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC EMD PB7 4 
Address: Operational Base + offset (0x12C8 


| Bit _|Attr| Reset Value 


pktdec_emd_pb7_4 
Extended Metadata Packet Body Bytes 7-4 

31:0 Ox00000000 |Note: contents only updated after reading pktdec_emd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC EMD PBii1 8 
Address: Operational Base + offset (0Ox12CC 


| Bit _|Attr| Reset Value 


pktdec_emd_pb11_8 
Extended Metadata Packet Body Bytes 11-8 

31:0 0x00000000 |Note: contents only updated after reading pktdec_emd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC EMD PB15 12 
Address: Operational Base + offset (0x12D0) 
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| Bit |Attr|ResetValue| CSC‘iecription 


pktdec_emd_pbi5_12 
Extended Metadata Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading pktdec_emd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC EMD PB19 16 
Address: Operational Base + offset (0x12D4) 


| Bit |Attr| Reset Value 


pktdec_emd_pb19_16 
Extended Metadata Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading pktdec_emd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC EMD PB23 20 
Address: Operational Base + offset (0x12D8 


| Bit_|Attr| Reset Value 


pktdec_emd_pb23_20 
Extended Metadata Packet Body Bytes 23-20 

31:0 0x00000000 |Note: contents only updated after reading pktdec_emd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC EMD PB27 24 
Address: Operational Base + offset (Ox12DC 


| Bit_|Attr| Reset Value 


pktdec_emd_pb27_24 
Extended Metadata Packet Body Bytes 27-24 

0 0x00000000 |Note: contents only updated after reading pktdec_emd_ph2_1, 
unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC GENPKTO PH2 1 

Address: Operational Base + offset (0x1480 
[Attr/Reset Value|——“‘“CC@DScription — 
16[RO |Ox0000_—ireserved ——“‘“‘“(“(#S#SC#C*#*C*C*C*C*C*C*C*C*C*C‘idC 


pktdec_genpktO_ph2_1 
=o es Generic Packet 0 Packet Header Bytes 1-2 


PKTDEC GENPKTO PB3 0O 
Address: Operational Base + offset (0x1484) 


ResetValue| Ci escription 


pktdec_genpktO_pb3_0 
Generic Packet 0 Packet Body Bytes 3-0 

0x00000000 |Note: contents only updated after reading 
pktdec_genpktO_ph2_1, unless snapshot feature is disabled using 


PKTDEC GENPKTO PB7 4 
Address: Operational Base + offset (0x1488) 
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| Bit |Attr|ResetValue| Ci@eecription 


pktdec_genpktO_pb7_4 
Generic Packet 0 Packet Body Bytes 7-4 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_genpktO_ph2_1, unless snapshot feature is disabled using 


pktdec_snapshot_bypass 


PKTDEC GENPKTO PBil1 8 
Address: Operational Base + offset (0x148C) 


| Bit |Attr| Reset Value 


pktdec_genpktO_pb11_8 
Generic Packet 0 Packet Body Bytes 11-8 

31:0 0x00000000 |Note: contents only updated after reading 
pktdec_genpktO_ph2_1, unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC GENPKTO PBi5 12 
Address: Operational Base + offset (0x1490 


| Bit_|Attr| Reset Value 


pktdec_genpktO_pbi5_12 
Generic Packet 0 Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading 
pktdec_genpktO_ph2_1, unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC GENPKTO PBi9 i6 
Address: Operational Base + offset (0x1494 


| Bit_|Attr| Reset Value 


pktdec_genpktO_pbi9_16 
Generic Packet 0 Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading 
pktdec_genpktO_ph2_1, unless snapshot feature is disabled using 


pktdec_snapshot_bypass 


PKTDEC GENPKTO PB23 20 
Address: Operational Base + offset (0x1498 


| Bit_|Attr| Reset Value 


pktdec_genpktO_pb23_20 
Generic Packet 0 Packet Body Bytes 23-20 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_genpktO_ph2_1, unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC GENPKTO PB27 24 
Address: Operational Base + offset (0x149C 


| Bit |Attr|/ResetValue| Ci eescription 


pktdec_genpktO_pb27_24 
Generic Packet 0 Packet Body Bytes 27-24 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_genpktO_ph2_1, unless snapshot feature is disabled using 


pktdec_snapshot_bypass 


PKTDEC GENPKT1 PH2 1 
Address: Operational Base + offset (0x14A0) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16]RO_|0x0000 
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| Bit |Attr| Reset Value, 


Po escription 
. pktdec_genpkt1i_ph2_1 
15:0 |ro | axon Generic Packet 1 Packet Header Bytes 1-2 


PKTDEC GENPKT1 PB3 0 
Address: Operational Base + offset (0x14A4) 


| Bit |Attr|/ResetValue| Ci escription = 


pktdec_genpkt1_pb3_0 
Generic Packet 1 Packet Body Bytes 3-0 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_genpkt1_ph2_1, unless snapshot feature is disabled using 


PKTDEC GENPKT1 PB7 4 
Address: Operational Base + offset (0x14A8) 


| Bit |Attr|ResetValue| Ci‘ Scriptom 
pktdec_genpkt1_pb7_4 
Generic Packet 1 Packet Body Bytes 7-4 

31:0 0x00000000 |Note: contents only updated after reading 
pktdec_genpkt1_ph2_1, unless snapshot feature is disabled using 


PKTDEC GENPKT1 PBil1 8 
Address: Operational Base + offset (0x14AC) 


| Bit |Attr| Reset Value 


pktdec_genpkti_pb11_8 
Generic Packet 1 Packet Body Bytes 11-8 

31:0 Ox00000000 |Note: contents only updated after reading 
pktdec_genpkt1_ph2_1, unless snapshot feature is disabled using 


pktdec_snapshot_bypass 


PKTDEC GENPKT1 PB1i5 12 
Address: Operational Base + offset (0x14B0) 


| Bit |Attr| Reset Value 


pktdec_genpkt1_pb15_12 
Generic Packet 1 Packet Body Bytes 15-12 

31:0 0x00000000 |Note: contents only updated after reading 
pktdec_genpkt1_ph2_1, unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC GENPKT1 PB1i9 16 
Address: Operational Base + offset (0x14B4) 


| Bit |Attr| Reset Value 


pktdec_genpkti_pb19_16 
Generic Packet 1 Packet Body Bytes 19-16 

31:0 0x00000000 |Note: contents only updated after reading 
pktdec_genpkt1_ph2_1, unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTDEC GENPKT1 PB23 20 
Address: Operational Base + offset (0x14B8) 
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| Bit |Attr|ResetValue| Ci@Deescription 


pktdec_genpkt1i_pb23_20 
Generic Packet 1 Packet Body Bytes 23-20 

0x00000000 |Note: contents only updated after reading 
pktdec_genpkt1_ph2_1, unless snapshot feature is disabled using 


pktdec_snapshot_bypass 


PKTDEC GENPKT1 PB27 24 
Address: Operational Base + offset (0x14BC) 


| Bit |Attr| Reset Value 


pktdec_genpkt1i_pb27_24 
Generic Packet 1 Packet Body Bytes 27-24 

31:0 0x00000000 |Note: contents only updated after reading 
pktdec_genpkt1_ph2_1, unless snapshot feature is disabled using 
pktdec_snapshot_bypass 


PKTFIFO CONFIG 
Address: Operational Base + offset (0x1500) 


| Bit |Attr|/Reset Value| Ci eescription 
31:1 |RO_|0x00000000 


pktfifo_write_en 
Packet FIFO write enable 

RW ox 1'bO: Inhibit write to Packet FIFO 
1'b1: Allow write to Packet FIFO 


PKTFIFO STORE FILT CONFIG 
Address: Operational Base + offset (0x1504) 


| Bit |Attr|Reset Value] CiDeescription 
31:30|RO [Oxo [reserved 


pktfifo_store_genpkt1 

29 [Rw joxo | Store Generic Packet 1 packets 
pktfifo_store_genpktO 

a — Store Generic Packet 0 a 

[27:15|RO |0x0000 reserved ss—‘“sS™S™~S~S~S~S~S~OOOOOOOOOOOO 
pktfifo_store_emd 

Store Extended Metadata packets 

Store Dynamic Range and Mastering InfoFrame packets 
pktfifo_store_ntscvbiif 

ae or a NTSC VBI InfoFrame packets 


41 [RO _|oxo_ si reserved 


pktfifo_store_audif 
10 few joxo | Store Audio InfoFrame packets 
pf foo erate a 
Store Source Product Descriptor InfoFrame packets 
rw loxo pktfifo_store_aviif 
Store Auxiliary Video Information InfoFrame packets 
pktfifo_store_vsif 
Store Vendor-Specific InfoFrame packets 
pktfifo_store_amd 
6 [aw oxo Store Audio Metadata packets 
pktfifo_store_gmd 
Store Gamut Metadata packets 
pktfifo_store_isrc 
Store ISRC1/ISRC2 packets 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3056 


RK3588 TRM-Part2 


| Bit [Attr|ResetValue| —Ci@Deescription 
pktfifo_store_acp 

Store Audio Content Protection packets 
pktfifo_store_gcp 

Store General Control/Content Mute packets 


pktfifo_store_acr 

Store Audio Clock Regeneration packets 
pktfifo_store_filt_en 

PKTFIFO THR CONFIGO 

Address: Operational Base + offset (0x1508 


| Bit |Attr|ResetValue| ss —/— CC‘ escription = 
31:10|RO_|0x000000 


pktfifo_thr_pass_qst 
RW |0x032 Packet FIFO pass threshold level(real FIFO threshold is configured 


value x4) 


PKTFIFO_ THR CONFIG1 

Address: Operational Base + offset (0x150C 

| Bit [Attr/ResetValue| CS‘ ecription 

31:26[RO_|Ox0O si freserved 
pktfifo_thr_high_qst 

25:16;RW |0x000 Packet FIFO high threshold level(real FIFO threshold is configured 
value x4) 


115:11/RO_|0x00_ [reserved 


reserved 
pktfifo_thr_low_qst 

10:1 |RW |0x004 Packet FIFO low threshold level(real FIFO threshold is configured 
value x4 


jo JRO _|oxo_ si reserved 


PKTFIFO CONTROL 

Address: Operational Base + offset (0x1510 

| Bit [Attr|/ResetValue| ss ——“i‘“W:éCéiS scription — 
[31:9 [RO |Ox000000__—i[reserved — —(i—~—“‘“‘“(CSC*C*S*C*C*~*~C~C~C~C~C~C~C~C~C~C~C~C—C—C~sCYS 


pktfifo_Itfill_clr_p 

wo |ox0 Clear Long-term Packet FIFO fill status When asserted, the values 
that drive register fields pktfifo_Itfill_min_st and 
pktfifo_Itfill_max_ sts are cleared. 


7:1 |RO_|0x0O [reserved 


pktfifo_init_p 
WO |0x0 Packet FIFO initialization pulse When asserted, the Packet FIFO 
address pointers are reset. 


PKTFIFO FILL STATUS 

Address: Operational Base + offset (0x1514 

| Bit [Attr|ResetValue| ss ——“‘“CW:*CéS @Scription =— 
31:29[RO [0x0 ——sifreserved ee — —“‘“(‘“‘“(“(“(CS*S*S*S*™*™*™*™C™C™C~C~*CYS 


pktfifo_thr_high_st 
28 ro oxo Packet FIFO above high threshold status 


27:25|RO_|0x0___—_—| reserved 


5A Ro Joxo pktfifo_thr_pass_st 
Packet FIFO above pass threshold status 


23:21]RO_ |0x0___—_—|reserved 
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oo = 


Fo fowo [act if elo ow tshlddtatus pktfifo_thr_low_st 
Packet FIFO below low threshold status 


a reserved 


0x0 pktfifo_new_entry_st 
Packet FIFO New Entry status 
. pktfifo_fill_sts 
"3 eee Packet FIFO Fill Level status(number of packets in the FIFO) 


PKTFIFO LTERM FILL STATUS 
Address: Operational Base + offset (0x1518 


| Bit |Attr|ResetValue| ————Ciesscription 
: pktfifo_Itfill_max_sts 

31:16|RO_ |ox0000 Packet FIFO Long-term fill maximum status 

; pktfifo_Itfill_min_sts 

15:0 [RO Ox0000 Packet FIFO Long-term fill minimum status 


PKTFIFO SKIP PKT CONTROL 

Address: Operational Base + offset (0x151C) 

| Bit |Attr|ResetValue| Ci‘ Scriptom 
[31:1 [RO |[0x00000000 [reserved 


pktfifo_skip_pkt_p 

wo |lox0 Write 1 to skip the packet currently at the top of the FIFO. If 
some of the packet words have already been read from 
pktfifo_data, the remaining words are discarded. 


PKTFIFO DATA 
Address: Operational Base + offset eee OC 


| Bit |Attr| Reset Value, 


SaaS ass enti —_______ data 
31:0 Ox00000000 |Read this register to read the top of the Packet FIFO and pop the 
next value. 


VMON_CONTROL 

Address: Operational Base + offset (0x1560 

| Bit [Attr|ResetValue| ss —“‘“CS*éiS scription — 
31 [RO [Oxo ——sireserved — eC —“‘“(“‘“(“(CS*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C~C~C~C~C~C~C~C*dCS 


vmon_source_sel 
Video Monitor source selection 
3'bO00: PVO output 
: 3'b001: HDCP output 

S020 RYE: 1020 3'b010: Deframer output 
3'b011: VPG output 
3'b100: VPROC internal 
3'b101-3'b111: Reserved 


27:25|RO_|0x0___—_—| reserved 


vmon_irg_thr_mode 

Video monitor measurement interrupt threshold mode 

1'bO: A change bigger than 1 in a front, syncwidth, back, or 
24 RW |0x0 

active measurement generates an interrupt. 

1'b1: Any change in a front, syncwidth, back, or active 

measurement generates an interrupt. 


23:19/RO_|0x00____—[reserved 
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| Bit |Attr|ResetValue| Ci eescription 


vmon_dataen_diph_sel 
Data enable diphase selection 
3'b000: Do not delay data enable 

18:16;RW |0x0 3'b001: Delay data enable by one TMDS cycle 
3'b010: Delay data enable by two TMDS cycle 
3'b011: Delay data enable by three TMDS cycle 
a b100-3'b111: Reserved, no dela 


15:11|RO_|Ox00 reserved 


vmon_vsync_diph_sel 
Vsync diphase selection 
3'bO000: Do not delay vertical sync 

10:8 |RW |0x0 3'b001: Delay vertical sync by one TMDS cycle 
3'b010: Delay vertical sync by two TMDS cycle 
3'b011: Delay vertical sync by three TMDS cycle 
3'b100-3'b111: Reserved, no OS 


7:3, [RO |0xoO. reserved 
vmon_hsync_diph_sel 
Hsync diphase selection 
3'b000: Do not delay horizontal sync 
3'b001: Delay horizontal sync by one TMDS cycle 
3'b010: Delay horizontal sync by two TMDS cycle 
3'b011: Delay horizontal sync by three TMDS cycle 
3'b100-3'b111: Reserved, no delay 


VMON_ CONTROL2 
Address: Foner Base + offset (0x1564) 


attr Reset Value /_____________Peseription __ 
0x00000 


vmon_irq_vactive_en 

Video Monitor interrupt enable when Vactive changes. 
1'b0O: Changes in Vactive doesn't generate an interrupt 
1'b1: Changes in Vactive generates an interrupt 
vmon_irg_vback_en 

Video Monitor interrupt enable when Vback changes. 
1'bO: Changes in Vback doesn't generate an interrupt 
1'bi: Changes in Vback generates an interrupt 
vmon_irq_vsyncwidth_en 

Video Monitor interrupt enable when Vsyncwidth changes. 
1'b0O: Changes in Vsyncwidth doesn't generate an interrupt 
1'b1: Changes in Vsyncwidth generates an interrupt 
vmon_irq_vfront_en 

Video Monitor interrupt enable when Vfront changes. 
1'bO: Changes in Vfront doesn't generate an interrupt 
1'b1i: Changes in Vfront generates an interrupt 
vmon_irg_vtotal_en 

Video Monitor interrupt enable when Vtotal changes. 
1'bO: Changes in Vtotal doesn't generate an interrupt 
1'b1i: Changes in Vtotal generates an interrupt 


vmon_irg_hactive_en 

Video Monitor interrupt enable when Hactive changes. 
1'bO: Changes in Hactive doesn't generate an interrupt 
1'b1: Changes in Hactive generates an interrupt 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3059 


RK3588 TRM-Part2 


| Bit [Attr|ResetValue| —Ci@Deesscription 
vmon_irg_hback_en 
Video Monitor interrupt enable when Hback changes. 
1'bO: Changes in Hback doesn't generate an interrupt 
1'b1: Changes in Hback generates an interrupt 
vmon_irq_hsyncwidth_en 
Video Monitor interrupt enable when Hsyncwidth changes. 
1'bO: Changes in Hsyncwidth doesn't generate an interrupt 
1'b1i: Changes in Hsyncwidth generates an interrupt 
vmon_irq_hfront_en 
Video Monitor interrupt enable when Hfront changes. 
1'b0O: Changes in Hfront doesn't generate an interrupt 
1'bi: Changes in Hfront generates an interrupt 
vmon_irq_htotal_en 
Video Monitor interrupt enable when Htotal changes. 
1'bO: Changes in Htotal doesn't generate an interrupt 
1'b1i: Changes in Htotal generates an interrupt 


VMON STATUS1 
Address: Operational Base + offset (0x1580) 


Reset Value 


vmon_hsyncwidth 
Horizontal sync width measure 
vmon_hfront 


Horizontal front measure 


VMON STATUS2 
Address: Operational Base + offset (0x1584) 


Reset Value 


vmon_hblank 
Horizontal blank measure 
vmon_hback 


Horizontal back measure 


VMON_ STATUS3 
Address: Operational Base + offset (0x1588) 


Reset Value 
Horizontal total measure 
Horizontal active measure 
VMON_ STATUS4 


Address: Operational Base + offset (0x158C 


Reset Value 


vmon_vsyncwidth 
Vertical sync width measure 
vmon_vfront 


Vertical front measure 


VMON STATUSS5 
Address: Operational Base + offset (0x1590 
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| Bit |Attr|ResetValue| Ci@eescription 


; vmon_vback 
15:0 [RO On0000 Vertical back measure 


VMON_STATUS6 
Address: Operational Base + offset (0x1594) 


aL 
s6]r0 loxoooo |\erStal total measure 

15:0 |ro Joxoooo  [Yerecalactve measwe 

VMON_STATUS7 

Address: Operational Base + offset (0x1598) 


 Bit_|Attr| Reset Value|_____Deseription _| 
31:9 [RO |0x000000 


vmon_alt_detect 

Alternative video detection 

1'bO: Odd frame detected-Vsync fall edge aligned with Hsync rise 
edge 

1'b1: Even frame detected-Vsync fall edge misaligned with Hsync 
rise edge 

Note: Alternative video detection is only enabled when preceding 
SO rise edge is aligned with Hsync rise edge. 


7:5 [RO [Oxo sireserved ——“‘“‘“SO™SCOCCd 


vmon_ilace_detect 
Interlaced video detection 
4 0x0 1'bO: Progressive video format 
1'bi: Interlaced video format 
Video format is consider interlaced if either field or alternative 
detections are asserted at least once every two Vsync cycles. 


3:1 [RO |Oxo __—|reserved 


reserved 
vmon_field_detect 
0x0 Field detection . 
1'bO: Odd field-Vsync rise edge aligned with Hsync rise edge 
1'b1: Even field-Vsync rise edge misaligned with Hsync rise edge 


CEC TX CONTROL 

Address: Operational Base + offset (0x2000) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:2 [RO _|Oxo0000000 [reserved 


frame_send_clr_p 
1 WO |0x0 Prevents further re-transmissions. If the transmission is ongoing, 
it is attempted to completion. 


frame_send_set_p 

Set by software to trigger CEC sending a frame as an initiator. 
wo |oxo If cec_cfg.txreq_discad_ifrxbusy == 0, the frame is transmitted 

even after receiving a frame in between. Otherwise, the frame to 

be sent is discarded as soon as a new incoming frame 

arrives(before being able to transmit) 


CEC STATUS 

Address: Operational Base + offset (0x2004) 

| Bit [Attr|ResetValue|  —————C‘Ci scription = 
[31:9 [RO _|Oxo00000__—ifreserved SY 
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27" 
a 
fo foo Hardware is busy transmitting a frame 
When this bit Ce nse ec It generates the cectx_busy_irgq interrupt. 


ae reserved —“sSsSSSC“‘CSC*d 


cecrx_busy_st 

Hardware is busy receiving a message frame. If 'send' is asserted 
for a new TX message to be sent, it is delayed until the ongoing 
RX message is done. When this bit changes, it generates the 
cecrx_ busy_irq interrupt. 


3:1 |RO [Oxo [reserved 


frame_send_pending_st 
Frame send pending status 

0x0 1'b1: A frame is set to be transmitted(waiting for the end of an 
incoming message or to have access to the line). This bit keeps 
at 1 while the transmission is going on. 
1'bO: CEC transmission is done(no matter successful or failed 


CEC CONFIG 

Address: Operational Base + offset (0x2008) 

| Bit [Attr|ResetValue| ————Cié‘Ce@Scritiom 
[31:10[RO_|0x000000__—i[reserved 


rx_automatic_drive_acknowledge 
RX automatic drive acknowledge 

Rw loxo 1'bO: Wait for initiator to drive logic "1" at ACK/NACK bit position 
for follower to reply with ACK/NACK bit 
1'b1i: Automatically drive ACK/NACK bit at 2.65ms of EOM 
initiator bit 
cecfilter 
Filter enable. Active high 

RW |Ox1 1'b1: CEC filter is active and filters spurious signals in the CEC 
line (filter pulses < 0.1ms) 
1'bO: CEC filter inactive 

7:6 [RO [Oxo [reserved 


frame_nretrans 
5:4 IRw lox Select number of re-transmission the hardware attempts as 
, initiator after an arbitration loss(cectx_arblost_irq) or line error 
detection(cectx_lineerror_irq) 


3:2 |RO_ |OxO [reserved 


broadcast_nack 
Broadcast State 
1 RW {0x0 1'b1: Respond with Negative ACK to any received broadcast 
message. Message not stored in RX registers 
1'bO: Receive broadcast messages 


txreq_discard_if_rxbusy 

Transmit request(cec_ctrl.send=1)is discarded if a RX transfer is 

ongoing. 

1'b1: The transmit request is cancelled if there is an ongoing RX 
RW {0x0 transfer on the CEC line, raising the RX busy interrupt. 

1'bO: The transmit request is always recorded by the TX FIFO for 

immediate or later transmission, depending on the CEC line 

status. For instance, the transmit is performed as soon as 

possible. 


CEC ADDR 
Address: Operational Base + offset (0x200C) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:15|RO_|0x00000 


cec_follower_addr 
Logical address allocated to the CEC device. Each bit selects a 
specific address, multiple bits can be selected 
(1)Logical address 0 - Device TV 
(2)Logical address 1 - Recording Device 1 
(3)Logical address 2 - Recording Device 2 
(4)Logical address 3 - Tuner 1 
(5)Logical address 4 - Playback Device 1 
(6)Logical address 5 - Audio System 
; (7)Logical address 6 - Tuner 2 

er eve, [oeeooe (8)Logical address 7 - Tuner 3 
(9)Logical address 8 - Playback Device 2 
(10)Logical address 9 - Playback Device 3 
(11)Logical address 10 - Tuner 4 
(12)Logical address 11 - Playback Device 3 
(13)Logical address 12 - Backup 1 
(14)Logical address 13 - Backup 2 
(15)Logical address 14 - Specific use 
The CEC always answers to broadcast messages unless the 
broadcast_nack field of the cec_config register is set to 1'b1. 


CEC TX COUNT 

Address: Operational Base + offset (0x2020 

| Bit [Attr|/ResetValue| ss ——“i‘“‘W™*Cé S eScription —— 
[31:4 [RO |0x0000000_ [reserved — —“‘“‘“(“(‘“(‘(‘(;:;™COC*C*C*C‘*dC 


cec_txbuffer_cnt 
Frame message size in bytes to be transmitted, including Header 
and Data blocks 
4'b0000: Send 1 byte 
4'b0001: Send 2 bytes 
4'b0010: Send 3 bytes 
4'b0011: Send 4 bytes 
4'b0100: Send 5 bytes 
4'b0101: Send 6 bytes 
3:0 |RW |0x0 4'b0110: Send 7 bytes 
4'b0111: Send 8 bytes 
4'b1000: Send 9 bytes 
4'b1001: Send 10 bytes 
4'b1010: Send 11 bytes 
4'b1011: Send 12 bytes 
4'b1100: Send 13 bytes 
4'b1101: Send 14 bytes 
4'b1110: Send 15 bytes 
4'b1111: Send 16 bytes 


CEC TX DATA3_0 


Address: Operational Base + offset (0x2024) 


eo 


cec_txbuffer_data_3 
CEC Transmitter Buffer - Byte 3 


cec_txbuffer_data_2 
CEC Transmitter Buffer - Byte 2 
. cec_txbuffer_data_1i 
CEC Transmitter Buffer - Byte 1 
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| Bit |Attr| Reset Value, 


Po escription 
: cec_txbuffer_data_0 
es CEC Transmitter Buffer - Byte 0 


CEC TX DATA7 4 
Address: Operational Base + offset (0x2028) 


| Bit [Attr|ResetValue| CC‘ ection 
. cec_txbuffer_data_7 

sacl CEC Transmitter Buffer - Byte 7 
; cec_txbuffer_data_6 

= 16|Rw foxoo CEC Transmitter Buffer - Byte 6 


; cec_txbuffer_data_5 
CEC Transmitter Buffer - Byte 5 

. cec_txbuffer_data_4 
CEC Transmitter Buffer - Byte 4 


CEC TX DATAI11 8 
Address: Operational Base + offset (0x202C) 


| Bit [Attr/ResetValue| (Description 
Sd eee 

ees 

cen ee 


CEC TX DATAI5 12 
Address: Operational Base + offset (0x2030) 


| Bit _|Attr/ Reset Value 
: cec_txbuffer_data_15 
one CEC Transmitter Buffer - Byte 15 


23:16 cec_txbuffer_data_14 


CEC Transmitter Buffer - Byte 14 
; cec_txbuffer_data_13 
CEC Transmitter Buffer - Byte 13 
. cec_txbuffer_data_12 
7 CEC Transmitter Buffer - Byte 12 


CEC RX COUNT STATUS 

Address: Operational Base + offset (0x2040 

[Attr/Reset Value|——“‘S™C#@D @Scription — 
IRO_|0x0000000_ [reserved — — —“‘“‘“‘“(“(‘(;(S;S™CSC“(‘“$”#KN#RN:SCOC 


31:4 
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| Bit |Attr|ResetValue| Ci ecription 


cec_rxbuffer_cnt 
Received frame message size in bytes, including Header and Data 
blocks 
4'b0000: 1 byte received 
4'b0001: 2 bytes received 
4'b0010: 3 bytes received 
4'b0011: 4 bytes received 
4'b0100: 5 bytes received 
4'b0101: 6 bytes received 
3:0 0x0 4'b0110: 7 bytes received 
4'b0111: 8 bytes received 
4'b1000: 9 bytes received 
4'b1001: 10 bytes received 
4'b1010: 11 bytes received 
4'b1011: 12 bytes received 
4'b1100: 13 bytes received 
4'b1101: 14 bytes received 
4'b1110: 15 bytes received 
4'b1111: 16 bytes received 


CEC RX DATAS3 O 
Address: Operational Base + offset (0x2044) 


| Bit |Attr|ResetValue| Ci‘ e@Scritiom 
cec_rxbuffer_data_3 
saa RO |oxoo CEC Receiver Buffer - Byte 3 
cec_rxbuffer_data_2 
23:16)RO Joxoo CEC Receiver Buffer - Byte 2 
: cec_rxbuffer_data_1 
15:8 |ro foxoo | CEC Receiver Buffer - Byte 1 
. cec_rxbuffer_data_0 
7:0 [Ro joxoo CEC Receiver Buffer - Byte 0 
CEC RX DATA7 4 
Address: Operational Base + offset (0x2048) 


eS 
Er ot ae ee ees 

ee RCO ee ee 

Foe ee eee 

CEC RX DATAI11 8 


Address: Operational Base + offset (0x204C) 


| Bit |Attr/ResetValue| —“‘«‘“C;C™C‘éi scription =— sd 
cec_rxbuffer_data_11 
oieee Ro Joxoo CEC Receiver Buffer - Byte11 
cec_rxbuffer_data_10 
23:16]RO joxoo | CEC Receiver Buffer - Byte10 


; cec_rxbuffer_data_9 
15:8 |ro foxoo | CEC Receiver Buffer - Byte9 

; cec_rxbuffer_data_8 
7:0 [Ro joxoo CEC Receiver Buffer - Byte8 
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CEC RX DATA15 12 
Address: Operational Base + offset (0x2050) 


| Bit |Attr[ResetValue|—“*‘“‘;C™C‘é Scriptom =—— (Cd 
cec_rxbuffer_data_15 

seal RO [oxo CEC Receiver Buffer - Byte15 
cec_rxbuffer_data_14 

a ol CEC Receiver Buffer - Byte14 


; cec_rxbuffer_data_13 
: cec_rxbuffer_data_12 
CEC LOCK CONTROL 
Address: Operational Base + offset (0x2054) 


| Bit |Attr|/Reset Value| Ci eescription 
31:1 |RO_|0x00000000 


locked_rxbuffer_clr_p 
WO |0x0 Write 1 to this bit to unlock the RX buffer and allow the controller 
to receive a new incoming message 


CEC RXQUAL BITTIME CONFIG 

Address: Operational Base + offset (0x2060) 

Dit {Attr| Reset Value|_________Descelptlon _ 
31:19[RO_|Oxo000_ reserved 


rxqual_follbit_timet8_earlstart 
RX qualifier bit time for T8, the earliest time of the start of a new 
bit. Any fall edge before this time puts the bit qualifier FSM in 
abort state. 
3'b000: 1.90ms 
3'b001: 1.95ms 
Peete Ox 3'b010: 2.00ms 
3'b011: 2.04ms 
3'b100: 2.10ms 
3'b101: 2.15ms 
3'b110: 2.20ms 
3'b111: 2.25ms 


a5 |RO_|OxO_ [reserved 


rxqual_follbit_timet7_laterethigh 
RX qualifier bit time for T7, the latest return to high time. Any 
edge after this time puts the bit qualifier FSM in abort state. 
3'bOO0: 1.55ms 
3'b001: 1.60ms 
14:12}RW |0x3 3'b010: 1.65ms 
3'b011: 1.71ms 
3'b100: 1.75ms 
3'b101: 1.80ms 
3'b110: 1.85ms 
3'b111: 1.90ms 


ii |RO_ [oxo reserved 
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| Bit |Attr|ResetValue| ss Ci@eescription 


rxqual_follbit_timet6_earlrethigh 
RX qualifier bit time for T6, the earliest return to high time. Any 
edge before this time puts the bit qualifier FSM in abort state. 
3'bO00: 1.15ms 
3'b001: 1.20ms 
10:8 |RW |0Ox3 3'b010: 1.25ms 
3'b011: 1.29ms 
3'b100: 1.35ms 
3'b101: 1.40ms 
3'b110: 1.45ms 
3'b111: 1.50ms 


2 — IROS\OxG> ieee ee CCCCCC(COC‘éC 


rxqual_follbit_timet3_laterethigh 
RX qualifier bit time for T3, the latest return to high time. Any 
edge after this time puts the bit qualifier FSM in abort state. 
3'b000: 0.65ms 
3'b001: 0.7ms 
RW |0x3 3'b010: 0.75ms 
3'b011: 0.81ms 
3'b100: 0.85ms 
3'b101: 0.90ms 
3 b110: 0.95ms 
: 1.00ms 


3 [RO [oxo reserved 

rxqual_follbit_timet2_earlrethigh 
RX qualifier bit time for T2, the earliest return to high time. Any 
edge before this time puts the bit qualifier FSM in abort state. 

: 0.25ms 

: 0.30ms 

: 0.35ms 

: 0.39ms 

: 0.45ms 

: 0.50ms 

: 0.55ms 

: 0.6ms 


CEC RX BITTIME CONFIG 
Address: Operational Base + offset (0x2064) 


Bit _{attr{ Reset Value[___Description _| 
31:23|RO_ |0xo00 [reserved 
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| Bit |Attr|ResetValue| —Ci@Deescription 


rx_follbit_timet9_auto_ack 
When RX automatic ACK bit is 
enabled(rx_automatic_drive_acknowledge = 1) and current bit is 
EOM, the follower drives CEC line to zero thus starting the NACK/ 
ACK bit time. This correspond to the end of a bit(time T9) 
3'bO00: 2.50ms 
3'b001: 2.55ms 
3'b010: 2.60ms 

se a bc 3'b011: 2.65ms 
3'b100: 2.70ms 
3'b101: 2.75ms 
3'b110: 2.80ms 
3'b111: 2.85ms 
When RX automatic ACK bit is disabled (rx_automatic_drive_ 
acknowledge = 0), the maximum bit time is defined by 
rx_follbit_timet9_endframe field register 
reserved 


119 |RO_|0x0_ reserved 


rx_startbit_timet4_latend 
RX start bit time for T4, the latest time of the start of a new bit. 
If a fall edge is not detected before this time, the maximum width 
of a start bit has been exceeded and so the start bit is aborted. 
3'b000: 4.55ms 
3'b001: 4.60ms 
POR 1x2 3'b010: 4.65ms 
3'b011: 4.71ms 
3'b100: 4.75ms 
3'b101: 4.80ms 
3'b110: 4.85ms 
3'b111: 4.9ms 


a5 |RO_|0xo_ si reserved 


rx_startbit_timet3_earlend 
RX start bit time for T3, the earliest end of a start bit. Any edge 
before this time aborts the start bit. 
3'b000: 4.15ms 
3'b001: 4.20ms 
14:12/RW |0x3 3'b010: 4.25ms 
3'b011: 4.29ms 
3'b100: 4.35ms 
3'b101: 4.40ms 
3'b110: 4.45ms 
3'b111: 4.50ms 


fii JRO |Ox0._ - |eperved@ CC 


rx_startbit_timet2_laterethigh 
RX start bit time for T2, the earliest return to high time. A fall 
edge after this time aborts the start bit. 
3'bO00: 3.75ms 
3'b001: 3.80ms 
10:8 |RW |0Ox3 3'b010: 3.85ms 
3'b011: 3.91ms 
3'b100: 3.95ms 
3'b101: 4.00ms 
3'b110: 4.05ms 
3'b111: 4.10ms 


7 |RO_ [0x0 reserved 
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| Bit |Attr|ResetValue| ——Cé@eescription 


rx_startbit_timeti_earlrethigh 
RX start bit time for T1, the earliest return to high time. Any edge 
before this time aborts the start bit. 
3'b000: 3.35ms 
3'b001: 3.40ms 
RW |0x3 3'b010: 3.45ms 
3'b011: 3.49ms 
3'b100: 3.55ms 
3'b101: 3.60ms 
3'b110: 3.65ms 
3'b111: 3.7ms 


S |RO |OxO>  seseved CCC 


rx_follbit_timet9_endframe 
RX follower bit time for T9, the end of a frame. An edge after this 
time is considered as part of n new frame. 
3'b000: 2.60ms 
3'b001: 2.65ms 
2:0 |RW |0x3 3'b010: 2.70ms 
3'b011: 2.76ms 
3'b100: 2.80ms 
3'b101: 2.85ms 
3'b110: 2.90ms 
3'b111: 2.95ms 


CEC TX BITTIME CONFIG 
Address: Operational Base + offset (0x2068) 


| Bit |Attr| Reset Value 
31 |RO_|oxo 


tx_round_trip_delay 
TX round trip delay. The CEC input line is sampled after this delay 
to check if the drive zero of the CEC output is in fact in the line. 
This value is greater than the fall edge output delay of the CEC 
line output. 
3'bO00: 0.02ms 
3'b001: 0.04ms 
3'b010: 0.06ms 

SOI RN /Oxe 3'b011: 0.08ms 
3'b100: 0.10ms 
3'b101: 0.13ms 
3'b110: 0.16ms 
3'b111: 0.20ms 
Note:With the filter ON, the value below 0.1ms works as the 
interrupt, drive_err_irg triggers since the delay caused by the 
filter is already greater than the specified value. 
reserved 


27 |RO |0xo_ _—reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


tx_startbit_time_risesample 
TX start bit rise sample. This is the time(counted from the fall 
edge of the startbit)when the CEC input line is sampled to check 
if the line is zero. 
3'b000: 3.75ms 
3'b001: 3.80ms 
3'b010: 3.85ms 
sores | OX 3'b011: 3.91ms 
3'b100: 3.95ms 
3'b101: 4.00ms 
3'b110: 4.05ms 
3'b111: 4.10ms 
From this time on (and until the next bit fall edge), if the CEC line 
is zero the arbitration lost interrupt is triggered. 
reserved 


23 |RO |0x0_ _—_—|reserved 


tx_startbit_time_totalduration 

TX start bit total duration. This is the time when the next bit 

starts 

3'bO000: 4.30ms(or 4.40ms when CEC Filter is enabled) 

3'b001: 4.35ms(or 4.40ms when CEC Filter is enabled) 
22:20|RW |0x4 3'b010: 4.40ms 

3'b011: 4.45ms 

3'b100: 4.50ms 

3'b101: 4.55ms 

3'b110: 4.60ms 

3'b111: 4.65ms 


ig |RO_|OxO_ reserved 


tx_startbit_time_Ih_trans 

TX start bit low to high transition time. This is the duration of the 

low period of the start bit 

3'bO00: 3.50ms 

3'b001: 3.55ms 
18:16|/RW |0x4 3'b010: 3.60ms 

3'b011: 3.65ms 

3'b100: 3.70ms 

3'b101: 3.75ms 

3'b110: 3.80ms 

3'b111: 3.85ms 


SIRO. 0x0. — ~~: |Weseive@ = SS OC 


tx_err_notify_time 
TX error notify time. This is the duration of the low logic value of 
the CEC line for an error notification 
3'b000: 3.40ms 
3'b001: 3.45ms 
14:12/RW |0x4 3'b010: 3.50ms 
3'b011: 3.55ms 
3'b100: 3.60ms 
3'b101: 3.65ms 
3'b110: 3.70ms 
3'b111: 3.75ms 


ii |RO_ oxo si reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


tx_bit_time_period 
TX initiator data bit period. The time when a new consecutive bit 
starts. 
3'b000: 2.20ms 
3'b001: 2.25ms 
10:8 |IRW |0x4 3'b010: 2.30ms 
3'b011: 2.35ms 
3'b100: 2.40ms 
3'b101: 2.45ms 
3'b110: 2.50ms 
3'b111: 2.55ms 


Z- (RO |OxG> reserved 


tx_bit_time_rethigh 
TX initiator return to high data bit time when indicating a logic bit 
O(zero) 
3'bO00: 1.30ms 
3'b001: 1.35ms 
RW |0x4 3'b010: 1.40ms 
3'b011: 1.45ms 
3'b100: 1.50ms 
3'b101: 1.55ms 
3'b110: 1.60ms 
3'b1i11: 1.65ms 


3 |RO_|oxo_ si reserved 


tx_bit_time_Ih_trans 
TX initiator low to high data bit transition time when indicating a 
logical 1(one) 
3'b000: 0.40ms 
3'b001: 0.45ms 

2:0 |RW |0x4 3'b010: 0.50ms 
3'b011: 0.55ms 
3'b100: 0.60ms 
3'b101: 0.65ms 
3'b110: 0.70ms 
3'b111: 0.75ms 


DMA _CONFIGi 
Address: Operational Base + offset (0x4400) 


| Bit |Attr| Reset Value 


31: a wiles uv_wid 


AXI DMA UV component id 


y_wid 


dummy_value 
23:16|RW |ox00 If input format is yuv420_10bit/yuv422_10bit, and store format 
: is yuv420_16bit/yuv422_16bit, dummy_value is the 6bit padding 
value. 
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| Bit |Attr|ResetValue| Ci@eescription 


ddr_store_format 
DDR store format. 
4'b0000: RGB888 
4'b0001: RGBA8888/ARGB8888(input rgb888) 
4'b0010: YUV420_8BIT 
4'b0011: YUV420_i0BIT 
15:12;}RW {0x0 4'b0100: YUV422_ 8BIT 
4'b0101: YUV422 i0BIT 
4'b0110: YUV444_ 8BIT 
4'b0111: Reserved 
4'b1000: YUV420_16BIT(input yuv420_10bit) 
4'b1001: YUV422_16BIT(input yuv422_10bit) 
4'b1010-4'b1111: Reserved 


alpha_value 
11:4 |RW /0x00 If input format is rgb888, and store format in DDR is argb8888/ 
rgba8888, it must be configured 8bit alpha component. 


padding_position_en 

This signal will enable padding position. 

If input format is rgb888, and store format in DDR is argb8888/ 
3 Rw loxo rgba8888, it must pad 8bit alpha component. If input format is 

yuv420_10bit/yuv422_10bit and store format in DDR is yuv420_ 

16bit/yuv422_16bit, it must pad 6bit. 

1'bO: Pad in MSB 

1'b1i: Pad in LSB 


2:1 |RO [oxo reserved 
abandon_en 
If HDMIRX lock, this signal enable DMA 
1'b0O: DMA will store the data, even hdmirx_lock is disable 
1'b1: DMA will store the data after hdmirx_lock enable, if 
hdmirx_ lock is disable the input will be treated as unvalid data, 
and input data will be abandoned 


DMA CONFIG2 
Address: Operational Base + offset (0x4404 


| Bit_|Attr| Reset Value 


: frame_addr_y 
ay eG GOBOne0 DMA Y component store starting address 


DMA_CONFIG3 


Address: Operational Base + offset (0x4408) 


| Bit |Attr/ResetValue| Ci eescription 


; frame_addr_uv 
one Rw |ox00000000 DMA UV component store starting address 


DMA_CONFIG4 


line_flag_int_en 
Line flag interrupt enable 


hdmirx_dma_idle_int_en 
HDMIRX DMA idle interrupt enable 
hdmirx_lock_disable_int_en 

6 rw oxo HDMIRX lock disable interrupt enable 


3072 
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ee a CO 


Rw loxo last_frame_axi_unfinish_int_en 
Last frame AXI unfinish interrupt enable 


false_frame_end_int_en 
pe False frame end interrupt enable 


timing_mismatch_int_en 
Timing mismatch interrupt enable 


Rw loxo fifo_overflow_int_en 
HDMIRX DMA FIFO overflow interrupt enable 
fifo_underflow_int_en 
hdmirx_axi_error_int_en 


DMA CONFIG5 
Address: Operational Base + offset (0x4410 


| Bit _|Attr| Reset Value 
31:9 |RO_|0x000000 


a line_flag_int_clear_en 
C Enable to clear line flag interrupt 
C Enable to clear HDMIRX DMA idle interrupt 
a hdmirx_lock_disable_int_clear_en 
C Enable to clear HDMIRX lock disable interrupt 
last_frame_axi_unfinish_int_clear_en 
C Enable to clear last frame AXI unfinish interrupt 
false_frame_end_int_clear_en 
C Enable to clear false frame end interrupt 
C Enable to clear timing mismatch interrupt 
fifo_overflow_int_clear_en 
Enable to clear HDMIRX DMA FIFO overflow interrupt 
C Enable to clear HDMIRX DMA FIFO underflow interrupt 
pe fee rt ouiSh a oaramst 
C Enable to clear HDMIRX DMA AXI error interrupt 


DMA _ CONFIG6 
Address: Operational Base + offset (0x4414) 


| Bit_|Attr| Reset Value 
31:30|RO [Oxo si reserved 


pixel_blank_threshold 
; Pixel blank threshold. When pixel blank count greater than pixel_ 
BoE RN, (OXEO0e blank_threshold in active line, it will be treated as a false line 
end, which is used for generate false_frame_end signal. 


hdmirx_lock_mode 

HDMIRX lock mode 

1'bO: If HDMIRX lock drive "0" in half frame, the HDMIRX lock 

detection will output directly, and the input data will be discarded 
13 RW {0x0 right now. 

1'b1: If HDMIRX lock drive "0" in half frame, the HDMIRX lock 

detection will record this event , and the input data will be 

received until current whole frame finish, and next frame will be 

discarded. 
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| Bit [Attr|ResetValue| ss ———“‘S*CéiS scription 
axi_unfinish_disable 
last frame AXI unfinish detection enable 
1'bO: Last_frame_axi_unfinish will be detection in every frame 
1'b1: Last_frame_axi_unfinish will not be detection 
axi_unfinish_state_clear_en 
1'bO: If last_frame_axi_unfinish has been detected, last_frame_ 
axi_unfinish will not be set 0 manually 
1'b1: If last_frame_axi_unfinish has been detected, last_frame_ 
axi_unfinish will be set 0 manually 
fifo_overflow_flag_disable 
FIFO overflow flag disable enable 
1'bO: FIFO_overflow_flag will not be set 0 until next new start 
1'b1: FIFO_overflow_flag will be set 0 manually 
uv_Sswap_en 
Input data uv swap enable 
1'bO: Input data will not be uv swap 
1'b1: Input data will be uv swap 
last_frame_axi_unfinish_num_clear_en 
Last frame AXI unfinish number clear enable. 
1'bO: Last frame AXI unfinish number will not be set 0 
1'b1: Last frame AXI unfinish number will be set 0, and will be 
sum from 0 again 
timing_mismatch_int_mode 
Timing detection mode selection 
1'bO: The detection width/height will compare with the last frame 
width/height 


1'b1: The detection width/height will compare with the last frame 
width/height and The detection width/height will compare with 
width/height corresponding to VIC value 

field_toggle_en 

FIELD signal inversion enable 

1'bO: FIELD will not be inverted 

1'bi: FIELD will be inverted 


hsync_toggle_en 

HSYNC signal inversion enable 

1'bO: HSYNC will not be inverted 

1'b1: HSYNC will be inverted 

vsync_toggle_en 

VSYNC signal inversion enable 

1'bO: VSYNC will not be inverted 

1'b1: VSYNC will be inverted 
pic_height_pick_vid_value_en 

When detect false frame end, the line count will compare the 
picture height 

1'bO: Line count will compare with the picture height 
corresponding to vic value 

1'b1: Line count will compare with the last frame's 


HDMIRX DMA output enable 
1'bO: The input from HDMIRX controller will be discarded 
1'b1: The input from HDMIRX controller will be received 
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| Bit |Attr|ResetValue| Ci@eescription 


1'b1: The false frame end will be treated valid frame end 


false_frame_end_en 
RW |0x0 1'b0O: The false frame end will be discarded 


DMA _CONFIG7 

Address: Operational Base + offset (0x4418 

A oa ao naa 
pxoo0o fine cunt 

pias 16 rw px0000 If line count greater than line_flag_num, will trigger line_flag_int 
interrupt. 


]i5:12|RO_|OxO_ [reserved 


lock_frame_num 

HDMIRX DMA will detect hdmirx_lock signal, if hdmirx_lock has 
11:0 }|RW |0x000 been driven "1" with continuous lock_frame_num frame, the 

input data stream will be treated as valid data, and HDMIRX DMA 

will receive input data stream. 


DMA_CONFIG8 

Address: Operational Base + offset (0x441C) 

| Bit [Attr/ResetValue| —Céiescription 
[31:1 [RO _|0xo0000000 [reserved 


reg_mirror_en 
HDMIRX DMA register configuration mode 
RW |0x0 1'b0: HDMIRX DMA register will be in function directly after 
configuration 
1'b1: HDMIRX DMA register will be in function in next frame 


DMA _CONFIG9 

Address: Operational Base + offset (0x4420) 

| Bit [Attr/ResetValue| Ci escription 
[31:7 [RO |oxo000000_|reserved 


vic_value 
0 jw foxoo eve 


DMA CONFIG10 
Address: Operational Base + offset (0x4424 


| Bit |Attr|ResetValue| —-s—s—/—C—C‘i scription = 
31:8 |RO_|0x000000 


. edid_wdata 
DMA CONFIG1i1 
Address: Operational Base + offset (0x4428 


| Bit |Attr|/ResetValue| Ci escription = 


segment_pointer_addr 
: Before HDMITX read EDID 256-511 address section, DDC will 
ett oR: OxeO0t send segment pointer address(Ox60) and CMD(0x01). If it is 
matched, DDC bus will read the EDID 256-511 address section. 
reserved 


115:12|RO [0x0 reserved 
edid_read_block1_en 

1'b0: Reading EDID blocki segment with slave address 
1'b1i: Reading EDID blocki segment manually even though slave 
address mismatch 
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| Bit |Attr|ResetValue| Ci escription 


edid_i2c_arbiter_disable 

10 Rw lox0 1'bO: DDC bus will arbiter for HDMIRX controller for SCDC/HDCP 
manually even though EDID slave address match 
1'b1: DDC bus will arbiter based on slave address match 
edid_i2c_arbiter_en 
1'b0: Read the EDID SRAM through DDC bus just in I2C slave 

RW |0x0 address match 

1'b1: Read the EDID SRAM through DDC bus even though I2C 
slave address mismatch 


8 few foro Ebtoreadenabie through APB bus 
io |rw Joxso Ebiosicadtress 
DMA STATUS1 

Address: Operational Base + offset (0x4430) 


Cs 
Line flag interrupt status 

: 
HDMIRX DMA idle interrupt status 

: 
HDMIRX lock disable interrupt status 

: 
Last frame AXI unfinish interrupt status 


False frame end interrupt status 
timing_mismatch_int 

Timing mismatch interrupt status 
fifo_overflow_int 


FIFO underflow interrupt status 
_ 
HDMIRX AXI error interrupt status 


DMA STATUS2 
Address: Operational Base + offset (0x4434 


| Bit [Attr/ResetValue|  =——————‘—ecriptiom 
pic_width 
31:16|RO | 0x0000 Picture width 
pic_height 
15:0 |Ro | 0x0000 Picture height 


DMA_STATUS3 
Address: Operational Base + offset (0x4438) 


| Bit |Attr|/ResetValue| Ci eescription 


: pic_width_total 
oe RO |ox0000 Picture total width 


1:16 
; pic_height_total 
15:0 [Ro | onueee Picture total height 
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DMA_STATUS4 
Address: Operational Base + offset (0x443C) 


Pe a eer 


Pp escription 
picture_width_sync 
:16|RO | igi HSYNC cycle number 


pic_height_sync 
15:0 [Ro | eacoey VSYNC cycle number 


DMA_STATUSS5 
Address: Operational Base + offset (0x4440) 


we 
pic_width_back 
:16|RO | one HBACK cycle number 
pic_height_back 
15:0 [RO eee VBACK cycle number 


DMA_STATUS6 
Address: Operational Base + offset (0x4444) 


| Bit |Attr| Reset Value 


hdmirx_error_axi_cmd1 
31:0 Ox00000000 |The last AXI CMD when AXI error interrupt. This CMD is awaddr 
[31:0]. 


DMA STATUS7 
Address: Operational Base + offset (0x4448 


| Bit _|Attr| Reset Value 


hdmirx_error_axi_cmd2 
The last AXI CMD when AXI error interrupt. 
[0]: Awready 
[1]: Awvalid 
[2:3]: Awlock 
[4:6]: Awprot 

31:0 Ox00000000 |[7:10]: Awcache 
[11:12]: Awburst 
[13:15]: Awsize 
[16:19]: Awid 
[20:23]: Awlen 
[24:25]: Bresp 
[26:31]: Reserved 


DMA _STATUSS8 
Address: Operational Base + offset (0x444C) 


| Bit |Attr| Reset Value 


hdmirx_error_axi_last_second_cmd1 
31:0 0x00000000 |The last second AXI CMD when AXI error interrupt. This CMD is 
awaddr[31:0]. 


DMA_STATUS9 
Address: Operational Base + offset (0x4450) 
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| Bit |Attr|ResetValue| Ci eescription 


hdmirx_error_axi_last_second_cmd2 
The last second AXI CMD when AXI error interrupt. 
[0]: Awready 
[1]: Awvalid 
[2:3]: Awlock 
[4:6]: Awprot 
31:0 Ox00000000 |[7:10]: Awcache 
[11:12]: Awburst 
[13:15]: Awsize 
[16:19]: Awid 
[20:23]: Awlen 
[24:25]: Bresp 
[26:31]: Reserved 


DMA_STATUS10 
Address: Operational Base + offset (0x4454) 


| Bit |Attr|/ResetValue| Ci eescription = 
[31:18]RO_|0x0000 


line_flag_raw_int 
ad RO oxo Line flag raw interrupt status 
hdmi_int 
= Ro Joxo HDMIRX controller interrupt status 
: axi_unfinish_frame_num 
15:6 [ro | enOuP AXI unfinish frame number 
interlace_en 
4 0x0 hdmirx_dma_idle 
hdmirx_dma_idle status 
hdmirx_lock 
> 0x0 timing_mismatch_raw_int 
Timing mismatch raw interrupt status 
1 0x0 fifo_overflow_raw_int 
FIFO overflow raw interrupt status 
0x0 fifo_underflow_raw_int 
FIFO underflow raw interrupt status 
DMA STATUS11 
Address: Operational Base + offset (0x4458 


| Bit _|Attr| Reset Value 
31:26|RO_[OxoO_ reserved 


avmute 
25 ro foo HDMIRX avmute status 
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| Bit |Attr|ResetValue| Ci@eescription 


decodemode 
[3:0]: Busd_decodemode 
[7:4]: Busc decodemode 
[11:8]: Busb_decodemode 
[15:12]: Busa_decodemode 
busX_decodemode[3:0] map 
4'b0000: Unknown 
4'b0001: Control 

ae xn000 4'b0010: Data island preamble 
4'b0011: Video preamble 
4'b0100: Data island leading guard band 
4'b0101: Data island trailing guard band 
4'b0110: Video leading guard band 
4'b0111: Data island 
4'b1000: Video 
4'b10001-4'b1111: Reserved 


hdmirx_type 


HDMIRX type 
2’b00: Progressive 
2'b01: Interlaced 
2'b10: 3D Progressive 
2'b11: 3D Interlaced 
hdmirx_color_depth 
HDMIRX color_depth 
4’b0100: 24bits 
4’b0101: 30bits 
4’b0110: 36bits 
4’b0111: 48bits 
Others: Reserved 
hdmirx_format 
HDMIRX format 
3’b000: RGB 

3’b001: YCbCr 4:2:2 
3’b010: YCbCr 4:4:4 
3'b011: YCbCr 4:2:0 
Others: Reserved 


DMA STATUSi2 
Address: Operational Base + offset (0x445C 


| Bit _|Attr| Reset Value 


line_cnt_debug 
31:0 0x00000000 


[15:0]: UV CMD line count for debug 
DMA STATUS13 


[31:16]: CMD line count for debug 
Address: Operational Base + offset (0x4460) 
Bit |Attr| Reset Value|_______Descrlptlon _| 
[31:16/RO |0x0000 reserved eee 


line_cnt_valid 
15:0 Ro | 0x0000 HDMIRX controller valid line count 


DMA _STATUS14 

Address: Operational Base + offset (0x4464 

| Bit [Attr|ResetValue| ss ——“‘“‘S#éS @Scription —— 
31:28|RO [0x0 ——sifreserved — —“‘“;‘“(“(CS*S*S*™*™*™*™C™C‘~*C 
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| Bit |Attr| Reset Value, 


Pp escription 
edid_read_block1_flag1 

EDID I2C has receive the CMD Ox60, that is 0x60 is segment 
pointer address 


x0 co ee oe UU! 
EDID I2C Lo ee receive the CMD 0x01 


edid_read_block1_flag 
0x0 EDID I2C has receive the whole CMD 0x6001, that is 0x60 is 
segment pointer address, 0x01 is the specific I2C CMD 


das UUUUUC(i‘“C‘C‘Cs*d 
a one EDID I2C odes | UU address 
edid_read_flag 
16 0x0 1'bO: HDMIRX has the DDC access authority for SCDC/HDCP 


1'b1: It indicates EDID has been granted DDC access authority 


15:8 [RO [0x00 si freserved 
; edid_rdata 

MAINUNIT INTVEC INDEX 

Address: Operational Base + offset (0x5000) 


| Bit |Attr/ResetValue| Ci eescription 
ae ea 


po oo ate eases 
HDCP. 1i interrupt Vector triggered 

pope he lh Stereercmes 
HDCP interrupt Vector triggered 

Sp (epee 
SCDC ee ec Vector triggered 


—— reserved 


Packet 2 Interrupt Vector triggered 

p poo Piette eeremens 
Packet 1 Interrupt Vector triggered 

a 
Packet 0 Interrupt Vector triggered 


7 |RO_ [Oxo reserved 
a 
AVPUNIT a. interrupt Vector triggered 
CS 
AVPUNIT 1 interrupt Vector triggered 
foo ihivangtvervapeet 
AVPUNIT 0. a $ret Vector triggered 


| reserved 
po oo ith Timtrigene 
Main unit 2 interrupt Vector triggered 
po oo a intgecrespent 
Main unit 1 interrupt Vector triggered 
Ca 
Main unit O interrupt Vector triggered 


MAINUNIT O INT STATUS 
Address: Operational Base + offset (0x5010) 
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| Bit |Attr| Reset Value, 


Po CC—“‘(CC*é@DeScription 
regbank_ready_irq 

31 0x0 Register Bank ready interrupt. Indicates all non-powered off units 
between AVPUNIT, PKTFIFO, and CEC are ready. 


apb_if_ready_irq 
APB interface ready interrupt 


29:27|RO_|0x0 [reserved 


RO oxo timer_base_locked_irq 
Timer Base locked ee 
25:8 [RO |0x00000 reserved eee 


po oo (GG aims er 

CR PARA Clock(icr_para_ clk) is off(not running)change interrupt 

foe erica dhomteon ane —— 
CR_ PARA Clock(icr_ “para clk)locked change interrupt 


tmdsqpclk_off _chg_ irq 


a cael 
TMDS Poe Clock(itmdsqpclk) locked change interrupt 
=f —— ee 


RO [oxo auto Cock{ aude is of(not running) change interrupt ——_| 
Audio Clock(iaudclk) is off(not running) change interrupt 
ee audclk_locked_chg_irq 
Audio clock(iaudclk)locked change interrupt 


MAINUNIT O INT MASK N 
Address: Operational Base + offset (0x5014) 
| Bit [Attr|ResetValue| CC‘ Scription = 
regbank_ready_mask_n 
RW |0x1 Write 1 to unmask regbank_ready_irg. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
apb_if_ready_mask_n 
RW /|0x1 Write 1 to unmask apb_if_ready_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
29:27[RO_|Ox0 reserved 
timer_base_locked_mask_n 
RW |0x0 Write 1 to unmask timer_base_locked_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
25:8 [RO |0x00000__| reserved 
cr_para_clk_off_chg_mask_n 
RW |0x0O Write 1 to unmask cr_para_clk_off_chg_irg. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


cr_para_clk_locked_chg_mask_n 

iw Write 1 to unmask cr_para_clk_locked_chg_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 
tmdsqpclk_off_chg_mask_n 

5 RW {0x0 Write 1 to unmask tmdsqpclk_off_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
tmdsqpclk_locked_chg_mask_n 

4 RW /|0x0O Write 1 to unmask tmdsqpclk_locked_chg_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 

3:2. [RO |OxO si freserved 
audclk_off_chg_mask_n 


RW |0x0 Write 1 to unmask audclk_off_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
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| Bit |Attr|ResetValue| —Ci@eescription 


asserted if the corresponding interrupt is asserted. 


audclk_locked_chg_mask_n 
RW |0x0 Write 1 to unmask audclk_locked_chg_irq. The interrupt line is 


MAINUNIT O INT CLEAR 
Address: Operational Base + offset (0x5018 


| Bit |Attr[ResetValue| ——— ——“—é‘Ci@Scriptiom 
regbank_ready_clear 

Write 1 to reset regbank_ready_irq 
apb_if_ready_clear 

a ae ees 1 to reset apb_if_ready_ 

[29:27[RO [0xo.-——sifreserved —“—s—s—s——CC(CSCids 
timer_base_locked_clear 

ps_|vo xo (a ne ae aca 1 to reset timer_base_locked_irq 

[25:8 [RO [0x00000 reserved si—‘isCsSOSOSOSOSOOOO 
cr_para_clk_off_chg_clear 

D wo [oo Write 1 to reset cr_para_clk_off_chg_irq 


cr_para_clk_locked_chg_clear 
wo |oxo Write 1 to reset cr_para_clk_locked_chg_irec 


tmdsqpclk_off_chg_clear 

is |wo oxo Write 1 to reset tmdsqpclk_off_chg_irq 
tmdsqpclk_locked_chg_clear 

4 wo foxo ee as 1 to reset tmdsqpclk_locked_chg_irc 

3:2 |RO [Oxo reserved 
audclk_off_chg_clear 

1 wo foxo Write 1 to reset audclk_off_chg_irq 
audclk_locked_chg_clear 

0 jwo foo Write 1 to reset audclk_locked_chg_irq 

MAINUNIT O INT FORCE 

Address: Operational Base + offset (0x501C 


| Bit [Attr/ResetValue| SC‘ ecription 
regbank_ready_force 
fv pe Write 1 to trigger regbank_ready_irq 


apb_if_ready_force 
wo |oxo Write 1 to trigger apb_if_ready_ 


29:27|RO_|Oxo_—sreserved 


a timer_base_locked_force 


Write 1 to trigger timer_base_locked_ira 


[25:8 |RO [0x00000 reserved 


cr_para_clk_off_chg_force 
Dx0 Write 1 to trigger cr_para_clk_off_chg_irq 


cr_para_clk_locked_chg_force 
Write 1 to trigger cr_para_clk_locked_chg_ira 


0x0 
5 _|wo joo |itnte'T eo tigger tmusgpelk off chg irq 
4 [wo foxo ite" eo rigger tmceapele locked chg irq 
3:2 [RO [oxo _—‘i[reserved i ti‘; 
+ [wo foxo [ite Teo trigger sua off chg ig 
fo joo finite rte tigger aude Iocked chg irq 
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MAINUNIT 1 INT STATUS 
Address: Operational Base + offset (0x5020 


ddc_scdc_activity_irq 
Indicates DDC(I2C) activity addressing SCDC 
ddc_hdcp_activity_irq 
Indicates DDC(I2C) activity addressing HDCP 


Ro Joxo cec_powered_down_irq 
Indicates that the CEC has reached the power down status 


0x0 
0x0 cec_powered_up_irq 
Indicates that the CEC has reached the power up status 


11:2 [RO_|0x000 
: Ro joxo avpunit_powered_down_irq 
Indicates that the AVPUNIT has reached the power down status 
avpunit_powered_up_irgq 
0x0 
Indicates that the AVPUNIT has reached the power up status 
MAINUNIT 1 INT MASK N 
Address: Operational Base + offset (0x5024) 


| Bit |Attr|ResetValue| CC‘ ecription = 

[31:22|[RO_|Oxo0O_ reserved 
ddc_scdc_activity_mask_n 

21 RW /0x0O Write 1 to unmask ddc_scdc_activity_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
ddc_hdcp_activity_mask_n 

20 RW {0x0 Write 1 to unmask ddc_hdcp_activity_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

|19:14/RO [0x00 reserved 
cec_powered_down_mask_n 

RW |0x0 Write 1 to unmask cec_powered_down_irq. The interrupt line is 

asserted if the corresponding interrupt is asserted. 


13 
cec_powered_up_mask_n 
12 RW |0x0O Write 1 to unmask cec_powered_up_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
41:2 [RO [0x000 


avpunit_powered_down_mask_n 
1 RW |0x0 Write 1 to unmask avpunit_powered_down_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 


avpunit_pwoered_up_mask_n 
RW |0x0 Write 1 to unmask avpunit_powered_up_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 


MAINUNIT 1 INT CLEAR 
Address: Operational Base + offset (0x5028 


| Bit _|Attr| Reset Value 
31:22|RO_[0x000 


ddc_scdc_activity_clear 
21 |wo xe Write 1 to reset ddc_scdc_activit 


ddc_hdcp_activity_clear 
a Write 1 to reset ddc_hdcp_activity_irq 


119:14/RO_|0x00_ [reserved 


reserved 
cec_powered_down_clear 
Write 1 to reset cec_powered_down_irq 
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| Bit [Attr|ResetValue| ss —“‘CSCSCéiS scription =— 
cec_powered_up_clear 
Write 1 to reset cec_powered_up_ira 


[11:2 |RO [0x000 reserved 


avpunit_powered_down_clear 
Write 1 to reset avpunit_powered_down_irq 
avpunit_powered_up_clear 
0 jwo foo Write 1 to reset avpunit_powered_up_irg 
MAINUNIT 1 INT FORCE 
Address: Operational Base + offset (0x502C 


| Bit _|Attr| Reset Value 
31:22|RO_[0x000 


aoa ddc_scdc_activity_force 


Write 1 to trigger ddc_scdc_activity__ 
ddc_hdcp_activity_force 


oxo Write 1 to trigger ddc_hdcp_activity_irg 


19:14[RO_|Oox0OO_ reserved 
cec_powered_down_force 

Write 1 to trigger cec_powered_down_irq 
cec_powered_up_ force 

Write 1 to trigger cec_powered_up_irq 

[11:2 [RO |0x000 reserved 


reserved 
avpunit_powered_down_force 
Write 1 to trigger avpunit_powered_down_irq 


avpunit_powered_up_ force 
Write 1 to trigger avpunit_powered_up_ ira 


MAINUNIT 2 INT STATUS 
Address: Operational Base + offset (0x5030) 


phycreg_cr_timeout_irq 
0x0 

PHYCREG acknowledge timeout interrupt status. 
phycreg_cr_read_done_irq 

PHYCREG read done interrupt status 
0x0 phycreg_cr_write_done_irgq 

PHYCREG write done interrupt status 


phycreg_cr_selector_done_irq 
PHYCREG selector mode interrupt status 
fo oo idee cama 

PHYCREG selection mode done interrupt status 

7:2, [RO [0x00 ——sireserved 

1 fo po Tis ic enteane 
TMDS valid stable change interrupt status 

p fo po (RAGAN ie enateste 
Audio PLL lock stable change interrupt status 

MAINUNIT 2 INT MASK N 

Address: Operational Base + offset (0x5034) 


| Bit |Attr/ResetValue| Ci eescription 
31:13|RO_[0x00000 


phycreg_cr_timeout_mask_n 
12 RW /|0x0 Write 1 to unmask phycreg_cr_timeout_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
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| Bit |Attr[ResetValue| — ——Ci‘“;C‘~Ci scription 
phycreg_cr_read_done_mask_n 
RW /|0x0 Write 1 to unmask phycreg_cr_read_done_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 


phycreg_cr_write_done_mask_n 

RW |0x0 Write 1 to unmask phycreg_cr_write_done_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 
phycreg_cr_selector_done_mask_n 

RW /0x0O write 1 to unmask phycreg_cr_selector_done_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 


phycreg_cr_selectionmode_done_mask_n 

Rw loxo Write 1 to unmask phycreg_cr_selectionmode_done_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 


7:2, [RO [0x00 si reserved 
tmdsvalid_stable_chg_mask_n 

1 RW |0x0 Write 1 to unmask tmdsvalid_stable_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


audpll_lock_stable_chg_mask_n 
RW {0x0 Write 1 to unmask audpll_lock_stable_chg_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted 


MAINUNIT 2 INT CLEAR 
Address: Operational Base + offset (0x5038) 


| Bit |Attr/ResetValue| Ci eescription 
31:13|RO_[0x00000 


phycreg_cr_timeout_clear 

Write 1 to reset phycreg_cr_timeout_irq 
phycreg_cr_read_done_clear 

Write 1 to reset phycreg_cr_read_done_irg 
phycreg_cr_write_done_clear 

Write 1 to reset phycreg_cr_write_done_irq 


ox0 phycreg_cr_selector_done_clear 


Write 1 to reset phycreg_cr_selector_done_irc 
wo |oxo phycreg_cr_selectionmode_done_clear 
Write 1 to reset eae cr_selectionmode_done_irq 
7:2, [RO [0x00 si reserved 
tmdsvalid_stable_chg_clear 
1 fwo foo Write 1 to reset tmdsvalid_stable_chg_irq 
audpll_lock_stable_chg_clear 
lo Jwo joxo Write 1 to reset audpll_lock_stable_chg_irq 
MAINUNIT 2 INT FORCE 
Address: Operational Base + offset (0x503C) 


| Bit |Attr/ResetValue| Ci eescription 
31:13|RO_[0x00000 


phycreg_cr_timeout_force 
Write 1 to trigger phycreg_cr_timeout_irq 


phycreg_cr_read_done_force 
Write 1 to trigger phycreg_cr_read_done_irgq 


phycreg_cr_write_done_force 
0 wo |oxo Write 1 to trigger phycreg_cr_write_done_irq 


wo |ox0 phycreg_cr_selector_done_force 
Write 1 to trigger phycreg_cr_selector_done_irg 
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| Bit |Attr|ResetValue| Ci eecription 


is jwo joxo phycreg_cr_selectionmode_done_force 
a 1 to trigger phycreg_cr_selectionmode_done_ira 


7:2 |RO |OxoO_ [reserved 


tmdsvalid_stable_chg_force 
1 fwo foo Write 1 to trigger tmdsvalid_stable_chg_irq 
audpll_lock_stable_chg_force 
jo jwo foo Write 1 to trigger audpll_lock_stable_chg_irg 
AVPUNIT O INT STATUS 
Address: Operational Base + offset (0x5040) 


| Bit [Attr/ResetValue| Céiescription 
31:23[RO_|oxo00_ reserved 
ced_dyn_cnt_ch2_irq 
Dynamic Character Error Detection counter in channel2 reached 
configured threshold. 


ced_dyn_cnt_ch1_irq 

0x0 Dynamic Character Error Detection counter in channeli reached 
configured threshold. 
ced_dyn_cnt_chO_irq 
Dynamic Character Error Detection counter in channelO reached 
configured threshold. 
meserv@d 


19:8 [RO |0x000__—|reserved 
descrand_sync_seq_err_irq 
0x0 Descrambler and De-randomizer Synchronization sequence 
Unscrambled Control Period)error interru status. 
6:5 [RO [0x0 _—_—| reserved 
descrand_sync_irq 


Descrambler and De-randomizer Synchronization interrupt flag 
status. Triggered upon rise of descrand_sync_st. 


3:0 |RO [oxo _—|reserved 


AVPUNIT O INT MASK N 

Address: Operational Base + offset (0x5044) 

| Bit |Attr|ResetValue| CC‘ eScriptiom 

31:23[RO |[ox0o00, [reserved 
ced_dyn_cnt_ch2_mask_n 

22 RW |0x0 Write 1 to unmask ced_dyn_cnt_ch2_irq. The interrupt is 
asserted if the corresponding interrupt is asserted. 
ced_dyn_cnt_chi_mask_n 

RW |0x0 Write 1 to unmask ced_dyn_cnt_chi_irq. The interrupt is 

asserted if the corresponding interrupt is asserted. 


ced_dyn_cnt_chO_mask_n 
RW {0x0 Write 1 to unmask ced_dyn_cnt_chO_irq. The interrupt is 
asserted if the a interrupt is asserted. 


19:8 [RO |Ox000_ reserved 
descrand_sync_seq_err_mask_n 
RW |0x0 Write 1 to unmask descrand_sync_seq_err_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 
16:5 [RO |OxO [reserved 
descrand_sync_mask_n 
RW |0x0O Write 1 to unmask descrand_sync_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


3:0 |RO oxo _—|reserved 
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AVPUNIT O INT CLEAR 
Address: Operational Base + offset (0x5048 


| Bit |Attr|/ResetValue| Ci eescription 
31:23|RO_|0x000 


ced_dyn_cnt_ch2_clear 

22 |wo foo Write 1 to reset ced_dyn_cnt_ch2_irq 
ced_dyn_cnt_chi_clear 

21 fwo foxo | Write 1 to reset ced_dyn_cnt_chi_ira 
ced_dyn_cnt_chO_clear 

es Write 1 to reset ced 0 cnt_chO_irg 


19:8 [RO |oxoo0_ reserved 
descrand_sync_seq_err_clear 
Write 1 to reset descrand 7 seq_err_irg 
6:5 [RO [OxO. [reserved —“‘sSsSSOSCSCSC“‘(CSC*”ds 
descrand_sync_clear 
4 wo joo ee 1 to reset descrand_sync_irq 
3:0 [RO [oxo ——ireserved — —“‘“Cs‘“‘“‘“(S*S*™”™”™;™;™;C‘~*z 


AVPUNIT O INT FORCE 
Address: Operational Base + offset (0x504C 


Bit {Attr| Reset Value|___Description 
31:23|RO_|0xo00O_ [reserved 


ced_dyn_cnt_ch2_force 
22 wo oxo ‘|e 1 to trigger ced_dyn_cnt_ch2_ira 
ced_dyn_cnt_chi_force 
pfope Write 1 to trigger ced_dyn_cnt_chi_irq 


ced_dyn_cnt_chO_force 
wo |oxo Write 1 to trigger ced_dyn_cnt_chO_irq 


19:8 [RO |0x000 
descrand_sync_seq_err_force 

Write 1 to trigger descrand_sync_seq_err_irq 

6:5 [RO |oxo reserved 
descrand_sync_force 

Write 1 to trigger descrand_sync_irgq 


3:0 |RO [oxo [reserved 


AVPUNIT 1 INT STATUS 
Address: Operational Base + offset (0x5050) 


| Bit [Attr|ResetValue| Ci‘ Scriptom 

fe po Aaa ermine 
Video monitor vertical measures update 

pepo foo SGA ASaminnennenuni 

Video Monitor horizontal measures update 


vstream_fifo_init_irq 
Video streamer - oo FIFO init interrupt 


28:25|RO_|OxO_ [reserved 


4 |ro joxo | aud_chstatus_sp3_irq 
Audio processor - sub-packet 3 Channel Status value updated 
pope fier Ne oem ane en 
Audio processor - sub-packet 2 Channel Status value updated 
22 ro oxo aud_chstatus_sp1_irq 
Audio processor - sub-packet 1 Channel Status value updated 
21 |ro foo aud_chstatus_sp0O_irq 
Audio processor - sub-packet 0 Channel Status value updated 
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| Bit |Attr|ResetValue| Ci@eescription 


aud_mute_irq 
Ro Joxo Audio processor - mute control changed 
19 0x0 afifo_underflow_irq 
Audio FIFO - memory empty when trying to read audio 
18 0x0 afifo_overflow_irq 
Audio FIFO - memory full when trying to write audio sample 
17 0x0 afifo_thr_mute_low_irq 
Audio FIFO - mute low threshold reached 
16 0x0 afifo_thr_mute_high_irq 
Audio FIFO - mute high threshold reached 
afifo_thr_low_irg 
15 ro joo Audio FIFO - low threshold reached 
afifo_thr_high_irq 
14 fro foxo Audio FIFO - high threshold reached 
afifo_thr_pass_irq 
13 fro oxo Audio FIFO - pass threshold reached 


aud_fmt_chg_irgq 
Audio Processor - Audio packet format changed. This interrupt is 
triggered by the following events: 

12 0x0 (1)When audio_proc_config1.auddet_thr audio packets are 
received of a different type than what is currently active 
(2)When audio_proc_config1.auddet_thr packets of the same 
type are received after an Audio FIFO initialization 

ps fo 


vproc_syncgen_irg 
Video processor synchronism generator sync signal toggled 
during active video 


Video processor packing phase discrepancy counter 
Video processor GCP Color Depth information has timed out 
Video processor color depth value changed 


vstream_fifo_overflow_irq 

Video streamer pixel FIFO overflow interrupt 
vstream_fifo_underflow_irq 

Video streamer pixel FIFO underflow interrupt 
vstream_fifo_almost_full_irq 


Video streamer pixel FIFO almost full interrupt 
Video Streamer pixel FIFO almost empty interrupt 

: 

Change in automatic DVI/HDMI mode interrupt 

p fo po (ptetnc eed cand tiene 
De-Framer errors detected in Guard Band interrupt 

1 fro foxo deframer_vsync_thr_reached_irq 
De-Framer Vertical Sync threshold reached interrupt 

p fo pe (stein Wicancetenst 
De-Framer Vertical Sync interrupt 


AVPUNIT 1 INT MASK N 
Address: Operational Base + offset (0x5054 


| Bit_|Attr| Reset Value 


= 


vmon_vmeas_mask_n 
31 RW {0x0 Write 1 to unmask vmon_vmeas_irq. The interrupt line is 


asserted if the corresponding interrupt is asserted. 
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| Bit [Attr|ResetValue| ss ——“‘“‘;CCéCiS scription = 
vmon_hmeas_mask_n 
RW |0x0 Write 1 to unmask vmon_hmeas_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 


vstream_fifo_init_mask_n 
7 Write 1 to unmask vstream_fifo_init_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 
28:25[RO_|OxO_——sdreserved ——“‘“‘(“‘“(;:*S*SSCSCSC‘isCY 


aud_chstatus_sp3_mask_n 
RW |0x0 Write 1 to unmask aud_chstatus_sp3_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


aud_chstatus_sp2_mask_n 
RW {0x0 Write 1 to unmask aud_chstatus_sp2_irq. The interrupt line is 

asserted if the corresponding interrupt is asserted. 
aud_chstatus_sp1_mask_n 

22 RW |0x0 Write 1 to unmask aud_chstatus_sp1_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
aud_chstatus_spO_mask_n 

21 RW {0x0 Write 1 to unmask aud_chstatus_spO_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
aud_mute_mask_n 

20 RW {0x0 Write 1 to unmask aud_mute_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 
afifo_underflow_mask_n 

19 RW |0x0 Write 1 to unmask afifo_underflow_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
afifo_overflow_mask_n 

18 RW |0x0 Write 1 to unmask afifo_overflow_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
afifo_thr_mute_low_mask_n 

17 RW |0x0 Write 1 to unmask afifo_thr_mute_low_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
afifo_thr_mute_high_mask_n 

16 RW {0x0 Write 1 to unmask afifo_thr_mute_high_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
afifo_thr_low_mask_n 

15 RW |0x0 Write 1 to unmask afifo_thr_low_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
afifo_thr_high_mask_n 

14 RW |0x0 Write 1 to unmask afifo_thr_high_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
afifo_thr_pass_mask_n 

13 RW |0x0 Write 1 to unmask afifo_thr_pass_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
aud_fmt_chg_mask_n 

Write 1 to unmask aud_fmt_chg_irg. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
vproc_syncgen_mask_n 

11 RW |0x0 Write 1 to unmask vproc_syncgen_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
vproc_pp_diff_mask_n 

10 RW |0x0 Write 1 to unmask vproc_pp_diff_irgq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
vproc_cd_timeout_mask_n 

RW |0x0 Write 1 to unmask vproc_cd_timeout_irq. The interrupt line is 

asserted if the corresponding interrupt is asserted. 
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| Bit |Attr[ResetValue| ss ——C—“‘;‘—C*C‘~éi scription 
vproc_cd_chg_mask_n 
RW /|0x0 Write 1 to unmask vproc_cd_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


vstream_fifo_overflow_mask_n 

7 RW |0x0 Write 1 to unmask vstream_fifo_overflow_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 
vstream_fifo_underflow_mask_n 

RW |0x0 Write 1 to unmask vstream_fifo_underflow_irq. The interrupt line 

is asserted if the corresponding interrupt is asserted 
vstream_fifo_almost_full_ mask_n 

5 RW |0x0 Write 1 to unmask vstream_fifo_almost_full_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted. 


vstream_fifo_almost_empty_mask_n 

4 RW |0x0 Write 1 to unmask vstream_fifo_almost_empty_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted 
deframer_dvihdmi_chg_mask_n 

3 RW {0x0 Write 1 to unmask deframer_dvihdmi_chg_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 
deframer_gbdet_err_mask_n 

2 RW |0x0 Write 1 to unmask deframer_gbdet_err_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
deframer_vsync_thr_reached_mask_n 

1 Rw loxo Write 1 to unmask deframer_vsync_thr_reached_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
deframer_vsync_mask_n 

RW |0x0 Write 1 to unmask deframer_vsync_irg. The interrupt line is 

asserted if the corresponding interrupt is asserted. 


AVPUNIT 1 INT CLEAR 
Address: Operational Base + offset (0x5058 


| Bit |Attr|ResetValue| Cieescription 

pi_|wo foo [inte toresst mon ymeas iq] 

pe [wo foe (ete ese von ness 
WD: [O80 van once _fifo_init_irq 


28:25|[RO [0x0 ——sifreserved 
aud_chstatus_sp3_clear 

Write 1 to reset aud_chstatus_sp3_irq 
aud_chstatus_sp2_clear 

Write 1 to reset aud_chstatus_sp2_irc 


Oe ee ee mci 
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| Bit |Attr|ResetValue| Ci eescription 


afifo_thr_mute_high_clear 
Write 1 to reset afifo_thr_mute_high_ 


afifo_thr_low_clear 

Write 1 to reset afifo_thr_low_irq 
afifo_thr_high_clear 

oe Write 1 to reset afifo_thr_high_i 
afifo_thr_pass_clear 

i Write 1 to reset afifo_thr_pass_irq 
aud_fmt_chg_clear 

Write 1 to reset aud_fmt_chg_ira 
Write 1 to reset vproc_syncgen_irgq 

0 


vproc_pp_diff_clear 
0x0 Write 1 to reset vproc_pp_diff_irc 


1 
vproc_cd_timeout_clear 
9 |wofoxo Write 1 to reset vproc_cd_timeout_irg 


vproc_cd_chg_clear 
8 |wo joxo Write 1 to reset vproc_cd_chg_irq 
vstream_fifo_overflow_clear 
4 Write 1 to reset vstream_fifo_overflow_irq 
wo |lox0 vstream_fifo_underflow_clear 
Write 1 to reset vstream_fifo_underflow_irg 
vstream_fifo_almost_full_ clear 
2 Write 1 to reset vstream_fifo_almost_full_irq 
vstream_fifo_almost_empty_clear 
- Write 1 to reset vstream_fifo_almost_empty_irq 
deframer_dvihdmi_chg_clear 
ees Write 1 to reset deframer_dvihdmi_chg_irq 


3 
deframer_gbdet_err_clear 
Write 1 to reset deframer_gbdet_err_irg 
deframer_vsync_thr_reached_clear 
Write 1 to reset deframer_vsync_thr_reached_iraq 
deframer_vsync_clear 
0 |wofoxo Write 1 to reset deframer_vsync_irq 


AVPUNIT 1 INT FORCE 
Address: Operational Base + offset (0x505C 


| Bit |Attr| Reset Value 
vmon_vmeas_ force 

Write 1 to trigger vmon_vmeas_irc 
vmon_hmeas_ force 

Write 1 to trigger vmon_hmeas_irq 

29 


vstream_fifo_init_force 
WI; |Ox0 Write 1 to trigger vstream_fifo_init_ira 


28:25/RO_|OxO_—sireserved 


aud_chstatus_sp3_ force 
Write 1 to trigger aud_chstatus_sp3_irgq 


aud_chstatus_sp2_ force 
Oxo) Write 1 to trigger aud_chstatus_sp2_irc 


23 
aud_chstatus_sp1_force 
Write 1 to trigger aud_chstatus_sp1_irg 


aud_chstatus_sp0O_ force 
Write 1 to trigger aud_chstatus_spO_irq 
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| Bit |Attr|ResetValue| Ci@eescription 
= po 


afifo_thr_high_force 
wo foxo Write 1 to trigger afifo_thr_hig 


afifo_thr_pass_force ~ 

. Write 1 to trigger afifo_thr_pass_irq 
aud_fmt_chg_force 

12 wo |oxo Write 1 to trigger aud_fmt_chg_irq 
Write 1 to trigger vproc_syncgen_irq 
vproc_pp_diff_force 

Write 1 to trigger vproc_pp_diff_irq 
vproc_cd_timeout_force 

9 |wofoxo Write 1 to trigger vproc_cd_timeout_irq 
vproc_cd_chg_force 

8 |wo joxo Write 1 to trigger vproc_cd_chg_irq 
vstream_fifo_overflow_force 

Write 1 to trigger vstream_fifo_overflow_irq 
vstream_fifo_underflow_force 

WO |0x0 ; : . 

Write 1 to trigger vstream_fifo_underflow_irq 
vstream_fifo_almost_full_ force 

Write 1 to trigger vstream_fifo_almost_full_irq 
vstream_fifo_almost_empty_force 

Write 1 to trigger vstream_fifo_almost_empty_irq 
deframer_dvihdmi_chg_force 

Write 1 to trigger deframer_dvihdmi_chg_ira 
deframer_gbdet_err_force 

Write 1 to trigger deframer_gbdet_err_irg 
deframer_vsync_thr_reached_force 

Write 1 to trigger deframer_vsync_thr_reached_ irq 
deframer_vsync_force 

jo jwo foo Write 1 to trigger deframer_vsync_irq 


PKT O INT STATUS 
Address: Operational Base + offset (0x5080 


 bit_{Attr| Reset Value/________Description ___ 
pi eo oxo Bee 


a1 | pktdec_emd_chg_irq 
Extended Metadata Packet change interrupt flag status. 
reserved —s—CSSSC‘(Sd 


= reserved 
pktdec_clear_avmute_timeout_irg 
Clear AVMUTE timeout (the time between the AVMUTE rise and 
the configured time in pktdec_auto_clear_avmute_sel has been 
reached) 
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| Bit |Attr| Reset Value | p 
is a ee 
Generic Packet 1 change interrupt flag status. 
fo pe efi Sieimenstnite 
Generic Packet 0 change interrupt flag status. 
pktdec_drmif_chg_irq 
0x0 Dynamic Range and Mastering InfoFrame Packet change interrupt 
flag status 
fo aA Me enone —— 
NTSC VBI InfoFrame Packet Co na ial a interrupt flag status 


—— reserved s—‘“‘“‘S*S*~<“‘“‘C‘“‘“‘“‘S;SSC*zr 


pa 
Audio InfoFrame Packet change interrupt flag status. 
pktdec_srcpdif_chg_irq 
12 0x0 Source Product Descriptor InfoFrame Packet change interrupt flag 
status 


pktdec_aviif_chg_irq 
0x0 Auxiliary Video Information InfoFrame Packet change interrupt 
flag status 


pktdec_vsif_chg_irq 
Vendor-Specific InfoFrame Packet change interrupt flag 


a 
Audio Metadata Packet change interrupt flag status 
p fo oo lca 
Gamut Metadata Packet change interrupt flag status 
po oo face Mg mmmtag sat, 
ISRC2 Packet change interrupt flag status. 
6 ro oxo pktdec_isrc1_chg_irq 
ISRC1 Packet change interrupt flag status. 
fo oe cee en dt caine 
Audio Content Protection Packet change interrupt flag status. 
fo oo ter ae 
Generic Content/Content Mute Packet change interrupt flag status 
po oo cnn at eats — 
Audio Clock Regeneration Packet change interrupt flag status 


pktdec_acp_timeout_irq 

2 0x0 Audio Content Protection Packet 600ms timeout interrupt flag 
status. 

fe oo SS Rian nner fn te 
Audio Clock Regeneration N change interrupt flag status 

lo ro oxo pktdec_acr_cts_chg_irq 
Audio Clock Regeneration CTS change interrupt flag status 


PKT O INT MASK N 
Address: Operational Base + offset (0x5084) 


| Bit [Attr|ResetValue| CC‘ scription 

31:22[RO |[oxo00. [reserved 
pktdec_emd_chg_mask_n 

21 RW /|0x0 Write 1 to unmask pktdec_emd_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


20 |RO_|ox0 reserved 


reserved 
pktdec_clear_avmute_timeout_mask_n 

19 Rw loxo Write 1 to unmask pktdec_clear_avmute_timeout_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
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| Bit |Attr[ResetValue| ————C(‘“‘;CSC‘~Ci scription 
pktdec_genpkt1_chg_mask_n 
RW |0x0 Write 1 to unmask pktdec_genpkt1_chg_irg. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


pktdec_genpktO_chg_mask_n 
RW |0x0 Write 1 to unmask pktdec_genpktO_chg_irq. The interrupt line is 

asserted if the corresponding interrupt is asserted. 
pktdec_drmif_chg_mask_n 

Write 1 to unmask pktdec_drmif_chg_irgq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_ntscvbiif_chg_mask_n 

15 RW |0x0 Write 1 to unmask pktdec_ntscvbiif_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 

HWA JRO: |OxO"_- __— Weseved = 
pktdec_audif_chg_mask_n 


RW /|0x0O Write 1 to unmask pktdec_audif_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


pktdec_srcpdif_chg_mask_n 
Shh Write 1 to unmask pktdec_srcpdif_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_aviif_chg_mask_n 
11 RW |0x0 Write 1 to unmask pktdec_aviif_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_vsif_chg_mask_n 
Write 1 to unmask pktdec_vsif_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_amd_chg_mask_n 
RW |0x0 Write 1 to unmask pktdec_amd_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_gmd_chg_mask_n 
RW /|0x0 Write 1 to unmask pktdec_gmd_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_isrc2_chg_mask_n 
Write 1 to unmask pktdec_isrc2_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_isrci_chg_mask_n 
6 fw foo Write 1 to unmask pktdec_isrci_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_acp_chg_mask_n 
5 RW {0x0 Write 1 to unmask pktdec_acp_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_gcp_chg_mask_n 
4 RW |0x0 Write 1 to unmask pktdec_gcp_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_acr_chg_mask_n 
3 RW {0x0 Write 1 to unmask pktdec_acr_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_acp_timeout_mask_n 
2 RW {0x0 Write 1 to unmask pktdec_acp_timeout_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pkdec_acr_n_chg_mask_n 
Write 1 to unmask pktdec_acr_n_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_acr_cts_chg_mask_n 
RW {0x0 Write 1 to unmask pktdec_acr_cts_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
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PKT O INT CLEAR 
Address: Operational Base + offset (0x5088) 


| Bit |Attr/ResetValue| Ci eescription 
31:22|RO_|0x000 


ae oa ce 

20 |RO [oxo reserved 
ee ae aa 

16 [wo foxo ete ret de rt a 

ie eee ee eee 
14. [RO [0x0 ~—sireserved—  t—<“—s~—~—”””””””C‘C‘isCzCS 

i ee ee ca 
Pon ee 

wo foo [irae tee omen eg 


pktdec_isrc2_chg_| clear. 
wo |oxo Write 1 to reset pktdec_isrc2_chg_ira 


eo [xo free esc nn 
5 [wo fox pace: spay cea 

ee ee 

i ee 


pktdec_acr_cts_chg_clear 
0 wo foxo Write 1 to reset pktdec_acr_cts_chg_irq 


PKT O INT FORCE 
Address: Operational Base + offset (0x508C 


| Bit _|Attr| Reset Value 
31:22|RO_[0x000 


pktdec_emd_chg_force 
Write 1 to trigger pktdec_emd_chg_irc 


20 |RO oxo _—[reserved 
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| Bit |Attr|ResetValue| —Ci@eescription 


pktdec_clear_avmute_timeout_force 
Write 1 to trigger pktdec_clear_avmute_timeout_irq 


pktdec_genpkt1_chg_force 
Write 1 to trigger pktdec_genpkt1_chg_irgq 
pktdec_genpktO_chg_force 
17 wo joo Write 1 to trigger pktdec_genpktO_chg_irc 
pktdec_drmif_chg_force 
a Write 1 to trigger pktdec_drmif_chg_irq 
wo |oxo pktdec_ntscvbiif_chg_force 


see 1 to trigger pktdec_ntscvbiif_chg_irc 


ei reserved —“s~s*s*s~”O”O”””COCOCOCOC‘C‘C#C 
pktdec_audif_chg_force 
p= _fve foe Write 1 to trigger pktdec_audif_chg_irq 


pktdec_srcpdif_chg_force 
wo foxo Write 1 to trigger pktdec_srcpdif_chg_irg 


pktdec_aviif_chg_force 
| Write 1 to trigger pktdec_aviif_chg_irq 


pktdec_vsif_chg_force 
10 [wo joxo | Write 1 to trigger pktdec_vsif_chg_irq 


S ete eee eee 
or ree 
no a ae 


pktdec_gcp_chg_force 
wo foxo Write 1 to trigger pktdec_gcp_chg_irq 


oo feo ee se gee 
2 _|wo Joo [inte rtotiggerpktdec acp timeout fq 
wo Joo inte rto ager pitdec ace cts chg iq 


PKT 1 INT STATUS 
Address: Operational Base + offset (0x5090) 


| Bit |Attr/ResetValue| Ci eescription 
[31:7 |RO_|0x0000000 


po oo ARS a gcc 
Packet FIFO new entry interrupt flag status. 
ee pktfifo_overflow_irq 
Packet FIFO overflow interrupt flag status. 


RO oxo pktfifo_underflow_irq 
Packet FIFO underflow Pe flag status 


=o se— reserved 


p fo loo tastotane 
Packet FIFO high threshold interrupt flag status 
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| Bit |Attr|ResetValue| ss Ci@eescription 


A Ro Joxo pktfifo_thr_pass_irq 
Packet FIFO pass threshold interrupt flag status. 


0x0 pktfifo_thr_low_irq 
Packet FIFO low threshold interrupt flag status 


PKT 1 INT MASK N 

Address: Operational Base + offset (0x5094 

| Bit [Attr|ResetValue| ss —“‘S#éS ecription =— 
[31:7 [RO |0x0000000_ [reserved  — ——“‘“(‘“(“‘“(CS*S*S*™*™*™*™C™C‘~*@C 


pktfifo_new_entry_mask_n 
RW |0x0O Write 1 to unmask pktfifo_new_entry_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


pktfifo_overflow_mask_n 

5 RW {0x0 Write 1 to unmask pktfifo_overflow_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktfifo_underflow_mask_n 

4 RW {0x0 Write 1 to unmask pktfifo_underflow_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 
reserved 


3 [RO [0x0 —_—__—i[reserved 
pktfifo_thr_high_mask_n 
RW |0x0 Write 1 to unmask pktfifo_thr_high_irg. The interrupt line is 


asserted if the corresponding interrupt is asserted. 


2 
pktfifo_thr_pass_mask_n 

Write 1 to unmask pktfifo_thr_pass_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktfifo_thr_low_mask_n 

p frw foo Write 1 to unmask pktfifo_thr_low_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 


PKT 1 INT CLEAR 
Address: Operational Base + offset (0x5098) 


| Bit |Attr/Reset Value] Ci@eescription 
[31:7 |RO_|0x0000000 


pktfifo_new_entry_clear 

6 |wofoxo Write 1 to reset pktfifo_new_entry_irq 
pktfifo_overflow_clear 

Write 1 to reset pktfifo_overflow_irq 
pktfifo_underflow_clear 

Write 1 to reset pktfifo_underflow_irg 


3 [RO [0x0 reserved 
owe fox _nterreovreset puto the tow hg 


PKT 1 INT FORCE 
Address: Operational Base + offset (Ox509C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:7 |RO_|0x0000000 


pktfifo_new_entry_force 
Write 1 to trigger pktfifo_new_entry_ 
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oo a 


pktfifo_overflow_force 
wo |oxo Write 1 to trigger pktfifo_overflow_ira 


pktfifo_underflow_force 
= Write 1 to nT ea pktfifo_underflow_irq 


3 Ro txo —___ reserved 


pktfifo_thr_high_force 
ie ES Write 1 to trigger pktfifo_thr_high_irq 


pktfifo_thr_pass_force 
ene Write 1 to trigger pktfifo_thr_pass_irgq 
pktfifo_thr_low_force 
jo jwo foxo Write 1 to trigger pktfifo_thr_low_irq 


PKT 2 INT STATUS 
Address: Operational Base + offset (Ox50A0 


| Bit |Attr|/ResetValue| Ci escription 
31:22|RO_|0x000 


1 0x0 pktdec_emd_rcv_irq 
a a as Metadata Packet received interrupt flag status. 


20:19/RO [Oxo [reserved 
so oo eS atlanta 
Generic Packet 1 received interrupt flag status 
fe pktdec_genpktO_rcv_irq 
Generic Packet 0 received interrupt flag status 


pktdec_drmif_rcv_irq 

0x0 Dynamic Range and Mastering InfoFrame Packet received 
interrupt flag status 

2 
NTSC VBI InfoFrame Packet received Co ea eae eae flag status 


a reserved —“‘C*S*S*S*S*™*™*™C™C™C~*CY 
eo. fe 
oxo «Kt InfoFrame Packet received interrupt flag status. 


pktdec_srcpdif_rcv_irg 
0x0 Source Product Descriptor InfoFrame Packet received interrupt 
flag status 


pktdec_aviif_rcv_irg 
Auxiliary Video Information InfoFrame Packet received interrupt 
flag status. 


ec 
Vendor-' Specific InfoFrame Packet received interrupt flag status. 

po oo a Atl eamacemtag sate 
Audio Metadata Packet received interrupt flag status 

p fo oo (eas lithe 
Gamut Metadata Packet received interrupt flag status 

7 ro foxo pktdec_isrc2_rcv_irq 
ISRC2 Packet received interrupt flag status. 

co oo Fekete magnet 
ISRC1 Packet received interrupt flag status. 

p po po Reset 
Audio Content Protection Packet received interrupt flag status. 


pktdec_gcp_rcv_irq 

+ ro foo (eer Canteen mite rakes erp 
status. 

po oo SSS Rijn et rg a 
Audio Clock Regeneration Packet received interrupt flag status 
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| Bit |Attr|/ResetValue| Ci escription 
2:0 |RO [oxo [reserved 


PKT 2 INT MASK N 
Address: Operational Base + offset (0x50A4) 


| Bit |Attr| Reset Value 
31:22|RO_[0x000 


pktdec_emd_rcv_mask_n 
21 RW |0x0 Write 1 to unmask pktdec_emd_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


20:19|RO_|O0xO reserved 
pktdec_genpkt1_rcv_mask_n 
RW |0x0 Write 1 to unmask pktdec_genpkt1_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


pktdec_genpktO_rcv_mask_n 

> be Write 1 to unmask pktdec_genpktO_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_drmif_rcv_mask_n 

16 RW |0x0 Write 1 to unmask pktdec_drmif_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 
pktdec_ntscvbiif_rcv_mask_n 

15 RW |0x0 Write 1 to unmask pktdec_ntscvbiif_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
reserved 


114 |RO_|ox0 [reserved 


pktdec_audif_rcv_mask_n 
RW |0x0 Write 1 to unmask pktdec_audif_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 


pktdec_srcpdif_rcv_mask_n 
RW |0x0 Write 1 to unmask pktdec_srcpdif_rcv_irq. The interrupt line is 

asserted if the corresponding interrupt is asserted. 
pktdec_aviif_rcv_mask_n 

11 RW |0x0 Write 1 to unmask pktdec_aviif_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 
pktdec_vsif_rcv_mask_n 

10 RW |0x0 Write 1 to unmask pktdec_vsif_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 
pktdec_amd_rcv_mask_n 

RW |0x0 Write 1 to unmask pktdec_amd_rcv_irq. The interrupt line is 

asserted if the corresponding interrupt is asserted. 
pktdec_gmd_rcv_mask_n 

B frw foo Write 1 to unmask pktdec_gmd_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_isrc2_rcv_mask_n 

Write 1 to unmask pktdec_isrc2_rcv_irg. The interrupt line is 
asserted if the corresponding interrupt is asserted 
pktdec_isrci_rcv_mask_n 

6 few foo Write 1 to unmask pktdec_isrc1_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_acp_rcv_mask_n 

5 RW {0x0 Write 1 to unmask pktdec_acp_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
pktdec_gcp_rcv_mask_n 

4 RW |0x0 Write 1 to unmask pktdec_gcp_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 
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| Bit |Attr|ResetValue| Ci@eescription 


pktdec_acr_rcv_mask_n 


RW |0x0 Write 1 to unmask pktdec_acr_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


2:0 |RO [0x0 reserved 


PKT 2 INT CLEAR 
Address: Operational Base + offset (0Ox50A8 


| Bit _|Attr| Reset Value 
31:22|RO_[0x000 


[20:19/RO [Oxo] -———sifreserved  eeeeesesesesesaseses—‘(‘itCi*r 
ie eee 

16 [wo foxo ete rete seni Te 

is [wo oxo _[eeee nserver 
14. [RO [Oxo —sifreserved—  t—<“—s~—~—~——”””””””””C‘(CCSC;CzsCSYS 

13, [wo foo aa 


pktdec_aviif_rcv_clear 
wo |oxo Write 1 to reset pktdec_aviif_rcv_ira 


ca wo [oxo freee ate ceg 
9 |wofoxo | pase: sae 

ENeloe ) eree ama 
Pe eee 

ee ee eee | 
CO ce 
Pee ee eee 
2:0 [RO [oxo lreserved— t—“SOS™SOOOO”TTOOT.T.OO.OO 


PKT 2 INT FORCE 

Address: Operational Base + offset (Ox50AC) 

| Bit [Attr|ResetValue| Ci‘ e@critiom 
31:22[RO |[0x000, reserved 


pktdec_emd_rcv_force 
Write 1 to trigger pktdec_emd_rcv_irgq 
reserved —C—‘“CsSs—s—S—SSSSSSS 


20:19/RO_|O0x0 [reserved 


pktdec_genpkt1_rcv_force 
Write 1 to trigger pktdec_genpkt1_rcv_irq 
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| Bit |Attr|ResetValue| ss Ci@eescription 


pktdec_genpkt0O_rcv_force 
17 wo foo Write 1 to trigger pktdec_genpktO_rcv_ira 


pktdec_drmif_rcv_force 
a Write 1 to trigger pktdec_drmif_rcv_irq 
pktdec_ntscvbiif_rcv_force 
wo foxo Write 1 to trigger pktdec_ntscvbiif_rcv_irq 


a4 [RO [oxo sfreserved 
pktdec_audif_rcv_force 

Write 1 to trigger pktdec_audif_rcv_irq 
pktdec_srcpdif_rcv_force 

Write 1 to trigger pktdec_srcpdif_rcv_irg 


pktdec_aviif_rcv_force 
Ost Write 1 to trigger pktdec_aviif_rcv_irg 


pktdec_vsif_rcv_force 
<a Write 1 to trigger pktdec_vsif_rcv_irc 


Wee ee aecamaseaes 
oc ee 

6 |wofoxo ie peer eee 1_rcv_ira 

4 |wo foo ete age es sepa 

ee ee eee 
2:0 [RO [oxo ——if[reserved ss i (ts—s—CCTCTT.T..[}) SY 


SCDC INT STATUS 
Address: Operational Base + offset (Ox50C0 


| Bit |Attr[ResetValue| —Ci@eescription = 
[31:3 [RO_|0x00000000 [reserved 
scdctmdsccfg_chg_irq 
SCDC TMDS Configuration register change interrupt flag status: 
1'bO: Inactive 
1'b1: Active 
scdcscstatus_chg_irq 


SCDC Status flag change interrupt status: 

1'bO: Inactive 

1'b1: Active 

scdccfg_chg_irq 

SCDC Configuration register change interrupt flag status: 
1'bO: Inactive 

1'b1: Active 


SCDC INT MASK N 
Address: Operational Base + offset (0Ox50C4 


| Bit |Attr|Reset Value] CiDeescription 
31:3 |RO_|0x00000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


scdctmdsccfg_chg_mask_n 
2 RW /|0x0O Write 1 to unmask scdctmdsccfg_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


scdcscstatus_chg_mask_n 
1 RW {0x0 Write 1 to unmask scdcscstatus_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 


scdccfg_chg_mask_n 
Write 1 to unmask scdccfg_chg_irq. The interrupt line is asserted 
if the corresponding interrupt is asserted. 


SCDC INT CLEAR 
Address: Operational Base + offset (0Ox50C8 


| Bit |Attr|Reset Value] CD escription 
31:3 |RO_|0x00000000 


scdctmdsccfg_chg_clear 

Write 1 to reset scdctmdsccfg_chg_irq 
scdcscstatus_chg_clear 

Write 1 to reset scdcscstatus_chg_irg 
scdccfg_chg_clear 

jo wo joxo Write 1 to reset scdccfg_chg_irgq 


SCDC INT FORCE 
Address: Operational Base + offset (Ox50CC) 


[ResetValue| Ciescription 
0x00000000 


scdctmdsccfg_chg_ force 
2 wo joxo Write 1 to trigger scdctmdsccfg_chg_irq 
scdcscstatus_chg_force 
' Write 1 to trigger scdcscstatus_chg_irq 
scdccfg_chg_force 
Write 1 to trigger scdccfg_chg_irq 


HDCP _INT STATUS 
Address: Operational Base + offset (Ox50D0 


Attr/ Reset Value 
31:22|RO_[0x000 


a feo fob iimsmintassme 
HDCP 2 decrypted interrupt flag status 

= fe po scatter Mongttnains 
HDCP 2 authentication fail interrupt flag status 

19 fro foxo hdcp2_authenticated_irq 
HDCP 2 authenticated interrupt flag status 

iso oo geese Menat tase 
HDCP 2 authentication lost interrupt flag status 


17 0x0 hdcp2_not_capable_irgq 
HDCP 2 not capable interrupt flag status 
hdcp2_capable_irq 

16 |ro foo HDCP 2 capable interrupt flag status 


JU5:11/RO_|Ox0O_ [reserved 


fro [oo ede ery era prt om rg 
HDCP1.4 Device Key Set read operation done interrupt status 

po foo chee he tsa 

HDCP1.4 OESS and EESS change interrupt status 
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| Bit |Attr/ResetValue| Ci eescription 


po oo Sra oases 
HDCP1.4 Encr /ption Disable interrupt status 
p foo alte roots 
HDCP1.4 Encryption Enable interrupt status 
HDCP1.4 Authenticated interrupt status 
ee 
HDCP1.4 BSTATUS read request received interrupt status 


Fo foxo oa Ss vend request rcnved ntarpt situs hdcp14_bcaps_read_irq 
HDCP1.4 BCAPS read request received interrupt status 


oo fieserved. 


a ee 
HDCP1.4 Ri read request received interrupt status 
=") hdcp14_bksv_read_irq 
HDCP1.4 BKSV read request received interrupt status 
pe fe it asinengtans 
HDCP1.4 AKSV received interrupt status 
HDCP INT MASK N 
Address: Operational Base + offset (0x50D4) 
| Bit [Attr/ResetValue| Ci ecription 
31:22[RO_|oxo00_ reserved 


hdcp2_decrypted_chg_mask_n 
RW /0x0O Write 1 to unmask hdcp2_decrypted_chg_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


hdcp2_authentication_fail_mask_n 
RW |0x0 Write 1 to unmask hdcp2_authentication_fail_irg. The interrupt 
line is asserted if the corresponding interrupt is asserted 
hdcp2_authenticated_mask_n 
19 RW {0x0 Write 1 to unmask hdcp2_authenticated_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
hdcp2_authentication_lost_mask_n 
18 RW |0x0 Write 1 to unmask hdcp2_authentication_lost_irq. The interrupt 
line is asserted if the corresponding interrupt is asserted 
hdcp2_not_capable_mask_n 
RW /|0x0O Write 1 to unmask hdcp2_not_capable_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


hdcp2_capable_mask_n 
RW /|0x0 Write 1 to unmask hdcp2_capable_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
115:11/RO |0x00__—__—reserved 
hdcp_dkset_done_mask_n 
RW |0x0 Write 1 to unmask hdcp_dkset_done_irg. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


hdcp14_oess_eess_chg_mask_n 
RW {0x0 Write 1 to unmask hdcp14_oess_eess_chg_irq. The interrupt line 

is asserted if the corresponding interrupt is asserted. 
hdcp14_encdis_mask_n 

b frw foo Write 1 to unmask hdcp14_encdis_irgq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
hdcp14_encen_mask_n 

7 RW |0x0 Write 1 to unmask hdcp14_encen_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
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| Bit |Attr[ResetValue| ss ——C—i—“‘;*C—C*C‘~Ci criti 
hdcp14_auth_mask_n 
RW /|0x0 Write 1 to unmask hdcp14_auth_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


hdcp14_bstatus_read_mask_n 
RW {0x0 Write 1 to unmask hdcp14_bstatus_read_irg. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


hdcp14_bcaps_read_mask_n 
RW |0x0 Write 1 to unmask hdcp14_bcaps_read_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


[3 [RO [0x0 [reserved 
hdcp14_ri_read_mask_n 
RW |0x0 Write 1 to unmask hdcp14_ri_read_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


hdcp14_bksv_read_mask_n 

RW |0x0 Write 1 to unmask hdcp14_bksv_read_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted 
hdcp14_aksv_rcv_mask_n 

RW /|0x0 Write 1 to unmask hdcp14_aksv_rcv_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 


HDCP INT CLEAR 
Address: Operational Base + offset (Ox50D8) 


| Bit |Attr| Reset Value 
31:22|RO_[0x000 


hdcp2_decrypted_chg_clear 
Write 1 to reset hdcp2_decrypted_chg_irq 


wo |lox0 hdcp2_authentication_fail_clear 
Write 1 to reset hdcp2_authentication_fail_irc 


hdcp2_authenticated_clear 

a Write 1 to reset hdcp2_authenticated_irg 

is wo joxo hdcp2_authentication_lost_clear 
Write 1 to reset hdcp2_authentication_lost_irq 
hdcp2_not_capable_clear 

17 wo foxo Write 1 to reset hdcp2_not_capable_irq 
hdcp2_capable_clear 

a Write 1 to reset a capable_irg 

115:11[RO_|oxoo. [reserved 


hdcp_dkset_done_clear 
Write 1 to reset hdcp_dkset_done_irg 


hdcp14_oess_eess_chg_clear 
Write 1 to reset hdcp14_oess_eess_chg_ira 


> eo 

fe |woloro inte ttoresethdcpt4 encdis rq 
cae ee 14_encen_irg 

6 wo loro iret toressehdcpt4_authing’ 
5 [Wo loo [ite toreset Adept status read irq’ 
wo loo rte t'torastthdcpia Deaps reading 


3 |RO_|0x0_ reserved 


hdcp14_ri_read_clear 
2 wo foo Write 1 to reset hdcpi4_ri_read_irq 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3104 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


hdcp14_bksv_read_clear 
Write 1 to reset hdcp14_bksv_read_irc 


hdcp14_aksv_rcv_clear 

jo fwofoxo Write 1 to reset hdcp14_aksv_rcv_irq 
HDCP _INT FORCE 

Address: Operational Base + offset (OxS5ODC 


 Bit_{Attr| Reset Value/____Description __ 
31:22|RO_|0x000_ reserved 


2 holeo hdcp2_decrypted_chg_force 
Write 1 to trigger hdcp2_decrypted_chg_irgq 


wo |oxo hdcp2_authentication_fail_force 
Write 1 to trigger hdcp2_authentication_fail_irq 


hdcp2_authenticated_force 
=| Write 1 to trigger hdcp2_authenticated_irc 
Sd hdcp2_authentication_lost_force 

Write 1 to trigger hdcp2_authentication_lost_irq 


hdcp2_not_capable_force 
wo foxo Write 1 to trigger hdcp2_not_capable_irq 


is febe —Wietvatite'N aaa 
}15:11[RO_|Ox0O_——sireserved ——“(‘“‘“‘“‘C*‘*S™S™~C~*dCY 

10 wo foo ee A eg 
po |woloo —_urte To trigger hdept4oecs cess charg 
B [wo loo ntetio tigger ndcpi4encdigrg 
6 [wo loo inte tioigger ndcpia_ auth rq 
5 [wo loo arte To tagger ndcpid bstatus read iq 
4 [wo loo inte Poimigaerndepla: beaps read vq 
i reserved s—“—SOSOOOCOCOCOC‘“(“(<“(<(‘ié;OOO 


wo |oxo hdcp14_ri_read_force 


Write 1 to trigger hdcp14_ri_read_ira 
hdcp14_bksv_read_force 

hee Write 1 to trigger hdcp14_bksv_read_irg 
hdcp14_aksv_rcv_force 

lo Jwo foxo Write 1 to trigger hdcp14_aksv_rcv_irq 


HDCP 1 INT STATUS 
Address: Operational Base + offset (Ox50E0) 


| Bit |Attr/ResetValue| Ci eescription 
31:11[RO_[0x000000 


hdcp2_esm_pO_gpio_out_15_chg_irq 

10 0x0 Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[15] - interrupt 
flag status 
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| Bit |Attr|ResetValue| Ci eescription 


hdcp2_esm_pO_gpio_out_14_chg_irq 

0x0 Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[14] - interrupt 
flag status 


hdcp2_esm_pO_gpio_out_13_chg_irq 
0x0 Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[13] - interrupt 


flag status 


hdcp2_esm_pO_gpio_out_12_chg_irq 
5 Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[12] - interrupt 


flag status 

hdcp2_esm_pO_gpio_out_11_chg_irq 

Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[11] - interrupt 
flag status 

hdcp2_esm_pO_gpio_out_10_chg_irq 

Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[10] - interrupt 
flag status 

hdcp2_esm_p0_gpio_out_9_chg_irq 

Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[9] - interrupt 
flag status 

hdcp2_esm_pO_gpio_out_8_chg_irq 

Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[8] - interrupt 
flag status 

hdcp2_esm_p0O_gpio_out_7_chg_irq 

Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[7] - interrupt 
flag status 

hdcp2_esm_pO_gpio_out_6_chg_irq 

Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[6] - interrupt 
flag status 

hdcp2_esm_p0_gpio_out_5_chg_irq 

Port 0 General-Purpose outputs from the HDCP2 ESM block 
Change interrupt for bit hdcp2_esm_pO_gpio_out[5] - interrupt 
flag status 


HDCP 1 INT MASK N 

Address: Operational Base + offset (Ox50E4) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:11[RO_|0xo00000_—ifreserved 


hdcp2_esm_pO_gpio_out_15_chg_mask_n 

10 Rw loxo Write 1 to unmask hdcp2_esm_pO_gpio_out_15_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 


hdcp2_esm_p0O_gpio_out_14_chg_mask_n 

Rw lox0 Write 1 to unmask hdcp2_esm_pO_gpio_out_14 chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
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| Bit |Attr[ResetValue| —— —Ci‘“‘;C*C‘Ci escrito 
hdcp2_esm_p0O_gpio_out_13_chg_mask_n 
Write 1 to unmask hdcp2_esm_p0O_gpio_out_13_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
hdcp2_esm_p0O_gpio_out_12_chg_mask_n 
Write 1 to unmask hdcp2_esm_pO_gpio_out_12_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
hdcp2_esm_pO_gpio_out_11_chg_mask_n 
Write 1 to unmask hdcp2_esm_pO_gpio_out_11_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
hdcp2_esm_pO_gpio_out_10_chg_mask_n 
Write 1 to unmask hdcp2_esm_pO_gpio_out_10_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
hdcp2_esm_p0O_gpio_out_9_chg_mask_n 
Write 1 to unmask hdcp2_esm_pO_gpio_out_9_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
hdcp2_esm_p0_gpio_out_8_chg_mask_n 
Write 1 to unmask hdcp2_esm_pO_gpio_out_8_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
hdcp2_esm_p0O_gpio_out_7_chg_mask_n 
Write 1 to unmask hdcp2_esm_p0O_gpio_out_7_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
hdcp2_esm_pO_gpio_out_6_chg_mask_n 
Write 1 to unmask hdcp2_esm_p0O_gpio_out_6_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 
hdcp2_esm_pO_gpio_out_5_chg_mask_n 
Write 1 to unmask hdcp2_esm_pO_gpio_out_5_chg_irq. The 
interrupt line is asserted if the corresponding interrupt is 
asserted. 


HDCP 1 INT CLEAR 
Address: Operational Base + offset (Ox50E8) 


hdcp2_esm_pO_gpio_out_15_chg_clear 
Write 1 to reset hdcp2_esm_p0O_gpio_out_15_chg_irq 
hdcp2_esm_p0O_gpio_out_14 ee: clear 
Write 1 to reset hdcp2_esm_p0O_gpio_out_14 chg_ira 


wo loxo hdcp2_esm_p0_gpio_out_13_chg_clear 
Write 1 to reset hdcp2_esm_pO_gpio_out_13_chg_irq 


wo |oxo hdcp2_esm_pO_gpio_out_12_chg_clear 
Write 1 to reset hdcp2_esm_pO_gpio_out_12_chg_irec 
wo |lox0 hdcp2_esm_pO_gpio_out_11_chg_clear 
Write 1 to reset hdcp2_esm_pO_gpio_out_11_chg_irq 
hdcp2_esm_p0O_gpio_out_10_chg_clear 
Write 1 to reset hdcp2_esm_p0O_gpio_out_10_chg_ira 
hdcp2_esm_pO_gpio_out_9_chg_clear 
4 wo oxo fdr: 1 to reset hdcp2_esm_p0O_gpio_out_9_chg irq 
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| Bit |Attr|ResetValue| —Ci@eescription 


hdcp2_esm_pO_gpio_out_8_chg_clear 
Write 1 to reset hdcp2_esm_p0O_gpio_out_8_chg_irc 


hdcp2_esm_p0O_gpio_out_7_chg_clear 
Write 1 to reset hdcp2_esm_pO_gpio_out_7_chg_irg 


hdcp2_esm_p0O_gpio_out_6_chg_clear 
Write 1 to reset hdcp2_esm_pO_gpio_out_6_chg_ira 
0 jwo foxo hdcp2_esm_pO_gpio_out_5_chg_clear 

Write 1 to reset hdcp2_esm_pO_gpio_out_5_chg_irg 


HDCP 1 INT FORCE 
Address: Operational Base + offset (OxSOEC 


| Bit |Attr|ResetValue|  —=—s_—s———C‘iescription = 
31:11|RO_|0x000000 


wo |ox0 hdcp2_esm_p0O_gpio_out_15_chg_force 
Write 1 to trigger hdep2 _esm_p0O_gpio_out_15_chg_ira 


p foleo li Smear eee one 
Write 1 to trigger hdcp2_esm_pO_gpio_out_14_chg irq 

is |wo joxo hdcp2_esm_p0_gpio_out_13_chg_force . 
Write 1 to trigger hdcp2_esm_p0O_gpio_out_13_chg_irec 

hdcp2_esm_p0_gpio_out_12_chg_force 
Write 1 to trigger hdcp2_esm_pO_gpio_out_12_chg_irq 

6 |wo joxo hdcp2_esm_p0_gpio_out_11_chg_force . 
Write 1 to trigger hdcp2_esm_pO_gpio_out_11_chg_irea 
Write 1 to trigger hdcp2_esm_pO_gpio_out_10_chg_irq 
hdcp2_esm_pO_gpio_out_9_chg_force 

Write 1 to trigger hdcp2_esm_p0O_gpio_out_9_chg_iraq 

hdcp2_esm_p0_gpio_out_8_chg_force . 
Write 1 to trigger hdcp2_esm_pO_gpio_out_8_chg_irgq 
hdcp2_esm_pO_gpio_out_7_chg_force 

Write 1 to trigger hdcp2_esm_p0O_gpio_out_7_chg_ira 
Write 1 to trigger hdcp2_esm_pO_gpio_out_6_chg_irq 

lo Jwo foxo hdcp2_esm_p0_gpio_out_5_chg_force . 
Write 1 to trigger hdcp2_esm_pO_gpio_out_5_chg_irgq 


CEC INT STATUS 
Address: Operational Base + offset (0x5100 


| Bit_|Attr| Reset Value 
31:13|RO_|0x00000 


cecrx_notify_err_irq 

Follower - Bit timing error detected, Error Notification is being 

sent to Initiator, while rxbusy is set (for follower). Interrupt flag 
12 0x0 

status: 

1'bO: Inactive 

1'b1i: Active 


cecrx_eom_irgq 

Follower - Frame fully received after last data block with EOM=1 
11 0x0 (for follower only). Interrupt flag status: 

1'bO: Inactive 

1'b1: Active 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3108 


RK3588 TRM-Part2 


| Bit |Attr[ResetValue| ————Ci‘“‘;C™C~Ci scription 
cectx_drive_err_irq 
Drive 0 in the CEC output has not been seen in the CEC input 
interrupt flag status: 
1'bO: Inactive 
1'b1: Active 
cecrx_busy_irq 
Status bit cecrx_busy_st has changed value. Interrupt flag 


1'bO: Inactive 

1'b1: Active 

cectx_busy_irq 

Status bit cectx_busy_st has changed value. Interrupt flag 


1'b0O: Inactive 
1'b1: Active 


cectx_frame_discarded_irq 

Message to be sent has been discarded, since a new message has 
been received before the message is sent. Interrupt flag status: 
1'bO: Inactive 

1'b1: Active 


cectx_nretransmit_fail_irg 
Last re- transmission fail. Interrupt flag status: 


1'bO: Inactive 

1'b1: Active 

cectx_line_err_irg 

Initiator - Line Error detected while transmitting a Frame (for 
initiator only). Interrupt flag status: 

1'bO: Inactive 

1'b1: Active 

cectx_arblost_irq 

Initiator - CEC line arbitration lost to a different Initiator when 
starting to transmit a Frame. (specification CEC 9). Interrupt flag 
status: 

1'bO: Inactive 

1'b1: Active 

cectx_nack_irq 

Initiator - Frame transmission stopped due to received NACK 
(direct address) or Negative ACK (broadcast) (for initiator only). 
Interrupt flag status: 

1'bO: Inactive 

1'b1: Active 

cectx_done_irq 

Initiator - Frame transmission is done successfully. (initiator 
only). Interrupt flag status: 

1'bO: Inactive 

1'b1: Active 


CEC INT MASK N 

Address: Operational Base + offset (0x5104) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:13[RO_|0xo0000_—sifreserved 


cecrx_notify_err_mask_n 
12 RW |0x0 Write 1 to unmask cecrx_notify_err_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
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| Bit |Attr|ResetValue| —Ci@eescription 


cecrx_eom_mask_n 
RW {0x0 Write 1 to unmask cecrx_eom_irq. The interrupt line is asserted if 
the corresponding interrupt is asserted. 


cectx_drive_err_mask_n 
RW |0x0 Write 1 to unmask cectx_drive_err_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
cecrx_busy_mask_n 
RW {0x0 Write 1 to unmask cecrx_busy_irq. The interrupt line is asserted 
if the corresponding interrupt is asserted. 
cectx_busy_mask_n 
RW {0x0 Write 1 to unmask cectx_busy_irqg. The interrupt line is asserted 
if the corresponding interrupt is asserted. 
ieeeier Se 


7:6 [RO [0x0 _—__—i[reserved 
cectx_frame_discarded_mask_n 


RW |0x0 Write 1 to unmask cectx_frame_discarded_irq. The interrupt line 
is asserted if the corresponding interrupt is asserted 


cectx_nretransmit_fail_mask_n 
RW {0x0 Write 1 to unmask cectx_nretransmit_fail_irgq. The interrupt line 
is asserted if the corresponding interrupt is asserted. 
cectx_line_err_mask_n 
3 RW |0x0 Write 1 to unmask cectx_line_err_irq. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
cectx_arblost_mask_n 
2 RW |0x0 Write 1 to unmask cectx_arblost_irg. The interrupt line is 
asserted if the corresponding interrupt is asserted. 
cectx_nack_mask_n 
Write 1 to unmask cectx_nack_irq. The interrupt line is asserted 
if the corresponding interrupt is asserted. 
cectx_done_mask_n 
RW {0x0 Write 1 to unmask cectx_done_irg. The interrupt line is asserted 
if the corresponding interrupt is asserted. 


CEC INT CLEAR 
Address: Operational Base + offset (0x5108 


Bit {attr} Reset Value 
31:13|RO_|0x00000 


fz wooo et iy eng 
pe wo foe ete evs ncn com pa 
joo feet haieee gee 


cectx_busy_clear 
8 |wo foxo Write 1 to reset cectx ee ne es ls al a irq 


7:6 [RO [Oxo sireserved ——C“‘“;S*™*S*™*™CCCCC‘*dC 


5 wo {oxo cectx_frame_discarded_clear 
Write 1 to reset cectx_frame_discarded_irq 


wo |loxo cectx_nretransmit_fail_ clear 
Write 1 to reset cectx_nretransmit_fail_ira 


cectx_line_err_clear 
=" Write 1 to reset cectx_line_err_irq 
cectx_arblost_clear 
2 wo joxo Write 1 to reset cectx_arblost_ira 
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| Bit |Attr|ResetValue| Ci@eescription 


cectx_nack_clear 
Write 1 to reset cectx_nack_irc 


cectx_done_clear 


CEC INT FORCE 
Address: Operational Base + offset (0x510C 


| Bit |Attr|ResetValue| s/s Ci escription = 
31:13|RO_[0x00000 


cecrx_notify_err_force 

Write 1 to trigger cecrx_notify_err_irq 
cecrx_eom_force 

Write 1 to trigger cecrx_eom_irgq 


cectx_drive_err_force 
wo foxo Write 1 to trigger cectx_drive_err_irq 


cecrx_busy_force 
ae Write 1 to trigger cecrx_busy_irq 
cectx_busy_force 
8 wo joo i 1 to trigger cectx_busy__ 


7:6 |RO |OxO_ reserved 


wo |oxo cectx_frame_discarded_force 
Write 1 to trigger cectx_frame_discarded_ira 


cectx_nretransmit_fail_force 
Write 1 to trigger cectx_nretransmit_fail_irq 


cectx_line_err_force 

| Write 1 to trigger cectx_line_err_irq 
cectx_arblost_force 

2 wo foo Write 1 to trigger cectx_arblost_irq 
cectx_nack_force 

Write 1 to trigger cectx_nack_irg 
cectx_done_force 

0 jwo foo Write 1 to trigger cectx_done_irg 


25.5 Interface Description 


Table 25-3 HDMIRX_WRAPPER Interface Description 


Module Pin Dir Pad Name IOMUX Setting 
ect 
ion 
IO_HDMIRXPHY | I/ HDMI_RX_DON NA 
_RX0O_M O 
IO_HDMIRXPHY | I/ HDMI_RX_DOP NA 
_RXO_P O 
IO_HDMIRXPHY | I/ HDMI_RX_D1N NA 
_RX1_M O 
IO_HDMIRXPHY | I/ HDMI_RX_D1P NA 
_RX1_P O 
IO_HDMIRXPHY | I/ HDMI_RX_D2N NA 
_RX2_M O 
IO_HDMIRXPHY | I/ HDMI_RX_D2P NA 
_RX2_P O 
IO_HDMIRXPHY | I/ HDMI_RX_CLKN NA 
_RX3_M O 
IO_HDMIRXPHY | I/ HDMI_RX_CLKP NA 
_RX3_P O 
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GPIO1_D6_u 


Module Pin Dir Pad Name IOMUX Setting 
ect 
ion 
IO_HDMIRXPHY | I/ HDMI_RX_REXT NA 
_RESREF O 
ocfg_hpd I/ MIPI_CAMERA1_CLK_MO/SPDIFO_TX_MO/PCI | BUS_IOC_GPIO1B 
O E30X2_WAKEN_M3/HDMI_RX_HPDIN_M2/I2C | _IOMUX_SEL_H[1 
5_SCL_M3/UART1_TX_M1/GPIO1_B6_u 1:8]=4’h5 
HDMI_TXO_HPD_M1/PCIE30X2_PERSTN_M2/ | BUS_IOC_GPIO3D 
HDMI_RX_HPDIN_M1/MCU_JTAG_TCK_M1/U | IOMUX_SEL_H[3: 
ART9_RX_M2/SPIO_CSO_M3/GPIO3_D4_d O] = 4’h5 
BT1120_D12/PCIE30X4_PERSTN_M1/HDMI_R | BUS_IOC_GPIO4B 
X_HPDIN_MO/SATAO_ACT_LED_MO0/I2C5_SCL | _IOMUX_SEL_H[1 
_M1/PWM13_M1/SPI3_MOSI_M1/GPIO4_B6_ | 1:8] = 4’h5 
d 
icec_datain/ I/ MIPI_CAMERA2_CLK_MO/SPDIF1_TX_MO/PCI | BUS_IOC_GPIO1B 
ocec_dataout O E30X2_PERSTN_M3/HDMI_RX_CEC_M2/SATA | _IOMUX_SEL_H[1 
2_ACT_LED_M1/12C5_SDA_M3/UART1_RX_M | 5:12]= 4’h5 
1/PWM13_M2/GPIO1_B7_u 
CIF_D13/PCIE20X1_2 PERSTN_MO/HDMI_RX | BUS_IOC_GPIO3D 
_CEC_M1/UART4_TX_M1/PWM9_M2/SPIO_MI | IOMUX_SEL_L[7: 
SO_M3/GPIO3_D1_d 4]= 4’h5 
BT1120_D11/PCIE30X4_WAKEN_M1/HDMI_R | BUS_IOC_GPIO4B 
X_CEC_M0/SATA1_ACT_LED_MO/UART9_RX_ | _IOMUX_SEL_H[7: 
M1/PWM12_M1/SPI3_MISO_M1/GPIO4_B5_d | 4]= 4’h5 
iddc_sda/ I/ MIPI_CAMERA4_CLK_MO/PCIE30X2_CLKREQN | BUS_IOC_GPIO1D 
oddc_sda O _M3/HDMI_RX_SDA_M2/12C8_SDA_M2/UART | _IOMUX_SEL_H[1 
1_CTSN_M1/PWM15_IR_M3/GPIO1_D7_u 5:12]= 4’h5 
CIF_D15/PCIE30X2_WAKEN_M2/HDMI_RX_S_ | BUS_IOC_GPIO3D 
DA_M1/1I2C7_SDA_M2/UART9_CTSN_M2/PW_ | _IOMUX_SEL_L[15 
M10_M2/SPIO_CLK_M3/GPIO3_D3_d :12]= 4’h5 
I2S1_SDO0_M1/CPU_BIGO_AVS/I2CO_SCL_M | BUS_IOC_GPIOOD 
2/UARTO_CTSN/UART1_TX_M2/HDMI_RX_SD | _IOMUX_SEL_L[7: 
A_MO0/SPIO_CSO_M0/PCIE30X2_CLKREQN_MO | 4]=4’hb && 
/HDMI_TXO_CEC_M1/GPIOO_D1_u PMU2_TOC_GPIOO 
D_IOMUX_SEL_L[7 
:4] = 4’h8 
iddc_scl I/ MIPI_CAMERA3_CLK_MO/HDMI_RX_SCL_M2/I | BUS_IOC_GPIO1D 
O 2C8_SCL_M2/UART1_RTSN_M1/PWM14_M2/ | _IOMUX_SEL_H[1 


1:8]= 4’h5 


CIF_D14/PCIE30X2_CLKREQN_M2/HDMI_RX_ 
SCL_M1/I2C7_SCL_M2/UART9_RTSN_M2/SPI 
0_MOSI_M3/GPIO3_D2_d 


BUS_IOC_GPIO3D 
_IOMUX_SEL_L[11 
:8]= 4’h5 


I2S1_SDO1_M1/12CO_SDA_M2/UART1_RX_M 
2/HDMI_RX_SCL_MO/SPI3_MOSI_M2/PCIE30 
X2_WAKEN_MO/HDMI_TX1_CEC_M1/GPIOO_ 
D2_u 


BUS_IOC_GPIOOD 
_IOMUX_SEL_L[11 
:8]=4’hb && 
PMU2_IOC_GPIOO 
D_IOMUX_SEL_L[1 
1:8] = 4’h8 


Notes: I=input, O=output, I/O=input/output, bidirectional 


25.6 Application Notes 


25.6.1 HDMIRX Application 
The figure below shows the recommended programming sequence to build an HDMIRX 


system. 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3112 


RK3588 TRM-Part2 


Reset 
controller 


; 


Write/Read 
E-EDID 


; 


Configure 
HDCP 


Y 


Pull up 
HPD 


' 


Configure 
SCDC 


' 


Configure 
PHY 


’ 


Configure 
controller 


Configure 
DMA 


Fig. 25-20 HDMIRX configuration flow 
25.6.1.1 Reset controller 


HDMIRX controller main reset signal imain_rst_n is from CRU module, the CRU register base 
address is OXFD7COOOO. The register Oxaf4 below is the CRU register. 
Table 25-4 Reset controller operation 


SFR Address SFR Name Default | Setting Description 
Value Value 

even eis Configure HDMIRX controller main 

Oxaf4[11] ref 7 — 0x0 Ox1 reset signal imain_rst_n to reset 
er the whole HDMIRX controller 

Wait for 100us at least 

resetn_hdmirx Release the HDMIRX controller 
Oxaf4[11] = = 0x0 0x0 ; ; 

ref_req main reset signal 
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Default | Settin Description 
SFR Address SFR Name Value Aine P 
; 0x0021 Configure all the sub-block enable 
0x24[31:0] global_swenable 3f01 0x0 1'bo 
Configure all the sub-block enable 
1’b1. 
[O]bit: main_enable 
[8]bit: avpunit_enable 
[9]bit: audio_enable 
0x24[31:0] global_swenable ee hr [10]bit: hdcp_enable 
[11]bit: pktfifo_enable 
[12]bit: datapath_enable 
[13]bit: tmds_enable 
[16]bit: cec_enable 
[21 ]bit: phyctrl_enable 


25.6.1.2 Write/Read E-EDID 
Table 25-5 E-EDID operation 


Default | Setting Description 
SFR Address SFR Name Value Value 
did_sl Configure EDID slave address, the 
Waarsieeoy? i Ox0 0x50 an oe ae 
addr common value is 0x50 
0x4428[7] edid_write_en 0x0 Ox1 Configure EDID write enable 
0x4424[7:0] edid_wdata 0x0 Configure the first EDID write data 
fi th EDID writ 
0x4424[7:0] | edid_wdata Ox0 POnNGH be tne Re cone ae 
data 
...(continue configure 0x4424) 
fi the 512th EDID writ 
0x4424[7:0] | edid_wdata 0x0 oe sa ae 


The driver will configure 512 EDID write data, and next can read the EDID data through 
APB bus for debug purpose 


0x4428[7] edid_write_en 0x0 0x0 Disable EDID write enable 
0x4428[8] edid_read_en 0x0 Ox1 Configure EDID read enable 
0x4464[7:0] edid_rdata 0x0 Read the first EDID data 
0x4464[7:0] edid_rdata 0x0 Read the second EDID data 
...(continue read 0x4464) 
0x4464[7:0] edid_rdata 0x0 Read the 512th EDID data 
Unmask hdmirx ddc sda channel, if 
nao OO Ble grt_con_hamir 0x0 Ox1 not, hdmirx ddc sda will always be 
] x_sdain_msk 1 
Oxfd5a8008[1 | grf_con_hdmir 0 xi Unmask hdmirx ddc scl channel, if 
] x_sclin_msk not, hdmirx ddc scl will always be 1 


The user can read the EDID through APB bus just for debug purpose, and HDMITX will read 
the EDID through DDC bus. 


25.6.1.3 Configure HDCP 


1. configure HDCP1.4 
(1)configure HDCP1.4 key 
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The driver configures the HDCP1.4 key through HDMIRX APB secure bus firstly, which is 
different from HDMIRX APB bus. The HDMIRX apb_secure bus has the base address 

OXFDF10000(hdmirx_s_addr_offset). 
Table 25-6 HDCP1.4 key configuration operation 


SFR Address SFR Name crib eee pezeription 

0x24[10] hdcp enable 0x0 0x0 Disable hdmirx hdcp1.4 

OxFD586054[ | sgrf_con_hdmir Mux hdcp1.4 sram write enable 
0x0 0x0 

14] x_apbs_sel for secure apb bus 

OxFDF10000+ | hdmirx_hdcp14 0x0 Configure HDCP1.4 keyO 

0*4 _key0[7:0] 

OxFDF10000+ | hdmirx_hdcp14 0x0 Configure HDCP1.4 key1 

1*4 _key1[7:0] 

...(continue configure HDCP1.4 key through address OxFDF10000+i*4) 

OxFDF10000+ | hdmirx_hdcp14 0x0 Configure HDCP1.4 key288 

288*4 _key288[7:0] 

OXFD586054[ | sgrf_con_hdmir 0x0 xi Enable hdmirx hdcp1.4 

14] xX_apbs_sel 

0x24[10] hao. enable iG Get Mux hdcp1.4 sram read enable 


for hdmirx internal interface 


The driver can read the HDCP1.4 key use the same address as write address. HDCP1.4 key 
SRAM is 289 byte size, so the offset address must multiply 4. 

(2)configure decrypt_seed_en and decrypt_seed 
Table 25-7 HDCP1.4 configuration operation 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 
[1]: hdcp_ovr_en hdcp_ovr_value is 1’b0 means 
2f0[2:1 1 
OxerOiest PD iehdepeovn valde ooo Ox1 | upcp1.4 
0x24[10] hdcp_enable 0x0 Ox1 Configure HDCP enable 
Configure 
0x290[0] key_decrypt_en_gqst 0x0 Ox1 key_decrypt_seed_en for 
decrypt seed 
0x290[5:4] eess_oess_sel_qst 0x0 Ox2 EESS/OESS selection 
OESS number of CTL3=1 
0x290[11:8] oess_ctl3_thr_qst 0x7 0x7 threshold to consider ENC_EN 
on OESS, it may be changed. 
EESS number of CTL=1001 
0x290[19:16] | eess_ctl_thr_qst Oxe Oxe threshold to consider ENC_EN 
on EESS, it may be changed. 
If fasti2c_qst is configured 
1’b1, it means that the DDC 
: bus support 400KHz transfers. 
Ox290[25] fasti2c_qst Oxo 0x0 If fasti2c_qst configure 1’b0, it 
means that the DDC bus just 
support 100KHz transfers. 
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Default | Settin Description 
SFR Address SFR Name Value g 
Value 

HDCP1.4 1.1 Features 
0x290[26] features _1doti_qst 0x0 0x0 capability. It is disable. 

Bcaps Fast Re-authentication 
0x290[27] fastreauth_qst 0x0 0x0 Value: TRig- disable: 

HDCP Repeater capability 
0x290[28] repeater_qst 0x0 0x0 Galue: It is disable: 


When configure key_decrypt_seed, HDMIRX will read HDCP1.4 key SRAM and decrypt the 
HDCP1.4 encrypted key with the seed. 
(3)configure HDCP2 


Table 25-8 HDCP2 configuration operation 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 
[1]: hdcp_ovr_en hdcp_ovr_value is 1’b1 means 
2f0[2:1 0x0 0x3 
Oxener [2]: hdcp_ovr_value . *? | HDcP2 


It is simple for HDMIRX controller configuration when in HDCP2 operation. 
25.6.1.4 Pull up HPD 


Table 25-9 HPD operation 


SFR Address | SFR Name ee ae Description 
Pull up the HPD signal for 

0x50[0] hpd 0x0 Oxi HDMITX reading EDID and 
sending video 


25.6.1.5 Configure SCDC 


Table 25-10 Configure SCDC operation 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 
+5V power provided for SCDC 
0x580[0] powerprovided 0x0 Ox1 aie aa ; 
operation 
Ox5cO[7:0] scdc_sinkversion_qst 0x0 Ox1 Configure SCDC sink version 
Configure I2C SDA_IN hold 
i2 in_hol | ~ 
0x164[7:0] i2c_sda_in_hold_va 0x0 Ox15 | time value(expressed in 
ue_qst 
number of irefclk cycle) 
Configure I2C SDA_OUT hold 
i2 t_hol . 
0x164[15:8] lac usda seul noldeNa 0x0 0x80 | time value(expressed in 
lue_qst : 
number of irefclk cycle) 


25.6.1.6 Configure PHY 


HDMIRX controller has one cr_para interface to configure HDMIRX phy, and driver can 
configure the HDMIRX controller register to configure HDMIRX phy. 
Table 25-11 HDMIRX phy configuration operation 
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lection _mode 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 
OxcO[0] phy_reset Ox1 Ox1 Reset HDMIRX phy 
Wait for 100us 
OxcO[0] phy_reset Oxi 0x0 Release HDMIRX phy reset 
This signal control the 
selection between the PHY 
Oxe0[1:0] phycreg_cr_para_se 0x0 0x3 JTAG and cr_para interface. 


The driver select the cr_para 
interface here. 


Read the [10]bit of SYS_GRF_SOC_STATUS1(0x384, The GRF base address is 
OXFD58CO000), until this bit is 1’b1. This signal sram_init_done indicates the HDMIRX phy 
SRAM initial done. 


Write the [1]bit of SYS_GRF_SOC_CON1(0x304), configure 1’b1. This signal is HDMIRX 
phy sram_ext_Id_done signal, it is the handshake signal with sram_init_done signal 


phycreg_cr_para_ad 


Configure the first write 


rite_p 


peas dr oe oxen address 
Oxe8[15:0] phycreg_cr_para_w oxo Ove Configure the first write data 
data 
i Configure the write enable(t i 
OxfO[1] pnycreg_cr_para_w 0x0 ae Configure the write ena e(it is 
rite_p just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 
Clear the 
h it h it ; 
oxs038[10) | Phycreg_cr_write_d | 9g Geie, | PySresa er nite done arg 
one_clear status, and the first wdata 
finish 
h fi th it 
Oxe4[15:0] phycreg_cr_para_ad 0x0 Ox4f Configure the second write 
dr address 
h fi th it 
Oxe8[15:0] pnycreg_cr_para_w ox0 ox2 | Configure the second write 
data data 
OxfO[1] paycreguct pala W nr er Configure the write enable(it is 
rite_p just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 
Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irq 
1 1 
aia a one_clear a = status, and the second wdata 
finish 
Oxe4[15:0] phycreg_cr_para_ad) 1 ale Configure the third write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x3 Configure the third write data 
data 
OxfO[1] phycreg_cr_para_w ae a Configure the write enable(it is 


just one cycle pulse) 
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SFR Address 


SFR Name 


Default 
Value 


Settin 


g 
Value 


Description 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 


rite_p 


Clear the 
0x5038[10] phycreg_cr_write_d 0x0 Oxt phycreg_cr_write adOne irq 
one_clear status, and the third wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad 6x Ox4t Configure the 4th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w isn ox2 | Configure the 4th write data 
data 
hn figure the writ le(it j 
OxfO[1] phycreg_cr_para_w mee aed Configure the write enable(it is 


just one cycle pulse) 


wait this signal until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


rite_p 


Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irq 
ele! one_clear oe a status, and the 4th wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad Ox0 Ox4f Configure the 5th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x2 Configure the 5th write data 
data 
OxfO[1] phycreg_cr_para_w Aon ae Configure the write enable(it is 


just one cycle pulse) 


wait this signal until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


phycreg_cr_write_d 


Clear the 
phycreg_cr_write_done_irg 


rite_p 


1 1 
pare one_clear id = status, and the 5th wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad 0x0 Ox4t Configure the 6th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x3 Configure the 6th write data 
data 
OxfO[1] phycreg_cr_para_w ae i Configure the write enable(it is 


just one cycle pulse) 


wait this signal until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


0x5038[10] 


phycreg_cr_write_d 
one_clear 


0x0 


Ox1 


Clear the 
phycreg_cr_write_done_irg 
status, and the 6th wdata 
finish 
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rite_p 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 

Oxe4[15:0] phycreg_cr_para_ad 0x0 Ox4t Configure the 7th write 

dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x2 Configure the 7th write data 

data 
OxfO[1] phycreg_cr_para_w 50 er Configure the write enable(it is 


just one cycle pulse) 


wait this signal until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


rite_p 


Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irq 
hea Ga! one_clear oa Ox status, and the 7th wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad 0x0 ox4f Configure the 8th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x0 Configure the 8th write data 
data 
Oxf0[1] phycreg_cr_para_w ‘6 ey Configure the write enable(it is 


just one cycle pulse) 


wait this signal until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


rite_p 


Clear the 
0x5038[10] phycreg_cr_write_d yO oxi | Phycreg_cr_write_done_irq 
one_clear status, and the 8th wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad 6x0 Ox4t Configure the 9th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 Oxt Configure the 9th write data 
data 
OxfO[1] phycreg_cr_para_w ner Asi Configure the write enable(it is 


just one cycle pulse) 


wait this signal until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


rite_p 


Clear the 
0x5038[10] phycreg_cr_write_d x6 oxi | Phycreg_cr_write_done_irq 
one_clear status, and the 9th wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad Od ox4f Configure the 10th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x0 Configure the 10th write data 
data 
Oxf0[1] phycreg_cr_para_w 520 ea Configure the write enable(it is 


just one cycle pulse) 
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SFR Address SFR Name 


Default 
Value 


Settin 


g 
Value 


Description 


wait this signal until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


phycreg_cr_write_d 


0x5038[10] 
one_clear 


0x0 


Ox1 


Clear the 
phycreg_cr_write_done_irg 
status, and the 10th wdata 
finish 


OxcO[1] phy_pddq 


Ox1 


0x0 


Configure phy pddq 1’bO, and 
HDMIRX phy begins to enable 
its reference voltage generator 
and performs termination 
calibration. 


Read Oxc8[0] bit, it is pddg_ack, read 
pddq finish. 


this register bit, wait and until it is 1’bO. It indicates 


OxcO[8] phy_hdmi_disable 


Ox1 


0x0 


Configure phy hdmi_disable 
1’b0, and HDMIRX phy begins 
to enter initialization 
sequence, and phy begins to 
power up circuit calibrations. 


indicates power up finish. 


Read Oxc8[1] bit, it is hdmi_disable_ack, read this register bit, wait and until it is 1’bO. It 


OxcO[11:9] reffreq_sel 


0x0 


0x0 


Select HDMIRX phy 
cr_para_clk frequency. Default 
value is 24M. 

3’b000: 24M 

3’b001: 25M 

3’b010: 27M 

3’b011: 48M 

3’b100: 50M 

3’b101: 54M 

3’b110: 100M 


OxcO[15] rxdata_width 


0x0 


Ox1 


Configure the rxdata width. 
1’b0 is 20bit valid, 1’b1 is 
40bit valid. And this version is 
quad pixel, so it is 40bit valid. 


Read 0x58c[1] bit, it is scdc_tmdsbitcl 


kratio, before the HDMITX sends >= 3.4Gbps 
channel video, and it will be configured 1’b1 by the DDC bus. 


OxcO0[16] tmds_clk_ratio 


0x0 


0x0 


If the HDMIRX phy channel bit 
rate is >= 3.4Gbps, for 
example 4k resolution, 
tmds_clk_ration must be 
configured 1’b1. 


25.6.1.7 Configure controller 


After HDMIRX phy power up, and has recovered the clock, and next the driver should 
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configure the video process, audio process, and CEC process. 
(1)video process 
Table 25-12 video process configuration operation 


SFR Address SFR Name Default | Setting Description 
Value Value 


lear all the mainunit 
oxsoiersieor |imainunit One sear. | soxe:. oxen oe 


interrupt 

inunit_O_int_mask Enable all the mainunit 

0x5014[31:0] mainunit_O_int_mas x6 oxrrerere || nable all the mainunitO 
=" interrupt 


It is irefclk frequency value. 
The default value is 
428571429Hz(428.57MHz), 
there is another frequency 
396MHz. The irefclk will 
count for 
1ms/10ms/100s/1s, and will 
generate the corresponding 
pulse for many logic. 


global_timer_ref_bas | 0x198b | 0x198b 


0x28[31:0 
Reel lg 7b25 | 7b25 


Wait for timer_base_locked_irq, which is the [26]bit of mainunit_O_int, and clear this 
interrupt status. 


Configure the audio clock 
allowed frequency 
audclk_stable_freq Ovi oui variation(in kHz) for clock 
margin lock (audclk_locked_st), this 
field can’t exceed 7% of the 
nominal clock frequency. 


0x60[14:0] 


Configure the tmdsqpclk 

clock allowed frequency 

tmdsqpclk_stable_fre variation(in kHz) for clock 
Ox1 0x2 

g_margin lock(tmdsqpclk_locked_st), 

this field can’t exceed 7% of 

the nominal clock frequency. 


0x60[30:16] 


OxS018(3i:0). | maainuniecOuntcelear | ‘exo ox oo 


interrupt 
0x5014[31:0] mainunit_O_int_mask 0x0 oxerererer EVapIe all the mainunitO 
=" interrupt 
0x5028[31:0] | mainunit_1_int_clear 0x0 OxFFrrert Clear all the mainunit1 
interrupt 
0x5024[31:0] mainunit_1_int_mask 0x0 Oxrrererer Seas all the mainunit1 
=" interrupt 
| Il th inunit2 
0x5038[31:0] | mainunit_2_int_clear | oxo | oxertrrrre | C'C8T al! the mainun' 
interrupt 
inunit_2_int_mask Enable all the mainunit2 
OxS0s41 S120) ees cone. Ox eos ee 
=" interrupt 
| Il th it 
0x5048[31:0] | avpunit_O_int_clear axe” one one I aveune 
interrupt 
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Default | Setting Description 
Value Value 


OxO | Oxtfffffff 


SFR Address SFR Name 


avpunit_O_int_mask Enable all the avpunitO 


0x5044[31:0] 


n interrupt 
0x5058[31:0] | avpunit_1_int_clear oxo. Ox oo 
interrupt 


avpunit_1_int_mask Enable all the avpunit1 


0x5054[31:0] Ox | Oxffffffff 


n interrupt 
0x5088[31:0] | pkt_O_int_clear 0x0 Oxffffffff | Clear all the pktO interrupt 
0x5084[31:0] | pkt_O_int_mask_n 0x0 Oxffffffff | Enable all the pkt0O interrupt 
0x5098[31:0] | pkt_1_int_clear 0x0 Oxffffffff | Clear all the pkt1 interrupt 
0x5094[31:0] | pkt_1_int_mask_n 0x0 Oxffffffff | Enable all the pkt1 interrupt 
0x50a8[31:0] | pkt_2_int_clear 0x0 Oxffffffff | Clear all the pkt2 interrupt 
0x50a4[31:0] | pkt_2_int_mask_n 0x0 Oxffffffff | Enable all the pkt2 interrupt 
0x50c8[31:0] | scdc_int_clear 0x0 Oxffffffff | Clear all the SCDC interrupt 
0x50c4[31:0] | scdc_int_mask_n 0x0 Oxffffffff | Enable all the SCDC interrupt 
0x50d8[31:0] | hdcp_int_clear 0x0 Oxffffffff | Clear all the HDCP interrupt 
0x50d4[31:0] | hdcp_int_mask_n 0x0 Oxffffffff | Enable all the HDCP interrupt 
0x5108[31:0] | cec_int_clear 0x0 Oxffffffff | Clear all the CEC interrupt 
0x5104[31:0] | cec_int_mask_n 0x0 Oxffffffff | Enable all the CEC interrupt 
HDMI2.0 Scrambling Enable 
selector. 


2’b00: SCDC control(default) 
2’b01: Auto-detect. Enable 
descrambling when 
scrambled data is detected. 
2'b10: Forces descrambling 
disable 

2'b11: Forces descrambling 
enable 

Maximum errors detected 
within a period of 10ms to 
consider that the channel is 
locked. A channel shall be 
deemed to be locked if it 
accumulates a maximum of 
one error per Mcsc over the 
10ms period.For example, if 
itmdsaqpclk is 148.5M(4pixel 
rate),it is 594,if itmdsqpclk is 
37.125M(4pixel rate), it is 
149. 

Enable Character Error 
0x760[24] ced_ctrichecken_qst Oxi Ox1 Checking during Control 
Period 


0x210[1:0] scramble_en_sel_qst 0x0 Ox1 


0x760[14:0] ced_chlockmaxer_gqst 0x0 
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Default | Setting Description 
SFR Address SFR Name Value Value 
Enable Character Error 
0x760[25] ced_gbchecken_qst Ox1 Ox1 Checking during Guard 
Bands 
ced_dataischecken_q Enable Character Error 
760[2 = a 1 Oxi 
das) st a ‘ Checking during Data Island 
ced_viddatachecken Enable Character Error 
760[27 a 7 Oxi Ox1 
Orel!) qst s ; Checking during Video Data 


(2)audio process 


Table 25-13 audio process configuration operation 


SFR Address SFR Name ae ate pescription 
0x480[1] i2s_en 0x0 0x0 Disable I2S enable 
0x480[2] spdif_en 0x0 0x0 Disable S/PDIF enable 
0x5054[12] aud_fmt_chg_mas xt 0x0 eek audio format change 

k_n interrupt 
0x24[9] audio_enable 0x0 0x0 Disable audio enable 


Wait pktdec_acr_rcv_irq interrupt([3]bit of Ox50a0, pkt_2_int_status register), and read 
acr_packet(0x1100~0x111c). 


Extract cts[19:0] = {acr_sub_packet1[3:0], acr_sub_packet2[7:0], 
acr_sub_packet3[7:0]}. 
Extract n[19:0] = {acr_sub_packet4[3:0], acr_sub_packet5[7:0], 
acr_sub_packet6[7:0]}. 
reg 0x1104 is {acr_sub_packet3[7:0],acr_sub_packet2[7:0],acr_sub_packeti[7:0], 
acr_sub_packetO[7:0]},that cts[19:0] = {0x1104[11:8],0x1104[23:16],0x1104[31:24]}; 
reg 0x1108 is {acr_sub_packet7[7:0],acr_sub_packet6[7:0],acr_sub_packet5[7:0], 
acr_sub_packet4[7:0]},that n[19:0] = {0x1108[3:0],0x1108[15:8],0x1108[23:16]}; 


Read tmdsqpclk value. Read 0x84[19:0], it is tmdsqpclk, it is tmdsclk/4(tmdsclk is the 
TMDS clock frequency of the single pixel rate , for example if the input resolution is 
1080p, the tmdsclk is 148.5M, and tmdsqpclk is 148.5M/4=37.125M) 


Calculate audio clock frequency. Iaudclk = (tmdsqpclk*4)*n/cts. 
Calculate audio sample frequency fs = iaudclk/128. 


0x140[0](CRU_C 


clk_hdmirx_aud_s 


Audio clock selection, select 


39 
) 


div 


LKSEL_CON140) | el an Oe. lala raniiex aud strate 
Configure iaudclk frequency 
fractional division coefficient. 
The audio clock source is 

Seog ene ee f 1188M, if the iaudclk is 

U_CLKSEL_CON1 | hdmirx_aud_frac_ 0x0 6.144M, 1188/6.144 = 


193.36. and 1/193.359 = 
100/19336, so [31:16] = 
0x64(100), [15:0] = 
0x4b88(19336) 


Wait pktdec_audif_rcv_irq interrupt([13]bit of Ox50a0, pkt_2_int_status register), and 
read audif_packet(0x1240~0x125c). 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


Wait pktdec_amd_rcv_irq interrupt([9]bit of Ox50a0, pkt_2_int_status register), and read 
audio_metadata_packet(Ox11c0O~0Ox1idc). 


Extract channel count = audif_sub_packet1[2:0]. And driver can also extract other 
information from this audio_infoframe packet. 


0x24[9] 


audio_enable 


0x0 


Ox1 


Configure audio enable 


0x480[1] 


i2s_en 


0x0 


0x0/0x1 


If audio format is I2S, and 
enable i2s_en, configure 
1’b1 


0x480[2] 


spdif_en 


0x0 


0x0/0x1 


If audio format is S/PDIF, 
and enable spdif_en, 
configure 1’b1 


0x468[9:0] 


afifo_thr_pass_qst 


0x0 


Configure audio FIFO pass 
threshold level. For example, 
driver configures 
afifo_thr_pass_qst[9:0] = 
10’d4, if The HDMIRX 
receives 16 audio packet, 
and will begin to read the 
HDMIRX audio FIFO, and 
begin to output the 
I2S/S/PDIF. 


0x46c[25:16] 


afifo_thr_low_qst 


0x0 


Configure audio FIFO low 
threshold level. For example, 
driver configures 
afifo_thr_low_qst[9:0] = 
10’d2, if The HDMIRX audio 
FIFO has left 8 audio packet, 
and it will indicate HDMIRX 
audio FIFO is almost read 
empty, and we must adjust 
audio clock, or HDMIRX has 
lost the audio sample. 


0x46c[9:0] 


afifo_thr_high_qst 


0x0 


Configure audio FIFO high 
threshold level. For example, 
driver configures 
afifo_thr_low_qst[9:0] = 
10’d64, if The HDMIRX audio 
FIFO has 256 audio packet, 
and HDMIRX has received 
too many audio packet, 
driver should adjust audio 
clock. 


0x470[25:16] 


afifo_thr_mute_lo 
w_qst 


0x0 


Configure audio FIFO mute 
low threshold level. For 
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Default | Setting Description 


SFR Address SFR Name Value Value 


example, driver configures 
afifo_thr_low_qst[9:0] = 
10’d1, if The HDMIRX audio 
FIFO has left 4 audio packet, 
and it will mute audio 
output. 

Configure audio FIFO mute 
high threshold level. For 
example, driver configures 

: afifo_thr_mute_hi afifo_thr_high_qst[9:0] = 
anes gh_qst es 10'd100, if The HDMIRX 
audio FIFO has received 400 
audio packet, and it will 
mute audio output. 
Configure audio FIFO 
initialization pulse, and audio 
FIFO address pointers will be 
reset, and restart to receive 
audio data. If 
aud_fifo_overflow/aud_fifo_u 
nderflow, driver should also 
configure this bit. 
aud_fmt_chg_mas oxo en Snes): audio format change 
k_n interrupt 

Driver should adjust iaudclk frequency in an interval of time, because HDMITX source audio 
clock frequency may be different from HDMIRX sink audio clock frequency. If driver ignores 


this audio clock difference, the audio FIFO may be read empty or write full. So driver must 
adjust iaudclk frequency in a fixed time intervals. 


0x464[0] afifo_init_p 1’bO 1’b1 


0x5054[12] 
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> number regsiter 


Read audio fifo 


(0x478[15:0]) 


Audio _fifo_num >= 


> number regsiter 


Audio_num diff > 0 


Audio _fifo_ pass 


Read audio fifo 


(0x478[15:0]) 


Audio_num diff = 
Audio_num_cur — 
Audio_num_ last 


Audio_num diff < 0 


|Audio num diff| > 
Audio_adjust_thres 


|Audio num diff| > 
Audio _adjust_thres 


Add iaudclk 
frequency 


Minus iaudclk 
frequency 


Wait for fixed time 
intervals 
(10ms/100ms/1s) 


Fig. 25-21 audio clock adjust flow 
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(3)video resolution change process 
If HDMITX changes the video resolution, and HDMIRX phy will lock again, and driver should 
detect this change event. 

Table 25-14 video resolution change operation 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 


wait tmdsqpclk_off_chg_irq interrupt(0x5010[5]), if this interrupt happens, it indicates 
that tmdsqpclk has been changed. 
Read the 0x84[19:0], it is tmdsqpclk_freq, it indicates the tmdsqpclk frequency. 
wait tmdsvalid_stable_chg_irq(0x5030[1]), It indicates that TMDS valid has been 
changed. 
Configure HDMIRX phy process and HDMIRX controller process again. 
(4)CEC operation 


After CEC IOMUX configuration, driver can perform CEC operation, include sending process 
and receiving process. 


Table 25-15 CEC sending operation 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 


Configure the frame message 
size in bytes. 

Configure CEC tx data byte0- 
byte3. cec_tx_data byte is 
0x2024[31:0] | cec_tx_data3_0 0x0 header block: 
{Initiator_address[3:0],Desti 
nation_address[3:0]} 
Configure CEC tx data byte4- 


0x2020[3:0] cec_tx_count 0x0 


202 1: t ta7_4 0x0 
0x2028[31:0] | cec_tx_data7_ Xx byte7 
fi ECt t te8- 
0x202c[31:0] | cec_tx_data11_8 Oxo Senate SEC acetates 
byte11 
Configure CEC tx data 
2 1: t ta15_12 
0x2030[31:0] | cec_tx_datai5_ 0x0 byte12-byte15 
Configure to trigger CEC 
0x2000[0] frame_send_set_p 0x0 Ox1 sending a frame as an 


initiator 
Wait cectx_done_irq(0x5100[0]), If this interrupt triggers, it indicates that one frame has 
been send successfully. Or the driver will receive one or more of these interrupt below. 
cectx_nack_irq(0x5100[1]) 
cectx_arblost_irq(0x5100[2]) 
cectx_line_err_irq(0x5100[3]) 
cectx_nretransmit_fail_irq(0x5100[4]) 
cectx_frame_discarded_irq(0x5100[5]) 
The following sequence describes the process of CEC receiving one frame. 
Table 25-16 CEC receiving operation 


Default | Setting Description 
SFR Address SFR Name Value Value 


Wait the interrupt cecrx_eom_irq(0x5100[11]bit), and if this interrupt triggers, it indicates 
that CEC has received one frame. 
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Default | Setting Description 
Value Value 


Read the cec_rxbuffer_cnt(0x2040[3:0]), it is the received frame message size in bytes, 
including Header and Data blocks. 

Read the cec_rx_data3_0(0x2044). 

Read the cec_rx_data7_4(0x2048). 

Read the cec_rx_data11_8(0x204c). 

Read the cec_rx_datai5_12(0x2050). 


SFR Address SFR Name 


Configure this bit to allow 
0x2054[0] locked_rxbuffer_clr_p 0x0 Ox1 the controller to receive a 
new incoming message. 


25.6.1.8 Configure DMA 


The following sequence describes the process of DMA. 
Table 25-17 HDMIRX DMA operation 


SFR Address SFR Name Default | Setting Description 
Value Value 
0x4410[0] hdmirx_axi_error_int 0x0 Oxt Clear hdmirx_axi_error_int 
_clear_en 
fif fl int_cl i i 
0x4410[1] ifo_underflow_int_c 0x0 Ox Clear fifo_underflow_int 
ear_en 
fif fl int_cl i i 
0x4410[2] ifo_overflow_int_cle 0x0 Oxt Clear fifo_overflow_int 
are_en 
timi ; t ; any ; ; 
0x4410[3] iming_mismatch_int 0x0 Ox Clear timing_mismatch_int 
_clear_en 
false_f int i 
0x4410[4] alse_frame_end_in 0x0 Oxt Clear false_frame_end_int 
_clear_en 
last_f i ini 
0x4410[5] as - rame_axi_unfini 0x0 Oxt Clear ; = 
sh_int_clear_en last_frame_axi_unfinish_int 
hdmirx_lock_disable Clear 
441 = = = 1 
ox of6] int_clear_en me es hdmirx_lock_disable_int 
0x4410[7] hdmirx_dma_idle_int 0x0 Oxt Clear hdmirx_dma_idle_int 
_clear_en 
li fl int_cl | li fl int 
0x4410[8] os ag_int_clear_e 6x0 Ox Clear line_flag_in 
0x440c[8:0] int_enable 0x0 Ox1ff Enable all the interrupt 
Read the video information. Read 0x4434 register for hdmirx_width/hdmirx_height, Read 
0x4458 register for HDMIRX color_depth/format. 
Register mirror enable. It 
0x441c[0] reg_mirror_en 0x0 Ox1 make the register act in 
next frame start 
Configure the DDR store 
format corresponding to 
0x4400[15:12] | ddr_store_format 0x0 format. The driver may 
have to configure 
alpha_value/ 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


dummy_value/padding_posi 
tion_en 


0x4404[31:0] 


frame_addr_y 


0x0 


Configure RGB/Y 
component store address 


0x4408[31:0] 


frame_addr_uv 


0x0 


Configure UV component 
store address 


0x4414[9] 


uv_swap_en 


0x0 


0x1/0x0 


If the format is YCbCr422, it 
should be configured 1’bO, 
or itis 1’b1. 


0x4414[4] 


vsync_toggle_en 


0x0 


Ox1 


Invert vsync polarity 
(optional) 


0x4414[5] 


hsync_toggle_en 


0x0 


Ox1 


Invert hsync polarity 
(optional) 


0x4420[6:0] 


vic_value 


0x0 


Configure vic_value for 
timing mismatch detection 


0x4414[2] 


timing_mismatch_int 
_detection_en 


0x0 


Ox1 


Enable timing mismatch 
detection 


0x4418[11:0] 


lock_frame_num 


0x0 


0x2 


After hdmirx_lock pull up, 
and the first two frame will 
be abandoned as unvalid 
frame for timing detection 
and other information 
detection such as format, 
color_depth, vic_value. 


0x4400[0] 


abandon_en 


0x0 


Ox1 


When abandon_en enable, 
if hdmirx_lock is 1’b0, this 
frame will be treated as 
unvalid frame and will be 
abandoned. 


been locked and 


Read 0x4454[3]bit(hdmirx_lock), if it is 
the input TMDS data is 


valid. 


1’b1, it indicates that HDMIRX three channel have 


0x4414[1] 


hdmirx_dma_en 


1’bO 


1’b1 


DMA begins to receive data 
from HDMIRX controller and 
begins to store FIFO 


0x4418[31:16] 


line_flag_num 


0x0 


If HDMIRX has received 
line_flag_num lines, and it 
will trigger line_flag_int 
interrupt, and It indicates 
there is almost 
line_flag_num lines in DDR. 


Wait line_flag_int interrupt(0x4410[8]bit), and driver begins to read HDMI data from DDR. 
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Chapter 26 HDCP2.3 Controller 


26.1 Overview 
The HDCP2.3 controller is an Embedded Security Module (ESM). This module is a self- 
contained module that can be integrated with HDMI and DP cores to ensure DCP robustness 
rules for HDCP. 
The ESM has a small MCU inside. It reads ESM Image for operation through the AXI 
interface. 
The HDCP2.3 Controller supports following features: 
@ Supports HDCP Revision 2.3 
@ Bus Interface Features: 
m An AXI port for instruction fetch and shared R/W memory 
m An Identity Interface for secret keys used to secure the ESM 
m An Entropy Interface to a True Random Number Generator(TRNG) 
= A Host Port Interface (APB Interface) for an external host processor to send commands 
and get status from the ESM. 
@ Support configurable multi-port, up to six ports, each port can be configurable for HDMI 
or DP. 
@ Support configurable Transmitter/Receiver, it can be individually configured for HDMI 
and/or DP operation 
@ The HDMI portion of the port supports the following features: 
m@ HDMI video data and associated control 
m 12C sideband interface connected with the local HDMI I2C interface (shared with DDC) 
for access to the remote end of the HDCP link 
m A GPIO interface for direct hardware signaling between the ESM and the controller 
m™ Support HDMI streams up to 48Gbps (maximum data cipher throughput of 42.7Gbps 
for HDMI operation) 
@ The DP portion of the port contains the following features: 
TX and RX AUX FIFO interfaces for access to the remote end of the HDCP link 
m AES keystream FIFO interface 
m A GPIO interface for direct hardware signaling between the ESM and the controller 
m State interface to indicate to the controller the ESM state, and to ensure the controller 
is synchronized to the ESM regarding its state 
m A Debug interface to allow user-defined controller signals to be captured and logged 
by the ESM 
m™ Support DP data rates up to 32.4Gbps (maximum data cipher throughput of 
25.92Gbps for DP operation) 
@ MMU: 
m 4k/64k page size 
m TLB pre-fetch 
26.2 Block Diagram 
The ESM executes firmware from system memory external to the ESM which must be 
processed with the supplied tools as the firmware image is encrypted to the keys you 
created to present on the ID Interface. A host library (supplied in source code) is compiled 
with your application software running on the host processor to send commands to the ESM 
and monitor its status for results. The ESM has two types of instantiations, one instantiation 
has one HDMIRX interface and two HDMITX interface, and another instantiation has two 
DPTX interface. The following figure illustrates the HDMI controller’s connection with 


external interfaces. 
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| ____ am» 
HDMIRX < 
Controller lag > 
—_§_q- 
ee al 
HDMITX < 
Controller1 log > 
——<—_§  r~ 
ne a 
HDMITX < 
Controller2 Lug > 
——_§q 


The following figure illustrates the DP controller’s connection with external interfaces. 


HPI 
Interface 


TMDS In 
TMDS Out 
GPIO 

I2C Sideband 


TMDS In 
TMDS Out 
GPIO 

I2C Sideband 


TMDS In 
TMDS Out 
GPIO 

I2C Sideband 


AXI| 
Master 


Authentication 
Engine 


PORT1 HDMIRX 


PORT2 HDMITX 


PORT3 HDMITX 


Entropy 
Interface 


GPIO 


ID 
Interface 


Fig. 26-1 HDCP2.3 with HDMI Block Diagram 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3131 


RK3588 TRM-Part2 


HPI AXI Entropy 
Interface Master Interface 
GPIO <—_!|—_P 
Authentication 
Engine ID 
Interface [tf 
PORT1 DPTX 
~<t—#— AUX FIFO 
<—#$ Pp GPIO 
DPTX Stat 
= ——_§__ 
Controller1 ate 
+B Debug 
-~<—_—_—_ Keystream 
| AUX FIFO PORTZ DEIN 
<a—_|§|e GPIO 
DPTX Stat 
———_§|_ <P 
Controller2 ane 
|_| Debug 
~<—_——— Keystream 


Fig. 26-2 HDCP2.3 with DP Block Diagram 
The Embedded Security Module (ESM) is composed of two parts: 
@ The Authentication Engine (AE) contains a controller that runs the HDCP authentication 
process. 
@ The Content Encryption Engine (CEE) is an ESM component that encrypts data for the 
HDCP transmitter. 
The following figure represents how the ESM is typically integrated in SOC. 


ESM firmware (loaded into memory) SDRAM 
plus ESM R/W area m| | 
Host Memory 
CPU Controller 
AXI Fabric 
AXI 
AXI-APB 
ESM Bridge 
Entropy Identity HPI 
APB Bus 
TRNG KPf,DUK 


Fig. 26-3 Typical ESM Integration in SOC 
26.3 Function Description 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3132 


RK3588 TRM-Part2 


26.3.1 AXI interface 

The ESM requires continuous access to its firmware for operation, which is accessed through 
the AXI interface and usually placed a reserved portion of SDRAM. It also uses this interface 
for communicating messages with the external host processor to pass content such as SRM 
data, pairing information, and debug/log information. 

The ESM requires access to relatively fast and low latency external memory as it randomly 
accesses its firmware periodically to perform operations. For AXI transactions the average 
initial access latency may be up to 1000ns. 

Note: The ESM still functions in higher latency systems; however, the ESM may experience intermittent 
errors, such as failing to authenticate, as there are fixed timeout requirements during the authentication 
process which must be met. A system with persistent high latency memory accesses may prevent the ESM 
from fetching its firmware in a timely fashion resulting in protocol timeouts. Following Table summarizes the 
various requirements the ESM places on the memory, assuming an AXI interface clock of 428(396) MHz and 
an average latency of 1000 ns. 


Table 26-1 ESM Memory Access 


Phase Duration Appropriate Description 
(ms) Badwidth 
(Mbytes/sec) 

Bootup 100(maximum) | 5.0 Initial startup of ESM to Idle 
state. 

TX Authentication 525ms 1.5 ESM transmitter authentication 
phase including capability 
check. 

RX Authentication | 525ms 1.0 ESM receiver authentication 
phase. 

Idle, authenticated | n/a < 1.0, 4.0 ESM is either in the Idle state 
waiting to start authentication 
or in the authenticated state. 
The second number is when 
the ESM has debug logging 
enabled. 


The external host memory required by the ESM must be physically contiguous and allocated 
before the ESM can be started. The ESM Image and R/W memory buffer addresses must be 
4K aligned otherwise the ESM cannot properly access the memory. Following table describes 
the requirements. 

Table 26-2 ESM host memory requirements 


Size (bytes) ESM Access Purpose 


~256K Read Only Contains the ESM firmware. This size 
varies depending on the particular 
configuration of the ESM you are using. 


20K + p*n*256 (TX) Read / Write Bidirectional communication buffer to 
(p is the number of exchange data with the Host. Messages 
transmitters and n is the such as SRM updates, pairing data, and 
number of paired devices logging information are placed in this 
supported) area by the host and the ESM. 


The number of pairs supported by this 
parameter is defined in the configuration 
file. 


The provided ESM host application library allocates a small amount of the processor’s 
memory space, which is accessible by the ESM. Communication with this interface is 
provided by the ESM host application library. 

26.3.2 HPI Interface 

The external host issues commands to the ESM through the HPI which supports a limited set 
of commands such as: 

@ Enabling and disabling of security on the link 

@ Enabling debugging/logging 

@ Retrieving pairing information 
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@ Updating the SRM 
@ ESM status 
Communication with this interface is provided by the ESM host application library. 
26.3.3 APB interface (HPI) 
The external host issues commands to the ESM through the HPI. The ESM supports a limited 
set of commands such as: 
@ Enabling and disabling of content security on the link 
Enabling debugging/logging 
Retrieving pairing information 
Updating the SRM 
ESM status 
The external host must issue a SRM list to the ESM when one is available, according to the 
requirements of DCP LLC. 
Communication with this interface is provided by the ESM host application library. 
26.3.4 Identity Interface 
This interface contains the secret keys the ESM requires to implement its security. The KPf 
and 
DUK signals on this interface must be secure from tampering and external user observation 
as it is used by the ESM to create session keys and other cryptographic secrets required for 
operation. 
When integrating the ESM into your design, you must take to ensure that these 
requirements are met otherwise the operation of the ESM can be compromised. 
Table 26-3 Secure Key for ESM 


Description Purpose 


Platform Key (KPFf) A customer created secret random key used to decrypt the ESM 
firmware. The KPf is intended to be common across a deployed 
model of a product. 


Device Unique Key (DUK) | A customer created secret random key used to decrypt the DCP 
key data and to encrypt and decrypt content unique to the ESM 
such as the pairing message content. It is strongly 
recommended this value should be unique for every unit. 


Device Number This is a non-secret device number and is currently not used. 
(Devnum) 


Note: The KPf and DUK must be kept confidential as exposing either one compromises the security of the 

ESM. 

26.3.5 Entropy Interface 

This interface connects to a True Random Number Generator (TRNG). The nonce data on this 

interface must be secure from tampering and external user observation as it is used by the 

ESM to create session keys and other cryptographic secrets required for secure operation. 
Table 26-4 Entropy Interface 


Signal Description 


I_ent_val[127:0] This is the nonce data from the TRNG. The value is used to seed 
the ESM’s PRNG which is used to generate keys for the 
authentication process and session keys. The value must be truly 
random and not generated by another PRNG, as per the HDCP for 
HDMI specification, Section 2.13 (Random Number Generation). 
Note the requirements for DP are the same. 


O_ent_gen If the ESM pull up this signal and will make TRNG generate n new 
I_ent_val[127:0]. 
I_ent_vld I_ent_val valid signal, if it is 1’b1, it indicates that 


I_ent_val[127:0] is valid for ESM. 


The ESM may request the generation of a new nonce by asserting the O_ent_gen signal. 
This signal involves an automatic handshake between the two cores and normally remains 
asserted until the TRNG for ESM responds lowering the I_ent_vld signal. At this point the 
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ESM normally acknowledges that the new request is underway by withdrawing the 
O_ent_gen signal. At this point the TRNG for ESM is generating a new nonce. When the 
nonce is stable, the TRNG for ESM raises the I_ent_vld signal indicating that the ESM can 
safely read the nonce value from the I_ent_val port. The ESM nonce interface waveform is in 


the figure below. 


esm_clk 


I_ent_vld “e 


0 ent_gen 


T_gen_val[127:0] 


Valid data Generating and unvlaid A new valid data 


Fig. 26-4 ESM nonce interface 


26.3.6 GPIO Interface 

This interface contains a number of general purpose inputs and outputs which can be used 
by the host to monitor the status of the ESM. 

26.3.7 HDMI Interface 

The HDMI interface contains logic to apply content protection to the Data and Video Islands 
as the TMDS data passes through the ESM. 


Table 26-5 HDMI Interface 


Description 


Purpose 


I2C sideband 


I2C sideband interface connected with HDMIRX/HDMITX I2C 
controller, and use the HDMIRX/HDMITX DDC interface for HDCP 
protocol communication with the remote device. It is mapped by 
the controller onto the DDC interface. 


GPIO Direct signals between the controller and the ESM to indicate the 
status of the ESM to the controller, and to signal the ESM 

TMDS In TMDS data output from the controller. For TX this is the 
unencrypted data, for the RX this is the encrypted data. 

TMDS Out TMDS data input to the controller. For a TX this is the encrypted 


data, for the RX this is the decrypted data. 


The DP interface provides a cipher key stream to the controller which is responsible for 
XORing it onto the appropriate data symbols as identified in the HDCP for DP Specification, 
Section 3 (HDCP Encryption). 


Table 26-6 DP Interface 


Description Purpose 

AUX FIFO Separate Ingress and Egress FIFOs for HDCP protocol 
communication with the remote device, mapped by the controller 
onto the AUX channel. 

GPIO Direct signals between the controller and the ESM to indicate the 
status of the ESM to the controller, and to signal the ESM 

State Signals from the ESM to the controller to indicate its state, with 
signals reflected back from the controller to the ESM to ensure 
the controller's state is synchronized with the ESM. 

Debug A general purpose debug port which allows the ESM to capture 
arbitrary signals from the controller for logging. 

Keystream A stream of AES keys used to decrypt the content data. 
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26.3.8 HDCP2.3 Controller Behavior 


Host Application Software 


®| @ @| © 
HDMI ' ; YY 
@ Connected » 


@® |?c/AUX 
IDs : . 


Controller Tx ESM 


= >| 
(6) 


TMDS Data/AES 
Keystream 


Fig. 26-5 Transmitter Authentication 
If HDCP2.3 controller is a transmitter, it works as following steps: 
1. The controller asserts the connected signal to the ESM. The application software receives 
the notification from the controller. For HDMI operation the ESM outputs a fixed pattern (the 
BSOD value) on the TMDS data output. 
2. The application software issues the command HLC_HDCPTX_SetCapability which causes 
the ESM to perform a capability check with the receiver. Before this point in time the ESM 
does not know the capability of the RX so the port’s capable GPIO output signal is not 
asserted. 
3. The ESM queries the receiver. If the receiver does not support HDCP2.3 then the port’s 
not_capable GPIO output is asserted. The application software should then check if the 
receiver supports HDCP1.4 (or no link protection) and take appropriate action; the ESM is no 
longer required. If the receiver supports HDCP2.3 then the capable GPIO output is asserted 
and the ESM transitions to a pre-authorized state. For HDMI operation this means 
unencrypted low value content is permitted on the video path (TMDS interface). 
4. If the receiver supports HDCP2.3 the application software issues the command 
HLC_HDCP_Authenticate to the ESM. As a security feature the ESM enforces a timeout (set 
in the configuration file) after the receiver indicates it is HDCP2.3 capable to the time the 
command HLC_HDCP_Authenticate must be issued. If you exceed this time out you must 
repeat the process from step #2. (When the port is configured for HDMI it will switch its 
TMDS output back to the fixed pattern output). 
5. The ESM initiates authentication with the receiver and successfully completes 
authentication (or not). The application software and the HDMI controller are appropriately 
notified (authenticated and authentication_failed outputs asserted accordingly). 
6. If authentication is successful the ESM starts to encrypt the TMDS data (HDMI). 
7. The application software can now send high value content securely on the link. 
Following successful authentication the ESM periodically checks the status of the connected 
receiver. If a response is not received, or the receiver requests re-authentication the ESM 
immediately outputs a fixed pattern on the TMDS output (HDMI), asserts the outputs 
authentication_failed along with a reath_req, and returns to the Idle state. To re- 
authenticate you must call the function HLC_HDCP_Authenticate to drop authentication and 
then call the function again to start authentication. 


26.3.9 HDCP2.3 Software Initialization 

An external host controller (ARM Core or MCU) allocates memory, initializes the ESM, and 
enables the ESM controller. The general reset and startup sequence is: 

a. Configure clocks for HDCP controller. 
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b. Load KPf & DUK from effuse to gasket. 
The ESM reset is de-asserted and the ESM enters a reset state. 
The host allocates contiguous memory for the firmware and R/W areas. The buffers are 
4K aligned. 
e. The host configures the ESM’s HPI interface, defining the physical memory pointer for 
the 
ESM firmware. 
f. The host copies the ESM firmware from persistent storage to the firmware memory 
location. 
g. The host enables the ESM controller, putting it in a running state. At this point the ESM 
initiates transactions on the AXI bus to fetch its firmware. 
h. ESM asserts a GPIO to indicate it is booted to indicate it can accept commands. The 
status can also be monitored from the HPI interface. 
The ESM host application library provides the startup sequence from step d through h. 
26.3.10 Autostart 
The autostart feature is an option which permits a transmitter or receiver port (configurable 
per port) on the ESM to autonomously take over the detection of a connection and run 
through the authentication process without intervention from the external host. In the event 
of an error the port automatically retries up to a specified number of attempts (configuration 
based) before idling requiring intervention from the host. 
For a transmitter this feature automates the capability checking and authentication along 
with any re-authentication which may be required due to link errors. For a receiver this 
feature enables the port to immediately respond to authentication requests without host 
intervention. 
26.3.11 Key Usage 
There are two secrets, 128 bit keys you are responsible for creating for use by the ESM. 
The Platform Key (KPf) is used by the ESM to decrypt its firmware. It is recommended this 
key be common for all ESMs deployed for a particular product as it permits a common 
(encrypted) firmware image to be deployed. 
The Device Unique Key (DUK) is used by the ESM to protect secrets unique to the device 
such as HDCP receiver keys and locally generated data such as pairing information. Although 
it is not required, it is strongly recommended this key be unique for every different unit 
deployed in a product so that if the KPf is and DUK are compromised, device specific secrets 
for only that unit are exposed. Using a common DUK for all devices could permit device 
specific secrets for all devices to be exposed. 
As shipped from the factory, the firmware cannot be used as-is and must be processed with 
tools that are provided with the ESM software package. Figure below illustrates the tools and 
the flow that are required to produce encrypted ESM firmware. You edit the firmware.aic file 
supplied with the firmware image and replace the factory test/simulation values with your 
secret KPf and DUK keys. 


ao 
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ESM Factory firmware 
( 4 firmware.aic : 
< | Platform Key (KPf) DCP Key Data 
firmware.aic : 
Device Key (DUK) HDCP Key Tool 
: License file (.lic) \ 
aictool *~~ (supplied by Elliptic) | \ PCP Data blob 
Me 
\\ 
Encrypted 
~+——_ DCP Data blob Config Tools 
<— Config Data blob * 
% y g 
f ESM configuration 


Fig. 26-6 ESM Image tool flow 
The DCP TX key data is common for all transmitter ports whereas the DCP RX key data is 
unique for each receiver port. 
To facilitate manufacturing it is highly desirable to build and deploy a common software 
image for all units. If ESM only contains transmitter ports then it is possible to do this, 
however if you also have receiver ports you are required by DCP to have a unique receiver 
key for each receiver in your design. 


26.4 Register Description 

26.4.1 Internal Address Mapping 

Slave address can be divided into different length for different usage, which is shown as 
follows. 

26.4.2 HDCP2.3 Registers Summary 


col Tae [tween 
Value 
FFWINFO1 
[HOST IRQ STAT 
FW ADDR 
[HOST CTRL 
HOST MB PO 
HOST MB Pi 
[CPU MB PO sid”T 
[CPU MB Pi 
[CPU MB OWN 
[OOB STAT. 
ERR STAT 
[VERSION O 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

26.4.3 HDCP2.3 Detail Registers Description 

FW_INFO 0O 

Address: Operational Base + offset (0x0008) 
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| Bit |Attr|ResetValue| Ci@eescription 


: info 


FW_INFO 1 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr| Reset Value 


: info 


HOST IRQ EN 


Address: Operational Base + offset (0x0010 


| Bit [Attr[ResetValue|—“‘“‘SCé scription — sd 
glbl 
Global IRQ enable 
31 {RW |0x0 1'bO: Disable irq enable 
1'b1: Enable irq 
30:22/RO |0x000 reserved 
err 
Error IRQ enable 
21  |RW |0x0 1'bO: Disable irq enable 
1'b1: Enable irq 
oob 
OOB IRQ enable 
20 |RW |0x0 1'bO: Disable irq enable 
1'b1: Enable irq 
19:18]RO_|0xO__——ireserved 
mb_rtn 
Mailbox return IRQ enable 
17. |RW |Ox0 1'bO: Disable irq enable 
1'b1: Enable irq 
mb_msg 
Mailbox message IRQ enable 
16 |RW |Ox0 1'bO: Disable irq enable 
1'bi: Enable ira 
user 
User IRQ enable 
15:0 |RW |0x0000 16’h0: Disable irq enable 
16’h1: Enable ira 


HOST IRQ STAT 
Address: Operational Base + offset (0x0014 
| Bit |Attr[ResetValue|  ———ss——“(i;i‘“;C™C*Ci scription 
[31:22[RO |Ox00O_——sireserved eC“ —“‘“(“‘“‘(“(‘(;S#:*S*S*“‘“(;SSCOC‘*dC 


err 

= Indicates the error status register has been written 
1'bO: Inactive 
1'b1: Active 


oob 
20 Wi 0x0 Indicates the out-of-band status register has been written. 
C 1'bO: Inactive 
1'b1: Active 


119:18/RO_|OxO_ [reserved 
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| Bit [Attr/ResetValue| Céeescription 
mb_rtn 
Indicates that the ESM has returned host mailbox ownership 
1'bO: Inactive 
1'b1: Active 
mb_msg 
Indicates that the ESM has written a message to the mailbox 


1'bO: Inactive 
1'b1: Active 


user 

User defined interrupts triggered by writing to the USER_NOTIFY 
15:0 0x0000 register. 

16’h0: Inactive 

16’h1: Active 


FW_ADDR 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value 


ptr 
; Pointer that controls the base address of the firmware image. 
St ne RM OxeOeo This pointer is 4KB aligned. The pointer becomes RO and may not 
be modified after the HOST_CTRL/FW_WVLD is written. 
[11:0 [RO_|0x000 


HOST_CTRL 

Address: Operational Base + offset (Ox002C 

| Bit |Attr[ResetValue|  ——— “s——“;i‘“;C™Ci eScriptiom 
[31:1 [RO |0x00000000 [reserved — —itits—“‘(‘“C;CS;*™*COCOCOC*C;C™C;C™C‘*dC 


fw_vld 

The host may write this field with a "1" to start the ESM. All 

identity information must be available on the identity interface, 
WO |0x0 the FW_ADDR register must be setup and the firmware must be 

loaded in the external memory prior to writing this register. 

1'bO: Inactive 

1'b1: Active 


HOST MB PO 
Address: Operational Base + offset (0x0030 


| Bit_|Attr| Reset Value 


param 
: This is the lower 32 bits of the 64 bit arbitrary information 
SE OT RWE (Ox00000000 corresponding to the current command to be passed through the 
host mailbox. 


HOST MB Pi 
Address: Operational Base + offset (0x0034) 


| Bit |Attr| Reset Value 


param 
. This is the upper 32 bits of the 64 bit arbitrary information 
ete O BW Oxpoeepe00 corresponding to the current command to be passed through the 
host mailbox. 


HOST _MB_CTRL 

Address: Operational Base + offset (0x0038) 

Bit _|Attr| Reset Value|___________Deseription _ 
[31:16/RO [0x0000_ reserved CY 
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| Bit |Attr|ResetValue| Ci@eescription 


: cmd 
expuee Writing this register sends a mailbox command to the ESM 


HOST MB OWN 
Address: Operational Base + offset (0x003C) 

| Bit [Attr|ResetValue|  —————C‘i Scriptom — 
[31:1 [RO_|0x00000000 [reserved sd 


own 

This indicates ownership of the host mailbox. It is set by a write 
to the HOST_MB_CTRL register. It is cleared by the ESM after the 
mailbox command has been processed. The host mailbox 
registers must not be modified while the ESM owns the mailbox. 
When the ESM clears the bit, an MB_RTN interrupt is generated. 
1'b0O: Not-owned 

1'b1: Owned 


CPU MB PO 
Address: Operational Base + offset (0x0040) 


| Bit |Attr| Reset Value 


param 
: This is the lower 32 bits of the 64 bit arbitrary information 
pa fo OxN OOO 0000 corresponding to the current command passed through the cpu 
mailbox 


CPU_MB Pi 

Address: Operational Base + offset (0x0044) 

| Bit [Attr|ResetValue| CC‘ eScriptiom 
[31:1 |RO_[0x00000000 |reserved Sd 


param 

0x0 This is the upper 32 bits of the 64 bit arbitrary information 
corresponding to the current command passed through the cpu 
mailbox 


CPU MB CTRL 

Address: Operational Base + offset (0x0048) 

| Bit [Attr|ResetValue|  ———C‘i@escription = 
[31:16[RO_|0xo000_ reserved 


cmd 
15:0 0x0000 This register contains the cpu mailbox command from the ESM. 
. When the ESM writes this register the host receives an MB_MSG 
interrupt 


CPU_MB_ OWN 

Address: Operational Base + offset (Ox004C 

| Bit |Attr[ResetValue| “ss —“i‘;C™C*éi scription — 
[31:1 [RO |0x00000000 [reserved —“(‘“‘“‘“‘“‘(‘(‘(S;™C~—SCCLY 


own 
This indicates the ownership of the CPU mailbox. It is set when 
Wi1 0x0 the ESM writes a mailbox command to the CPU_MB_ CTRL 
C register. It is cleared by the host writing a "1" to this register 
1'b0O: Not-owned 
1'b1: Owned 


OOB_STAT 
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Address: Operational Base + offset (Ox005C 


| Bit_|Attr| Reset Value 


stat 
: This register communicates out-of-band information to the host. 
2i:0 Ox00000000 When the register is written by the ESM, an OOB interrupt is 
generated. 


ERR_STAT 
Address: Operational Base + offset (0x0060) 


| Bit |Attr| Reset Value, 


Po eseription 

stat 

This register communicates back to the host that a serious error 
31:0 0x00000000 |condition has occured. When the register is written by the ESM, 

an ERR interrupt is generated. An update on the hardware 

diagnostic port is also triggered. 


USER NOTIFY 
Address: Operational Base + offset (0x0064) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


idx 
A write of this register with a "1" in any bit position will cause the 
: corresponding USER_x interrupt to be sent to the other processor. 
EEO WS: 050000 A write value of zero is not permitted. 
16’h0: Inactive 
16’h1: Active 


VERSION O 
Address: Operational Base + offset (0x0070 


| Bit |Attr| Reset Value Description 


a 0x0000 mae 


Project Number encoded in BCD 


ei reserved 


major 
Major release version number 
minor 
0x0 
Minor release version number 


26.4.4 TRNG Registers Summary 


Reset ohae 
—— = 


This register causes the TRNG to 
execute one of a number of 

CTRL 0x0000 “ 0x00000000 actions. There are 3 commands 
available 


The NONCE_MODE field indicates 
that the engine is currently 

STAT paveo ME Eone7 pee waiting for the host to load a 
nonce 

MODE 0x0008 W_ |0x00000000 |length of the PRNG output 
register 

SMODE 0x000C W_ |OxO000A0000 |disable certain mission-mode run- 
time features within the core 
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Reset ee 

ame [omer [See] GS | everition 

This register is used to enable or 
Toxo Wy ORC OO DOO disable interrupts within the TRNG 

This register allows the user to 
ISTAT 0x0014 W |0x00000000 |monitor the interrupt and/or 

status contributions of the TRNG 
COREKIT_REL 0x0018 w_ |oxoo000000 Pola ss ne COrehiitelcdss 

information 

Contains the build-time parameter 

The RANDO register is part of the 
RANDO 0x0020 w_ |oxo0000000 RANDx register set 

The RAND1 register is part of the 
RAND1 0x0024 w_ oxoo000000 RANDx register set 

The RAND2 register is part of the 
RAND2 0x0028 w_ |oxoo000000 RANDx register set 

The RAND3 register is part of the 
RAND3 0x002C w_ Joxoo000000 RANDx register set 

The RAND4 register is part of the 
RAND4 0x0030 w_ |oxoo000000 RAND racister set 

The RANDS register is part of the 
RAND5 0x0034 w_ |ox00000000 RANDx register set 

The RAND6 register is part of the 
RAND6 0x0038 w_ |oxoo000000 RAND Padicter cee 

The RAND7 register is part of the 
RAND7 0x003C w_ |oxo0000000 RANDx register set 

The SEEDO register is part of the 
SEEDO 0x0040 w_ |oxoo000000 SEEDx reaister set 

The SEED1 register is part of the 
SEED1 0x0044 w_ |oxo0000000 SEEDx register set 

The SEED2 register is part of the 
SEED2 0x0048 w_ |oxo0000000 SEEDX redister set 

The SEED3 register is part of the 
SEED3 0x004C w_ |oxoo000000 SEEDx register set 

The SEED4 register is part of the 
SEED4 0x0050 w_ Joxoo000000 SEEDx reaister set 

The SEEDS5 register is part of the 
SEED5 0x0054 w_ |oxoo000000 SEEDx register set 

The SEED6 register is part of the 
SEED6 0x0058 w_ |oxoo000000 SEEDx register set 

The SEED7 register is part of the 
SEED7 0x005C w_ |oxo0000000 SEEDx register set 

This register allows the TRNG to 
AUTO_RQSTS 
AUTO RQSTS exec? w_ |oxoo000000 generate a reseed reminder alarm 

This register allows the TRNG to 
AUTO_AGE OOO: w_ |oxoo000000 generate a reseed reminder alarm 

This register contains the number 

W  |0x00000000 Jof clock cycles taken to generate 
the last new random seed 


Contains the build-time parameter 
settings 


TIME TO SEED 0x006C 


BUILD _CFGO Ox00FO W_ |0x00000000 
Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

26.4.5 TRNG Detail Registers Description 

CTRL 
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Address: Operational Base + offset (0x0000 


| Bit |Attr|Reset Value| ——————S—CSCDeSecription i 
[31:3 [RO [0x00000000 


cmd 


Execute a command 


3'b000: (CMD_NOP) Execute a NOP 

3'b001: (CMD_GEN_RAND) Generate a random number 
3'b010: (CMD_RAND_RESEED) Execute a random reseed 
3'b011: (CMD_NONCE_RESEED) Execute a nonce reseed 
Others: Reserved 


STAT 

Address: Operational Base + offset (0x0004) 

| Bit_|Attr| Reset Value | 
rand_reseeding 
Current state of random seed generation operations 
1'b0: (NO_RAND_RESEED_IN_PRGRS) No random reseed 
generation process in progress 
1'b1: (RAND_RESEED_IN_PRGRS) Random reseed generation 
process in 
rand_generating 
Current state of random number generation operations 
1'b0: (NO_RAND_GEN_IN_PRGRS) No random number 
generation process in progress 
1'b1: (RAND_GEN_IN_PRGRS) Random number generation 
process in 


29:28|RO_|OxO_s reserved 


srvc_rqst 

27 0x0 Current state of unacknowledged request indicator 
1'b0O: (NO_UNACK_RQST) No unacknowledged service request 
1'b1: Bae ee RQST) Unacknowledged service request 


26:19/RO_|Ox0O [reserved 


last_reseed 
Action which loaded current seed 
3'b000: (SEEDED_BY_CMD) Reseeded by host random reseed 
command 
3'b001: Reserved 
18:16 3'b010: Reserved 
3'b011: (SEEDED_BY_NONCE) Reseeded by nonce 
3'b100: (SEEDED_BY_PIN) Reseeded by I_ctrl_reseed driven to 1 
or internal auto-reseed 
3'b101: Reserved 
3'b110: Reserved 
3'b111: (UNSEEDED) Unseeded (zeroized state) 


}15:10/RO_|0x0O_ [reserved 


1'b0: (NOT_SEEDED) PRNG core is not seeded 
1 bi: (SEEDED) PRNG core is seeded 

p fo po FRE sioce mssonnose 
Reflects state of SMODE. MISSION MODE state of SMODE. MISSION_MODE 


a os | reserved 


0x0 r256 
Reflects state of MODE. R256 
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| Bit |Attr|ResetValue| Ciescription 


nonce_mode 

> 0x0 Current state of NONCE mode . 
1'b0: (NONCE_DISABLED) Nonce mode disabled 
1'b1: (NONCE_ENABLED) Nonce mode enabled 


11:0 |RO [0x0 reserved 


Address: Operational Base + offset (0x0008 
| Bit |Attr[ResetValue|—“‘“;C™C‘é Scriptom =—— sid 
[31:4 [RO |0x0000000 


r256 
Current length for PRNG RANDx registers 
1'bO: (PRNG_128bit) PRNG set up for 128-bit maximum 
1'b1i: (PRNG_256bit) PRNG set up for 256-bit maximum 
2:0 |RO [Oxo reserved 


SMODE 

Address: Operational Base + offset (Ox000C) 

| Bit [Attr|ResetValue| Ci‘ ee@Scritiom 
oh io ae. _Seremaerumarmeeraarsl 


ove fon _ rejects 
eas 16 ew pros Maximum number of consecutive bit rejections before issuing ring 
[2 net 


15:9 |RO |0x00_—sireserved 


mission_mode 

Sets the operating mode to TEST or MISSION 

1'b0O: (EN_TEST_MODE) Test mode (access to internal state and 
Rw loxo test fields) 

1'b1: (EN_MISSION_MODE) Mission mode (no access to internal 

state) 

NOTE: Any change to the state of this field (1 to 0 or O to 1) 

ae the TRNG to zeroize itself. 


7:3 |RO |0x0O [reserved 


nonce_mode 
Sets the reseed mode to nonce or random 
1'b0O: (EN_NONCE_RESEED) Disable nonce mode 
: (EN_RANDON_RESEED) Enable nonce mode 
1:0 |RO [Oxo —_—ifreserved ee —“(‘“‘“‘(S*S*SsSsSSCS 


IE 
Address: Operational Base + offset (0x0010) 


| Bit |Attr| Reset Value 


glbl_en 
Global interrupt enable 
21 RE OXD 1'bO: (LFSR_LOCKUP_EXC) Globally disable interrupts 
1'b1: (LFSR_LOCKUP_INC) Globally enable interrupts 
reserved 


30:5 |RO |0x0000000 _ |reserved 


lfsr_lockup_en 

Include or exclude lIfsr_lockup interrupt contribution 

1'bO: (LFSR_LOCKUP_EXC) Disable Ifsr_lockup interrupt 
- pl ee contribution 

1'b1: (LFSR_LOCKUP_INC) Enable Ifsr_lockup interrupt 

contribution 
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| Bit [Attr|ResetValue| —Ci@Deescription 
rqst_alarm_en 
Include or exclude rqst_alarm interrupt contribution. 
1'b0: (RQST_ALARM_EXC) Disable rqst_alarm interrupt 
contribution 
1'b1: (RQST_ALARM_INC) Enable rqst_alarm interrupt 
contribution 
age_alarm_en 
Include or exclude age_alarm interrupt contribution 
1'b0: (AGE_ALARM_EXC) Disable age_alarm interrupt 
contribution 
1'b1: (AGE_ALARM_INC) Enable age_alarm interrupt contribution 
seed_done_en 
Include or exclude seed_done interrupt contribution. 
1'b0O: (SEED_DONE_EXC) Disable seed_done interrupt 
contribution 
1'b1: (SEED_DONE_INC) Enable seed_done interrupt contribution 
rand_rdy_en 
Include or exclude rand_rdy interrupt contribution. 
1'b0: (RAND_RDY_EXC) Disable rand_rdy interrupt contribution 
1'b1: (RAND_RDY_INC) Enable rand_rdy interrupt contribution 


lfsr_lockup 
Status and acknowledgment (clearing) of Ifsr_lockup indicator 
When read this bit 
1'bO: (LFSR_LOCKUP_RO) No unacknowledged Ifsr_lockup 
indicator 
1'b1i: (LFSR_LOCKUP_R1) Unacknowledged Ifsr_lockup indicator 
When write this bit 
1'bO: (LFSR_LOCKUP_W0O) NOP 

LFSR_LOCKUP_W1) Acknowledge Ifsr_lockup indicator 
rqst_alarm 
Status and acknowledgment (clearing) of rqst_alarm indicator 
When read this bit 
1'b0: (RQST_ALARM_RO) No unacknowledged rqst_alarm 
indicator 
1'b1: (RQST_ALARM_R1) Unacknowledged rqst_alarm indicator 
When write this bit 
1'b0: (RQST_ALARM_W0O) NOP 
1'b1: (RQST_ALARM_W1) Acknowledge rqst_alarm indicator 
age_alarm 
Status and acknowledgment (clearing) of age_alarm indicator. 
When read this bit 
1'bO: (AGE_ALARM_RO) No unacknowledged AGE_ALARM 
indicator 
1'b1: (AGE_ALARM_R1) Unacknowledged AGE_ALARM indicator 
When write this bit 
1'b0: (AGE_ALARM_W0O) NOP 
1'b1: (AGE_ALARM_W1) Acknowledge AGE_ALARM indicator 
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| Bit [Attr|ResetValue| —Ci@Deescription 
seed_done 
Status and acknowledgment (clearing) of seed_done indicator 
When read this bit 
1'b0: (SEED_DONE_RO) No unacknowledged seed_done indicator 
1'b1: (SEED_DONE_R1) Unacknowledged seed_done indicator 
When write this bit 
1'b0: (SEED_DONE_W0O) NOP 

: (SEED_DONE_W1) Acknowledge seed_done indicator 

rand_rdy 
Status and acknowledgment (clearing) of rand_rdy indicator. 
When read this bit 
1'b0: (RAND_RDY_RO) No unacknowledged rand_rdy indicator 
1'b1: (RAND_RDY_R1) Unacknowledged rand_rdy indicator 
When write this bit 
1'b0: (RAND_RDY_W0) NOP 
1'b1: (RAND_RDY_W1) Acknowledge rand_rdy indicator 


COREKIT_REL 
Address: Operational Base + offset (0x0018) 


| Bit |Attr| Reset Value, 


Po eseription 
ext_enum 
Indicates the coreKit release extension type. For example, release 
'2.35e-lca04' is encoded as Ox1. 
4'b0000: (EXT_ENUM_GA) GA release 

31:28 0x0 4'b0001: (EXT_ENUM_LCA) LCA release 

: 4'b0010: (EXT_ENUM_EA) EA release 

4'b0011: (EXT_ENUM_LP) LP release 
4'b0100: (EXT_ENUM_LPC) LPC release 
4'b0101: (EXT_ENUM_SOW) SOW release 
Others: Reserved 


27:24|RO_|OxO reserved 


ext_ver 
eva fon (ge the coreKit release extension version number. For 
: example, release '2.35e-|p04' is encoded as 0x4. GA releases 
have a value of 0. 
rel_num 
15:0 0x0000 Indicates the corekKit release version in pseudo-BCD. For 
example, release '2.35e-lca04' is encoded as 0x235e. 


FEATURES 

Address: Operational Base + offset (0x001C) 

.,Bit_{Altr| Reset Value|_________Deseription _| 
31:25|RO [0x00 reserved 


bg8 

If 1'b1, indicates the seed generator has 8 ring oscillator pairs. If 
1'bO, indicates the seed generator has 6 ring oscillator pairs. 

This build-time configuration parameter is not 
customermodifiable. 

1'bO: (SIX_BGS) 6 Bit Generators present 

1'b1: =a BGS) 8 Bit Generators present 


[23:4 |RO |0x00000 reserved 


mission_mode_reset_state 

3 0x0 Indicates state of SMODE. MISSION_MODE reset state 
1'bO: (RST_TEST_MODE) Resets to TEST_MODE 
1'b1: (RST_MISSION_MODE) Resets to MISSION_MODE 
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| Bit |Attr|ResetValue| Ci ecription 


rand_seed_avail 
Indicates the ring-oscillator sub-section is present. 
This build-time configuration parameter is not 
2 0x0 an 
customermodifiable. 
1'bO: (NO_RING_OSC) No ring-oscillator seed generator present 
1'b1: (RING_OSC) Ring-oscillator seed generator present 


max_rand_length 

Maximum length of the PRNG RANDx register set. 

1'bO: (PRNG_128bit) PRNG set up for 128-bit maximum 
1'b1i: (PRNG_256bit) PRNG set up for 256-bit maximum 


RANDO 
Address: Operational Base + offset (0x0020) 


| Bit |Attr| Reset Value, 


Pt escription 
: rand 
31:0 [RO xcon nn eee Random data word 0 


RAND1 
Address: Operational Base + offset (0x0024) 


| Bit | Reset Value 


[Attr| Pt escription sd 
: rand 
31:0 [RO OxH BOO O000 Random data word 1 


RAND2 
Address: Operational Base + offset (0x0028) 


Reset Value 


| Bit |Attr| [| escription 
31:0 oxo0000000 |f@nd 
: Random data word 2 


RAND3 
Address: Operational Base + offset (Ox002C) 


Reset Value Description 


| Bit |Attr| [| escription 
31:0 oxoo000000 {rand 
: Random data word 3 


RAND4 
Address: Operational Base + offset (0x0030) 


Reset Value Description 


[Attr| Pt escription 
: rand 
31:0 [RO taco Random data word 4 


RANDS5 
Address: Operational Base + offset (0x0034) 


Reset Value Description 


| Bit |Attr| [| escription 
31:0 ox0o0000000 |f@nd 
7 Random data word 5 


RAND6 
Address: Operational Base + offset (0x0038) 
Description 


| Bit [Attr/Reset Value|  ———————Ss—Ss—S—Sesecription — sd 
31:0 ox0o000000 |f@nd 
: Random data word 6 


RAND7 
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Address: Operational Base + offset (Ox003C 


Description 


rand 
Random data word 7 


SEEDO 

Address: Operational Base + offset (0x0040) 

| Bit [Attr|ResetValue| CC‘ scription = 
; seed 

31:0 0x00000000 See atawer6 

SEED1 

Address: Operational Base + offset (0x0044) 

| Bit |Attr|ResetValue| CC‘ Scriptom = 
; seed 

ate) RO [ox00000000 Seed data word 1 

SEED2 

Address: Operational Base + offset (0x0048) 

| Bit [Attr|ResetValue| ——————C‘CiScription = 
; seed 

eae RO |ox00000000 Seed data word 2 

SEED3 

Address: Operational Base + offset (Ox004C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
; seed 

a Ro |ox00000000 Seed data word 3 

SEED4 


Address: Operational Base + offset (0x0050 


Reset Value 


seed 
0x00000000 Seed data word 4 


Reset Value 


seed 
0x00000000 Seed data word 5 


Address: Operational Base + offset (0x0058 


| Bit_|Attr| Reset Value 


. seed 
31:0 |Ro- 0x00000000 Seed data word 6 


SEED7 
Address: Operational Base + offset (OxO005C 


| Bit_|Attr| Reset Value 


; seed 
31:0 |Ro- 0x00000000 Seed data word 7 


AUTO RQSTS 
Address: Operational Base + offset (0x0060) 
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| Bit |Attr|Reset Value| Ci eecription 
[31:16|RO_|0x0000 


rqsts 
15:0 |RW |0x0000 16'hO: Disable the AUTO_RQSTS alarm feature. 
16'h1-16'hffff: Reload value for internal AUTO_RQSTS counter. 


AUTO AGE 
Address: Operational Base + offset (0x0064) 
| Bit [Attr|ResetValue| ss ——“;i‘“;C™SC~CiS scription — Cd 
31:16|RO [0x0000_—sifreserved ———“—‘“‘C(C*S*s*s*sSsSsSCSCSCCSCsdS 
age 
15:0 |RW |0x0000 16'h0O: Disable the AUTO_AGE alarm feature. 
16'h1i-16'hffff: Reload value for internal AUTO_AGE counter. 


TIME TO SEED 
Address: Operational Base + offset (OxO006C 


| Bit_|Attr| Reset Value 


tts 
31:0 Ox00000000 |Shows the number of system clock cycles taken to generate the 
last random seed. 


BUILD CFGO 
Address: Operational Base + offset (OxOOFO) 


cdc_sync_depth 

Depth of the CDC resynchronizer chains 

2'b10: (CDC_RESYNC_2) CDC re-synchronization depth 2 

2'b11: (CDC_RESYNC_3) CDC re-synchronization depth 3 

2'b00: (CDC_RESYNC_4) CDC re-synchronization depth 4 

2'b01: Reserved 

rand_rings_avail 

Indicates if ring-oscillator sub-section is present 

1'b0O: (NO_RING_OSC) No ring-oscillator seed generator present 

1'b1: (RING_OSC) Ring-oscillator seed generator present 

bg8 

Indicates how many bit generators are present 

1'bO: (SIX_BGS) 6 Bit Generators present 

1'b1: (EIGHT_BGS) 8 Bit Generators present 

auto_reseed_loopback 

Indicates auto-reseed configuration setting 

1'bO: (NO_AUTO_RESEED) No auto-reseed loopback 

1'b1: (AUTO_RESEED) Auto-reseed loopback present 

mode_after_rst 

Indicates state of SMODE. MISSION_MODE reset state 

1'b0O: (RST_TEST_MODE) Resets to TEST_MODE 
RST_MISSION_MODE) Resets to MISSION_MODE 

prng_len_after_rst 

State of MODE. R256 after reset 

1'bO: (RST_PRNG_128bit) PRNG length set to 128-bit after reset 
RST_PRNG_256bit): gth set to 256-bit after reset 

max_prng_len 

Maximum length of the PRNG RANDx register set 

1'bO: (PRNG_128bit) PRNG set up for 128-bit maximum 

1'b1: (PRNG_256bit) PRNG set up for 256-bit maximum 
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| Bit |Attr| Reset Value, 


core_type 

Core type 

2'b00: (CORE_TYPE_BASE_TRNG) TRNG 

2'b01: (CORE_TYPE_BASE_WITH_ESM_NONCE) TRNG with ESM 

nonce I/O 

2'b10: (CORE_TYPE_NIST_TRNG) TRNG NIST 
CORE_TYPE_NIST_WITH_EDU) TRNG NIST with EDU 


26.4.6 HDCP2.3 MMU Registers Summary 


Reset fine 
si) Gas | Pescotion 


MMU current page Table addressIt 
is only can be written when MMU 

DTE ADDR 0x0000 Ww |9x00000000 state is disable or page fault or 
mmu enable stall state 


STATUS 0x0004_ [W_ |0x00000018 |MMU status register 
COMMAND 0x0008 |W {0x00000000 [MMU command register 


PAGE FAULT ADDR 0x000C w_ |oxo0000000 rere or eae 


INT CLEAR 
INTMASK 
INT_STATUS 
AUTO_GATING 
Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

26.4.7 HDCP2.3 MMU Detail Registers Description 

DTE ADDR 

Address: Operational Base + offset (0x0000) 


| Bit |Attr| Reset Value 


: mmu_dte_addr 
oie Rw |ox00000000 mmu dte base addr , the address must be 4kb aligned 


STATUS 
Address: Operational Base + offset (0x0004) 


0x000000 


page_fault_bus_id 
Index of master reponsible for last page fault 
page_fault_is_write 


The direction of access for last page fault: 


replay_buffer_empty 


The MMU replay buffer is empty 

mmu_idle 

The MMU is idle when accesses are being translated and there are 
no unfinished translated accesses. 


stail_active 

MMU stall mode currently enabled. The mode is enabled by 
command 

page_fault_active 

MMU page fault mode currently enabled . The mode is enabled by 
command. 
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| Bit |Attr| Reset Value 
0x0 


paging_enabled 
Paging is enabled 


COMMAND 

Address: Operational Base + offset (0x0008) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:3 [RO_|0x00000000 [reserved Sd 


mmu_cmd 
MMU_CMD. This can be: 
: MMU_ENABLE_PAGING 
: MMU_DISABLE_PAGING 
2:0 |WO /0x0 >: MMU_ENABLE_ STALL 
: MMU_DISABLE_ STALL 
>: MMU_ZAP_CACHE 
: MMU_PAGE_FAULT_DONE 
: MMU_FORCE_RESET 


PAGE FAULT ADDR 
Address: Operational Base + offset (Ox000C) 


| Bit |Attr[ResetValue|—“i*é‘“;C™C‘~éi Scriptom =— sd 
: page_fault_addr 
31:0 |ro | 0x00000000 address of last page fault 


ZAP_ONE LINE 
Address: Operational Base + offset (0x0010) 


| Bit [Attr/ResetValue| CiéDeescription 
: mmu_zap_one_line 
ae wo |oxoo000000 address to be invalidated from the page table cache 


INT _RAWSTAT 

Address: Operational Base + offset (0x0014) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:2 [RO_|0xo0000000 [reserved SY 


read_bus_ error 
Rw |oxo page_fault 
page fault 


INT CLEAR 
Address: Operational Base + offset (0x0018) 


| Bit |Attr/ResetValue| Ci eescription 
[31:2 |RO_|0x00000000 


read_bus_error 
page_fault 


INT_ MASK 


Address: Operational Base + offset (Ox001C 
[Attr[ResetValue|—“‘CSCé scription — sd 
[31:2 [RO [0x00000000 
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| Bit |Attr|ResetValue| Ci@eescription 


read_bus_error 

1 Rw lox0 read bus error . . 
enable an interrupt source if the corresponding mask bit is set to 
1 


page_fault 

Rw lox0 page fault 
enable an interrupt source if the corresponding mask bit is set to 
1 


INT STATUS 

Address: Operational Base + offset (0x0020) 

| Bit [Attr|ResetValue|  ——————C‘i scription 
[31:2 [RO_|Oxo0000000 [reserved Sd 


read_bus_error 
1 fro oo Stier 
p fo oo (oe 

page fault 
AUTO GATING 
Address: Operational Base + offset (0x0024 


| Bit |Attr|Reset Value] CiDescription 
31:1 |RO_|0x00000000 


mmu_auto_gating 
jo faw fot when it is 1'b1, the mmu will auto gating itself. 


26.5 Interface Description 
There is no Interface signal Description. 
26.6 Application Notes 


26.6.1 Host Application Software 
The ESM package contains a series of tools and a run-time library as bellow: 


Offline tools 
Run time library 
i AIC Tool 
s 
ESM Co 
Core Library Meo sey 
Porting Layer DCP Key Tools 
Log Data Extraction 


Fig. 26-7 ESM software 
26.6.2 Run Time Library 
This library is provided as source code and is used by the host application processor to 
control the ESM. 
Setting the configurable options of the ESM is not provided through APIs for security 
reasons. It is instead embedded into the ESM’s Image as part of the process of building a 
deployable image. 
The APIs provide a minimal interface to the ESM, which include the following: 
@ Load/Initialize firmware image 
Start authentication to secure a link 
Terminate an authenticated link 
Collect logging data 
Get/Set pairing information 
Update SRM data 
@ Status updates 
Sample code is provided and demonstrates how to use the various APIs. In addition, a 
software API reference guide is included and provides details on the API calls and their 
parameters. 
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26.6.3 Offline Tools 

There are three separate offline tools that are required to build a deployable image for the 
ESM as shown in Figure ESM Image tool flow and one tool for logging information. All of 
these tools are developed to run on a 32 bit Linux system. 

26.6.4 Configuration Tool 

The troot_base_config_interface tool is used to convert the various configuration files into a 
data blob to be used by the aictool which creates the encrypted ESM firmware. There are a 
number of different configuration files which the tools reads, with each configuration file 
containing a mix of factory configured parameters, and user-adjustable parameters. 

This tool also requires the firmware.aic file in order to generate the data blob. 

User Parameters for Configuration Files 

The following table indicates which parameters in the configuration files are user-adjustable 
and other non-described parameters should not be changed. A basic description of the 
parameter is included below, see the configuration file’s comments for a more complete 
description. 


Table 26-7 Configuration files 


File Name Parameter Description 
troot_base_config.cfg | [LOGGING MODE] Logging on/off 
[LOGGING_LEVEL] Sets the verbosity of the output log 
messages. 
[RESEED_TIMEOUT] Specifies the time the ESM will wait 


for the TRNG to supply a new nonce 
before reporting an error 


[RESEED_AUTO_INTERVAL] | By default the ESM will periodically 
query the TRNG for a new nonce at 
the period specified. 


[CPU_FREQ] Sets the frequency of the esm_clk 
input. Mandatory to change. 


troot_HDCPmgr_TX.cf | [SRM_VERSION] Denotes whether the SRM is to be 
g checked or not and the minimum 
version number permitted. 


troot_HDCPTX.cfg [I2C_ FREQ] (HDMI) Sets the default I2C 
frequency.can be changed via an 
API. 


[I2C_USE_SHORT_READ] (HDMI) Sets whether the interface 
uses short reads for status 
requests.can be changed via an 
API. 


[CEE_BSOD] (HDMI) Sets the 24 bit fixed 
pattern value output by the ESM. 
See the description following this 
table for more details. 


[AUTO_START] Sets the default startup state of the 
Autostart feature 
[HDCP_TIMEOUTS] Sets whether the ESM enforces the 


HDCP timeout periods. Should be 
enabled only for testing and/or 
debugging. 


[CEE_FRAME_CNT_DEBUG] | (HDMI) The ESM emits periodic log 
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File Name 


Parameter 


Description 


messages once authenticated, 
based on the number of VSYNC 
pulses counted by this parameter. 


[PAIRING_ENABLED] 


Sets whether pairing will be 
enabled or not 


[MAX_PAIRING_DEVICES] 


Sets the maximum number of 
paired devices supported per port. 
Note the external R/W memory 
requirements increase based on 
this setting, and the number of TX 
ports in your design. 


[MEM_PAIRING_SIZE] 


Sets the amount of R/W memory 
the pairing data will occupy. 


[CAPABLE_BYPASS_TIME] 


(HDMI) Sets the maximum amount 
of time the ESM will enable low 
value content after a capability 
check 

before switching back to a fixed 
pattern output. See 
HLC_HDCPTX_SetCapability in the 
API guide. 


[LVC_TIMEOUT] 


(HDMI) Sets the maximum amount 
of time the ESM will enable low 
value content without a capability 
check. See 
HLC_HDCPTX_EnableLowValueCont 
ent in the API guide. 


[LVC_EXPIRED_CNT] 


(HDMI) Sets the maximum number 
of LVC timeouts permitted. 


The [CEE_BSOD] is a 32 bit decimal value which parameter represents fixed data output on 
the TMDS data bus if the ESM encounters an authentication issue or detects attempts have 
been made to tamper with it. The value is only relevant for ports configured for HDMI. This 


32 bit value is output as follows: 
Table 26-8 ESM BSOD Output Mapping 


BSOD Bit Positions HDMI Controller TMDS Data Channel 
[7:0] O_tmds_ch0O [7:0] 

[15:8] O_tmds_chi [7:0] 

[23:16] O_tmds_ch2 [7:0] 

[32:24] Not used 


26.6.5 HDCP Key Tools 
This tool (HDCP keys) is used to create a DCP key data file, which is required to build the 
encrypted DCP data blob needed for creating the encrypted ESM firmware. The tool reads a 
configuration file that contains the RX or TX key information from DCP in clear text and 
outputs a structured data file for the configuration interface tool to encrypt with the 


appropriate secret keys. 


The tools can also accept the DCP published key files themselves. 
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26.6.6 AIC Tool 

The tool is used to create the encrypted ESM firmware. To build the encrypted firmware, you 
must first create the data files for the DCP keys and the configuration. These files, along 
with an input configuration file for this tool are used to build an image that can be used by 
the ESM. In addition to specifying the Platform and Device Unique Keys in the configuration 
file, there are additional keys that also must be specified as noted below. 

Content Randomization 

There are two separate values in the firmware.aic file, IK and IVc (128 bits and 96 bits 
respectively), which you must randomly generate to create a new encrypted ESM firmware 
image. Failure to do this puts secret data in the ESM firmware at risk of being compromised. 
26.6.7 Log Data Extraction 

The logging information from the ESM is output in a proprietary format. This tool is used to 
produce readable output of captured logging data content. 

The Host Library contains a core library component which includes all the functions 
necessary to use the ESM. The library is built using portable C code and uses various 
abstraction functions to allow for migration to different platforms. Before using the ESM in 
your system you must properly implement the abstraction components specific to your 
platform. 

There are two distinct abstraction components used by the Host Library, the System 
Abstraction Layer and the Host Library Driver (HLD) component. The System Abstraction 
Layer (or Common Component) defines system level functions used by the Host Library, 
such as malloc, memcpy, etc. 

These functions are linked into the Host Library when it is built. 

The Host Library Driver (HLD) component establishes a communication between the library 
and the physical ESM hardware, including managing the memory required for the ESM 
Image and the read/write area. This is a run-time plug-in module that is defined in your 
application and specified as a parameter to the ESM initialization function. 

The figure below illustrates the abstraction components used by the Host Library package. 
This figure demonstrates one example where there are three separate ESMs in the system, 
requiring (typically) three separate HLD instantiations.consult the ESM Host Library API 
guide for more details on the HLD implementation. 

26.6.8 Host Library 


Build time 


Fig. 26-8 Host Library Layers 
The Host Library provides a number of sample applications using the ESM with the library. 
The applications demonstrate using the library in a User Space Linux application: 


@ Repeater/Converter (Linux) [Planned in later releases — not currently available] 
@® Transmitter (Linux) 
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All the sample applications demonstrate API usage, loading the ESM firmware, and running a 
specific ESM application. 

The sample applications provided as a Linux User Space application communicate to the ESM 
hardware through a Linux Kernel driver which is implemented as a Host Library Driver (HLD) 
plug-in. 

elliptic 


doc 
host_library 
samples 


Transmitter 

There is a sample transmitter applications provided in the samples folder: 
HDCP_TX.c is a Linux based example and utilizes file IO and threads. 
Linux OS 


Sample applications are targeted for a Linux User Space application environment. In order 
to use them a custom kernel driver is used and the HLD plug-in for the host library was 
made to call IOCTLs which mapped to the appropriate interfaces in the kernel driver module 
to access the ESM. 
To build for this platform run the makefile from the esm_host_lib folder: 

make samples 
The implementation of the platform specific APIs (for the Linux example) are in the following 
files: 
./host_library/cal/system/sample_platform/elliptic_common.c 
./host_library/cal/system/sample_platform/elliptic_log.c 
./host_library/include/elliptic_platform_specific_system_type.h 
./host_library/include/elliptic_platform_specific_system.h 
You can change these implementations as needed for your specific platform. 
Debugging Suggestions 
The host library driver interface is relatively straightforward to implement as the host library 
itself takes care of the required protocols to communicate with the ESM. The detailed HPI 
interface and command protocols are considered proprietary information, however, the 
information presented below can be followed if you are having difficulty getting the ESM 
operating in your environment. 


26.6.9 TRNG operation 

The TRNG is a self-seeding True Random Number Generator. It generates random data that 
is statistically equivalent to a uniformly distributed random data stream. The circuit includes 
a seed generator which creates a non-deterministic random value to seed an internal Pseudo 
Random Number Generator (PRNG). The output is the random number. 

The TRNG generates random data that is statistically equivalent to a uniformly distributed 
random data stream. The circuit includes an oscillating rings based seed generator which 
creates non-deterministic random noise to seed a noise whitener circuit. The output of the 
noise whitener is a random number. The TRNG block is shown in the figure below. 


Host Library Documentation 
Host Library source code and includes 
Sample applications and driver applications 


Fig. 26-9 Development Tree Overview 
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Fig. 26-10 Simplified block diagram of TRNG 


(1)Reseed operations 
The TRNG can be reseeded using its internal random seed generator or through a host- 
supplied nonce seed. 
Whenever any of the reseed operations is executed, the reseed reminder alarm counters are 
automatically reinitialized from their respective reload registers (if they are non-zero). In 
addition, the O_ctrl_reminder alarm signal is also cleared as well. There are different ways 
to initiate the random seed. 
Table 26-9 Polling mode cmd for random seed initial operation 


Default | Setting Description 
SFR Address SFR Name Value Value 
start the random reseed 
Ox0[2:0] cmd 0x0 0x2 aaa r 


sequence running 


Wait 0x14[1]bit 


is 1’b1. This bit is seed 


done indication signal. 


0x14[1] 


seed_done 


0x0 


Ox1 


Configure to acknowledge 
and clear the flag 


The second mode for random seed initial operation is interrupt 
Table 26-10 Interrupt mode cmd for random seed initial operation 


mode. 


Default | Setting Description 
SFR Address SFR Name Value Value 
0x10[31] gibisen 0x0 Oi Configure global interrupt 
enable 
0x1i0[1] seed_done_en 0x0 Oxi Enable seed_done interrupt 
0x0[2:0] laa 0x0 0x2 start the sancoim reseed 
sequence running 
Wait 0x14[1]bit is 1’b1. This bit is seed_done indication signal. 
fi t k | 
0x14[1] seed_done Oxo Ga |p onaune te acxnowieage 


and clear the flag 


The third mode for random seed initial op 


Table 26-11 I_ctrl_reseed 


eration is through I_ctrl_reseed port. 
ort for random seed initial operation 


SFR Address SFR Name Default | Setting Description 
Value Value 
f + tart th 
Oxfd5a8000 ie eked 0x0 Os4 start the random reseed 
Ox8[9] sequence running 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3158 


RK3588 TRM-Part2 


Default | Setting Description 
SFR Address SFR Name Value Value 


Read the O_ctrl_reseeding(0Oxfd5a8000+0x34[22]), if it is 1’b1, it indicates that the TRNG 
has completed the reseeding operation. 

The I_ctrl_reseed port is primarily intended to be used in instantiations where there is no 
host register interface to manage the internal TRNG workings. It is not typically 
recommended that both the I_ctrl_reseed port and the host register interface be used in the 
same design. 

The host must wait until any on-going rand_generation operation has completed before 
issuing a nonce seed operation. This can be monitored through the STAT register. In detail, 
execute the following sequence to load a nonce seed. 

Table 26-12 TRNG nonce reseed operation 


Default | Setting Description 
SFR Address SFR Name Value Value 


Set the reseed mode to 
nonce 
Wait Ox4[2]bit is 1’b1. This bit is nonce_mode indication signal. 


Oxc[2] nonce_mode 0x0 Ox1 


0x40[31:0] seedO 0x0 Configure seedO register 
0x44[31:0] seed1 0x0 Configure seed1i register 
0x48[31:0] seed2 0x0 Configure seed2 register 
0x4c[31:0] seed3 0x0 Configure seed3 register 
0x50[31:0] seed4 0x0 Configure seed4 register 
0x54[31:0] seed5 0x0 Configure seed5 register 
0x58[31:0] seed6 0x0 Configure seed6 register 
Ox5c[31:0] seed7 0x0 Configure seed7 register 
Ox0[2:0] aid 0x0 0x3 Execute the load nonce 
sequence 


Configure to return the core 


Oxc[2] nonce_mode 0x0 0x0 
to normal operation 


(2)Random number generation operations 
To request the TRNG to generate a new random number, the host must write a 1 to the 
CMD field in the CTRL register(Ox0[2:0]). The TRNG must have been seeded by one of the 
seed mechanisms before executing these sequences. 
This is polling mode for random number generation operations. 

Table 26-13 Polling mode for random number generation operation 


Default | Setting Description 
SFR Address SFR Name Value Value 
start the random number 
Ox0[2:0] cmd 0x0 Oxi 
generation process 


Wait 0x14[O]bit is 1’b1. This bit is rand_rdy signal, it indicates has finished random 
number generation. 


Configure to acknowledge 
and clear the flag 
Read the random data from RANDO (0x20) through RAND3 (0x2c). 


This is interrupt mode for random number generation operations. 
Table 26-14 Interrupt mode for random number generation operation 


0x14[0] rand_rdy 0x0 Ox1 


Default | Setting Description 
SFR Address SFR Name Value Value 
0x10[31] aibiceh 0x0 Out Configure global interrupt 
enable 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3159 


RK3588 TRM-Part2 


Default | Setting Description 
SFR Address SFR Name Value Value 
fi 

0x10[0] rand_rdy_en 0x0 Ox E00 igure rand_rdy 

interrupt enable 

tart th 
Ox0[2:0] cmd Ox0 Ox4 star € random number 

generation process 


Wait 0x14[O]bit is 1’b1. This bit is rand_rdy signal, it indicates has finish random number 
generation. 


Configure to acknowledge 
and clear the flag 


Read the random data from RANDO (0x20) through RAND3(0x2c). 

(3)ESM cmd for generating new random data operations 
The cmd of ESM for generating a new random data I_gen_val[127:0] is shown below. 
step1.clear all the irq state 

address = 
ELP_ESM_ENT_ADDR_BASE(0x80020900)+ELP_PROT_ENT_IRQ_STAT_REG(0x4); 
wr_data = Oxffffffff; 

_mailbox_poke(address, wr_data); 

step2. set up irq enable 

address = ELP_ESM_ENT_ADDR_BASE(0x80020900)+ELP_PROT_ENT_IRQ_ EN _REG(Ox0); 
wr_data = Ox1; 
_mailbox_poke(address, wr_data); 

step3. register the IRQ with the firmware 

irq_bit_num = TROOT_TB_CMD_CPU_ENT_IRQ;//22 

address= 

ELP_ESM_ENT_ADDR_BASE(0x80020900) + ELP_PROT_ENT_IRQ STAT_REG(0x4); 
_mailbox_put(TROOT_TB_CMD_IRQ_ REGISTER, irq_bit_num, address); 
_mailbox_get(TROOT_TB_CMD_IRQ_REGISTER_RESP, O, 0, chk_data, chki_data, 1, 1); 
//TROOT_TB_CMD_IRQ_ REGISTER = 131 

//TROOT_TB_CMD_IRQ_REGISTER_RESP = 131 

step4. make sure we can request a nonce 

address = ELP_ESM_ENT_ADDR_BASE(0x80020900)+ELP_PROT_ENT_STAT_REG(0x14); 
chk_data = Ox1; 

_mailbox_peek(address, chk_data, rd_data, 1); 

step5. request the nonce 

address = ELP_ESM_ENT_ADDR_BASE(0x80020900)+ELP_PROT_ENT_CTRL_REG(0x10); 
wr_data = Ox1; 

_mailbox_poke(address, wr_data); 


0x14[0] rand_rdy 0x0 Ox1 
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Chapter 27 HDMI TX/eDP Combo PHY 


27.1 Overview 

This chapter describes an overview of HDMI TX/eDP Combo PHY. HDMI TX/eDP Combo PHY 
is a PHY hard macro to support HDMI TX and eDP interfaces. Combo transmit-PHY for 
HDMI2.1 TMDS Link, FRL Link, eDP Link.Maximum data rate of 12Gbps (HDMI2.1 FRL) and 
minimum data rate of 250Mbps (HDMI2.1 TMDS). For the convenience of writing, we also 
name HDMI TX/eDP Combo PHY as HDPTX PHY. 

@ HDMI2.1 


AC coupled voltage mode drivers for HDMI2.1 TMDS links 

Supports all the data rates in FRL: 3, 6, 8, 10 and 12Gbps 

Supports Single Ref-clock input and multiple TMDS/Pixel clock frequencies 
Supports Pixel clock input (25MHz to 594MHz) with TMDS multiplication 
Supports 3 TAP FFE support for FRL mode 

Single ended and common mode ARC support 

Supports 20/40 bits parallel data interface for HDMI 2.0 operation 

Supports 18/36 bits parallel data interface for HDMI 2.1 operation 

Supports symbol clock output with configurable divider option for link operation 
Supports Pixel clock output for link operation 

Supports 4 lane Fixed Rate Link operation with 3Gbps, 6Gbps, 8Gbps, 10Gbps and 
12Gbps rates 

Supports 24MHz reference clock 

Supports channel swap function for HDMI 2.0 back compatible operation 


Supports RBR (1.62Gbps per lane), HBR (2.7Gbps per lane) and HBR2 (5.4Gbps per 
lane) data rates 

Supports training table with swing-level 0-3 and pre-emphasis-level 0-3 

Supports AUX function as required by DP PHY implementing TX main link 

Supports x1, x2 and x4 configurations 

Supports 24MHz reference clock 


27.2 Block Diagram 
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Fig. 27-1 Block diagram of HDMI TX/eDP Combo PHY 
Above figure shows the block diagram of HDMI TX/eDP Combo PHY. It comprises of one 
CMN, four lanes of transmitter, one sideband that supports AUX channel for eDP and one 
PHY digital. The common block consists of one Band Gap, one Bias generation block and one 
PLL. 


27.3 Function Description 

27.3.1 PHY Analog 

HDMI TX/eDP Combo PHY comprises of a PHY analog and PHY digital. The PHY consists of: 
One CMN block, a sideband block to support AUX for DP and ARC HDMI and Four Transmit 
lanes. 

27.3.1.1 CMN 

The CMN consists of a band-gap reference (BGR), bias generator and PLL. The BGR circuit 
generates high-accuracy reference voltage of 820mV across PVT variation. A bias generator 
makes two kinds of current, external-and internal-resistor (RMRES)-referred current, and 
these currents are distributed to each block in CMN and lanes. The external resistor-referred 
(REXT) current is generated using an 8.2KQ resistor which is connected between the rext 
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pad and ground outside the chip. On the other hand, the internal resistor-referred current is 
generated using internally integrated replica resistor to compensate resistance error across 
PVT variation. The PLL in the CMN synthesizes high-speed clock, which is used for TX 
serializer, from a reference clock. The reference clock can be selected from three clock 
sources; crystal oscillator, SoC PLL’s output reference clock. 

The following are the main features of the PLL: 

Supports LC PLL for 5 ~ 6GHz clock. 

Supports sigma-delta modulated fractional divider. 

Automatic Frequency Calibrated (AFC) oscillator setting for the desired frequency of 
operation Programmable charge pump current and loop filter resistance allowing for wide 
range of programmable loop bandwidth and peaking. 

27.3.1.2 TRANSMITTER 

The TX comprises serializer, driver, common-mode (CM). The driver generates baud-rate 
voltage waveform on TX output pads, In01/1/2/3_txdp/n, with 3-tap FIR filter function. The 
main driver has hybrid structure, by combining voltage-and current-mode driver in parallel, 
to achieve both a small power consumption and large voltage swing. The voltage-mode 
driver is activated in default, but the current mode driver is optional to improve the TX 
output swing. 

The driver also supports 3-tap FIR filter to suppress one pre and one post-cursor according 
to the HDMI2.1 FRL specification. The driver has the resolution of 1/36 in controlling 
amplitude and filter ratio, and maximum ratio of pre-shoot and de-emphasis are 15/36 and 
8/36, respectively. 

27.3.1.3 Side Band block 

The side block consists of a termination block, a push-pull voltage buffer, a lower speed 
receiver and a PWM receiver. These blocks work in AC coupled AUX-RXTX. 

27,313.10 Push Pull Voltage buffer (AUX Driver) 

A push voltage buffer has been used to have very slow slew (5 to 30ns) on the line during 
transmission. The transmitter can be configured to drive wither common mode data or 
differential mode data on the line. During reception mode the buffer hold the line in common 
mode. This driver is also responsible for boundary scan driver. 

27.3.1.3.2 | Termination 

The side-band is always terminated to 50 Ohms internally. The common mode of the 
termination is set by the push-pull voltage buffer described above. The termination block is 
designed such that same calibration code of main link transmitter can be used. 

27.3.1.3.3. A lower speed receiver (AUX Receiver) 

The lower speed receiver is responsible to receive 1Mbps differential AUX data. In ARC mode 
this listens to only sbdp line. This receiver has a pad interface which practically works as 
differential line to common mode voltage generation just by adding the voltage waveforms 
at sbdp and sbdn line. The following figure depicts the usage of pad interface and data 
multiplexing. 

27.3.2 HDMI/eDP Combo PHY Source Power States 

This section describes the PHY power states. It describes the four power states for PHY. ON 
state is the normal operational state or mission mode for the PHY. The allowed power state 
transitions are described in the following figure. For all power state transitions, ensure that 
the MAC/SoC does not initiate any operational sequence or further power state transition 
until the PHY indicates that the initial state transition is completed. 


Fig. 27-2 PHY Power state transition flow diagram 
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Table 27-1 HDMI TX/eDP Combo PHY Power States 


Exit 
State Description Latency 
Duration 


Reset state of PHY. All the blocks will be in - 
power down mode. 

This is PHY reset mode but serial lines are weakly 
held to common mode to provide a current path 
during transient if SINK is connected to high voltage 
termination (HDMI) or board pull up (eDP) supply is 
coming up. Reference clock supplied to PHY may be 
turned off. 

Low power saving mode with low recovery - 
time latency 

DISABLE This is lowest power modes of PHY-Analog. When 
reduced or no lanes are used by SoC by APB 
configuration the PHY-Analog can be set to. 
Clock ready state >200us 
The common block is brought and calibration for all 
required analog blocks are completed in this state. 
Some LANES can be in DISABLE state. 

Remaining active LANES are waiting for the LINK 
STANDBY Layer/SoC to send parallel data. All the interface 
clock is ready and o_phy_rdy, o_phy_clk_rdy and 
o_sb_rdy is asserted high. The serial lines are held 
in common mode. This state is very important for 
the AC coupled system to charge the common mode 
of the line. 

ON Normal operation mode 5 


27.4 Register Description 
27.4.1 Internal Address Mapping 


Slave address can be divided into different length for different usage, which is shown as 
follows. 


OFF 


27.4.2 Registers Summary 


Value P 


[HDPTXPHY CMN_REGOQOO | 
[HDPTXPHY_CMN_REGOOOS | 
[HDPTXPHY CMN_REGOOOA | 
[HDPTXPHY_CMN_REGOOOB | 
[HDPTXPHY CMN_REGOO25 | 
[HDPTXPHY CMN_REGOOZE | 
[HDPTXPHY _CMN_REGOO2F | 
[HDPTXPHY CMN_REGOO3D | 
[HDPTXPHY_CMN_REGOO4E | 
[HDPTXPHY_CMN_REGOOSS | 
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Value P 


[HDPTXPHY CMN_REGOOSA | 
[HDPTXPHY CMN_REGOO6O | 
[HDPTXPHY_CMN_REGOO63 | 
[HDPTXPHY CMN_REGOO69 | 
[HDPTXPHY CMN_REGOO74 | 
[HDPTXPHY_CMN_REGOO81 | 
[HDPTXPHY CMN_REGOO83 | 
[HDPTXPHY_CMN_REGOO84 | 
[HDPTXPHY CMN_REGOO87 | 
[HDPTXPHY CMN_REGOO97 | 
[HDPTXPHY_CMN_REGOO99 | 
[HDPTXPHY CMN_REGOO9B | 
[HDPTXPHY CMN_REGOOQE | 
[HDPTXPHY SB REGO102 
[HDPTXPHY SB_REGO103 _| 
[HDPTXPHY SB REGO105 
[HDPTXPHY SB _REGO106 _| 
[HDPTXPHY SB REGO1OF 
[HDPTXPHY SB REGO114 
[HDPTXPHY SB REGO115 | 
[HDPTXPHY SB REGO117 | 
[HDPTXPHY SB _REGO118 _ | 
[HDPTXPHY SB REGO11B 
[HDPTXPHY SB REGOI1E | 
[HDPTXPHY SB REGO1IF | 
JHDPTXPHY SB REGO123 | 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3165 


RK3588 TRM-Part2 


Reset eae 
ee 
HDPTXPHY INTOP REGO20 |9 Qgq9 w_ |oxoo000000 Lane Top Register 
HDPTXPHY_INTOP REGO20 | 0804 w_ |oxoo000000 Lane Top Register 


HDPTXPHY INTOP REGO20 |9 9914 00000000 |Lane Top Register 


0 
1 
ae INTOP REGO20 |p, og0c w_ Joxo0000000 Lane Top Register 
5 
6 


Xx 
HDPTXPHY_INTOP REG020 |) 9918 w_ |oxo0000000 Lane Top Register 


HDPTXPHY INTOP REGO20 |o,o810 w_ |ox00000000 Lane Top Register 
HOPTXPHYINTOPREGODO Lane Top Register 
7 


HDPTXPHY INTOP REGO20 |). o94¢ 


HDPTXPHY_ LANE REGO311 |Ox0C44_ |W 
HDPTXPHY_LANE REGO312 |Ox0C48_ |W 


HDPTXPHY_ LANE REGO50D |0x1434 |W 
HDPTXPHY_LANE_REGO50E |0x1438 |W 
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Value P 


[HDPTXPHY LANE _REGO516 | 
[HDPTXPHY LANE _REGO520 | 
[HDPTXPHY LANE REGOS21 | 
[HDPTXPHY LANE REGO6OA | 
[HDPTXPHY LANE _REGO6OD_ 
[HDPTXPHY LANE REGOSOE | 
[HDPTXPHY LANE REGO611 | 
[HDPTXPHY LANE REGO612 | 
[HDPTXPHY LANE REGO61E | 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 


27.4.3 Detail Registers Description 

HDPTXPHY_CMN_REGOOOO 

Address: Operational Base + offset (0Ox0000 

| Bit |Attr[ResetValue| ss —Ci@Deescription = 
[31:8 [RO |0x000000__i|reserved 


ovrd_bgr_en 
Override enable for bgr_en. 
0x0 


bgr_en 
BGR enable 
bid 1'bO: Disable 
1'b1: Enable 
ovrd_bgr_Ipf_bypass 
Override enable for bgr_Ipf_bypass. 


bgr_Ipf_bypass 
BGR LPF bypass to reduce BGR settle time 
1'bO: LPF enable 


ana_bgr_820m_sel 

BGR 820mV selection (for current bias) 
2'b00: 780mV 

2'b01: 820mV 

2'b10: 860mV 

2'bi1: 900mV 
ana_bgr_clk_en 

BGR chopper clock enable 
1'bO: Disable 

1'b1: Enable 
ana_bgr_ladder_en 

BGR output voltage selection 
1'b0O: BGR output 

1'b1: Resistor ladder output 
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HDPTXPHY CMN REGOOOS 
Address: Operational Base + offset (0x0020 


[Reset Value| CC‘ esscription 
A 
Override enable for Icpll_en. 
Icpll_en 
LC PLL enable 


1'bO: Disable 
1'bi: Enable 


ana_lIcpll_Icv_co_mode_en 

Enable LCVCO mode 

ovrd_lIcpll_afc_init_rstn 
ihe Override enable for Icpll_afc_init_rstn 


Icpll_afc_init_rstn 

PLL AFC initial reset. When initial reset is asserted, the previous 

AFC result is reset. When initial reset is released, AFC starts from 
2 RW {0x0 the initial AFC code given in 

i_rx_cdr_afc_sel_logic [3:0]. 

1'bO: Reset 

1'b1: Released 


ovrd_Icpll_afc_rstn 

Icpll_afc_rstn 

PLL AFC reset. When AFC reset is asserted, the previous AFC 
result is held. When AFC reset is released, AFC starts from the 
previous AFC code stored in internal 

memory. 

1'bO: Reset 

1'b1: Released 


HDPTXPHY _CMN_REGOOO9 
Address: Operational Base + offset (0x0024) 
Reset Value|_________Deseription _| 

ana_Icpll_pi_afc_clk_div2_en 
PLL AFC clock frequency selection 
1'bO: fVCO 
1'b1: fVCO/2 
ana_Icpll_afc_bsel 
PLL AFC code manual selection enables 
1'bO: AFC result 
1'bi: Manual selection 


ana_lIcpll_afc_en 

PLL AFC enable; if enabled, VCO frequency is automatically 
calibrated. If disabled, VCO starts to oscillate with fixed AFC code 
of i_pll_man_bsel_m and _l. 

1'bO: Disable 

1'b1: Enable 


ana_lIcpll_afc_from_pre_code 

PLL AFC option in restart case 

1'bO: Restart from initial AFC code 
1'b1: Restart from previous AFC code 
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| Bit |Attr| Reset Value, 


Po escription 
; ana_Icpll_afc_man_bsel_| 
se Manual PLL AFC code selection (LSB) 


HDPTXPHY_CMN_REGOOOA 

Address: Operational Base + offset (0x0028) 

| Bit [Attr|ResetValue| Ci‘ @Scriptiom 
31:8 [RO [0x000000_—i|reserved 


‘ ana_Icpll_afc_man_bsel_m 
i pei etisg Manual PLL AFC code selection (MSB) 


¢ |pw foe 
ana_Icpll_afc_stb_num 
3:0 |RW |0x3 Number of reference clock cycle to check VCO stabilization during 
PLL AFC start 


HDPTXPHY CMN REGOOOB 

Address: Operational Base + offset (Ox002C 

| Bit |Attr[ResetValue| =< —“(‘;S~SC*éi scription — 
[31:4 [RO |0x0000000_ [reserved — —“‘“‘(“(‘(‘(‘(;C;:;S™S™CC*C*C(;(C:C*t‘idC 


ana_Icpll_afc_tol_num 
3:1. IRw lox3 PLL VCO stabilization tolerance; VCO is considered as settled- 
, down if |counter difference|<i_pll_afc_tol during 
i_pll_afc_stb_num 
ana_Icpll_afc_vci_force 
PLL control voltage force for open-loop test purpose 
RW 2x0 1'bO: Released 
1'b1: Forced 


HDPTXPHY_CMN_REGOO20 

Address: Operational Base + offset (Ox0080 

| Bit |Attr|ResetValue|  —— s——“‘CSN:C#éiS eScription=— (Cd 
[31:8 [RO [0x000000__reserved ——“(is—s‘“‘“‘“(CS*SCSCSC~™~C~C—~S 


ana_Icpll_pms_mdiv 
7:0 |RW |0x00 PLL main divider setting 
Divider value = Setting code 


HDPTXPHY_CMN_REGOO21 

Address: Operational Base + offset (0x0084) 

| Bit [Attr|ResetValue| Ci‘ ection 
31:8 |RO [0x000000_—ifreserved Cd 


ana_lIcpll_pms_mdiv_afc 
7:0 |RW {0x00 PLL main divider setting for AFC counter 
Divider value = Setting code 


HDPTXPHY_CMN_REGOO25 

Address: Operational Base + offset (0x0094) 

[Attr|ResetValue| CC‘ e@scritiom 

IRO_[0x0000000 [reserved 
ana_lIcpll_iqdiv_bypass 

6 |rw joo icordtck'typase'fo divider enable. 

ovrd_Icpll_pms_iqdiv_rstn 

Override enable for Icpll_pms_iqdiv_rstn 


IQ divider resetn 
ovrd_Icpll_ref_chopper_clk_div_rstn 


One Override enable for Icpll_ref_chopper_clk_div_rstn 


| Bit | 
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| Bit |Attr|ResetValue| ss Ci@eescription 


Icpll_ref_chopper_clk_div_rstn 

Chopper clk divider reset 
RAPE 1'bO: Reset 

1'b1: Released 


ana_lIcpll_ref_bypass_clk_sel 
PLL Bypass clock selection 
: 2'b00: XO 
1:0 |RW |0Ox0 >'b01: 10 
2'b10: PIXEL or LC_OUT_CLK 
2'b1i1: System PLL clock 


HDPTXPHY_CMN REGOO28 
Address: Operational Base + offset (Ox00A0) 


| Bit |Attr/ResetValue| Ci eescription 
31:5 |RO_|0x0000000 


ovrd_lIcpll_sdm_rstn 
Icpll_sdm_rstn 
PLL SDM reset 
? piel lace 1'bO: Reset 
1'b1: Released 
ana_lIcpll_sdc_fractional_en 
Fractional clock divide in SDM clock generation 
2 BN) (Ox 1'bO: Integer division 
1'b1: Fractional division 
ovrd_Icpll_sdc_rstn 
Override enable for Icpll_sdc_rstn 


Icpll_sdc_rstn 

PLL SDM clock generation (SDC) reset 
RM Oxe 1'bO: Reset 

1'b1: Release 


HDPTXPHY_CMN_REGOO2D 
Address: Operational Base + offset (Ox00B4) 


| Bit |Attr|/Reset Value| Ci eescription 
31:7 _|RO_|0x0000000 


ana_Icpll_sdm_ph_num_sel 
PLL PI input clock phase number 
eae 1'bO: 8-phase 
1'b1: 4-phase 
ana_Icpll_sdm_pi_step 
PLL phase interpolstor step 
5:4 |RW |Ox0 2'bO0: 1-step (16-phase) 
2'b01: 2-step (8-phase) 
2'b1x: 0.5-step 


ana_lIcpll_sdc_n 
PLL SDC divide-ratio selection (MC_val=0 N, MC_val=1 N-1) 
3'b000: /4/3 
. 3'b001: /5/4 
3:1 |RW {0x0 3'b010: /6/5 
3'b100: /7/6 
3'b101: /8/7 
3'b110: /9/8 
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| Bit |Attr|ResetValue| Ci eescription 


ana_lIcpll_sdc_n2 


PLL SDC divide-ratio selection 
1'bO: No additional/2 
1'b1: Additional/2 


HDPTXPHY CMN_ REGOOZ2E 

Address: Operational Base + offset (OxO0B8 

| Bit |Attr[ResetValue|  ———<s——“‘S™~C#éi scription — 
[31:6 [RO |Ox0000000_ [reserved — —“(‘“C;‘CS™S™S™S™COOOOOCSC‘“(‘#$NC:C“CWCS 


; ana_lIcpll_sdc_numerator 
HDPTXPHY_CMN_REGOO2F 
Address: Operational Base + offset (OxOOBC) 


[ResetValue| Ciescription 
0x000000 


: ana_lIcpll_sdc_denominator 
Denominator of SDC (Max 65) 
ovrd_Icpll_sdc_ndiv_rstn 
Override enable for Icpll_sdc_ndiv_rstn 


Icpll_sdc_ndiv_rstn 
SDC NDIV Resetn. 


HDPTXPHY _CMN REGOOSC 
Address: Operational Base + offset (OxOOFO) 


| Bit |Attr/Reset Value] Cieescription 
31:8 [RO [0x000000 


F ana_Icpll_reserved 
20: SRW 0x00 PLL Reserved pins 


HDPTXPHY CMN REGOO3D 
Address: Operational Base + offset (OxOOF4 


0x000000 


ovrd_ropll_en 
ropll_en 
RO PLL enable 
1'bO: Disable 
1'b1: Enable 
ana_ropll_beacon_clk_out_en 


31:8 


ee Enable ROPLL beacon clock output. 

Enable LCVCO mode 
Override enable for ropll_afc_init_rstn. 
ropll_afc_init_rstn 
PLL AFC initial reset. When initial reset is asserted, the previous 
AFC result is reset. When initial reset is released. AFC starts from 
the initial AFC code given in i_rx_cdr_afc_sel_logic[3:0]. 


1'bO: Reset 
1'bi: Released 


ovrd_ropll_afc_rstn 
Override enable for ropll_afc_rstn. 
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| Bit |Attr|ResetValue| Ci@eescription 


ropll_afc_rstn 
PLL AFC reset. When AFC reset is asserted, the previous AFC 
result is held. When AFC reset is released, AFC starts from the 


previous AFC code stored in internal 
memory. 

1'bO: Reset 

1'b1: Released 


HDPTXPHY CMN_ REGOO4E 
Address: Operational Base + offset (0x0138) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:8 [RO |0x000000 


ana_ropll_fld_non_continuous_mode 
Check frequency lock detection of PLL 
1'bO: Once 

1'b1: Continuous! 
ana_ropll_fld_slow_bypass 

PLL slow frequency lock detection bypass 
1'bO: No bypass 

1'b1: Bypass 

ana_ropll_pi_en 

PLL phase interpolator enable 

1'bO: Disable 

1'b1i: Enable 

ana_ropll_pi_str 

PLL phase interpolator input buffer strength control for Gen3 and 
Gen4 (for 8GHz VCO) 

4'b0000: Min. strength 


4'b1111: Max. strength 


HDPTXPHY_CMN_ REGOO51 
Address: Operational Base + offset (0x0144) 


ropll_pms_mdiv_rbr 
[rbr] PLL main divider setting 
Divider value = Setting code 


HDPTXPHY_CMN_REGOOS53 
Address: Operational Base + offset (0x014C) 


ropll_pms_mdiv_hbr2 
[hbr2] PLL main divider setting 
Divider value = Setting code 


HDPTXPHY CMN_ REGOO55 
Address: Operational Base + offset (0x0154) 


|Attr|ResetValue| —Cieescription 
31:8 |RO_ |0x000000 
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| Bit |Attr| Reset Value, 


Po Ciescription 
ropll_pms_mdiv_afc_rbr 

7:0 |RW |0x7d [rbr] PLL main divider setting for AFC counter 
Divider value = Setting code 


HDPTXPHY CMN_ REGOOS5SA 
Address: Operational Base + offset (0x0168 
| Bit |Attr[ResetValue| ——C(Deescription = 
31:8 [RO _|oxoo0000 reserved 
ropll_pms_sdiv_rbr 
[rbr] PLL post divider setting (N-1, except /7) 
3'bO00: 
3'bOO1: 
3'b010: 
3'bO11: 
3'b100: 
3'b101: 
3'b110: 
3'b111: 
ropll_pms_sdiv_hbr 
[hbr]PLL post divider setting (N-1, except /7) 
3'bO00: /1 
3'bO01: 
3'b010: 
3'bO11: 
3'b100: 
3'b101: 
3'b110: 
3'b111: 


HDPTXPHY_CMN_REGOOSC 
Address: Operational Base + offset (0x0170) 
[ResetValue[ CC“ Scriptiom = 


ana_ropll_iqdiv_bypass 
7 rw joxo VCO clock bypass IQ divider enable. 


ovrd_ropll_pms_iqdiv_rstn 

Override enable for ropll_pms_iqdiv_rstn. 
ropll_pms_iqdiv_rstn 

IO divider resetn. 
ana_ropll_ref_bypass_clk_sel 

PLL Bypass clock selection. 


2'b01: 10 


2'b10: PIXEL or LC_OUT_CLK 
2'b11: System PLL clock 
ana_ropll_ref_chopper_clk_en 
Chopper clk enable 

1'bO: Disable 

1'b1: Enable 


ovrd_ropll_ref_chopper_clk_div_rstn 

Override enable for ropll_ref_chopper_clk_div_rstn. 
ropll_ref_chopper_clk_div_rstn 

Chopper clk divider reset 

1'bO: Reset 

1'b1: Released 
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HDPTXPHY_CMN_REGOOSE 
Address: Operational Base + offset (0x0178) 


| Bit |Attr|/Reset Value| Ci eescription 
31:7 |RO_|0x0000000 


ana_ropll_sdm_en 
PLL SDM enable 
RW Ox 1'bO: Disable 

1'b1: Enable 
ovrd_ropll_sdm_rstn 

5 few [oxo |overrc@enabieforropllsamrstn. 
ropll_sdm_rstn 
PLL SDM reset 
1'bO: Reset 
1'b1: Released 
ropll_sdc_fractional_en_rbr 
[rbr]Fractional clock divide in SDM clock generation 
1'bO: Integer division 
1'b1i: Fractional division 
ropll_sdc_fractional_en_hbr 
[hbr]Fractional clock divide in SDM clock generation 
1'bO: Integer division 
1'b1i: Fractional division 
ropll_sdc_fractional_en_hbr2 
[hbr2] Fractional clock divide in SDM clock generation 
1'bO: Integer division 
1'b1: Fractional division 
ropll_sdc_fractional_en_hbr3 
[hbr3] Fractional clock divide in SDM clock generation 
1'bO: Integer division 
1'b1: Fractional division 


HDPTXPHY CMN REGOO6GO 
Address: ratte | ReceR Base + offset (0x0180) 


ropll_sdm_denominator_rbr 

Ox4e [rbr] Denominator of SDM (Max. 255) 
Constraint: i_pll_sdm_lIc > |signed 
i_pll_sdm_ki_pll_ssc_fm_deviationi_pll_ssc_fm_freq-14 


HDPTXPHY CMN_ REGOO63 
Address: Peer Base + offset (0x018C) 


roplIl_sdm_denominator_hbr3 
[hbr3] Denominator of SDM (Max. 255) 

pea ais Constraint: i_pll_sdm_lIc > |signed 
i_pll_sdm_ki_pll_ssc_fm_deviation - i_pll_ssc_fm_freq-1| 


HDPTXPHY CMN REGOO64 

Address: Operational Base + offset (0x0190) 

Bit |Attr| Reset Value|______Deseription _ 
RO _|Oxo000000 [reserved —Cisi—CSCSCidzr 
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| Bit |Attr[ResetValue| —————C(i;i—‘“C;C™*C~Ci scription 
roplIl_sdm_numerator_sign_rbr 
[rbr] Sign of SDM numerator 
1'bO: Positive 
1'b1: Negative 
roplIl_sdm_numerator_sign_hbr 
[hbr]Sign of SDM numerator 
1'bO: Positive 
1'b1: Negative 
ropll_sdm_numerator_sign_hbr2 
[hbr2] Sign of SDM numerator 
1'bO: Positive 
1'b1: Negative 
ropll_sdm_numerator_sign_hbr3 
[hbr3] Sign of SDM numerator 
1'bO: Positive 
1'b1: Negative 


HDPTXPHY _CMN_ REGOO65 
Address: Operational Base + offset (0x0194) 
Reset Value 
roplIl_sdm_numerator_rbr 
[rbr] Numerator of SDM with i_pll_sdm_k_sign (-255~255). 


HDPTXPHY CMN REGOO69 
Address: Operational Base + offset (0Ox01A4 


Reset Value 
ana_ropll_sdm_ph_num_sel 
PLL PI input clock phase number 
1'bO: 8-phase 
1'b1: 4-phase 
ana_ropll_sdm_pi_step 
PLL phase interpolstor step 
2'b00: 1-step (16-phase) 
2'b01: 2-step (8-phase) 
2'b1x: 0.5-step 
ropll_sdc_n_rbr 
[rbr] PLL SDC divide-ratio selection 
3'bO00: 
3'b001: 
3'b010: 
3'b011: 
3'b100: 
3'b101: 


HDPTXPHY_CMN_REGOO6C 
Address: Operational Base + offset (0x01B0) 


Reset Value| ——“‘*é‘“;C™SC‘t Scriptom —— sd 
reserved 


ropll_sdc_numerator_rbr 
[rbr] Numerator of SDC (Max 65) 


HDPTXPHY CMN REGOO70O 
Address: Operational Base + offset (0x01C0) 
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| Bit |Attr|ResetValue| Ci@eescription 
31:6 |RO_|0x0000000 


: ropll_sdc_denominator_rbr 
[rbr] Denominator of SDC (Max 65) 
HDPTXPHY CMN_ REGOO74 
Address: Operational Base + offset (0x01D0 


|Attr/ResetValue| ——Céiecription 
[RO_ |0x0000000 


ovrd_ropll_sdc_ndiv_rstn 
Ox Override enable for ropll_sdc_ndiv_rstn 


ropll_sdc_ndiv_rstn 

ROPLL SDC ndiv reset 
ovrd_ropll_ssc_en 

Override enable for ropll_ssc_en 

RW 


ropll_ssc_en 
Ox4 PLL SSC enable 

1'bO: Disable 

1'b1: Enable 


HDPTXPHY CMN REGOOS81 
Address: Operational Base + offset (0x0204) 


|Attr|Reset Value] Cieescription 
[RO_|0x000000 


| Bit 
31:8 | 
Eau ovrd_pll_cd_clk_en 

Override enable for pll_cd_clk_en 

pll_cd_clk_en 

CD enable 

1'bO: Disable 

1'b1: Enable 

ovrd_pll_cd_tx_ser_rstn 
Override enable for pll_cd_tx_ser_rstn 

pll_cd_tx_ser_rstn 


ana_pll_cd_hsclk_inv 

D) rw loxo CD output clock polarity inversion 
1'bO: No swap 
1'b1: P/N swap 
ana_pll_cd_hsclk_west_en 

CD driver nmos strength control N/A 
ana_pll_cd_hsclk_east_en 

jo rw oxo CD driver pmos strength control N/A 


HDPTXPHY CMN REGOO82 
Address: Operational Base + offset (0x0208 


| Bit |Attr|ResetValue| ss ———C—C‘iecription = 
31:8 |RO_|0x000000 


ovrd_pll_cd_vreg_en 
Override enable for pll_cd_vreg_en 
0x0 


| Bit | 


31:8 


pll_cd_vreg_en 
RW Controls Regulator Enable 
1'bO: Disable regulator (Bypass VDD PMOS switch turns ON) 


1'bi: Regulator Enable (B path disables 
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a ae 
ovrd_pll_cd_vreg Se eet bypass 
saw ie Override enable for pll_cd_vreg_lpf_bypass 
pll_cd_vreg_Ipf_bypass 
Controls Regulator input voltage reference noise reduction Low 
pass filter (BW <5MHz) 
1'bO: Regulator reference Low pass filter Mode 

pass filter (Fast chargi 


ana_pll_cd_vreg_gain_ctrl 
Control regulator feedback gain--> <3>: No connect, <2:0>: 


Gain--> 


:1 
: 1.03 
: 1.035 
: 1.043 
: 1.059 
: 1.094 
: 1.118 
3'b111: 1.155 
Output regulator voltage: Gain*VDD 


HDPTXPHY CMN REGOO83 
Address: Operational Base + offset (OxO020C 


[ResetValue| Ci escription 
0x0000000 


ana_pll_cd_vreg_ictrl 

Regulator Opamp tail current control 
2'b00: -25% 

2'b01: Default 

2'b10: +50% 

2'b11: +100% 
ana_pll_cd_vreg_out_sel 

Force Bypass RegulatorRegulator and VDD is connected to 
Regulator node using pass gate 
1'b0O: Regulator mode 

1'b1: Bypass 
ana_pll_cd_vreg_ref_sel 


Regulator Opamp Reference voltage selection 
1'bO: VDD (as reference) 
1'b1: VDDH Ladder as reference 


ana_pll_cd_vreg_ladder_sel 
Choose vref based on VDDH ladder tap points. For VDDH=1.8, 


: 0.749 
: 0.776 
: 0.804 
: 0.831 
: 0.859 
: 0.886 
: 0.914 
: 0.941 


HDPTXPHY CMN REGOOS84 

Address: Operational Base + offset (0x0210 

| Bit |Attr[ResetValue|  ——s<s ———i‘“‘;S~ Ci escription 
[31:7 [RO |0x0000000_ [reserved —“‘“(‘“(“(“‘(‘(‘(;S;S:;S™S™CCSC“(‘;$CC‘i*dCO 


WW 
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| Bit [Attr| Reset Value : 
ovrd_pll_Icro_clk_sel 
Override enable for pll_Icro_clk_sel 
pll_Icro_clk_sel 
Slects between LC vs RO PLL clock. 


ana_pll_bist_en 


Enables the BIST clock path in BIST mode. 
ana_pll_cd_bistclk_west_en 

Enables the BIST clock path twoards Lane2 and Lane 3 
ana_pll_cd_bistclk_east_en 

Enables the BIST clock path twoards LaneO and Lane 1 
ana_pll_bist_clk_sel 

Selects BIST clock among 1, IB, Q and QB phases. 


HDPTXPHY CMN REGOO85 
Address: Operational Base + offset (0x0214 


0x0000000 


ovrd_pll_sync_loss_det_en 
srw joxo ‘foveal enable for pll_sync_loss_det_en 
pll_sync_loss_det_en 


: Enables the sync loss detection pulse generator. 


ovrd_pll_sync_loss_det_clk_en 
Override enable for pll_sync_loss_det_clk_en 


0x0 pll_sync_loss_det_clk_en 
Enables the clock for the sync loss detection pulse generator. 


ana_pll_sync_loss_det_mode 

Slects the sync loss detection mode from the followin table: 
2'bO0: 2UI pulse from div10 clock 

2'b01: 4UI pulse from div10 clock 

2'b10: 2UI pulse from div40 clock 

2'b11: 4UI pulse from div40 clock 


HDPTXPHY CMN REGOOS86 
Address: Operational Base + offset (0x0218) 


| Bit |Attr/ResetValue| Ci eescription 
[31:8 |RO_|0x000000 


ana_pll_pcg_postdiv_sel 
Same as output divider settings of the PLL 
0x0 


ana_pll_pcg_clk_sel 
3'bO000: 8-bit color depth 

3:1 |RW 3'b001: 10-bit color depth 
3'b010: 12-bit color depth 
3'b100: 16-bit color depth 
ana_pll_pcg_clk_en 

lo rw foxo Enables the Pixel clock generator. 


HDPTXPHY CMN_ REGOO87 

Address: Operational Base + offset (0x021C) 

| Bit [Attr|ResetValue| ————C‘Ci Scriptom 
[31:4 [RO _|Oxo000000 [reserved 


ana_pll_frl_mode_en 

2 FRL Mode enable = 1 for HDMI 2.1 mode 
ana_pll_tx_hs_clk_en 

Enables the DP mode symbol clock for PMA_D 
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Po CC—C—“‘CC*éieSecription 
ana_pll_atb_sel 
ATB select lines for CD. 

HDPTXPHY_CMN_REGOO89 

Address: Operational Base + offset (0x0224) 


[ResetValue| Ci escription 
0x0000000 


ovrd_Icpll_fine_tune_start 
Override enable for Icpll_fine_tune_start 
Icpll_fine_tune_start 
LCPLL fine tune start override value 
ovrd_ropll_fine_tune_start 
Override enable for ropll_fine_tune_start 
ropll_fine_tune_start 
ROPLL fine tune start override value 
cmn_lIcpll_alone_mode 
cmn_timer_sel 
HDPTXPHY_CMN_REGOO95 
Address: Operational Base + offset (0x0254) 


| Bit |Attr[ResetValue| —C(eescription 
[31:6 [RO _|0xo000000 [reserved 
lane_mux_sel_dp 
5:2. |RW |0x0 TX Lane LC/RO Clock Select 
Bit 0: Lane O, ..., Bit3: Lane 3 
dp_tx_link_bw 
2'bOO: Picks PLL setting from RBR register set 
2'bO1: Picks PLL setting from HBR register set 
2'b10: Picks PLL setting from HBR2 register set 
2'b11: Picks PLL setting from HBR3 register set 


HDPTXPHY CMN_ REGOO97 

Address: Operational Base + offset (0x025C) 

| Bit [Attr|ResetValue| Ci‘ ection 
[31:8 [RO _|Oxo00000__—ifreserved sd 


aux_dtb_out_en 
RW |0x00 Used to select one of the DTB signals from lane CMN and SB 
module to drive sbp and sbn line at top 
0x0 


dig_clk_sel 

1'b1: Selects the LCPLL output reference clock for refence clock 
1 RW of PMA digital and o_dig_ref_clk 

1'bO: Selects the ROPLL output reference clock for refence clock 


of PMA digital and o_dig_ref_clk 
hs_clk_mask_en 
eo fwfoxo once 


HDPTXPHY_CMN_REGOO99 


Address: Operational Base + offset (0x0264 
| Bit [Attr[ResetValue| —“‘“‘;S*Céi scription — 
[31:8 [RO [0x000000 
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| Bit |Attr|ResetValue| Ci@eescription 


ssc_en 
: Synchronize SSC enable 
726-1 RWSOX0 Bit 0: LCPLL SSC Enable 
Bit 1: ROPLL SSC Enable 


vcoclk_mon_sel 
Tx monitor clock select 
3'b000: clk/4 
‘ 3'b001: clk/2 

Bey | BEE Oxt 3'b100: Lane O read pointer clk 
3'b101: Lane 1 read pointer clk 
3'b110: Lane 2 read pointer clk 
3'b111: Lane 3 read pointer clk 


cmn_ropll_alone_mode 
2 RW |0x0 1'bO: Cascaded PLL operation 
1'b1: ROPLL alone operation 
. ovrd_pcs_rate 
Override enable for pcs_rate 
HDPTXPHY_CMN_REGOO9A 
Address: Operational Base + offset (0x0268) 


[ResetValue| Cieescription 
0x000000 


a 
Not used. 

Bypass sync loss detection 

Programmable delay for sync 

mon_afc_code_sel 

Monitor AFC code 

hs_speed_sel 

Tx high speed clock speed select 


1'bO: Scan Tx clock / 2 
1'b1i: Scan Tx clock 


HDPTXPHY CMN_ REGOO9SB 
Address: Operational Base + offset (0x026C) 


| Bit 
Is_speed_sel 

4 Link symbol clock select 
1'bO: Link symbol clock /2 
1'b1: Link symbol clock 


o_ Jaw Joo [vers suniiary reception data when set to 


HDPTXPHY _CMN REGOOQ9E 
Address: Operational Base + offset (0x0278) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:8 |RO_|0x000000 


cmn_dtb_digout_sel 
Select one of the digout in CMN module 


ovrd_pcs_bgr_en 

a Override enable for pcs_bgr_en RW 
pcs_bgr_en 

jo frw foxo Enable Bandgap reference. 


HDPTXPHY CMN REGOOOF 
Address: Operational Base + offset (0x027C 


| Bit |Attr|ResetValue|  —=—s_—s/s—/————CC—C‘i scription = 
ca ee 0x000000 


ovrd_pcs_bias_en 
Override enable for pcs_bias_en 

pcs_bias_en 
ovrd_pcs_cmn_rstn 

5 [Rw joxo | Override enable for pcs_cmn_rstn 
Reset for common logics 
ovrd_pcs_init_rstn 

Override enable for pcs_init_rstn 
pcs_init_rstn 
ovrd_pcs_lane_rstn 

Override enable for pcs_lane_rstn 

eo frwioo heres 
Lane reset 


HDPTXPHY CMN REGOOAO 
Address: Operational Base + offset (0x0280 


| Bit |Attr|ResetValue| sss Ci ecription = 
31:7 |RO_|0x0000000 


ovrd_pcs_pll_en 
6 [Rw joxo | Override enable for pcs_pll_en 
pcs_pll_en 


pcs_ref_freq_sel 
Reference clock selection 
: 2'bOO: Ref clk from XO 
oes RN EO 2'bO1: Ref clk from IO 
2'b10: Ref clk from Pixel clk in 
2'b11: Ref clk from Sys pill 


ovrd_pcs_dp_pll_lock_done 

1 rw oxo fovrdpes enable for pcs_dp_pll_lock_done 
pcs_dp_pll_lock_done 

jo fRw joxo PLL lock completion indicator 


HDPTXPHY SB REGOi102 
Address: Operational Base + offset (0x0408 


| Bit |Attr|ResetValue| —-—s/s——C—C‘i scription 
31:8 |RO_|0x000000 


, ana_sb_mon_tx_ref_clk_sel 
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| Bit [Attr/ResetValue| —Céeescription 
ovrd_sb_rxterm_en 
sb_rxterm_en 
RW {0x0 Enable rx termination or source termination; this should go high 
after bias enable and calibration sequence in functional protocols. 
ana_sb_rxterm_offsp 


For i_sb_rescal_tune<2:0> = 3, the table for both Offset P and N 
looks like 

4'b0000: 50 Ohms 

4'b0001: 48.4 Ohms 

4'b0011: 46.9 Ohms 

4'b0111: 45.5 Ohms 

4'b1111: 44.2 Ohms 


HDPTXPHY SB REGO103 
Address: Operational Base + offset (0x040C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:7 |RO_|0x0000000 


ana_sb_rxterm_offsn 
For i_sb_rescal_tune<2:0> = 3, the table for both Offset P and N 
looks like 
4'b0000: 50 Ohms 
BE De 4'b0001: 48.4 Ohms 
4'b0011: 46.9 Ohms 
4'b0111: 45.5 Ohms 
4'b1111: 44.2 Ohms 


ana_sb_rx_term_gnd_en 

> Rw loxo External reference clock I/O termination to ground 
1'bO: Disable termination to GND 
1'b1: Enable termination to GND 
ovrd_sb_rx_rescal_done 

Override enable for sb_rx_rescal_done 
sb_rx_rescal_done 

HDPTXPHY SB REGO104 

Address: Operational Base + offset (0x0410) 


| Bit |Attr| Reset Value 
Sie RO 0x000000 


0x0 ovrd_sb_rx_rescal_en 
Override enable for sb_rx_rescal_en 
0x0 sb_rx_rescal_en 
Not used for HDPTX 
ovrd_sb_en 
Override enable for sb_en 


com ate the common bias block for side band. This needs to be 
enabled only after BG_OK. 

Pleas ee oeaeean 

a |rw|oo farctnaple 
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| Bit |Attr|ResetValue| Ci@eescription 


sb_aux_en 

AUX Enable 
Rox 1'bO: Disable 

1'bi: Enable 


HDPTXPHY SB REGO105 
Address: Operational Base + offset (0x0414 


Bit {Attr{ Reset Value/_______Description 
Rar 0x0000000 


6 rw Oxo oxo (fr sb_earc_cmdc_en 
Override enable for sb_earc_cmdc_en 


sb_earc_cmdc_en 
Rw |oxo External reference clock I/O AC-coupling capacitor bypass enable 

1'bO: Use AC coupling cap 
1'b1: B 
ovrd_sb_earc_cmtx_en 

= —_—— 
sb_earc_cmtx_en 
transmission. 


ana_sb_tx_hlvl_prog 
This controls the voltage buffer in/out high value. 
3'b000: 480mV 
3'b001: 490mV 
3'b010: 515mV 
Be RE IORE 3'b011: 535mV 
3'b100: 560mV 
3'b101: 580mV 
3'b110: 600mV 
3'b111: 623mV 


HDPTXPHY SB REGO106 

Address: Operational Base + offset (0x0418) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:7 [RO _|Oxo000000 [reserved 


ana_sb_tx_llvl_prog 
This controls the voltage buffer in/out low value. 
3'b000: 320mV 
3'b001: 310mV 
3'b010: 285mV 
Br UO 3'b011: 260mV 
3'b100: 240mV 
3'b101: 220mV 
3'b110: 200mV 
3'b111: 180mV 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3183 


RK3588 TRM-Part2 


| Bit [Attr|ResetValue| = ———“‘“‘;C~éiS scription = 
ana_sb_tx_bias_ctrl 
<1:0> controls the slew Rate and <3:2> controls output stage 
current of buffer. 
Slew rate current 
2'bOO: (75uA) 
2'b0O1: (100uUA) 


2'b10: (150uA) 
2'b11: (200uUA) 
Output stage current 
2'b00: 8.0mA 
2'b01: 4.0mMA 

2'b10: 4.0mA 

2'bi1: 2.0mMA 


HDPTXPHY_SB_REGO109 
Address: Operational Base + offset (0x0424) 


| Bit [Attr|ResetValue| ————Ci‘ie@Scritiom 
[31:8 [RO _|0xo00000__—ifreserved 
Rw | ana_sb_rx_vcm_n_ctrl 
SB RX VCM control 
a 

Not used for HDPTX 
ovrd_sb_earc_dmrx_afc_done 
Override enable for sb_earc_dmrx_afc_done 
sb_earc_dmrx_afc_done 
After AFC calibration of PWM sampling oscillator this signal goes 
high. Using this AFC related signals are shut down. 
ana_sb_dmrx_afc_div_ratio 
This controls the post division after oscillator. 0, 6 and 7 are not 
valid codes. 
3'bO01: divide by 16 
3'b010: divide by 8 
3'b011: divide by 4 
3'b100: divide by 2 
3'b101: divide by 1 (default) 


HDPTXPHY SB REGO10D 
Address: Operational Base + offset (0x0434) 


ana_sb_dmrx_Ipbk_en 

This enables the loopback path for PWM detector; it bypasses the 
sampler. 

ana_sb_dmrx_lpbk_data 


The loopback data from register; the duty cycle of the data has to 
be more than 53% or less than 47%. 

SB DMRX reference programming 

ana_sb_dmrx_hyst_prog 

SB DMRX hysteresis programming 


HDPTXPHY SB REGO10F 
Address: Operational Base + offset (0x043C) 


|Attr|ResetValue| —Cieescription 
31:8 |RO_|0x000000 
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| Bit [Attr/Reset Value| —=——————Cs—S——C Description — i sd 
g ee deere oh sb_vreg_en 

fee ee nuceeMmneed 
Ee RW |oro ake 


sb_vreg_lpf_bypass 
Bypasses the LPF during LDO bring up 


ana_sb_vreg_gain_ctrl 

Controls the feedback gain of the LDO. 
4'b0000: 1.00 

4'b0001: 1.03 

4'b0010: 1.04 

4'b0011: 1.05 

4'b0100: 1.06 

4'b0101: 1.09 

4'b0110: 1.12 

4'b0111: 1.15 


HDPTXPHY SB REGO110 
Address: Operational Base + offset (0x0440 


| Bit |Attr| Reset Value 
[31:7 [RO_|0x0000000 

ana_sb_vreg_ictrl 

Controls the error amplifier tail current 

0: 250uA 

1: 500uA 

2: 750uA 

3: 1.00mMA 

ana_sb_vreg_ladder_sel 

Controls the regulated output voltage. 

3'b000: 700mV 

3'b001: 725mV 

3'b010: 750mV 

3'b011: 775mV 

3'b100: 800mV 

3'b101: 825mV 

3'b110: 850mV 

3'b111: 875mV 

ana_sb_vreg_out_sel 

It bypasses the LDO with VDD. 


ana_sb_vreg_ref_sel 
jo faw joo Used as power saving mode. 
HDPTXPHY SB REGO113 
Address: Operational Base + offset (0x044C 


|Attr/ResetValue| ss Céiescription 
[RO__|0x0000000 


31:6 
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| Bit |Attr|ResetValue| Ci@eescription 


sb_rx_rcal_opt_code 
This is use to select finale rcal code after rcal enable goes low 
and rcal done goes high 
2'b00: o_rcal_code = tune_code 

5:4 |RW |0x0 2'b0O1: o_rcal_code = i_sfr_rcal_code 
2'b10: o_rcal_code = tune_code + 
i_sfr_rcal_code(i_sfr_sb_rx_rterm_ctrl) 
2'b11: o_rcal_code = tune_code - 
i_sfr_rcal_code(i_sfr_sb_rx_rterm_ctrl) 


sb_rx_rterm_ctrl 
3:0 |RW |Ox0O This is the code to be added in the tune code to generate finale 
rcal code depends on the value of i_sfr_sb_rx_rcal_opt_code 


HDPTXPHY SB REGO114 

Address: Operational Base + offset (0x0450) 

| Bit [Attr|ResetValue| Ci ecription = 
[31:6 [RO _|Oxo000000 [reserved sd 


sb_tg_sb_en_delay_time 
This sfr is the select line to set count wrt refclock cycle 
to set sb enable after rcal done goes high 
: delay_time = 9'd0O; // 0 
: delay_time = 9'd13; // 0.5us for 25MHz refclk 
; : delay_time = 9'd25; // 1us for 25MHz refclk 
> JN 088 : delay_time = 9'd50; // 2us for 25MHz refclk 
: delay_time = 9'd75; // 3us for 25MHz refclk 
: delay_time = 9'd125; // 5us for 25MHz refclk 
: delay_time = 9'd250; // 10us for 25MHz refclk 
: delay_time = 9'd500; // 20us for 25MHz refclk 
: delay_time = 9'd25; // 1us for 25MHz refclk 
:0 


sb_tg_rxterm_en_delay_time 
This sfr is the select line to set count wrt refclock cycle to 
set sb rxterm enable signal after sb en goes high 
: delay_time = 9'd0O; // 0 
: delay_time = 9'd13; // 0.5us for 25MHz refclk 
> rw loxo : delay_time = 9'd25; // 1us for 25MHz refclk 
: delay_time = 9'd50; // 2us for 25MHz refclk 
: delay_time = 9'd75; // 3us for 25MHz refclk 
: delay_time = 9'd125; // 5us for 25MHz refclk 
: delay_time = 9'd250; // 10us for 25MHz refclk 
: delay_time = 9'd500; // 20us for 25MHz refclk 
: delay_time = 9'd25; // lus for 25MHz refclk 


HDPTXPHY_ SB _REGO115 


Address: Operational Base + offset (0x0454 
[Attr/ResetValue|——“‘SC@ Scription — sd 
31:6 |RO_[0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


delay_time 
delay_time 
delay_time 
delay_time 
delay_time 
delay_time 
delay_time 
delay_time 


= 9'dO; //0 

= 9'd13; // 0.5us for 25MHz refclk 
= 9'd25; // 1us for 25MHz refclk 
9'd50; // 2us for 25MHz refclk 
9'd75; // 3us for 25MHz refclk 

= 9'd125; // 5us for 25MHz refclk 
= 9'd250; // 10us for 25MHz refclk 
= 9'd500; // 20us for 25MHz refclk 


sb_ready_delay_time 
This sfr is the select line to set count count wrt refclock cycle to 
set sb ready signal after all calibration completed 
3'b000: 
3'b001: 
3'b010: 
5:3. |RW |0x0 3'b011: 
3'b100: 
3'b101: 
3'b110: 
3'b111: 
default: delay_time = 9'd25; // lus for 25MHz refclk 


delay_time 
delay_time 
delay_time 
delay_time 
delay_time 
delay_time 
delay_time 
delay_time 


= 9'd0; //0 

= 9'd13; // 0.5us for 25MHz refclk 
= 9'd25; // 1us for 25MHz refclk 

= 9'd50; // 2us for 25MHz refclk 

= 9'd75; // 3us for 25MHz refclk 

= 9'd125; // 5us for 25MHz refclk 
= 9'd250; // 10us for 25MHz refclk 


= 9'd500; // 20us for 25MHz refclk 


sb_tg_osc_en_delay_time 
This sfr is the select line to set count count wrt refclock cycle to 
set oscillator enable after vreg sequence completed 
3'b000: 
3'b001: 
3'b010: 
2:0 |RW {0x0 3'b011: 
3'b100: 
3'b101: 
3'b110: 
3'b111: 
default: delay_time = 9'd25; // lus for 25MHz refclk 


HDPTXPHY_SB_REGO116 


Address: Operational Base + offset (0x0458) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:7 |RO_|0x0000000 


sb_tg_osc_en_to_afc_rstn_delay_time 
This sfr is the select line to set count wrt refclock cycle to release 
reset to afc calibration module after oscillator osc enable signal 
set. 
3'bO00: delay_time = 9'dO; // 0 
3'b001: delay_time = 9'd13; // 0.5us for 25MHz refclk 

6:4 |RW {0x0 3'b010: delay_time = 9'd25; // 1us for 25MHz refclk 
3'b011: delay_time = 9'd50; // 2us for 25MHz refclk 
3'b100: delay_time = 9'd75; // 3us for 25MHz refclk 
3'b101: delay_time = 9'd125; // 5us for 25MHz refclk 
3'b110: delay_time = 9'd250; // 10us for 25MHz refclk 
3'b111: delay_time = 9'd500; // 20us for 25MHz refclk 
default: delay_time = 9'd25; // lus for 25MHz refclk 


sb_pwm_start_code 
This is the sfr select line to set initial pwm code to start pwm 
calibration 
; 2'b00: pwm_start_code = 5'b0_1111; //-15 

oe EN Ox 2'b01: pwm_start_code = 5'b0_1010; //-10 
2'b10: pwm_start_code = 5'b0_0101; //-5 
2'b11: pwm_start_code = 5'b0O_0000; // 0 
default: pwm_start_code = 5'bO_ 1111; //-15 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3187 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| ss Ci@eescription 


sb_oc_settle_time 
This is the count which is use to select refclock cycle count to 
settle comparator output for latest calibration code 
2'b00: settle_time = 5'd6; 
Sea el oe 2'b01: settle time = 5'd12; 
2'b10: settle_time = 5'd18; 
2'b11: settle_time = 5'd24; 
default: settle_time = 5'd6; 


HDPTXPHY SB REGO117 
Address: Operational Base + offset (0x045C) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:8 |RO_|0x000000 


sb_oc_num_of_sample 
This is use to select number of times oc comparator output to be 
sampled for applied cal code to make sure cal code 
matches reuired specifiction 
RW |0x0 2'b00: sample_cnt = 4'd2; 
2'b01: sample_cnt = 4'd6; 
2'b10: sample_cnt = 4'd10; 
2'b1i1: sample_cnt = 4'd14; 
default: sample_cnt = 4'd2; 


sb_oc_en 
<i - This sfr enable offset calibration 
ae oc_bypass_pwm 


a tg_pll_cd_vreg_fast_pulse_time 

This sfr is the select line to set number of clock cycle for which 

vreg bypass signal go high 

4'b0000: sb cd_vreg_fast_pulse_time = 14'd25;//1ius 

4'boo0o1: sb cd_vreg_fast_pulse_time = 14'd50;//2us 

4'b0010: sb cd_vreg_fast_pulse_time = 14'd75;//3us 

4'b0011: sb cd_vreg_fast_pulse_time = 14'd100;//4us 

4'b0100: sb cd_vreg_fast_pulse_time = 14'd125;//5us 

4'b0101: sb cd_vreg_fast_pulse_time = 14'd250;//10us 

4'b0110: sb cd_vreg_fast_pulse_time = 14'd500;//20us 

4'b0111: sb cd_vreg_fast_pulse_time = 14'd750;//30us 

4'b1000: sb cd_vreg_fast_pulse_time = 14'd1000;//40us 
3:0 IRw loxo 4'b1001: sb cd_vreg_fast_pulse_time = 14'd1250;//50us 
, 4'b1010: tg_sb_pll_cd_vreg_fast_pulse_time 

14'd2500;//100us 

4'b1011: tg_sb_pll_cd_vreg_fast_pulse_time = 

14'd3750;//150us 

4'b1100: tg_sb_pll_cd_vreg_fast_pulse_time = 

14'd5000;//200us 

4'b1101: tg_sb_pll_cd_vreg_fast_pulse_time 

14'd7500;//300us 

4'b1110: tg_sb_pll_cd_vreg_fast_pulse_time 

14'd10000;//400us 

4'b1111: tg_sb_pll_cd_vreg_fast_pulse_time 

14'd12500;//500us 

default: tg_sb_pll_cd_vreg_fast_pulse_time = 14'd250; 


HDPTXPHY SB REGO118 
Address: Operational Base + offset (0x0460) 
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| Bit |Attr|Reset Value| Ci@eescription 
31:8 |RO_|0x000000 


sb_tg_earc_dmrx_recvrd_clk_cnt 
This is the target count the rec clk should give for specifide 
; refclock cycle 
PO RN OOS This count should be 10, 20 or 40 
(i_sfr_sb_tg_cnt_run_no * reference clock cycle period) <= 
i_sfr_sb_tg_earc_dmrx_recvrd_clk_cnt* recover clock i 


HDPTXPHY SB REGO119 

Address: Operational Base + offset (0x0464) 

| Bit [Attr|ResetValue|  ————Ci‘@Scritiom 
[31:2 [RO |0x00000000 |reserved 


sb_tg_cnt_run_no__9_8 
This is the refclock count cycle during which rec clock counter 
run. 

1:0 IRW loxo This count should be such that time duration with refclock good 

: enough to get requird rec clock count (i_sfr_sb_tg_cnt_run_no * 

reference clock cycle period) 
<= (i_sfr_sb_tg_earc_dmrx_recvrd_clk_cnt* recover clock 
period) 


HDPTXPHY SB REGO11A 

Address: Operational Base + offset (0x0468) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 [RO _|0xo00000__—ifreserved 


sb_tg_cnt_run_no__7_0 

This is the refclock count cycle during which rec clock counter run 

This count should be such that time duration with refclock good 
7:0 |RW {0x00 enough to get requird rec clock count (i_sfr_sb_tg_cnt_run_no * 

reference clock cycle period) 

<= (i_sfr_sb_tg_earc_dmrx_recvrd_clk_cnt* recover clock 

period) 


HDPTXPHY SB REGO11B 

Address: Operational Base + offset (Ox046C 

bit {Attr| Reset Value/_______Description __| 
a aw oo ere see 


oxo 8 earc_sig_det Po eee 
4 awe Oxo This Pee wie sd use to bypass signal detect logic 


sb_afc_tol 
RW {0x0 OSC stable tolerance. This is the tolarance for vco count that can 
be taken to make sure vco generating stable frequency 


HDPTXPHY SB REGO11C 
Address: Operational Base + offset (0x0470) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:4 [RO _|Oxo000000 [reserved 


sb_afc_stb_num 

ba fee OSC stable number for initial time. it uses to configure number of 
time vco generate stable count to go for stable frequency 
comparison state 


HDPTXPHY SB REGO11D 
Address: Operational Base + offset (0x0474) 
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| Bit |Attr|ResetValue| Ci@escription 
31:8 |RO_|0x000000 


sb_tg_osc_cnt_min 
This is the minimum target count from vco to be received for one 
ref clock cycle to to get 2.5GHz pll clock. 
Refclock: count required 
24MHz: 
7:0 |RW |0x00 >5MHz: 
26MHz: 
27MHz: 
45MHz: 
54MHz: 


HDPTXPHY SB REGO11E 

Address: Operational Base + offset (0x0478) 

| Bit [Attr|ResetValue|  —————C‘iScription = 
[31:8 [RO _|Oxo00000__—ifreserved 


sb_tg_osc_cnt_max 
This is the maximum target count from vco to be received for one 
ref clock cycle to to get 2.5GHz pill clock. 
Refclock: count required 
24MHz: 
7:0 |RW |0x00 >5MHz: 
26MHz: 
27MHz: 
45MHz: 
54MHz: 


HDPTXPHY SB REGO11F 

Address: Operational Base + offset (0x047C) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:7 [RO_|Oxo000000 [reserved Sd 


sb_pwm_afc_ctrl 
This is the sfr which use for selecting pwm afc calibration code 
depending on its MSB 

RW |0x0 MSB = 1 then MSB from -1 to O bits value taken as calibration 
code for pwm afc 
MSB = 0 then afc code is internally generated from afc module 
logic if AFC EN =1 


5:2 |RO [0x0 [reserved 


sb_rcal_rstn 
Sideband resister calibration enable signal 
1 Re 0x0 1'bO: Resister calibration disable 
1'b1: Resister calibration enable 
sb_arc_en_in 
Sideband arc enable signal 
aiid x 1'bO: ARC disable 
1'b1: ARC enable 


HDPTXPHY SB REGOi20 
Address: Operational Base + offset (0x0480 


| Bit _|Attr| Reset Value 


[31:8 |RO |0x000000 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


sb_aux_en_in 
Sideband aux enable signal 

eR 1'bO: AUX disable 
1'bi: AUX enable 
sb_rx_term_sel 
Sideband rx term sel 

RE (0X0 1'b1: Code taken from lane rcal 

1'bO: Code taken from rcal module in sideband 


. sb_rcal_term_sel 


sb_rcal_lane_sel 
Select rcal code to sideband from lane 0,1,2,3. 
3-2 Irw loxo 2'b00: LaneO code to sideband from lane 
; 2'b01: Lanel code to sideband from lane 
2'b10: Lane2 code to sideband from lane 
2'b11: Lane3 code to sideband from lane 


sb_eARC_en 
sb_eARC_afc_en 
RW |0x0 1'bO: AFC disable 
1'b1: AFC enable 


HDPTXPHY SB REGO123 
Address: Operational Base + offset (0x048C) 


[ResetValue| Ci escription 
0x000000 


po ee Recess 
Override enable for sb_earc_rx_mode 

PHY input to eARC in cmrx mode 

Override enable for sb_ready 

sb_ready 

Showing sideband ready signal to analog 


ovrd_sb_sig_det_done 

Override enable for sb_sig_det_done 
sb_sig_det_done 

Show signal detect done in dmac rx mode 


ovrd_sb_earc_dmac_en 
Override enable for sb_earc_dmac_en 


Rw loxo sb_earc_dmac_en 
Input enabling from digital module for signal detect module 


HDPTXPHY INTOP REGO200 

Address: Operational Base + offset (0x0800) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:7 [RO_|Oxo000000 [reserved sd 


dck_master_lane 
Select master read pointer clock source 
. 2'b00: Lane O 
Grae SRE 0x0 2'b01: Lane 1 
2'b10: Lane 2 
2'b11: Lane 3 
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| Bit |Attr|ResetValue| Ci eescription 


master_lane_sel 
TX control interface of one source lane is driven to all lanes in 
align mode. Sources - 
4:3. |RW {0x0 2'bOO: Lane O 
2'b01: Lane 1 
2'b10: Lane 2 
2'bi1: Lane 3 


protocol_sel 

Mux select on input data to data path CTS pattern generator 
gives 20 bit which the data path converts to 40 bits. In all other 
cases, input data connects to data path 
hdmi_tmds_frl_sel 
Mux selects on input data to data path 

1 RW {0x0 In HDMI TMDS mode, one of the lanes needs to generate clock 
which is achieved using SFR clock user pattern. In all other cases, 
input data connects to data path 


cts_mode 
lo rw oxo ‘fats mode 20-bit CTS data when set to 1 


HDPTXPHY_INTOP_REGO201 

Address: Operational Base + offset (0x0804) 

| Bit [Attr|ResetValue| Ci‘ ecritiom 
31:8 [RO [0x000000__—i|reserved Cd 


: clk_user_pat__39_ 32 
on Rw |oxoo 40-bit clock signal generated for HDMI TMDS mode 


HDPTXPHY_INTOP REGO203 

Address: Operational Base + offset (Ox080C) 

| Bit [Attr|ResetValue|  —— ————Cé‘Ci@Scriptiom = 
[31:8 [RO _|0xo00000__—ifreserved 


‘ clk_user_pat__23_16 
ee Rw [oxo 40-bit clock signal generated for HDMI TMDS mode 


HDPTXPHY_INTOP REGO204 

Address: Operational Base + offset (0x0810) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:8 [RO |0x000000__—ifreserved 


: clk_user_pat__15_8 
ae Rw foxoo 40-bit clock signal generated for HDMI TMDS mode 


HDPTXPHY_INTOP_REGO205 

Address: Operational Base + offset (0x0814 

| Bit |Attr/ResetValue|  ——<s—“(;‘“;C™™ Ci scription 
[31:8 [RO |Ox000000__—ifreserved  — —(is—~—“‘“‘“‘“(“(#SC“(‘“#$R’YNNSN’N’ CLT 


7:0. |rw |oxoo clk_user_pat__7_0 


40-bit clock signal generated for HDMI TMDS mode 


HDPTXPHY_INTOP_REGO206 

Address: Operational Base + offset (0x0818) 

| Bit [Attr|ResetValue| Ci‘ e@critiom 
31:8 [RO [0x000000__—i|reserved Sd 


ctrl_align_mode 
7 RW |0x0 TX control interface mux based on master lane selection is valid 
only if ctrl_align_mode is set to 1 
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| Bit [Attr|ResetValue| ss ——“‘;CCéiS scription — 
deskew_ptr_master_lane_sel 
Deskew pointer control based on master lane 
lane_swap_sel 
Selects one of four lane swap combinations 
(xx: 0/p lane - i/p lane) 
2'b00:0-0,1-1,2- 
2'b01:0-1,1-0,2 
2'b10:0-0,1-1,2- 
2'b1i1:0-3,1-2,2 
data_bus_width 
Used for data bus width conversion 
1'bO: Converts the 20-bit data in 20b clock domain to 40-bit data 
in tbc domain 
1'b1: Conversion happends based on CTS mode value 
bus_width_sel 
1'b1: Sets 36/40 bits data bus operation 
1'bO: Sets 18/20 bits data bus operation 


HDPTXPHY_INTOP_REG0O207 
Address: Operational Base + offset (0x081C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:4 |RO_|0x0000000 


Lane enabling for sync pulse and sync loss signals 


HDPTXPHY LANE REGO303 
Address: Operational Base + offset (OxOCOC) 


| Bit |Attr/Reset Value] C(eescription 
[31:7 |RO_|0x0000000 


InO_ana_tx_drv_eien_fb_en 

rw loxo tx common mode feedback when eien is enable 
1'bO: Disable 
1'b1: Enable (feedback is enable) 


ovrd_InO_tx_drv_lvl_ctrl 
Override enable for InO_tx_drv_lIvl_ctrl 


InO_tx_drv_lvl_ctrl 

TX driver main-tap level (TX_AMP<10:0>) 
4:0 Irw loxoo 5'b01010: max main-tap-level (max swing) 

5'b00000: min main-tap-level (min swing) 

Others: N/A 


HDPTXPHY LANE REGO307 
Address: Operational Base + offset (OxOC1C 


| Bit |Attr|Reset Value] CiDeescription 
31:7 |RO_|0x0000000 


InO_ana_tx_drv_accdrv_pol_sel 

Rw lox0 TX edge-enhancement AC coupled driver sign selection 
1'bO: Polarity change, data P/N is switched (deenhancement) 
1'b1: Polarity non-change(enhancement) 


InO_ana_tx_drv_accdrv_ctrl 

TX edge-enhancement AC coupled driver strength control 
5:3 RW |0x0 3'b000: No enhancement 

3'b111: Max enhancement 
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| Bit |Attr|ResetValue| —Ci@eescription 


InO_ana_tx_drv_hsclk_mon_en 

D) Rw lox0 Engle of high-speed clock monitor through Tx driver 
1'bO: Disable 
1'b1: Enable 
InO_ana_tx_d 
InO_ana_tx_drv_pll_ref_mon_en 

1 RW /|0x0 Enable of PLL reference clock monitor through Tx driver 
1'bO: Disable 
1'b1: Enable 
InO_ana_tx_drv_pll_ref_mon_sel 

Rw lox0 Select PLL reference clock monitor through Tx driver 

1'bO: LCPLL 
1'b1: ROPLL (MPHY do not need this pin, always LCPLL) 


HDPTXPHY_LANE REGO3OA 

Address: Operational Base + offset (Ox0C28) 

| Bit [Attr|ResetValue| —— —C‘Cie@Scritiom 
[31:5 |RO [0x0000000_|reserved Cd 


InO_ana_tx_jeq_en 
TX jitter EQ enable 

4 RW |0x0 1'bO: Disable 
1'b1: Enable 


InO_tx_jeq_even_ctrl_rbr 
[rbr] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
: 4'b0110: 5 legs on 

ort RW TORO 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


HDPTXPHY_ LANE REGO30B 


Address: Operational Base + offset (OxOC2C 
[Attr[ResetValue|——“‘CSSC#C@ Scription— sd 
[31:8 [RO [0x000000 
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| Bit |Attr|ResetValue| SC Ci@eescription 


InO_tx_jeq_even_ctrl_hbr 
[hbr]TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
i 4'b0110: 5 legs on 

Tek “1B ORO 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


InO_tx_jeq_even_ctrl_hbr2 
[hbr2] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
: 4'b0110: 5 legs on 

SP RW Oe 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 


HDPTXPHY_LANE REGO3OC 
Address: Operational Base + offset (Ox0C30) 


| Bit |Attr|/ResetValue| Ci eescription 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| —Ci@eecription 


InO_tx_jeq_even_ctrl_hbr3 
[hbr3] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
i 4'b0110: 5 legs on 

Tek “1B ORO 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


InO_tx_jeq_odd_ctrl_rbr 
3:0 |RW {0x0 [rbr] TX jitter EQ driver (odd) strength control same as even 
control 


HDPTXPHY LANE REGO3SOD 

Address: Operational Base + offset (0x0C34 

| Bit [Attr/ResetValue| SSC‘ ecription 

[31:8 [RO _|0x000000__—ifreserved Sd 
InO_tx_jeq_odd_ctrl_hbr 

7:4 |RW [0x0 [hbr]TX jitter EQ driver (odd) strength control same as even 
control 


InO_tx_jeq_odd_ctrl_hbr2 
3:0 |RW |0x0 [hbr2] TX jitter EQ driver (odd) strength control same as even 
control 


HDPTXPHY_LANE REGOSOE 
Address: Operational Base + offset (Ox0C38) 


| Bit |Attr|/ResetValue| Ci eescription 
[31:7 |RO_|0x0000000 


InO_tx_jeq_odd_ctrl_hbr3 

6:3. |RW |0x0 [hbr3] TX jitter EQ driver (odd) strength control same as even 
control 
ovrd_InO_tx_rcal_en 

Override enable for InO_tx_rcal_en 


InO_tx_rcal_en 

TX RCAL enable 
Be BW 0X0 1'bO: Disable 

1'bi: Enable 

InO_ana_tx_rterm_42p5_en 

TX 42.5 ohms termination enable 

RW" 0x0 1'bO: Disable (50 ohm) 
1'b1i: Enable (42.5 ohm 


HDPTXPHY_LANE REGOSOF 
Address: Operational Base + offset (OxO0C3C) 

[Attr|ResetValue| Ci cription = 
31:8 [RO |oxoo0000_—i[reserved 
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| Bit |Attr|ResetValue| Ci escription 


ovrd_InO_tx_rxd_comp_en 
7 Jaw joxo fovea enable for InO_tx_rxd_comp_en 


InO_tx_rxd_comp_en 

TX receiver detector comparator enable 
Ree eee 1'bO: Disable 

1'b1: Enable 


ovrd_InO_tx_rxd_en 
Override enable for InO_tx_rxd_en 


InO_tx_rxd_en 
TX receiver detector enable. Drives a transition on the serial data 
and measures the charge time of the line in order to determine 
4 RW {0x0 ; : 
whether a receiver is connected. 
1'b0O: normal operation 
1'b1: initiate a receiver detect sequence 
InO_ana_tx_rxd_comp_i_ctrl 
3 Rw lox0 TX receiver detector comparator bias control 
1'bO: 1x 
1'b1: 3x 


InO_ana_tx_bist_en 
Enables BIST for serial nodes. 
; InO_ana_tx_bist_clkdel_prog 
Phase shifting delay in BIST clock path. 


HDPTXPHY LANE REGO310 
Address: Operational Base + offset (Ox0C40 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


InO_ana_tx_bist_mode 

This defines the BIST paths and modes as follows: 

<0> enables the serializer data output. 

<1> flips the serializer data output 

<3:2> defines the line sampling input 
7:2  |RW |0x00 2'bOO: txp-txn 

2'bO1: txn-vdd/2 

2'b10: txp-vdd/2 

2'b11: off 

<4> inverts the byte clock 

<5> enables the SA bist clock in LANE CD 


InO_ana_tx_sync_loss_det_mode 
Selects the sync loss detection mode from the following table: 
1:0 |IRw lox2 2'b0O0: 2UI pulse from div10 clock 


2'b01: 4UI pulse from div10 clock 
2'b10: 2UI pulse from div40 clock 
2'b11: 4UI pulse from div40 clock 


HDPTXPHY LANE REGO311 

Address: Operational Base + offset (0x0C44) 
[Attr|ResetValue|  ————C‘i scription = 
RO _|0x000000__—ifreserved 


| Bit _| 
ovrd_InO_tx_sync_pulse_det_clk_en 
7 rw joxo evra Ine enable for InO_tx_sync_pulse_det_clk_en 


InO_tx_sync_pulse_det_clk_en 
Enables the clock path for sync loss detector. 


Override enable for InO_tx_sync_pulse_det_en 
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[Attr|ResetValue| CéiDescription 


Enables the sync loss detector 
InO_tx_ser_40bit_en_rbr 

[rbr] TX serializer data width selection 
1'bO: 20/16-bit 

1'b1: 40/32-bit 
InO_tx_ser_40bit_en_hbr 

[hbr]TX serializer data width selection 
1'bO: 20/16-bit 

1'b1: 40/32-bit 
InO_tx_ser_40bit_en_hbr2 

[hbr2] TX serializer data width selection 
1'bO: 20/16-bit 

1'b1: 40/32-bit 
InO_tx_ser_40bit_en_hbr3 

[hbr3] TX serializer data width selection 
1'bO: 20/16-bit 

1'b1: 40/32-bit 


HDPTXPHY LANE REGO312 
Address: Operational Base + offset (Ox0C48 


TX serializer data-path resetn 

1'bO: Reset 

1'b1i: Released 

InO_tx_ser_rate_sel_rbr 

[rbr] TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

InO_tx_ser_rate_sel_hbr 

[hbr]TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

InO_tx_ser_rate_sel_hbr2 

[hbr2] TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 

1'b0O: 20/40-bit 

1'b1: 16/32-bit 

InO_tx_ser_rate_sel_hbr3 

[hbr3] TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

Override enable for InO_tx_ser_clk_rstn 
InO_tx_ser_clk_rstn 

TX serializer clock-path resetn 

1'bO: Reset 

1'bi: Released 
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HDPTXPHY_LANE REGO316 
Address: Operational Base + offset (Ox0C58) 


| Bit |Attr/Reset Value| Ci eescription 
31:4 |RO_|0x0000000 


InO_ana_tx_ser_vreg_gain_ctrl 

Control regulator feedback gain--> <3>: No connect, <2:0>: 
Gain--> 

3'b000: 


3'b001: 


3'b010: 
3'b011: 
3'b100: 
3'b101: 
3'b110: 
3'b111 
Output regulator voltage: Gain* VDD 


HDPTXPHY LANE REGO31iB 

Address: Operational Base + offset (OxOC6C) 

| Bit [Attr|ResetValue| Ci‘ scription = 
[31:8 [RO _|0x000000__—ifreserved sd 


: InO_ana_tx_reserved 
HDPTXPHY_ LANE REGO31iF 
Address: Operational Base + offset (OxOC7C 


InO_rx_clk_inv 

1'b1: Inverts the BIST recovered clock before feeding to PMA 
digital BIST RX path 

1'bO: Passes the BIST recovered clock to PMA digital BIST RX 
path without inversion 

InO_tg_rcal_rstn_delay_time 

Rx Rcal reset delay time after PLL AFC done 

3'b000: 


: lus 
: 2us 
: 3us 
: 5us 
: 10us 
: 20us 
InO_tg_tx_dcc_en_delay_time 
2'b00: 3'd4 
2'bO1: 3'd5 
2'b10: 3'd6 
Zbl: Sd7 


HDPTXPHY_LANE_ REGO320 


Address: Operational Base + offset (OxO0C80 
[Attr|ResetValue|——“‘CSSC#C@ @Scription— sd 
[31:8 [RO [0x000000 
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| Bit |Attr|ResetValue| Ci@eescription 


InO_tg_ser_vreg_fast_pulse_time 
3'b000: ius 
3'b001: 2us 
3'b010: 3us 
7:5. |RW /0x5 3'b011: 4us 
3'b100: 5us 
3'b101: 10us 
3'b110: 20us 
3'b111: 30us 


are 

pfwbe eae 
HDPTXPHY LANE REGO403 

Address: Operational Base + offset (0x100C) 


| Bit |Attr/ResetValue| Ci eescription 
31:7 |RO_|0x0000000 


Ini_ana_tx_drv_eien_fb_en 

rw loxo Tx common mode feedback when EIEN is enable 
1'bO: Disable 
1'b1: Enable (feedback is enable) 


ovrd_Ini_tx_drv_lvl_ctrl 
Override enable for Ini_tx_drv_lIvl_ctrl 


Ini_tx_drv_lvi_ctrl 

TX driver main-tap level (TX_AMP<10:0>) 
4:0 Irw loxoo 5'b01010: max main-tap-level (max swing) 

5'bO0000: min main-tap-level (min swing) 

Others: N/A 


HDPTXPHY LANE REGO407 
Address: Operational Base + offset (0x101C 


| Bit |Attr|Reset Value] CiDescription 
31:7 _|RO_|0x0000000 


Int_ana_tx_drv_accdrv_pol_sel 

Rw lox0 TX edge-enhancement AC coupled driver sign selection 
1'bO: Polarity change, data P/N is switched (deenhancement) 
1'b1: Polarity non-change(enhancement) 


In1_ana_tx_drv_accdrv_ctrl 
TX edge-enhancement AC coupled driver strength control 
5:3 RW |0x0 3'b000: No enhancement 
3'b111: Max enhancement 
Inil_ana_tx_drv_hsclk_mon_en 
> rw loxo Enable of high-speed clock monitor through Tx driver 
1'bO: Disable 
1'b1: Enable 
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| Bit |Attr|ResetValue| Ci eescription 


Ini_ana_tx_drv_pll_ref_mon_en 

Enable of PLL reference clock monitor through Tx driver 
a aad hea 1'b0: Disable 

1'b1: Enable 


Ini_ana_tx_drv_pll_ref_mon_sel 

Rw lox0 Select PLL reference clock monitor through Tx driver 
1'bO: LCPLL 
1'b1: ROPLL (MPHY do not need this pin, always LCPLL) 


HDPTXPHY LANE REGO40A 
Address: Operational Base + offset (0x1028 


| Bit |Attr|/Reset Value| Ci eescription 
31:5 |RO_|0x0000000 


Inl_ana_tx_jeq_en 
TX jitter EQ enable 

pil ae 1'bO: Disable 
1'b1: Enable 


In1_tx_jeq_even_ctrl_rbr 
[rbr] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
4'b0110: 5 legs on 
BOR 4'b0111: 7 legs on 


4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


HDPTXPHY_ LANE REGO40B 


Address: Operational Base + offset (0x102C 
[Attr[ResetValue|—“‘CSSC#C@ Scription— sd 
[31:8 [RO [0x000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


In1_tx_jeq_even_ctrl_hbr 
[hbr]TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
i 4'b0110: 5 legs on 

Tek “1B ORO 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


In1_tx_jeq_even_ctrl_hbr2 
[hbr2] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
: 4'b0110: 5 legs on 

SP RW Oe 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 


HDPTXPHY_LANE REGO40C 

Address: Operational Base + offset (0x1030) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:8 |RO [oxo00000_—ireserved Cd 
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| Bit |Attr|ResetValue| —Cé@eecription 


In1_tx_jeq_even_ctrl_hbr3 
[hbr3] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
i 4'b0110: 5 legs on 

Tek “1B ORO 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


In1_tx_jeq_odd_ctrl_rbr 
3:0 |RW {0x0 [rbr] TX jitter EQ driver (odd) strength control same as even 
control 


HDPTXPHY LANE REGO40D 

Address: Operational Base + offset (0x1034 

| Bit [Attr/ResetValue| SC‘ ecription 

[31:8 [RO _|0x000000__—ifreserved sd 
In1_tx_jeq_odd_ctrl_hbr 

7:4 |RW [0x0 [hbr] TX jitter EQ driver (odd) strength control same as even 
control 


Ini_tx_jeq_odd_ctrl_hbr2 
3:0 |RW |0x0 [hbr2] TX jitter EQ driver (odd) strength control same as even 
control 


HDPTXPHY_LANE REGO4OE 
Address: Operational Base + offset (0x1038) 


| Bit |Attr|/Reset Value| Ci escription 
[31:7 |RO_|0x0000000 


In1_tx_jeq_odd_ctrl_hbr3 

6:3. |RW |0x0 [hbr3] TX jitter EQ driver (odd) strength control same as even 
control 
ovrd_Ini_tx_rcal_en 

Override enable for In1_tx_rcal_en 


Ini_tx_rcal_en 

TX RCAL enable 
Be BW 0X0 1'bO: Disable 

1'bi: Enable 

Int_ana_tx_rterm_42p5_en 

TX 42.5 ohms termination enable 

RW" (0x0 1'bO: Disable (50 ohm) 
1'bi: Enable (42.5 ohm 


HDPTXPHY_LANE REGO410 
Address: Operational Base + offset (0x1040) 

[Attr|ResetValue| CC‘ Scription =— 
31:8 [RO |oxoo0000_—i[reserved 
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| Bit |Attr|ResetValue| Ci eescription 


In1_ana_tx_bist_mode 

This defines the BIST paths and modes as follows: 

<0> enables the serializer data output. 

<1> flips the serializer data output 

<3:2> defines the line sampling input 
7:2  |RW |0x00 2'bOO: txp-txn 

2'bO1: txn-vdd/2 

2'b10: txp-vdd/2 

2'b11: off 

<4> inverts the byte clock 

<5> enables the SA bist clock in LANE CD 


In1_ana_tx_sync_loss_det_mode 
Slects the sync loss detection mode from the followin table: 
2'bO0: 2UI pulse from div10 clock 
2'b0O1: 4UI pulse from div1i0 clock 
2'b10: 2UI pulse from div40 clock 
2'b11: 4UI pulse from div40 clock 


HDPTXPHY LANE REGO411 
Address: Operational Base + offset (0x1044) 


| Bit |Attr|ResetValue| —C(@eesscription = 
ovrd_Ini_tx_sync_pulse_det_clk_en 

Override enable for In1_tx_sync_pulse_det_clk_en 
In1_tx_sync_pulse_det_clk_en 

Enables the clock path for sync loss detector. 


RW |0 
aw |o ovrd_Ini_tx_sync_pulse_det_en 

Override enable for In1_tx_sync_pulse_det_en 
RW |0 


In1_tx_sync_pulse_det_en 

Enables the sync loss detector. 
Ini_tx_ser_40bit_en_rbr 

[rbr] TX serializer data width selection 
1'bO: 20/16-bit 

1'b1: 40/32-bit 
Ini_tx_ser_40bit_en_hbr 

[hbr]TX serializer data width selection 
1'bO: 20/16-bit 

1'b1: 40/32-bit 
Ini_tx_ser_40bit_en_hbr2 

[hbr2] TX serializer data width selection 
1'bO: 20/16-bit 

1'b1: 40/32-bit 
Ini_tx_ser_40bit_en_hbr3 

[hbr3] TX serializer data width selection 
1'bO: 20/16-bit 

1'b1: 40/32-bit 


(jo) 
x 
(o) 


(o) 
x 
(oo) 


(jo) 
x 
(o) 


BS) eS) eS) oS) 
= 

j=) 

x 

oO 


HDPTXPHY_LANE REGO412 
Address: Operational Base + offset (0x1048) 


[ResetValue| Ciescription 
0x000000 


31:8 [RO | 
ovrd_Ini_tx_ser_data_rstn 
7 Jaw joxo = fovrd_int enable for In1_tx_ser_data_rstn 
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| Bit |Attr|ResetValue|  ——“‘CW OCD eScription =— CCCCid 
Ini_tx_ser_data_rstn 
TX serializer data-path resetn 
1'bO: Reset 
1'bi: Released 
Ini_tx_ser_rate_sel_rbr 
[rbr] TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 
1'b0O: 20/40-bit 
1'b1: 16/32-bit 
Ini_tx_ser_rate_sel_hbr 
[hbr]TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 
1'bO: 20/40-bit 
1'b1: 16/32-bit 
Ini_tx_ser_rate_sel_hbr2 
[hbr2] TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 
1'bO: 20/40-bit 
1'b1: 16/32-bit 
Ini_tx_ser_rate_sel_hbr3 
[hbr3] TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 
1'b0: 20/40-bit 


TX serializer clock-path resetn 
1'bO: Reset 
1'b1: Released 


HDPTXPHY LANE REGO416 
er mie (REseE Value! Base + offset (0x1058) 

[Attr| Reset Value, 
eee ee 


In1_ana_tx_ser_vreg_gain_ctrl 
Control regulator feedback gain--> <3>: No connect, <2:0>: 
Gain--> 
3'b000: 
3'b001: 1. 
3'b010: 1. 
BW Ox? 3'bO11: 1. 
3'b100: 1. 
3'b101: 1. 
3'b110: 1. 
3'b111: 1. 
Output regulator voltage: Gain* VDD 


HDPTXPHY LANE REGO41B 
Address: Operational Base + offset (0x106C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 


: In1_ana_tx_reserved 
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HDPTXPHY LANE REGO41F 
Address: Operational Base + offset (0x107C 


| Bit |Attr|Reset Value| Ci eescription 
31:6 |RO_|0x0000000 


Ini_rx_clk_inv 

1'b1: Inverts the BIST recovered clock before feeding to PMA 
5 RW {0x0 digital BIST RX path 

1'bO: Passes the BIST recovered clock to PMA digital BIST RX 

path without inversion 


In1_tg_rcal_rstn_delay_time 
Rx Rcal reset delay time after PLL AFC done 
3'b000: O 
3'bO001: 0.5us 
3'b010: ius 
Bee RE OX? 3'b011: 2us 
3'b100: 3us 
3'b101: 5us 
3'b110: 10us 
3'b1i11: 20us 


In1_tg_tx_dcc_en_delay_time 
2'b00: 3'd4 
1:0 |RW |0Ox0 2'bO1: 3'd5 
2'b10: 3'd6 
2'b11: 3'd7 


HDPTXPHY LANE REGO503 
Address: Operational Base + offset (0x140C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:7 |RO_|0x0000000 


In2_ana_tx_drv_eien_fb_en 

Tx common mode feedback when eien is enable 
RW |0x0 ; ; 

1'bO: Disable 

1'bi: Enable (feedback is enable 


ovrd_In2_tx_drv_lvl_ctrl 
Override enable for In2_tx_drv_Ivl_ctrl 


In2_tx_drv_lIvl_ctrl 

TX driver main-tap level (TX_AMP<10:0>) 
4:0 |Rw loxoo 5'b01010: max main-tap level (max swing) 

5'bO0000: min main-tap level (min swing) 

Others: N/A 


HDPTXPHY LANE REGO507 

Address: Operational Base + offset (0x141C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:7 [RO_|Oxo000000 [reserved 


In2_ana_tx_drv_accdrv_pol_sel 

rw loxo TX edge-enhancement AC coupled driver sign selection 
1'bO: Polarity change, data P/N is switched (deenhancement), 
1'b1: Polarity non-change(enhancement) 


In2_ana_tx_drv_accdrv_ctrl 

TX edge-enhancement AC coupled driver strength control 
5:3 RW |0x0 3'b000: No enhancement 

3'b111: Max enhancement 
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| Bit |Attr|ResetValue| Ci@eescription 


In2_ana_tx_drv_hsclk_mon_en 

Enable of high-speed clock monitor through Tx driver 
a REO 1'bO: Disable 

1'b1: Enable 

In2_ana_tx_drv_pll_ref_mon_en 

Enable of PLL reference clock monitor through Tx driver 
fe | RMEOXY 1'bO: Disable 

1'b1: Enable 

In2_ana_tx_drv_pll_ref_mon_sel 
pf foo Select PLL reference clock monitor through Tx driver 

1'bO: LCPLL 

1'b1: ROPLL (MPHY do not need this pi 


HDPTXPHY_LANE REGOS50A 
Address: Operational Base + offset (0x1428) 


| Bit |Attr|/Reset Value| Ci eescription 
31:5 |RO_|0x0000000 


In2_ana_tx_jeq_en 
TX jitter EQ enable 

One 1'bO: Disable 
1'b1: Enable 


In2_tx_jeq_even_ctrl_rbr 
[rbr] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
4'b0110: 5 legs on 
yee 4'b0111: 7 legs on 
4'b1000: 3 legs on 


4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


HDPTXPHY_LANE_REGO50B 


Address: Operational Base + offset (0x142C 
[Attr|ResetValue|——“‘CSSC@ Scription — 
[31:8 [RO [0x000000 
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| Bit |Attr|ResetValue| —Ci@eescription 


In2_tx_jeq_even_ctrl_hbr 
[hbr] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
i 4'b0110: 5 legs on 

Tek “1B ORO 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


In2_tx_jeq_even_ctrl_hbr2 
[hbr2] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
: 4'b0110: 5 legs on 

SP RW Oe 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 


HDPTXPHY LANE REGOSOC 
Address: Operational Base + offset (0x1430) 


| Bit |Attr|/Reset Value| Ci eescription 
31:8 |RO_|0x000000 
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| Bit |Attr|ResetValue| —SCi@eecription 


In2_tx_jeq_even_ctrl_hbr3 
[hbr3] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
i 4'b0110: 5 legs on 

Tek “1B ORO 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


In2_tx_jeq_odd_ctrl_rbr 
3:0 |RW {0x0 [rbr] TX jitter EQ driver (odd) strength control same as even 
control 


HDPTXPHY LANE REGOS50D 
Address: Operational Base + offset (0x1434 
| Bit |Attr[ResetValue| =< —“‘(S™CSC#éi scription — 
[31:5 [RO _|0x0000000_|reserved ee ——“‘“‘“‘“‘“(‘(‘(S;C*dz 
In2_tx_jeq_odd_ctrl_hbr 
4 RW {0x0 [hbr] TX jitter EQ driver (odd) strength control 
same as even control 


In2_tx_jeq_odd_ctrl_hbr2 
3:0 |RW |0x0 [hbr2] TX jitter EQ driver (odd) strength control 
same as even control 


HDPTXPHY LANE REGOSOE 
Address: Operational Base + offset (0x1438) 


| Bit |Attr/ResetValue| Ci eescription 
[31:7 |RO_|0x0000000 


In2_tx_jeq_odd_ctrl_hbr3 

6:3 |RW |Ox0 [hbr3] TX jitter EQ driver (odd) strength control 
same as even control 
ovrd_In2_tx_rcal_en 

Override enable for In2_tx_rcal_en 


In2_tx_rcal_en 

TX RCAL enable 
Be BW 0X0 1'bO: Disable 

1'bi: Enable 

In2_ana_tx_rterm_42p5_en 

TX 42.5 ohms termination enable 

RW" (0x0 1'bO: Disable (50 ohm) 
1'bi: Enable (42.5 ohm 


HDPTXPHY LANE REGO510 
Address: Operational Base + offset (0x1440) 

[Attr/ResetValue| CiDeescription 
31:8 |RO_[0xo00000__—ifreserved 
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| Bit |Attr|ResetValue| ss Ci@eescription 


In2_ana_tx_bist_mode 

This defines the BIST paths and modes as follows: 

<0> enables the serializer data output. 

<1> flips the serializer data output 

<3:2> defines the line sampling input 
7:2  |RW |0x00 2'bOO: txp-txn 

2'bO1: txn-vdd/2 

2'b10: txp-vdd/2 

2'b11: off 

<4> inverts the byte clock 

<5> enables the SA bist clock in LANE CD 


In2_ana_tx_sync_loss_det_mode 

Selects the sync loss detection mode from the following table: 
: 2'bOO: 2UI pulse from div10 clock 
Pe! VRS |Oxe 2'b01: 4UI pulse from div10 clock 
2'b10: 2UI pulse from div40 clock 
2'b11: 4UI pulse from div40 clock 


HDPTXPHY LANE REGO511 
Address: Operational Base + offset (0x1444) 


pit [Attr[Reset Value| —=—=——~—~S~S~S«éescription——SSSS—~S 
RO_[0x000000 


Rw |oxo ovrd_In2_tx_sync_pulse_det_clk_en 
Override enable for In2_tx_sync_pulse_det_clk_en 


oxo tx_sync_pulse_det_clk_en 
Enables the clock path for sync loss detector. 
Override enable for In2_tx_sync_pulse_det_en 
oxo tx_sync_pulse_det_en 
Enables the sync loss detector. 


In2_tx_ser_40bit_en_rbr 

[rbr] TX serializer data width selection 
pak 1'bO: 20/16-bit 

1'bi: 40/32-bit 

In2_tx_ser_40bit_en_hbr 

[hbr]TX serializer data width selection 
ic rec 1'bO: 20/16-bit 

1'b1i: 40/32-bit 


In2_tx_ser_40bit_en_hbr2 
[hbr2] TX serializer data width 


In2_tx_ser_40bit_en_hbr3 

[hbr3] TX serializer data width selection 
a 0x0 1'bO: 20/16-bit 

1'b1i: 40/32-bit 


HDPTXPHY LANE REGO512 
Address: Operational Base + offset (0x1448) 


| Bit |Attr| Reset Value 

[31:8 [RO _|0x000000 
ovrd_In2_tx_ser_data_rstn 

7 rw joxo oNree In? enable for In2_tx_ser_data_rstn 

In2_tx_ser_data_rstn 

TX serializer data-path resetn 


1'bO: Reset 
1'bi: Released 


7 


RW |0x0 
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| Bit |Attr|ResetValue| Ci escription 


In2_tx_ser_rate_sel_rbr 

[rbr] TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 

1'b0O: 20/40-bit 

1'b1: 16/32-bit 

In2_tx_ser_rate_sel_hbr 

[hbr]TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

In2_tx_ser_rate_sel_hbr2 

[hbr2] TX serializer data rate selection for Gen4 (Need to 
be controlled with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

In2_tx_ser_rate_sel_hbr3 

[hbr3] TX serializer data rate selection for Gen4 (Need to 
be controlled with i_tx_en_4 Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

Override enable for In2_tx_ser_clk_rstn 
In2_tx_ser_clk_rstn 

TX serializer clock-path resetn 

1'bO: Reset 

1'b1i: Released 


HDPTXPHY LANE REGO516 

Address: Operational Base + offset (0x1458) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:4 [RO _|Oxo000000 [reserved Sd 


In2_ana_tx_ser_vreg_gain_ctrl 
Control regulator feedback gain--> <3>: No connect, <2:0>: 
Gain--> 
3'b000: 
3'b001: 1. 
3'b010: 1. 
3:0 |RW |0x0 3'bO11: 1. 
3'b100: 1. 
3 b1OLe 41. 
3'b110: 1. 
3'b111 
Output regulator voltage: Gain* VDD 


HDPTXPHY LANE REGO51B 

Address: Operational Base + offset (0x146C) 

| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
31:1 [RO_|0x00000000 


In2_ana_tx_reserved 
jo jaw oxo Reserved port 


HDPTXPHY_LANE REGO51F 
Address: Operational Base + offset (0x147C) 


|Attr|ResetValue| Ci@Description 
31:6 |RO_|0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


In2_rx_clk_inv 

1'b1: Inverts the BIST recovered clock before feeding to PMA 
5 RW {0x0 digital BIST RX path 

1'b0O: Passes the BIST recovered clock to PMA digital BIST RX 

path without inversion 


In2_tg_rcal_rstn_delay_time 
Rx Rcal reset delay time after PLL AFC done 
3'b000: O 
3'b001: 0.5us 
3'b010: ius 
se al he 3'bO11: 2us 
3'b100: 3us 
3'b101: 5us 
3'b110: 10us 
3'b111: 20us 


In2_tg_tx_dcc_en_delay_time 
2'b00: 3'd4 
2'bO1: 3'd5 
2'b10: 3'd6 
2'b11: 3'd7 


HDPTXPHY LANE REGO520 
Address: Operational Base + offset (0x1480 


| Bit |Attr|ResetValue| ss) s/s SC‘ escription = 
31:8 |RO_|0x000000 


In2_tg_ser_vreg_fast_pulse_time 
3'b000: ius 
3'b001: 2us 
3'b010: 3us 
7:5 |RW |Ox5 3'b011: 4us 
3'b100: 5us 
3'b101: 10us 
3'b110: 20us 
3'b111: 30us 


Se 

pfowbe fara 
HDPTXPHY LANE REGO521 

Address: Operational Base + offset (0x1484) 


reserved 


In2_txd_deskew_bypass 
Enable Tx data bypass 


In2_txd_data_clk_type_man_en 
Unused 


In2_txd_clk_type 
Unused 
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a 


3:2. Jaw xt fm _txd_data_type 
Unused 


In2_nearlb_en 
RW |0x0 1'b1: Enables nearend loopback mode 
1'bO: Disables nearend loopback mode 
In2_bist_auto_run 
he be Auto BIST start and errinj 
HDPTXPHY_LANE REGO603 
Address: Operational Base + offset (0x180C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:7 |RO_|0x0000000 


In3_ana_tx_drv_eien_fb_en 

Rw lox0 tx common mode feedback when eien is enable 
1'bO: Disable 
1'b1: Enable (feedback is enable) 


ovrd_In3_tx_drv_lvl_ctrl 
Override enable for In3_tx_drv_Ivl_ctrl 


In3_tx_drv_lIvl_ctrl 

TX driver main-tap level (TX_AMP<10:0>) 
4:0 IrRw loxoo 5'b01010: max main-tap-level (max swing) 

5'bO0000: min main-tap-level (min swing) 

Others: N/A 


HDPTXPHY LANE REGO607 
Address: Operational Base + offset (0x181C) 
| Bit [Attr/ResetValue| —Céiecription 
[31:7 [RO _|oxo000000_|reserved 
In3_ana_tx_drv_accdrv_pol_sel 
TX edge-enhancement AC coupled driver sign selection 
1'bO: Polarity change, data P/N is switched (deenhancement) 


In3_ana_tx_drv_accdrv_ctrl 
TX edge-enhancement AC coupled driver strength control 
3'b000: No enhancement 


3'b111: Max enhancement 


In3_ana_tx_drv_hsclk_mon_en 

Enable of high-speed clock monitor through Tx driver 
1'bO: Disable 

1'b1: Enable 


In3_ana_tx_drv_pll_ref_mon_en 

Enable of PLL reference clock monitor through Tx driver 
1'bO: Disable 

1'b1: Enable 

In3_ana_tx_drv_pll_ref_mon_sel 

Select PLL reference clock monitor through Tx driver 
1'bO: LCPLL 

1'b1: ROPLL (MPHY do not need this pin, always LCPLL) 


HDPTXPHY LANE REGOG6OA 
Address: Operational Base + offset (0x1828 


| Bit |Attr|ResetValue| sss —C‘i scription 
31:5 |RO_[0x0000000 
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| Bit |Attr|ResetValue| Ci@eescription 


In3_ana_tx_jeq_en 
TX jitter EQ enable 

4 RW |0x0 1'bO: Disable 
1'b1: Enable 


In3_tx_jeq_even_ctrl_rbr 
[rbr] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
. 4'b0110: 5 legs on 

BOP BW TOXO 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


HDPTXPHY LANE REGO6GOB 
Address: Operational Base + offset (0x182C) 


| Bit |Attr/ResetValue| Ci eescription 
31:8 |RO_|0x000000 


In3_tx_jeq_even_ctrl_hbr 
[hbr]TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
4'b0110: 5 legs on 
RM 0X8 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 
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| Bit |Attr|ResetValue| SS Ci@eescription 


In3_tx_jeq_even_ctrl_hbr2 
[hbr2] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
; 4'b0110: 5 legs on 

DAO SRW (OKO 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


HDPTXPHY LANE REGOGOC 
Address: Operational Base + offset (0x1830) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:8 [RO _|0xo00000__—ifreserved 


In3_tx_jeq_even_ctrl_hbr3 
[hbr3] TX jitter EQ driver (even) strength control 
4'b0000: O legs on (jitter EQ driver off) 
4'b0001: 2 legs on 
4'b0010: 2 legs on 
4'b0011: 4 legs on 
4'b0100: 3 legs on 
4'b0101: 5 legs on 
4'b0110: 5 legs on 
RE OR 4'b0111: 7 legs on 
4'b1000: 3 legs on 
4'b1001: 5 legs on 
4'b1010: 5 legs on 
4'b1011: 7 legs on 
4'b1100: 6 legs on 
4'b1101: 8 legs on 
4'b1110: 8 legs on 
4'b1111: 10 legs on 


In3_tx_jeq_odd_ctrl_rbr 
3:0 |RW |0x0 [rbr] TX jitter EQ driver (odd) strength control 
same as even control 


HDPTXPHY LANE REGOGOD 
Address: Operational Base + offset (0x1834) 


| Bit |Attr/Reset Value| Ci eescription 
[31:8 |RO_|0x000000 


In3_tx_jeq_odd_ctrl_hbr 
RW |0x0 [hbr] TX jitter EQ driver (odd) strength control 


same as even control 
In3_tx_jeq_odd_ctrl_hbr2 

RW {0x0 [hbr2] TX jitter EQ driver (odd) strength control 
same as even control 
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HDPTXPHY_LANE REGOGOE 

Address: Operational Base + offset (0x1838) 

| Bit [Attr|ResetValue| ————C‘CieScritiom 
[31:7 |RO_ [0x0000000_|reserved Cd 


In3_tx_jeq_odd_ctrl_hbr3 
6:3. |RW |Ox0 [hbr3] TX jitter EQ driver (odd) strength control 
Same as even control 


ovrd_In3_tx_rcal_en 


Override enable for In3_tx_rcal_en 


In3_tx_rcal_en 

TX RCAL enable 

1'bO: Disable 

1'b1: Enable 
In3_ana_tx_rterm_42p5_en 

TX 42.5 ohms termination enable 
1'bO: Disable (50 ohm) 

1'b1: Enable (42.5 ohm) 


HDPTXPHY_LANE REGO610 
Address: Operational Base + offset (0x1840) 


In3_ana_tx_bist_mode 
This defines the BIST paths and modes as follows: 
<0> enables the serializer data output. 
<1> flips the serializer data output 
<3:2> defines the line sampling input 
7:2  |RW |0x00 2'bOO: txp-txn 
2'bO1: txn-vdd/2 
2'b10: txp-vdd/2 
2'b11: off 
<4> inverts the byte clock 
<5> enables the SA bist clock in LANE CD 
In3_ana_tx_sync_loss_det_mode 
Slects the sync loss detection mode from the followin table: 
2'bO0: 2UI pulse from div10 clock 
2'b0O1: 4UI pulse from divi0 clock 
2'b10: 2UI pulse from div40 clock 
2'b11: 4UI pulse from div40 clock 


HDPTXPHY LANE REGO611 

Address: Operational Base + offset (0x1844 

| Bit [Attr|/ResetValue| ss ——“‘“S#éiS scription =— 
[31:8 [RO |Ox000000__—i[reserved — —(t—~—“‘“(“(“(#$#“#NNNNNNNN’NN’NCCC LT 


ovrd_In3_tx_sync_pulse_det_clk_en 
Override enable for In3_tx_sync_pulse_det_clk_en 


Enables the clock path for sync loss detector. 
Override enable for In3_tx_sync_pulse_det_en. 
In3_tx_sync_pulse_det_en 

Enables the sync loss detector. 
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| Bit [Attr|ResetValue| ss ——“‘S Ci S escription 
In3_tx_ser_40bit_en_rbr 
[rbr] TX serializer data width selection 
1'bO: 20/16-bit 
1'b1: 40/32-bit 
In3_tx_ser_40bit_en_hbr 
[hbr] TX serializer data width selection 
1'bO: 20/16-bit 
1'b1: 40/32-bit 
In3_tx_ser_40bit_en_hbr2 
[hbr2] TX serializer data width selection 
1'bO: 20/16-bit 
1'b1: 40/32-bit 
In3_tx_ser_40bit_en_hbr3 
[hbr3] TX serializer data width selection 
1'bO: 20/16-bit 
1'b1: 40/32-bit 


HDPTXPHY LANE REGO612 
Address: Operational Base + offset (0x1848) 


ovrd_In3_tx_ser_data_rstn 

Override enable for In3_tx_ser_data_rstn 
In3_tx_ser_data_rstn 

TX serializer data-path resetn 

1'bO: Reset 

1'b1i: Released 

In3_tx_ser_rate_sel_rbr 

[rbr] TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 

1'b0O: 20/40-bit 

1'b1: 16/32-bit 

In3_tx_ser_rate_sel_hbr 

[hbr]TX serializer data rate selection for Gen4 (Need to be 
controlled with i_tx_en_4Obit) 

1'b0O: 20/40-bit 

1'b1: 16/32-bit 

In3_tx_ser_rate_sel_hbr2 

[hbr2] TX serializer data rate selection for Gen4 (Need to 
be controlled with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

In3_tx_ser_rate_sel_hbr3 

[hbr3] TX serializer data rate selection for Gen4 (Need to 
be controlled with i_tx_en_4Obit) 

1'bO: 20/40-bit 

1'b1: 16/32-bit 

Override enable for In3_tx_ser_clk_rstn 
In3_tx_ser_clk_rstn 

TX serializer clock-path resetn 

1'bO: Reset 

1'b1i: Released 


HDPTXPHY LANE REGO616 
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Address: Operational Base + offset (0x1858 


| Bit |Attr|ResetValue|  —s_—s/s—/——C—C‘i scription = 
31:4 [RO |0x0000000 


In3_ana_tx_ser_vreg_gain_ctrl 

Control regulator feedback gain--> <3>: No connect, <2:0>: 
3:0 |RW 0x0 ae 

Output regulator voltage: Gain*VDD 


HDPTXPHY LANE REGO61B 
Address: Operational Base + offset (0x186C 


| Bit |Attr|/Reset Value| Ci eescription = 
31:8 |RO_|0x000000 


: In3_ana_tx_reserved 


HDPTXPHY_LANE REGOG6G1E 
Address: Operational Base + offset = 1) P= ees 


| Bit |Attr|Reset Value| = | —~—~—~—_—S™=dDescription=—— (ati (itsi‘—s~—~—SC—sSY 
an 0x000000. [reserved  t—<‘tsSOSOSOOOCCCOCOCOCOCOCOCOCOCOOOOOOSCSY 


vw foo tae ESE nae 
Override enable for In3_tx_rcal_done 

In3_tx_rcal_done 

Monitoring for TX RCAL done 


woo ag et 
Unused 
ee 
Unused 
In3_hdmi_tmds_clk_lane_sel 
Selects clock user pattern or 40-bit tx data depending on protocol 


0x0 
select and HDMI TMDS FRL select signals 
0x0 


In3_polarity_inv 

Polarity inversion of data when set to 1 
In3_lane_mode 

1'b1: The deskew FIFO works on shared pointer 
1'bO: The deskew FIFO works on its own pointers 


In3_lane_timer_sel 

1'b1: Updates the lane timer value on monitoring interface even 
if Lane SSM did not complete 

1'bO: Lets the lane timer updated on monitoring interface only 
when Lane SSM completes 


HDPTXPHY LANE REGOG6G1F 

Address: Operational Base + offset (0x187C) 

[Attr|ResetValue| Ci eescription = 
RO _|0xo000000 [reserved Cid 


0x0 


re) 
Pe ehte ete 


W 
a 
ron) 
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| Bit |Attr|ResetValue| Ci@eescription 


In3_rx_clk_inv 

1'b1: Inverts the BIST recovered clock before feeding to PMA 
5 RW {0x0 digital BIST RX path 

1'bO: Passes the BIST recovered clock to PMA digital BIST RX 

path without inversion 


In3_tg_rcal_rstn_delay_time 
Rx Rcal reset delay time after PLL AFC done 
3'b000: O 
3'b001: 0.5us 
3'b010: ius 
se al he 3'bO11: 2us 
3'b100: 3us 
3'b101: 5us 
3'b110: 10us 
3'b1i11: 20us 


In3_tg_tx_dcc_en_delay_time 
2'b00: 3'd4 
1:0 |RW |0Ox0 2'bO1: 3'd5 
2'b10: 3'd6 
2'b11: 3'd7 


27.5 Interface Description 
Table 27-2 HDMI TX PHYO Interface Description 


Module Pin Direction Pad Name IOMUX Setting 
hdmitxO_InO_txdp O HDMI_TXO_DOP/eDP_TXO_DOP NS 
hdmitxO_InO_txdn HDMI_TX0O_DON/eDP_TXO_DON NS 
hdmitxO_In1_txdp O HDMI_TX0O_D1P/eDP_TXO_D1P NS 
hdmitxO_In1i_txdn O HDMI_TX0O_D1N/eDP_TXO_D1N NS 
hdmitxO_In2_txdp O HDMI_TXO_D2P/eDP_TXO_D2P NS 
hdmitxO_In2_txdn O HDMI_TX0O_D2N/eDP_TXO_D2N NS 
hdmitxO_In3_txdp O HDMI_TX0O_D3P/eDP_TX0O_D3P NS 
hdmitxO_In3_txdn O HDMI_TX0O_D3N/eDP_TXO_D3N NS 
hdmitxO_sbdp 1/O HDMI_TXO_SBDP/eDP_TXO_AUXP_ | NS 
hdmitxO_sbdn 1/O HDMI_TXO_SBDN/eDP_TXO_AUXN | NS 
hdmitxO_cec_m0O 1/O BT1120_D15/SPDIF1_TX_M2/PCIE | BUS_IOC_GPIO 
20X1_2 PERSTN_M1i/HDMI_TXO_ | 4C_IOMUX_SEL 
CEC_M0/I2C8_SDA_M3/PWM6_M1 | _L[7:4]== 
/SPI3_CS1_M1i/GPIO4 C1 _d 

hdmitxO_cec_m1 1/O I2S1_SDO0O_M1/CPU_BIGO_AVS/I | BUS_IOC_GPIO 
2CO_SCL_M2/UARTO_CTSN/UART | OD_IOMUX_SEL 
1_TX_M2/HDMI_RX_SDA_M0O/SPIO | _L[7:4]== 
_CSO_MO/PCIE30X2_CLKREQN_M 
0/HDMI_TXO_CEC_M1/GPIOO_D1_ 
u 

hdmitxO_hpd_moO 1/O HDMI_TXO_HPD_MO/SPI2_MOSI__ | BUS_IOC_GPIO 
MO/GPIO1_A5_d 1A_IOMUX_SEL 

_H[7:4]J== 

hdmitxO_hpd_m1 1/O HDMI_TXO_HPD_M1/PCIE30X2_PE | BUS_IOC_GPIO 
RSTN_M2/HDMI_RX_HPDOUT_M1/ | 3D_IOMUX_SEL 
MCU_JTAG_TCK_M1/UART9_RX_M | _H[3:0]== 
2/SPIO_CSO_M3/GPIO3_D4_d 

hdmitxO_scl_m0O 1/O BT1120_D13/PCIE20X1_2 CLKRE | BUS_IOC_GPIO 
QN_M1/HDMI_TX0_SCL_MO/DDRP | 4B_IOMUX_SEL 
HY_CH3_DTB3/I2C5_SDA_M1/SPI | _H[15:12]== 
3_CLK_M1/GPIO4_B7_u 

hdmitxO_scl_m1 1/O I2S1_SDO3_M1/CPU_BIGi_AVS/I | BUS _IOC_GPIO 
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Module Pin 


Direction 


Pad Name 


IOMUX Setting 


2C1_SDA_M2/CAN2_TX_M1/HDMI 
_TXO_SCL_M1/SPI3_CS1_M2/SAT 
A_MP_SWITCH/GPIOO_D5_u 


OD_IOMUX_SEL 


hdmitxO_scl_m2 


1/0 


CIF_D11/PCIE20X1_2 CLKREQN_ 
MO/HDMI_TXO_SCL_M2/12C5_SCL 
_MO0/SPI3_MOSI_M3/GPIO3_C7_u 


PMU2_IOC_GPI 
OOD_IOMUX_S 
EL_H[7:4]== 
BUS_IOC_GPIO 
3C_IOMUX_SEL 
_H[15:12]== 


hdmitxO_sda_m0O 


1/0 


BT1120_D14/PCIE20X1_2 WAKEN 
_M1/HDMI_TX0_SDA_M0/I2C8_S 
CL_M3/SPI3_CSO_M1/GPIO4_CO_ 
u 


BUS_IOC_GPIO 
4C_IOMUX_SEL 
_L[3:0]== 


hdmitxO_sda_mi 


1/O 


I2S1_SDO2_M1/PDMO_SDI2_M1/P 
WM3_IR_MO/I2C1_SCL_M2/CAN2 
_RX_M1/HDMI_TX0O_SDA_M1/SPI3 
_CSO_M2/PCIE30X2_PERSTN_MO/ 
SATA_CPDET/GPIOO_D4_u 


BUS_IOC_GPIO 
OD_IOMUX_SEL 
_H[3:0]== 


hdmitxO_sda_m2 


1/0 


CIF_D12/PCIE20X1_2_ WAKEN_MO 
/HDMI_TX0_SDA_M2/12C5_SDA_ 
MO/UART4_RX_M1/PWM8_M2/SPI 
3_CLK_M3/GPIO3_D0O_u 


PMU2_IOC_GPI 
OOD_IOMUX_S 
EL_H[3:0]== 
BUS_IOC_GPIO 
3D_IOMUX_SEL 
_L[3:0]== 


Notes: I=input, O=output, I/O=input/output, bidirectional 


Table 27-3 HDMI TX PHY1 Interface Description 


Module Pin Direction Pad Name IOMUX Setting 
hdmitx1_InO_txdp O HDMI_TX1_DOP/eDP_TX1_DOP NS 
hdmitx1_InO_txdn O HDMI_TX1_DON/eDP_TX1_DON NS 
hdmitx1_In1_txdp O HDMI_TX1_D1P/eDP_TX1_D1P NS 
hdmitx1_In1_txdn O HDMI_TX1_D1N/eDP_TX1_D1N NS 
hdmitx1_In2_txdp O HDMI_TX1_D2P/eDP_TX1_D2P NS 
hdmitx1_In2_txdn O HDMI_TX1_D2N/eDP_TX1_D2N NS 
hdmitx1_In3_txdp O HDMI_TX1_D3P/eDP_TX1_D3P NS 
hdmitx1_In3_txdn O HDMI_TX1_D3N/eDP_TX1_D3N NS 
hdmitx1_sbdp I/O HDMI_TX1_SBDP/eDP_TX1_AUXP__| NS 
hdmitx1_sbdn 1/O HDMI_TX1_SBDN/eDP_TX1_AUXN | NS 
hdmitx1_cec_m0 1/O GMACO_PPSCLK/TEST_CLKOUT_M | PMU2_IOC_GPI 

1/HDMI_TX1_CEC_MO/UART9_RX | OOD_IOMUX_S 
_MO/SPI1_CS1_MO0/GPIO2_C4_d EL_L[7:4]== 
BUS_IOC_GPIO 
2C_IOMUX_SEL 
_H[3:0]== 
hdmitx1_cec_m1 1/O I2S1_SD01_M1/I2CO_SDA_M2/UA | BUS_IOC_GPIO 
RT1_RX_M2/HDMI_RX_SCL_MO/S_ | OD_IOMUX_SEL 
PI3_ MOSI_M2/PCIE30X2_WAKEN_ | _L[11:8]== 
MO/HDMI_TX1_CEC_M1/GPIOO_D 
2_u 
hdmitx1_cec_m2 1/O CIF_D8/FSPI_CSON_M2/PCIE30X4 | PMU2_IOC_GPI 
_CLKREQN_M2/HDMI_TX1_CEC_M | OOD_IOMUX_S 
2/CAN2_RX_MO/UART5_TX_M1/SP | EL_L[11:8]==8 
13_CSO_M3/GPIO3_C4_u BUS_IOC_GPIO 
3C_IOMUX_SEL 
_H[3:0]== 
hdmitx1_hpd_m0O 1/O HDMI_TX1_HPD_MO/SPI2_CLK_M_ | BUS_IOC_GPIO 


0/GPIO1_A6_d 


1A_IOMUX_SEL 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3220 


RK3588 TRM-Part2 


3/UART6_CTSN_M1/PWM1_M2/SP 
I14_CSO_M2/GPIO1_A3_d 


Module Pin Direction Pad Name IOMUX Setting 
_H[11:8]== 
hdmitx1_hpd_m1 1/O GMAC1_PTP_REF_CLK/HDMI_TX1 | BUS_IOC_GPIO 
_HPD_M1/12C3_SCL_M1/SPI1_MO | 3B_IOMUX_ PEt 
SI_M1/GPIO3_B7_d _H[15:12]= 
hdmitx1_scl_m0 1/O GMACO_PPSTRING/FSPI_CS1N_M_ | BUS_IOC_ GPIO 
1/HDMI_TX1_SCL_MO0O/I2C4_SCL_ | 2B_ POM SEL. 
M1/UART7_TX_MO/GPIO2_B5_u _H[7:4]= 
hdmitx1_scl_m1 1/O CIF_D10/PCIE30X4_PERSTN_M2/ | BUS_IOC_ “GPIO 
HDMI_TX1_SCL_M1/SPI3_MISO_ 3C_IOMUX_ —SEL 
M3/GPIO3_C6_u _H[11:8]= 
hdmitx1_scl_m2 1/O HDMI_TX1_SCL_M2/SPI2_MISO_ BUS_IOC_ GPIO 
MO/GPIO1_A4_d 1A_ ee SEL 
_H[3:0]= 
hdmitx1_sda_m0 1/O GMACO_PTP_REFCLK/FSPI_CSON_ | BUS_IOC_ “GPIO 
M1/HDMI_TX1_SDA_M0/I2C4_SD | 2B_IOMUX_SEL 
A_M1/UART7_RX_MO/GPIO2_B4_u | _H[3:0]==4 
hdmitx1_sda_m1 1/O CIF_D9/FSPI_CS1N_M2/PCIE30X4 | BUS_IOC_GPIO 
_WAKEN_M2/HDMI_TX1_SDA_M1/ | 3C_IOMUX_SEL 
CAN2_TX_MO/UART5_RX_M1/SPI3 | _H[7:4]J== 
_CS1_M3/GPIO3_C5_u 
hdmitx1_sda_m2 1/O HDMI_TX1_SDA_M2/I2C4_SCL_M | BUS_IOC_GPIO 


1A_IOMUX_SEL 
_L[15:12]== 


Notes: I=input, O=output, I/O=input/output, bidirectional 


Table 27-4 EDP Interface Description 


Module Pin Direction Pad Name IOMUX Setting 

edptx0_InO_txdp O HDMI_TXO_DOP/eDP_TXO_ | NS 
DOP 

edptx0_InO_txdn O HDMI_TXO_DON/eDP_TXO_ | NS 
DON 

edptx0_In1i_txdp O HDMI_TXO_D1P/eDP_TXO_ | NS 
D1iP 

edptx0_In1i_txdn O HDMI_TXO_D1N/eDP_TXO_ | NS 
D1iN 

edptx0_In2_txdp O HDMI_TX0O_D2P/eDP_TXO_ | NS 
D2P 

edptx0_In2_txdn O HDMI_TXO_D2N/eDP_TXO_ | NS 
D2N 

edptx0_In3_txdp O HDMI_TXO_D3P/eDP_TXO_ | NS 
D3P 

edptx0_In3_txdn O HDMI_TXO_D3N/eDP_TXO_ | NS 
D3N 

edptx0O_sbdp 1/O HDMI_TXO_SBDP/eDP_TXO | NS 
_AUXP 

edptx0_sbdn 1/O HDMI_TXO_SBDN/eDP_TXO | NS 
_AUXN 

edptx1_InO_txdp O HDMI_TX1_DOP/eDP_TX1_ | NS 
DOP 

edptx1_InO_txdn O HDMI_TX1_DON/eDP_TX1_ | NS 
DON 

edptx1_Ini_txdp O HDMI_TX1_D1P/eDP_TX1_ | NS 
D1iP 

edptx1_In1i_txdn O HDMI_TX1_D1N/eDP_TX1_ | NS 
D1iN 

edptx1_In2_txdp O HDMI_TX1_D2P/eDP_TX1__| NS 
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Module Pin Direction Pad Name IOMUX Setting 

D2P 

edptx1_In2_txdn O HDMI_TX1_D2N/eDP_TX1_ | NS 
D2N 

edptx1_In3_txdp O HDMI_TX1_D3P/eDP_TX1_ | NS 
D3P 

edptx1_In3_txdn O HDMI_TX1_D3N/eDP_TX1_ | NS 
D3N 

edptx1_sbdp 1/O HDMI_TX1_SBDP/eDP_TX1 | NS 
_AUXP 

edptx1_sbdn 1/O HDMI_TX1_SBDN/eDP_TX1 | NS 


AUXN 


edptxO_hpd_m0O 


HDMI_TXO_HPD_MO0/SPI2_ 
MOSI_MO/GPIO1_A5_d 


BUS_IOC_GPIO1A_I 
OMUX_SEL_H[7:4]= 
=4'h5 


edptxO_hpd_m1 


HDMI_TXO_HPD_M1/PCIE30 
X2_PERSTN_M2/HDMI_RX_ 

HPDOUT_M1/MCU_JTAG_TC 
K_M1/UART9_RX_M2/SPIO_ 
CSO_M3/GPIO3_D4_d 


BUS_IOC_GPIO3D_I 
OMUX_SEL_H[3:0]= 
=4'h3 


edptx1_hpd_m0O 


HDMI_TX1_HPD_MO/SPI2_ 
CLK_MO/GPIO1_A6_d 


BUS_IOC_GPIO1A_I 
OMUX_SEL_H[11:8] 


edptx1_hpd_m1 


GMAC1_PTP_REF_CLK/HDM 
I_TX1_HPD_M1/12C3_SCL_ 
M1/SPI1_MOSI_M1/GPIO3_ 
B7_d 


BUS_IOC_GPIO3B_I 
OMUX_SEL_H[15:12 
]==4’h5 


Notes: I=input, O=output, I/O=input/output, bidirectional 


27.6 Application Notes 


27.6.1 SFR Settings for HDMI mode 
This table shows how to set SFR in HDMI mode. The “Setting Value” column has settings for 
TMDS 40 bits mode with lane 3 as clock lane. Please follow the description column to set for 
18/20/36 bits mode, FRL mode and clock lane change. 


Table 27-5 DP 40bit mode with RBR rate SFR Setting 


SFR Address | SFR Name Default | Setting Description 
Value Value 
0x0800[2] protocol_sel 0x0 Ox1 0: DP mode 1: HDMI mode 
1'bO: Select LCPLL reference clock 
mux output (LCPLL alone mode and 
0x025C[1] dig_clk_sel 0x0 Oxi Cascade mode) 
1'b1i: Select ROPLL reference clock 
mux output (ROPLL alone mode) 
Ind tx_j | 0x0 Ox1 T itt tti 
0x0C28[4] nO_ana_tx_j x x ransmitter setting 
eq_en 
In1 tx_j | 0x0 Ox1 T itt tti 
0x1028[4] ni_ana_tx_j x x ransmitter setting 
eq_en 
0x1428[4] In2_ana_tx_j | 0x0 Oxi Transmitter setting 
eq_en 
In3 tx_j | 0x0 Ox1 T itt tti 
0x1828[4] : sie > | x x ransmitter setting 
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Default ttin D ripti 
SFR Address | SFR Name aie sett reich bana 
0x0C28[3:0] InO_tx_jeq_e | 0x0 0x7 Transmitter setting 
ven_ctrl_rbr 
Ox0C2C[7:4] InO_tx_jeq_e | 0x0 0x7 Transmitter setting 
ven_ctrl_hbr 
InO_tx_jeq_e | 0x0 0x7 Transmitter setting 
Ox0C2C[3:0] ven_ctrl_hbr 
2 
InO_tx_jeq_e | 0x0 0x7 Transmitter setting 
Ox0C30[7:4] ven_ctrl_hbr 
3 
0x1028[3:0] In1_tx_jeq_e | 0x0 0x7 Transmitter setting 
ven_ctrl_rbr 
0x102C[7:4] In1_tx_jeq_e | 0x0 0x7 Transmitter setting 
ven_ctrl_hbr 
In1_tx_jeq_e | 0x0 0x7 Transmitter setting 
0x102C[3:0] ven_ctrl_hbr 
2. 
In1_tx_jeq_e | 0x0 0x7 Transmitter setting 
0x130C[7:4] ven_ctrl_hbr 
3 
0x1428[3:0] In2_tx_jeq_e | 0x0 0x7 Transmitter setting 
ven_ctrl_rbr 
0x142C[7:4] In2_tx_jeq_e | 0x0 0x7 Transmitter setting 
ven_ctrl_hbr 
In2_tx_jeq_e | 0x0 0x7 Transmitter setting 
0x142C[3:0] ven_ctrl_hbr 
Z 
In2_tx_jeq_e | 0x0 0x7 Transmitter setting 
0x1430[7:4] ven_ctrl_hbr 
3 
0x1828[3:0] In3_tx_jeq_e | 0x0 0x7 Transmitter setting 
ven_ctrl_rbr 
0x182C[7:4] In3_tx_jeq_e | 0x0 0x7 Transmitter setting 
ven_ctrl_hbr 
In3_tx_jeq_e | 0x0 0x7 Transmitter setting 
0x182C[3:0] ven_ctrl_hbr 
2 
In3_tx_jeq_e | 0x0 0x7 Transmitter setting 
0x1830[7:4] ven_ctrl_hbr 
3 
0x0C30[3:0] InO_tx_jeq_o | 0x0 0x7 Transmitter setting 
dd_ctrl_rbr 
0x0C34[7:4] InO_tx_jeq_o | 0x0 0x7 Transmitter setting 
dd_ctrl_hbr 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3223 


RK3588 TRM-Part2 


|_ sel 


Default | Setting Description 
SFR Address | SFR Name Value Value 
; InO_tx_jeq_o | 0x0 0x7 Transmitter setting 
Ox0CS413:01 | aa ctr hbr2 
; InO_tx_jeq_o | 0x0 0x7 Transmitter setting 
Oxo 817541 | dd ctr hbr3 
0x1030[3:0] In1_tx_jeq_o | 0x0 0x7 Transmitter setting 
dd_ctrl_rbr 
; In1_tx_jeq_o | 0x0 0x7 Transmitter setting 
0x1034[7:4] dai ctrl Abr 
: In1_tx_jeq_o | 0x0 0x7 Transmitter setting 
OxTOSALS Ol" | dd ctr br 
; In1_tx_jeq_o | 0x0 0x7 Transmitter setting 
Ox103817:41 | ad ctrl_hbr3 
0x1430[3:0] In2_tx_jeq_o | 0x0 0x7 Transmitter setting 
dd_ctrl_rbr 
‘ In2_tx_jeq_o | 0x0 0x7 Transmitter setting 
0x1434[7:4] dd--ctrt (HbE 
; In2_tx_jeq_o | 0x0 0x7 Transmitter setting 
0x143413°0] | ad etrl_hbr2 
: In2_tx_jeq_o | 0x0 0x7 Transmitter setting 
Ox143817:41 | ad etrl_hbr3 
0x1830[3:0] In3_tx_jeq_o | 0x0 0x7 Transmitter setting 
dd_ctrl_rbr 
In3_tx_jeq_o | 0x0 0x7 Transmitter setting 
1834[7:4 
Ox18S417°41 | aa ctrl_hbr 
In3_tx_jeq_o | 0x0 0x7 Transmitter setting 
1834[3: 
OxT 838 tS:01" dd ct Abr 
In3_tx_jeq_o | 0x0 0x7 Transmitter setting 
1 : 
reel Pap. dd_ctrl_hbr3 
OxOCOC[4:0] InO_tx_drv_lv | 0x0 OxC Transmitter setting 
|_ ctrl 
0x100C[4:0] Ini_tx_drv_lv | 0x0 OxC Transmitter setting 
|_ ctrl 
0x140C[4:0] In2_tx_drv_lv | 0x0 OxC Transmitter setting 
|_ ctrl 
0x180C[4:0] In3_tx_drv_lv | 0x0 OxC Transmitter setting 
|_ ctrl 
InO_ana_tx_d | 0x0 0x0 Transmitter setting 
OxO0CiC[6] rv_accdrv_po 
|_sel 
In1_ana_tx_d | 0x0 0x0 Transmitter setting 
0x101C[6] rv_accdrv_po 
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0x0254[1:0] 


dp_tx_link_b 
Ww 


Default | Setting Description 
SFR Address SFR Name Value Value 
In2_ana_tx_d | 0x0 0x0 Transmitter setting 
0x141C[6] rv_accdrv_po 
|_sel 
In3_ana_tx_d | 0x0 0x0 Transmitter setting 
0x181C[6] rv_accdrv_po 
|_sel 
InO_ana_tx_d | 0x0 0x4 Transmitter setting 
OxO0C1iC[5:3] rv_accdrv_ctr 
| 
In1_ana_tx_d | 0x0 0x4 Transmitter setting 
0x101C[5:3] rv_accdrv_ctr 
| 
In2_ana_tx_d | 0x0 0x4 Transmitter setting 
0x141C[5:3] rv_accdrv_ctr 
| 
In3_ana_tx_d | 0x0 0x4 Transmitter setting 
0x181C[5:3] rv_accdrv_ctr 
| 
I|_tx_h 1 i 
0x021C[2] ana_pll_tx_ 0x0 Ox PLL setting 
s_clk_en 
II h 1 i 
0x0204[0] ana_pll_cd_ 0x0 Ox PLL setting 
sclk_east_en 
II h i 
0x0204[1] ana_pll_cd_ 0x0 0x0 PLL setting 
sclk_west_en 
0x0 0x3 0x0: 18 bits data bus (for HDMI FRL 
mode only) 
data_bus_wid Ox1: 20 bits data bus 
0x0818[2:1 ee 
MOSTEIST AN. iltes 0x2: 36 bits data bus (for HDMI FRL 
mode only) 
0x3: 40 bits data bus 
bus_width_se | 0x0 Ox1 0x0: 18/20 bits data bus 
0x0818[0 > “7 
moetele | 0x1: 36/40 bits data bus 
0x0 0x0 Multiplexes the register settings for 


analog blocks. 

0x0: RBR register settings applied to 
analog (*_rbr registers) 

0x1: HBR register settings applied to 
analog (*_hbr registers) 

0x2: HBR2 register settings applied 
to 

analog (*_hbr2 registers) 

0x3: HBR3 register settings applied 
to 

analog (*_hbr3 registers) 
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Default ttin D ription 
SFR Address SFR Name eae saat Ree 
0x0 Ox1 0x0: Cascade mode/LCPLL mode 
0x1: ROPLL alone mode. 
cmn_ropll_al For HDMI TMDS rates ROPLL alone 
ari! one_mode mode should be used. 
For FRL 8Gbps rate, cascade mode 
needs to be used. 
0x0 0x0 0x0: Cascade mode/ROPLL mode 
0x1: LCPLL alone mode. 
0x0224[1] cmn_lIcpll_alo For FRL 8Gbps rate, cascade mode 
ne_mode needs to be used. 
For FRL 10Gbps and 12Gbps, LCPLL 
alone mode should be used. 
ana_pll_cd_t | 0x0 0x0 0x0: For TMDS mode 
0x0204[3] x_ser_rate_s Ox1: For FRL mode 
el 
ana_pll_frl_m | 0x0 0x0 0x0: For TMDS mode 
aeaciae ode_en Ox1: For FRL mode 
OxOC6C[7:0] InO_ana_tx_r | Ox0 Ox1 Transmitter setting 
eserved 
0x106C[7:0] Inl_ana_tx_r | Ox0 Ox1 Transmitter setting 
eserved 
0x014C[7:0] In2_ana_tx_r | Ox0 Ox1 Transmitter setting 
eserved 
0x018C[7:0] In3_ana_tx_r | Ox0 Ox1 Transmitter setting 
eserved 
InO_ana_tx_s | 0x0 0x2 Transmitter setting 
0x0C58[3:0] er_vreg_gain 
_ ctrl 
In1l_ana_tx_s | 0x0 0x2 Transmitter setting 
0x1058[3:0] er_vreg_gain 
_ ctrl 
In2_ana_tx_s | 0x0 0x2 Transmitter setting 
0x1458[3:0] er_vreg_gain 
_ ctrl 
In3_ana_tx_s | 0x0 0x2 Transmitter setting 
0x1858[3:0] er_vreg_gain 
_ ctrl 
InO_ana_tx_s | 0x0 0x3 Transmitter setting 
Ox0C40[1:0] ync_loss_det 
_mode 
Inl_ana_tx_s | 0x0 0x3 Transmitter setting 
0x1040[1:0] ync_loss_det 
_mode 
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Default | Setting Description 
SFR Address | SFR Name Value Valae 
In2_ana_tx_s | 0x0 0x3 Transmitter setting 
0x1440[1:0] ync_loss_det 
_mode 
In3_ana_tx_s | 0x0 0x3 Transmitter setting 
0x1840[1:0] ync_loss_det 
_mode 
II 
0x0208[3:0] ana_p —cd_v 0x0 0x4 PLL setting 
reg_gain_ctrl 
Ox00F0[7] ana_Icpll_res | 0x0 Oxi PLL setting 
erved[7] 
II 
0x020C[6:5] ana_p _cd_v | Oxl Oxi PLL setting 
reg_ictrl 
ana_pll_sync | 0x0 0x3 PLL setting 
0x0214[1:0] _loss_det_m 
ode 
0x0210[5] oo 0x0 Oxi PLL setting 
0x0 Oxi Clock setting of o_tx_hs_clk 
0x0268[0] hs_speed_sel 0x0: Div20 clock output 
0x1: Div10 clock output 
0x0 0x0 Clock setting of o_tx_link_sym_clk 
0x026C[4] Is_speed_sel 0x0: Div40/Div36 clock output 
0x1: Div20/Divi8 clock output 
0x0C44[3] Ind_t_ser_4 0x0 Oxi Transmitter setting 
Obit_en_rbr 
InO_tx_ser_4 | 0x0 Ox1 Transmitter setting 
ieee Obit_en_hbr 
0x0C441] Ind_t_ser_4 0x0 Oxi Transmitter setting 
Obit_en_hbr2 
InO_tx_ser_4 | 0x0 Oxi Transmitter setting 
44 ee ea bes 
cea Obit_en_hbr3 
0x1044[3] Int_t&_ser_4 0x0 Oxi Transmitter setting 
Obit_en_rbr 
0x1044[2] In1_t_ser_4 0x0 Ox1 Transmitter setting 
Obit_en_hbr 
0x1044[1] Int_t&_ser_4 0x0 Oxi Transmitter setting 
Obit_en_hbr2 
0x1044[0] Int_t_ser_4 0x0 Ox1 Transmitter setting 
Obit_en_hbr3 
In2_t 4 i 
0x1444[3] n — x_ser_ 0x0 Ox1 Transmitter setting 
Obit_en_rbr 
In2_tx_ser_4 | 0x0 Ox1 Transmitter setting 
eo Obit_en_hbr 
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Default | Setting Description 
SFR Address SFR Name Value Value 
In2_tx_ser_4 | 0x0 Ox1 Transmitter setting 
ieee Obit_en_hbr2 
In2_tx_ser_4 | 0x0 Ox1 Transmitter setting 
ra Obit_en_hbr3 
In3_tx_ser_4 | 0x0 Ox1 Transmitter setting 
Cees Obit_en_rbr 
In3_tx_ser_4 | 0x0 Ox1 Transmitter setting 
earew le Obit_en_hbr 
In3_tx_ser_4 | 0x0 Ox1 Transmitter setting 
eer Obit_en_hbr2 
In3_tx_ser_4 | 0x0 Ox1 Transmitter setting 
Ce Obit_en_hbr3 
InO_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
OMe [el ate_sel_rbr 0x1: HDMI FRL mode 
InO_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
iia as ate_sel_hbr 0x1: HDMI FRL mode 
InO_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
aes bi ate_sel_hbr2 0x1: HDMI FRL mode 
InO_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
hia cs ate_sel_hbr3 0x1: HDMI FRL mode 
0x1048[5] Ini_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
a ate_sel_rbr 0x1: HDMI FRL mode 
Ini_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
eae ae, ate_sel_hbr Ox1: HDMI FRL mode 
Ini_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
as let ate_sel_hbr2 0x1: HDMI FRL mode 
Ini_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
Pee) ate_sel_hbr3 0x1: HDMI FRL mode 
In2_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
eames ate_sel_rbr 0x1: HDMI FRL mode 
In2_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
each ae ate_sel_hbr 0x1: HDMI FRL mode 
In2_tx_ser_r | 0x0 0x0 0x0: HDMI TMDS mode 
omnes, ate_sel_hbr2 0x1: HDMI FRL mode 
0x1448[2] In2_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
: ate_sel_hbr3 0x1: HDMI FRL mode 
0x1848[5] In3_tx_ser_r | 0x0 0x0 0x0: HDMI TMDS mode 
= ate_sel_rbr 0x1: HDMI FRL mode 
0x1848[4] In3_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
7 ate_sel_hbr 0x1: HDMI FRL mode 
In3_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
rials ate_sel_hbr2 0x1: HDMI FRL mode 
In3_tx_ser_r | Ox0 0x0 0x0: HDMI TMDS mode 
oceenle ate_sel_hbr3 0x1: HDMI FRL mode 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3228 


RK3588 TRM-Part2 


Default | Setting Description 
SFR Address SFR Name Value Value 
0x0 0x0 Clock pattern to be driven on the 
clk_user_pat 
0x0804[7:0] 39 32 clock 
ee serial lanes. Bit 40 to 32. 
0x0 0x0 Clock pattern to be driven on the 
clk_user_pat 

0x0808[7:0] clock 

_31_24 
serial lanes. Bit 31 to 24. 
0x0 OxOF Clock pattern to be driven on the 
clk_user_pat 
Ox080C[7:0] 23 16 clock 
ee serial lanes. Bit 23 to 16. 
0x0 OxFF Clock pattern to be driven on the 
clk_user_pat 

0x0810[7:0] 15 8 clock 

Sein serial lanes. Bit 15 to 8. 
sietucse at 0x0 OXxFF Clock pattern to be driven on the 
ox0814[7:0]} | “o— - clock 
= serial lanes. Bit 7 to 0. 
0x0 0x0 0x0: Lane O drives the serial data 
iiozadmictnt ee iene the clock pattern 
7 Ik_l 

exee Tio oe Saas This register should be set for only 
HDMI TMDS mode basing clock lane 
requirement. 

0x0 0x0 Ox0: Lane 1 drives the serial data 
fae nance ee the clock pattern 
107 Ik_l ; 

Oxtn7S1 2) a a This register should be set for only 
HDMI TMDS mode basing clock lane 
requirement. 

0x0 0x0 Ox0: Lane 2 drives the serial data 
1: L 2 dri the clock pat 
janet = Seer maces e clock pattern 
0x1478[3 ds_clk_| 
: [3] cae ll This register should be set for only 
HDMI TMDS mode basing clock lane 
requirement. 
0x0 Ox1 0x0: Lane 3 drives the serial data 
1:L the clock patt 
iagehanactn . he aa e clock pattern 
0x1878[3 ds_clk_| 
2 [3] ne aes This register should be set for only 
HDMI TMDS mode basing clock lane 
requirement. 
hdmi_tmds_f | 0x0 Ox1 0x0: HDMI FRL mode 
eet rl_sel 0x1: HDMI TMDS mode 
ana_pll_pc Ox1 Ox1 PLL Settin 
0x0218[7:4] Sas oe : mg 
postdiv_sel 
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Default | Settin Description 
SFR Address SFR Name Value alice P 
0x0218[3:1] ana_pll_pcg_ | 0x0 0x0 PLL Setting 
clk_sel 
0x0218[0] ana_pll_pcg_ | 0x0 Ox1 0x0: Disables PIxe! clock Generation 
clk_en 0x1: Enables pixel clock generation 
0x0 OxF lane_en bitO: 
0x0 - Disables the lane 0 
Ox1 - Enables the lane 0 
lane_en bit1: 
0x0 - Disables the lane 1 
Ox1 - Enables the lane 1 
lane_en bit2: 
0x081C[3:0] lane_en 0x0 - Disables the lane 2 


Ox1 - Enables the lane 2 

lane_en bit3: 

0x0 - Disables the lane 3 

Oxi - Enables the lane 3 

Only one lane can be disabled based 
on HDMI protocol, that too in FRL 
3Gbps and 6Gbps rates only. 


27.6.2 Programming Sequence for HDMI eARC mode operation 

Below are the list registers to be configured to keep the sideband in eARC mode. The 
differential mode receive clk is available on o_earc_dmac_rxclk and data is availabel on 
o_earc_dmac_rxdata. The enable for differential mode receiver is i_earc_dmac_en. The 
common mode transmits enable is i_earc_tx_mode and receive enable i_earc_rx_mode. The 
input data for common mode transmit is i_aux_earc_txdata. The output data of common 
mode receivee is 0_earc_cmdc_rxdata. 
Table 27-6 Programming Sequence for HDMI eARC mode operation 


0x044C[5:4] 


sb_rx_rcal_o 
pt_code 


Default ttin D ription 
SFR Address SFR Name vaine iy lees as 
0x0 AS 1'bO: Select LCPLL reference clock 
Require | mux output (LCPLL alone mode and 
Ox025C[1] dig_clk_sel d Cascade mode) 
1'b1: Select ROPLL reference clock 
mux output (ROPLL alone mode) 
0x0 Oxi This is use to select finale rcal code 


after rcal enable goes low and rcal 
done goes high 

00: o_rcal_code = tune_code 

01: o_rcal_code = i_sfr_rcal_code 
10: o_rcal_code = tune_code + 
i_sfr_rcal_code 
(i_sfr_sb_rx_rterm_ctrl) 

11: o_rcal_code = tune_code 
i_sfr_rcal_code 
(i_sfr_sb_rx_rterm_ctrl) 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3230 


RK3588 TRM-Part2 


SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


0x0470[3:0] 


sb_afc_stb_n 
um 


0x0 


0x4 


OSC stable number for initial time... 
it 

use to configure number of times 
vco 

generate stable count to go for 
stable 

frequency comparison state 


0x046C[3:0] 


sb_afc_tol 


0x0 


0x3 


OSC stable tolerance... This is the 
tolarance for vco count that can be 
taken to make sure vco generating 
stable frequency 


0x0424[3:0] 


ana_sb_dmrx 
_afc_div_rati 
O 


0x0 


0x5 


This controls the post division after 
oscillator. 

0, 6 and 7 are not valid codes. 

1: divide by 16 

: divide by 8 

: divide by 4 

: divide by 2 

: divide by 1 (default) 


0x0480[0] 


sb_eARC_afc 
_en 


0x0 


Ox1 


o;n BR WN 


: AFC disable, 1: AFC enable 


0x0480[1] 


sb_eARC_en 


0x0 


Ox1 


Enable eARC mode for HDMI 


0x046C[4] 


sb_earc_sig_ 
det_bypass 


0x0 


Ox1 


This sfr use to bypass signal detect 
logic 


0x047C[7:2] 


sb_pwm_afc_ 
ctrl 


0x0 


OxC 


This is the sfr which use for 
selecting pwm afc calibration code 
depending on its MSB 

MSB = 1 then MSB -1 to 0 bits value 
taken as calibration code for pwm 
afc 

MSB=0 then afc code is internally 
generated from afc module logic if 
AFC _EN =1 


0x047C[1] 


sb_rcal_rstn 


0x0 


Ox1 


Sideband resister calibration enable 
signal 

If 1'bO resister calibration disable 
If 1'bi resister calibration enable 


0x0454[5:3] 


sb_ready_del 
ay_time 


0x0 


0x2 


This sfr is the select line to set 
count count wrt refclock cycle to set 
sb ready signal after all calibration 
completed 

3'b000: delay_time = 9'dO; // 0 
3'b001: delay_time = 9'd13; // 
0.5us 

for 25MHz refclk 
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0x0464[7:0] 


sb_tg_cnt_ru 
n_no_7_0 


Default | Settin Description 
SFR Address SFR Name Value aie P 
3'b010: delay_time = 9'd25; // lus 
for 25MHz refclk 
3'b011: delay_time = 9'd50; // 2us 
for 25MHz refclk 
3'b100: delay_time = 9'd75; // 3us 
for 25MHz refclk 
3'b101: delay_time = 9'd125; // 5us 
for 25MHz refclk 
3'b110: delay_time = 9'd250; // 
10us 
for 25MHz refclk 
3'b111: delay_time = 9'd500; // 
20us 
for 25MHz refclk 
default: delay_time = 9'd25; // lus 
for 25MHz refclk 
0x0 0x3 This is the code to be added in the 
0x044C[3:0] sb_rx_rterm_ tune code to generate finale 
ctrl rcal code depends on the value of 
i_sfr_sb_rx_rcal_opt_code 
0x0 0x3 For i_sb_rescal_tune<2:0> = 3, the 
table for both OffsetP and N looks 
like 
ana_sb_rxter 0000: 50 Ohms 
BAe m_offsp 0001: 48.4 Ohms 
0011: 46.9 Ohms 
0111: 45.5 Ohms 
1111: 44.2 Ohms 
0x0 0x3 For i_sb_rescal_tune<2:0> = 3, the 
table for both OffsetP and N looks 
like 
ana_sb_rxter 0000: 50 Ohms 
OSMAN Lose | m_offsn 0001: 48.4 Ohms 
0011: 46.9 Ohms 
0111: 45.5 Ohms 
1111: 44.2 Ohms 
0x0 0x3 This is the refclock count cycle 
during 


which rec clock counter run 

This count should be such that time 
duration with refclock good enough 
to 

get requird rec clock count 
(i_sfr_sb_tg_cnt_run_no * reference 
clock cycle period) <= 
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0x045C[3:0] 


sb_tg_pll_cd 
_vreg_fast_p 
ulse_time 


SFR Address | SFR Name pied Setting Description 
alue Value 
(i_sfr_sb_tg_earc_dmrx_recvrd_clk_ 
cn 
t* recover clock period) 
0x0 OxA This is the target count the rec clk 
should give for specifide refclock 
cycle 
sb_tg_earc_d This count should be 10, 20 or 40 
0x0460[7:0] mrx_recvrd_c (i_sfr_sb_tg_cnt_run_no * reference 
Ik_cnt clock cycle period) <= 
(i_sfr_sb_tg_earc_dmrx_recvrd_clk_ 
cn 
t* recover clock period) 
0x0 Ox5 This is the maximum target count 
from 
vco to be received for one ref clock 
cycle to to get 2.5GHz pll clock 
Refclock: count 
; sb_tg_osc_cn required 
DOE TEIEOD. Weta ay) 24MHz: 8'd106 
25MHz: 8’d 101 
26MHz: 8’d 98 
27MHz: 8’d 94 
45MHz: 8’d 57 
54MHz: 8’d 48 
0x0 0x3 This is the minimum target count 
from 
vco to be received for one ref clock 
cycle to to get 2.5GHz pll clock 
ee egesacen Refclock: count required 
0x0474[7:0] : a = 24MHz: 8’d 103 
as 25MHz: 8’d 99 
26MHz: 8’d 95 
27MHz: 8’d 92 
45MHz: 8’d 55 
54MHz: 8’d 46 
0x0 0x4 This sfr is the select line to set 


number of clock cycle for which vreg 
bypass signal going high 
4'b0000:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd25; // 1us 4'b0O000: 
4'b0001:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd50; // 2us 
4'b0010:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd75; // 3us 
4'b0011:tg_sb_pll_cd_vreg_fast_pul 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


se_time =14'd100; // 4us 
4'b0100:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd125; // 5us 
4'b0101:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd250; // 10us 
4'b0110:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd500; // 20us 
4'b0111:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd750; // 30us 
4'b1000:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd1000; // 40us 
4'b1001:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd1250; // 50us 
4'b1010:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd2500; // 100us 
4'b1011:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd3750; // 150us 
4'b1100:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd5000; // 200us 
4'b1101:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd7500; // 300us 
4'b1110:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd10000; // 400us 
4'b1111:tg_sb_pll_cd_vreg_fast_pul 
se_time =14'd12500; // 500us 
default:tg_sb_pll_cd_vreg_fast_puls 
e_time =14'd250; 


0x0450[2:0] 


sb_tg_rxterm 
_en_delay_ti 
me 


0x0 


0x2 


This sfr is the select line to set 
count wrt refclock cycle to set 
rxterm 

enable after sb enable goes high 
3'b000: delay_time = 9'dO; // 0 
3'b001: delay_time = 9'd13; // 
0.5us 

for 25MHz refclk 

3'b010: delay_time = 9'd25; // lus 
for 25MHz refclk 

3'b011: delay_time = 9'd50; // 2us 
for 25MHz refclk 

3'b100: delay_time = 9'd75; // 3us 
for 25MHz refclk 

3'b101: delay_time = 9'd125; // 5us 
for 25MHz refclk 

3'b110: delay_time = 9'd250; // 
10us 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


for 25MHz refclk 

3'b111: delay_time = 9'd500; // 
20us 

for 25MHz refclk 

default: delay_time = 9'd25; // 1us 
for 25MHz refclk 


0x0450[5:3] 


sb_tg_sb_en 
_delay_time 


0x0 


0x2 


This sfr is the select line to set 
count wrt refclock cycle to set sb 
enable after rcal done goes high 
3'b000: delay_time = 9'dO; // 0 
3'b001: delay_time = 9'd13; // 
0.5us 

for 25MHz refclk 

3'b010: delay_time = 9'd25; // lus 
for 25MHz refclk 

3'b011: delay_time = 9'd50; // 2us 
for 25MHz refclk 

3'b100: delay_time = 9'd75; // 3us 
for 25MHz refclk 

3'b101: delay_time = 9'd125; // 5us 
for 25MHz refclk 

3'b110: delay_time = 9'd250; // 
10us 

for 25MHz refclk 

3'b111: delay_time = 9'd500; // 
20us 

for 25MHz refclk 

default: delay_time = 9'd25; // lus 
for 25MHz refclk 


0x0414[2:0] 


ana_sb_tx_hl 
vil_prog 


0x0 


Ox7 


This controls the voltage buffer 
in/out 

high value. 
000: 480mV 
001: 490mV 
010: 515mV 
011: 535mV 
100: 560mV 
101: 580mV 
110: 600mV 
111:623mV 


0x0418[6:4] 


ana_sb_tx_ll 
vl_prog 


0x0 


Ox7 


This controls the voltage buffer 
in/out 

low value. 

000: 320mV 

001: 310mV 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


010: 
011: 
100: 
101: 


285mV 
260mV 
240mV 
220mV 
110: 200mV 
111: 180mV 


0x043C[3:0] 


ana_sb_vreg 
_gain_ctrl 


Ox1 


0x0 


Controls the feedback gain of the 
LDO. 

: 1.00 

: 1.03 

: 1.04 

1.05 

: 1.06 

: 1.09 

. 1.12 

21.15 


NOM BRWN EF O 


0x0440[0] 


ana_sb_vreg 
_ref_sel 


0x0 


Ox1 


Used as power saving mode 


0x0454[2:0] 


sb_tg_osc_en 
_delay_time 


0x0 


0x2 


This sfr is the select line to set 
count count wrt refclock cycle to set 
oscillator enable after vreg sequence 
completed 

3'b000: delay_time = 9'dO; // 0 
3'b001: delay_time = 9'd13; // 
0.5us 

for 25MHz refclk 

3'b010: delay_time = 9'd25; // lus 
for 25MHz refclk 

3'b011: delay_time = 9'd50; // 2us 
for 25MHz refclk 

3'b100: delay_time = 9'd75; // 3us 
for 25MHz refclk 

3'b101: delay_time = 9'd125; // 5us 
for 25MHz refclk 

3'b110: delay_time = 9'd250; // 
10us 

for 25MHz refclk 

3'b111: delay_time = 9'd500; // 
20us 

for 25MHz refclk 

default: delay_time = 9'd25; // lus 
for 25MHz refclk 


0x0458[6:4] 


sb_tg_osc_en 
_to_afc_rstn 
_delay_time 


0x0 


0x2 


This sfr is the select line to set count 
wrt refclock cycle to release reset to 
afc calibration module after oscillator 
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Default | Settin Description 
SFR Address SFR Name Value Gali P 
osc enable signal seting. 
3'b000: delay_time = 9'dO; // 0 
3'b001: delay_time = 9'd13; // 
0.5us 
for 25MHz refclk 
3'b010: delay_time = 9'd25; // lus 
for 25MHz refclk 
3'b011: delay_time = 9'd50; // 2us 
for 25MHz refclk 
3'b100: delay_time = 9'd75; // 3us 
for 25MHz refclk 
3'b101: delay_time = 9'd125; // 5us 
forc25MHz refclk 
3'b110: delay_time = 9'd250; // 
10us 
for 25MHz refclk 
3'b111: delay_time = 9'd500; // 
20us 
for 25MHz refclk 
default: delay_time = 9'd25; // lus 
for 25MHz refclk 
0x0 Ox5 This controls the post division after 
oscillator. 
0, 6 and 7 are not valid codes. 
0x042413:0 ica one 1: divide by 16 
mpacnee md ns Pee 2: divide by 8 
3: divide by 4 
4: divide by 2 
5: divide by 1 (default) 
0x040C[1] ovrd_sb_rx_r | 0x0 Ox1 Enable SFR override for rescal done 
escal_done 
0x0410[5] sundebL-ea 0x0 Oxi Enable SFR override for sideband 
enable 
0x0408[5] ovrd_sb_rxte | 0x0 Ox1 Epable ork override for sideband rx 
r_en termination enable 
ovrd_sb_earc | 0x0 Oxi Enable SFR override for sideband 
anaes _cmdc_en eARC CMDC mode enable 
0x043C[7] ovrd_sb_vreg | 0x0 Ox1 Enable SFR override for sideband 
_en vreg enable 
0x043C[5] ovrd_sb_vreg | 0x0 Ox1 Enable SFR override for sideband 
_lpf_bypass vreg LPF bypass pulse 
0x043C[5] ovrd_sb_vreg | 0x0 Ox1 Enable SFR override for sideband 
_Ipf_bypass vreg LPF bypass pulse 
ox048C[5] ovrd_sb_read | 0x0 Oxi Enable SFR override for sideband 


y 


ready 
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Default | Setting Description 
SFR Address SFR Name Value Value 
Bring up Bias/BGR, deassert init_rstn, cmn_rstn if not done already and wait for 1000us 
0x040C[0] sb_rx_rescal | 0x0 Ox1 SFR override value for rescal done 
_done 
Wait for 50us 
0x0410[4] sb_rxterm_e | 0x0 Oxi SFR GvErnigs value for sideband rx 
n termination enable 
Wait for 50us 
0x0408[4] sb_rxterm_e | 0x0 Oxi SFR Overiige value for sideband rx 
n termination enable 
Wait for 50us 
sb_earc_cmd | 0x0 Ox1 SFR override value for sideband 
See c_en eARC CMDC mode enable 
0x0 Oxi SFR override value for sideband vre 
0x043C[6] sb_vreg_en | ~~ pn eey eneaven vam 
enable 
Wait for 50us 
0x043C[4] sb_vreg_Ipf_ | 0x0 Ox1 SFR override value for sideband vreg 
bypass LPF bypass pulse 
Wait for 250us 
0x043C[4] sb_vreg_Ipf_ | 0x0 0x0 SFR override value for sideband vreg 
bypass LPF bypass pulse 
Wait for 100us 
0x048C[4] ab-reaay 0x0 Oxi oe value for sideband 


27.6.3 EDP TX PHY Application 

“SFR Address” in the tables below means that Comb TX PHY’s address. 

27.6.3.1 Start-Up Sequence for PHY 

The Power-Up sequence as the table below. 

Table 27-7 Programming Sequence for DP Start-Up operation 
Power-Up Sequence 


Power up and clock is valid 

Reset PHY and reset init_rstn, cmn_rstn and lane_rstn by writing 
PMU1CRU_SOFTRST_CONO3[15]=1’b1, PMU1CRU_SOFTRST_CONO4[0]=1’b1, 
PMU1CRU_SOFTRST_CONO4[1]=1’b1 

Release APB reset of PHY 

Write internal registers thought APB. Configure AUX and Main Link register in this stage. 
Detail configuration can be found in the following chapters. 

Write HDPTXPHY_GRF_CONO[6:5]=2'b11, bias_en=1, bgr_en=1 


Wait 10us 

Write PMU1CRU_SOFTRST_CONO3[15]=1’b0, release init_rstn 
Wait 10us 

Write HDPTXPHY_GRF_CONO[7]=1’b1, pll_en=1 

Wait 10us 


PMU1CRU_SOFTRST_CONO4[0]=1’b0O, release cmn_rstn 
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Power-Up Sequence 


Wait o_pll_lock_done, read <HDPTXPHY_GRF_STATUSO> (Please see HDPTXPHY_GRF for 
base and offset address) until bit3 o_pll_lock_done=1. 


Wait 10us 


PMU1CRU_SOFTRST_CONO04[1]=1’b0O, release lane_rstn 


Wait o_phy_rdy, read <HDPTXPHY_GRF_STATUSO> until bitl o_phy_rdy=1. 


The PHY’s configuration is ready, the controller can send data. 


27.6.3.2 PHY AUX Setting 


Below are the registers to be configured to bring up sideband in aux mode. Please set AUX 
as the sequence in the table below. 
Table 27-8 Programming Sequence for DP AUX mode operation 


SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


0x044C[5:4] 


sb_rx_rcal_o 
pt_code 


0x0 


Ox1 


This is use to select finale rcal code 
after rcal enable goes low and rcal 
done goes high 

2’b00: o_rcal_code = tune_code 
2'b01: o_rcal_code = 
i_sfr_rcal_code 

2’'b10: o_rcal_code = tune_code + 
i_sfr_rcal_code 
(i_sfr_sb_rx_rterm_ctrl) 

2’'b11: o_rcal_code = tune_code - 
i_sfr_rcal_code 
(i_sfr_sb_rx_rterm_ctrl) 


0x044C[3:0] 


sb_rx_rterm_ 
ctrl 


0x0 


0x3 


This is the code to be added in the 
tune code to generate finale rcal 
code depends on the value of 
i_sfr_sb_rx_rcal_opt_code 


0x0450[5:3] 


sb_tg_sb_en 
_delay_time 


0x0 


0x2 


This sfr is the select line to set count 
wrt refclock cycle to set sb enable 
after rcal done goes high 

3'b000: delay_time = 9'dO; 

Ous for 25MHz refclk 

3'b001: delay_time = 9'd13; 
0.5us for 25MHz refclk 

3'b010: delay_time = 9'd25; 

lus for 25MHz refclk 

3'b011: delay_time = 9'd50; 

2us for 25MHz refclk 

3'b100: delay_time = 9'd75; 

3us for 25MHz refclk 

3'b101: delay_time = 9'd125; 
5us for 25MHz refclk 

3'b110: delay_time = 9'd250; 
10us for 25MHz refclk 

3'b111: delay_time = 9'd500; 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


20us for 25MHz refclk 
default: delay_time = 9'd25; 
1Lus for 25MHz refclk 


0x0450[2:0] 


sb_tg_rxterm 
_en_delay_ti 
me 


0x0 


0x2 


This sfr is the select line to set count 
wrt refclock cycle to set rxterm 
enable after sb enable goes high 
3'b000: delay_time = 9'dO; 
Ous for 25MHz refclk 

3'b001: delay_time = 9'd13; 
0.5us for 25MHz refclk 

3'b010: delay_time = 9'd25; 
lus for 25MHz refclk 

3'b011: delay_time = 9'd50; 
2us for 25MHz refclk 

3'b100: delay_time = 9'd75; 
3us for 25MHz refclk 

3'b101: delay_time = 9'd125; 
5us for 25MHz refclk 

3'b110: delay_time = 9'd250; 
10us for 25MHz refclk 

3'b111: delay_time = 9'd500; 
20us for 25MHz refclk 

default: delay_time = 9'd25; 
ius for 25MHz refclk 


0x0454[5:3] 


sb_ready_del 
ay_time 


0x0 


0x2 


This sfr is the select line to set count 
count wrt refclock cycle to set sb 
ready signal after all calibration 
completed 

3'b000: delay_time = 9'dO; 
Ous for 25MHz refclk 

3'b001: delay_time = 9'd13; 
0.5us for 25MHz refclk 

3'b010: delay_time = 9'd25; 
lus for 25MHz refclk 

3'b011: delay_time = 9'd50; 
2us for 25MHz refclk 

3'b100: delay_time = 9'd75; 
3us for 25MHz refclk 

3'b101: delay_time = 9'd125; 
5us for 25MHz refclk 

3'b110: delay_time = 9'd250; 
10us for 25MHz refclk 

3'b111: delay_time = 9'd500; 
20us for 25MHz refclk 

default: delay_time = 9'd25; 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


1us for 25MHz refclk 


0x0454[2:0] 


sb_tg_osc_en 
_delay_time 


0x0 


0x2 


This sfr is the select line to set count 


count wrt refclock cycle to set 


oscillator enable after vreg sequence 


completed 

3'b000: delay_time = 9'dO; 
Ous for 25MHz refclk 

3'b001: delay_time = 9'd13; 
0.5us for 25MHz refclk 
3'b010: delay_time = 9'd25; 
lus for 25MHz refclk 

3'b011: delay_time = 9'd50; 
2us for 25MHz refclk 

3'b100: delay_time = 9'd75; 
3us for 25MHz refclk 

3'b101: delay_time = 9'd125; 
5us for 25MHz refclk 

3'b110: delay_time = 9'd250; 
10us for 25MHz refclk 
3'b111: delay_time = 9'd500; 
20us for 25MHz refclk 
default: delay_time = 9'd25; 
lus for 25MHz refclk 


0x0458[6:4] 


sb_tg_osc_en 
_to_afc_rstn 
_delay_time 


0x0 


0x2 


This sfr is the select line to set count 
wrt refclock cycle to release reset to 
afc calibration module after oscillator 


osc enable signal set. 

3'b000: delay_time = 9'dO; 
Ous for 25MHz refclk 

3'b001: delay_time = 9'd13; 
0.5us for 25MHz refclk 
3'b010: delay_time = 9'd25; 
lus for 25MHz refclk 

3'b011: delay_time = 9'd50; 
2us for 25MHz refclk 

3'b100: delay_time = 9'd75; 
3us for 25MHz refclk 

3'b101: delay_time = 9'd125; 
5us for 25MHz refclk 

3'b110: delay_time = 9'd250; 
10us for 25MHz refclk 
3'b111: delay_time = 9'd500; 
20us for 25MHz refclk 
default: delay_time = 9'd25; 
ius for 25MHz refclk 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


0x045C[3:0] 


sb_tg_pll_cd 
_vreg_fast_p 
ulse_time 


0x0 


0x4 


This sfr is the select line to set 


number of clock cycle for which vreg 


bypass signal go high 
4'b0000: 


time 


tg_sb_pll_cd_vreg_fast 
= 14'd25; 

lus for 25MHz refclk 
4'boo01: 
tg_sb_pll_cd_vreg_fast 


pulse 


pulse 


time 


= 14'd50; 

2us for 25MHz refclk 
4'b0010: 
tg_sb_pll_cd_vreg_fast 


pulse 


time 


= 14'd75; 

3us for 25MHz refclk 
4'b0011: 
tg_sb_pll_cd_vreg_fast 


pulse 


time 


= 14'd100; 

4us for 25MHz refclk 
4'b0100: 
tg_sb_pll_cd_vreg_fast 


pulse 


time 


= 14'd125; 

5us for 25MHz refclk 
4'b0101: 
tg_sb_pll_cd_vreg_fast 


pulse 


time 


= 14'd250; 

10us for 25MHz refclk 
4'b0110: 
tg_sb_pll_cd_vreg_fast 


pulse 


time 


= 14'd500; 

20us for 25MHz refclk 
4'b0111: 
tg_sb_pll_cd_vreg_fast 


pulse 


time 


= 14'd750; 

30us for 25MHz refclk 
4'b1000: 
tg_sb_pll_cd_vreg_fast 


pulse 


time 


= 14'd1000; 

40us for 25MHz refclk 
4'b1001: 
tg_sb_pll_cd_vreg_fast 


pulse 


time 


= 14'd1250; 
50us for 25MHz refclk 
4'b1010: 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


tg_sb_pll_cd_vreg_fast_pulse_time 
= 14'd2500; 

100us for 25MHz refclk 

4'b1011: 
tg_sb_pll_cd_vreg_fast_pulse_time 
= 14'd3750; 

150us for 25MHz refclk 

4'b1100: 
tg_sb_pll_cd_vreg_fast_pulse_time 
= 14'd5000; 

200us for 25MHz refclk 

4'b1101: 
tg_sb_pll_cd_vreg_fast_pulse_time 
= 14'd7500; 

300us for 25MHz refclk 

4'b1110: 
tg_sb_pll_cd_vreg_fast_pulse_time 
= 14'd10000; 

400us for 25MHz refclk 

4'b1111: 
tg_sb_pll_cd_vreg_fast_pulse_time 
= 14'd12500; 

500us for 25MHz refclk 

default: 
tg_sb_pll_cd_vreg_fast_pulse_time 
= 14'd250; 


0x0460[7:0] 


sb_tg_earc_d 
mrx_recvrd_c 
Ik_cnt 


0x0 


OxA 


This is the target count the rec clk 
should give for specifide refclock 
cycle 

This count should be 10, 20 or 40 
(i_sfr_sb_tg_cnt_run_no * reference 
clock cycle period) <= 
(i_sfr_sb_tg_earc_dmrx_recvrd_clk_ 
cnt* recover clock period 


0x0464[7:0] 


sb_tg_cnt_ru 
n_no_7_0 


0x0 


0x3 


This is the refclock count cycle 
during 

which rec clock counter run 

This count should be such that time 
duration with refclock good enough 
to 

get requird rec clock count 
(i_sfr_sb_tg_cnt_run_no * reference 
clock cycle period) <= 
(i_sfr_sb_tg_earc_dmrx_recvrd_clk_ 
cnt* recover clock period) 
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_Ipbk_data 


SFR Address | SFR Name ahi ee Der pion 
Ox046C[4] sb_earc_sig_ 0x0 Oxt Ts sfr use to bypass signal detect 
det_bypass logic 
OSC stable tolerance. This is the 
0x046C[3:0] Sp -aretel 0x0 0x3 tolarance for vco count that cae 
taken to make sure vco generating 
stable frequency 
OSC stable number for initial time.it 
use to configure number of times 
sb_afc_stb_n 
0x0470[3:0] re 0x0 0x4 vco generate stable count to go for 
stable 
frequency comparison state 
This is the minimum target count 
from 
vco to be received for one ref clock 
cycle to to get 2.5GHz PLL clock 
Sptgceseten Refclock: count required 
0x0474[7:0] t ay = 0x0 Ox67 24MHz: 8’d103 
= 25MHz: 8’d99 
26MHz: 8’d95 
27MHz: 8’d92 
45MHz: 8’d55 
54MHz: 8’d46 
This is the maximum target count 
from vco to be received for one ref 
clock cycle to to get 2.5GHz pll clock 
Refclock: count required 
; sb_tg_osc_cn 24MHz: 8’d106 
0x0478[7:0] Tmax 0x0 Ox6A >5MH?: 8’d101 
26MHz: 8’d98 
27MHz: 8’d94 
45MHz: 8’d57 
54MHz: 8’d48 
This is the sfr which use for selecting 
pwm afc calibration code depending 
on its MSB 
MSB = 1 then MSB-1 to O bits value 
sb_pwm_afc_ 
0x047C[7:2] re 0x0 Ox5 taken as calibration code for pwm 
afc 
MSB = 0 then afc code is internally 
generated from afc module logic if 
AFC _EN =1 
The loopback data from register; the 
0x0434[4] ana_sb_dmrx nae oa duty cycle of the data have to be 


more 
than 53% or less than 47%. 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


0x0440[1] 


ana_sb_vreg 
_out_sel 


0x0 


Ox1 


It bypasses the LDO with VDD. 


0x0440[0] 


ana_sb_vreg 
_ref_sel 


0x0 


Ox1 


Used as power saving mode 


0x043C[3:0] 


ana_sb_vreg 
_gain_ctrl 


Ox1 


0x0 


Controls the feedback gain of the 
LDO. 

4’b0000: 1.00 

4’b0001: 1.03 

4’b0010: 1.04 

4’b0011: 1.05 

4’b0100: 1.06 

4’b0101: 1.09 

4’b0110: 1.12 

4’b0111: 1.15 


0x0408[3:0] 


ana_sb_rxter 
m_offsp 


0x0 


0x3 


For i_sb_rescal_tune<2:0> = 3, the 
table for both OffsetP and N looks 
like 

4’b0000: 50 Ohms 

4’b0001: 48.4 Ohms 

4’b0011: 46.9 Ohms 

4’b0111: 45.5 Ohms 

4’b1111: 44.2 Ohms 


0x040C[6:3] 


ana_sb_rxter 
m_offsn 


0x0 


0x3 


For i_sb_rescal_tune<2:0> = 3, the 
table for both OffsetP and N looks 
like 

4’b0000: 50 Ohms 

4’b0001: 48.4 Ohms 

4’b0011: 46.9 Ohms 

4’b0111: 45.5 Ohms 

4’b1111: 44.2 Ohms 


0x047C[1] 


sb_rcal_rstn 


0x0 


Ox1 


Sideband resister calibration enable 
signal 

If 1'bO resister calibration disable 
If 1'bi resister calibration enable 


0x0410[0] 


sb_aux_en 


0x0 


Ox1 


AUX Enable This is ovrd for 
sb_aux_en_in 

1’b0: Disable 

1’b1: Enable 


0x0480[7] 


sb_aux_en_i 
n 


0x0 


Ox1 


AUX Enable 
1’b0: Disable 
1’b1: Enable 


0x040C[1] 


ovrd_sb rx_r 
escal_done 


0x0 


Ox1 


Enable SFR override for rescal done 


0x0410[5] 


ovrd_sb_en 


0x0 


Ox1 


Enable SFR override for sideband 
enable 
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Default | Setting Description 
SFR Address SFR Name Value Value 
0x0408[5] ovrd_sb_rxte 0x0 ia eae ark override for sideband rx 
rm_en termination enable 
0x043C[7] ovrd_sb_vreg 0x0 Oxt Enable SFR override for sideband 
_en vreg enable 


Enable SFR override for sideband 
ovrd_sb_ aux 


0x0410[1] 0x0 Ox1 aux 
_en 
enable 
0x048C[5] ovrd_sb_read 0x0 Oxt Enable SFR override for sideband 
y ready 
Bring up Bias/BGR, deassert init_rstn, cmn_rstn if not done already and wait for 1000us 
0x040C[0] na 0x0 x1 SFR override value for rescal done 


Wat for 100us 


SFR id lue for sideband 
0x0410[4] sb_en 0x0 Ox1 override value for si 


enable 
Wait for 100us 
t SFR id lue fe ideband 
0x0408[4] sb_rxterm_e Axe oui Overt e value for side rx 
n termination enable 


Wait for 10us 


SFR override value for sideband vreg 


4 0x0 Ox1 
0x043C[6] sb_vreg_en “ % enable 


Wait for 10us 


SFR override value for sideband aux 


0x0410[0] sb_aux_en 0x0 Ox1 
enable 


Wait for 100us 
0x048C[4] sb_ready 0x0 Ox1 


27.6.3.3 PHY Main Link Setting 
Below are the registers to be configured to set RBR/HBR/HBR2 rates. Please set link rate as 
the sequence in the table below. For the different setting of RBR/HBR/HBR2 rates and 1/2/4 
lane, please see the table below. 

Table 27-9 DP mode Setting 


Default | Setting Description 
SFR Address | SFR Name Value Value 


0x0800[2] protocol_sel 0x0 0x0 DP mode 

1'bO: Select LCPLL reference clock 

mux output (LCPLL alone mode and 
0x025C[1] dig_clk_sel 0x0 Ox1 Cascade mode) 

1'b1: Select ROPLL reference clock 
mux output (ROPLL alone mode) 


if RBR: 

<0x0144> = 0x87, <0x0154>=0x87, <0x0168>=0x33 
<0x0180> = 0x21, <0x0190>=0x07, <0x0194> = 0x00 
<0x01b0> = 0x03, <0x01cO>=0x08 

else if HBR: 

<0x0148> = 0x71, <0x0158>=0x71, <0Ox0168> = 0x31 
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SFR Address 


SFR Name 


Default 
Value 


Setting 
Value 


Description 


<0x0184> = 0x27, <0x0190>=O0x0f, <0x0198> = Ox0d 
<0x01b4> = 0x07, <0x01c4>=0x18 


else if HBR2: 


<0x014c> = 0x71, <Ox015c> = 0x71, <0x016c> 
<0x0188> = 0x27, <0x0190> = OxOf, <0x019c> 


0x03 
Ox0d 


<0x01b8> = 0x07, <Ox01c8> = 0x18 

| tx_j ; 
Ox0C28[4] nO_ana_tx_j 0x0 Oxt Transmitter Setting 

eq_en 

Ini 
0x1028[4] n1_ana_tx_j Ae ox | Transmitter Setting 

eq_en 

In2 tx_j ; 
0x1428[4] né2_ana_tx_] 0x0 Oxi Transmitter Setting 

eq_en 

| tx_j ; 
0x1828[4] n3_ana_tx_j 0x0 el Transmitter Setting 

eq_en 

InO_tx_j T itt tti 
0x0C28[3:0] nO_tx_jeq_e 0x0 0x7 ransmitter Setting 

ven_ctrl_rbr 
Ox0C2C[7:4] nO_tx_jeq_e 0x0 0x7 ransmitter Setting 

ven_ctrl_hbr 

InO_tx_jeq_e Transmitter Setting 
OxOC2C[3:0] | ven_ctrl_hbr 0x0 Ox7 

2 

Ini_tx_j at 
0x1028[3:0] nfi_tx_jeq_e 0x0 ae ransmitter Setting 

ven_ctrl_rbr 

Ini_tx_j oF ; 
0x102C[7:4] ni_tx_jeq_e 0x0 0x7 ransmitter Setting 

ven_ctrl_hbr 

In1_tx_jeq_e Transmitter Setting 
0x102C[3:0] | ven_ctrl_hbr 0x0 Ox7 

2 

In2_tx_j 
0x1428[3:0] n2_tx_jeq_e 0x0 0x7 Transmitter Setting 

ven_ctrl_rbr 

| j : 
0x142C[7:4] n2_tx_jeq_e avo ox7 | Transmitter Setting 

ven_ctrl_hbr 

In2_tx_jeq_e Transmitter Setting 
0x142C[3:0] | ven_ctrl_hbr 0x0 Ox7 

2 

In3_tx_j ; 
0x1828[3:0] n3_tx_jeq_e 0x0 0x7 Transmitter Setting 

ven_ctrl_rbr 

| 
0x182C[7:4] n3_tx_jeq_e Axe ox7 | Transmitter Setting 

ven_ctrl_hbr 

In3_tx_jeq_e Transmitter Setting 
0x182C[3:0] | ven_ctrl_hbr 0x0 Ox7 

2 

InO_tx_j T itt tti 
0x0C30[3:0] NUE JEG xo os ransmitter Setting 

dd_ctrl_rbr 
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|_sel 


Default | Setting Description 
SFR Address | SFR Name Value Value 
; ; 
0x0C34[7:4] nO_tx_jeq_o 0x0 0x7 Transmitter Setting 
dd_ctrl_hbr 
InO_tx_jeq_o Transmitter Setting 
4[3: 
0x0C34[3:0] Adee “HERD 0x0 0x7 
Ini_tx_j 
0x1030[3:0] ni_tx_jeq_o 0x0 0x7 Transmitter Setting 
dd_ctrl_rbr 
0x1034[7:4] Ini_tx_jeq_o 0x0 Ox7 Transmitter Setting 
dd_ctrl_hbr 
In1_tx_jeq_o Transmitter Setting 
1034[3: 
0x1034[3:0] dd cer: hb? 0x0 0x7 
In2_tx_j T itt tti 
0x1430[3:0] n2_tx_jeq_o 0x0 0x7 ransmitter Setting 
dd_ctrl_rbr 
; In2_tx_jeq_o Transmitter Setting 
0x1434[7:4] det vee che 0x0 Ox7 
; In2_tx_jeq_o Transmitter Setting 
0x1434[3:0] dd ctr “AbrD 0x0 0x7 
In3_tx_j T itt tti 
0x1830[3:0] n3_tx_jeq_o 0x0 0x7 ransmitter Setting 
dd_ctrl_rbr 
In3_tx_jeq_o Transmitter Setting 
1 : 
0x1834[7:4] dd-ieee hoe 0x0 0x7 
In3_tx_jeq_o Transmitter Setting 
1834[3: 
0x1834[3:0] dc etd “ABr2 0x0 0x7 
| t 
OxOCOC[4:0] nO_tx_drv_lv 0x0 OxC Transmitter Setting 
|_ ctrl 
Ini_t 
0x100C[4:0] ni_tx_drv_lv 0x0 Ox Transmitter Setting 
|_ ctrl 
In2_t 
0x140C[4:0] n2_tx_drv_lv 0x0 OxC Transmitter Setting 
|_ ctrl 
| t 
0x180C[4:0] n3_tx_drv_lv 0x0 OxC Transmitter Setting 
|_ ctrl 
InO_ana_tx_d Transmitter Setting 
OxO0C1iC[6] rv_accdrv_po 0x0 Ox1 
|_sel 
Inl_ana_tx_d Transmitter Setting 
0x101C[6] rv_accdrv_po 0x0 Ox1 
|_sel 
In2_ana_tx_d Transmitter Setting 
0x141C[6] rv_accdrv_po 0x0 Ox1 
|_sel 
In3_ana_tx_d Transmitter Setting 
0x181C[6] rv_accdrv_po 0x0 Ox1 
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Default | Setting Description 
SFR Address SFR Name Value Value 
InO_ana_tx_d Transmitter Setting 
Ox0C1iC[5:3] rv_accdrv_ctr 0x0 0x4 
| 
Inl_ana_tx_d Transmitter Setting 
0x101C[5:3] rv_accdrv_ctr 0x0 0x4 
| 
In2_ana_tx_d Transmitter Setting 
0x141C[5:3] rv_accdrv_ctr 0x0 0x4 
| 
In3_ana_tx_d Transmitter Setting 
0x181C[5:3] rv_accdrv_ctr 0x0 0x4 
| 
I|_tx_h PLL setti 
0x021C[2] Stree 0x0 Ox1 eee 
s_clk_en 
I|_cd_h PLL setti 
0x0204[0] ae ie Ox0 Ox1 Perit 
sclk_east_en 
I|_cd_h PLL setti 
0x0204[1] EU seer Ox0 Ox0 Pere 
sclk_west_en 
2’b00: 18 bit data bus (for HDMI FRL 
mode only) 
data_bus_wid 2’b01: 20 bit data bus 
PAPO TSE |e a 0x1 | 2'b10: 36 bit data bus (for HDMI FRL 
mode only) 
2’'b11: 40 bit data bus 
bus_width_se 1’b0: 20 bit data bus 
operat | oe ue 1’b1: 40 bit data bus 
Multiplexes the register settings for 
analog blocks. 
nee 2’b00: RBR register settings applied 
oe to analog ( *_rbr registers) 
dp_tx_link_b 2'b01: HBR ist ti lied 
0x0254[1:0] p_tx_link_ xO Oa register os ings applie 
Ww oe to analog ( *_hbr registers) 
0x2 2’b10: HBR2 register settings 
applied to analog ( *_hbr2 registers) 
This register is set differently when 
work in different rates. 
1’b0: Cascade mode/LCPLL mode 
cmn_ropll_al 1’b1: ROPLL alone mode 
264[2 1 
oxteerle] one_mode Oxe x ROPLL alone mode should be used 
for RBR, HBR and HBR2 modes. 
| t T itt tti 
Ox0C6C7:0] nO_ana_tx_r 0x0 pei ransmitter setting 
eserved 
In1 t T itt tti 
0x106C[7:0] ni_ana_tx_r 6x0 Oxi ransmitter setting 
eserved 
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Default | Settin Description 
SFR Address SFR Name Value elie P 
0x014C[7:0] In2_ana_tx_r 0x0 Oxt Transmitter setting 
eserved 
0x018C[7:0] In3_ana_tx_r 0x0 Ox Transmitter setting 
eserved 
InO_ana_tx_s Transmitter setting 
0x0C58[3:0] er_vreg_gain 0x0 0x2 
_ ctrl 
Inl_ana_tx_s Transmitter setting 
0x1058[3:0] er_vreg_gain 0x0 Ox2 
_ ctrl 
In2_ana_tx_s Transmitter setting 
0x1458[3:0] er_vreg_gain 0x0 0x2 
_ ctrl 
In3_ana_tx_s Transmitter setting 
0x1858[3:0] er_vreg_gain 0x0 Ox2 
_ ctrl 
InO_ana_tx_s Transmitter setting 
0x0C40[1:0] ync_loss_det 0x0 0x3 
_mode 
Inl_ana_tx_s Transmitter setting 
0x1040[1:0] ync_loss_det 0x0 0x3 
_mode 
In2_ana_tx_s Transmitter setting 
0x1440[1:0] ync_loss_det 0x0 0x3 
_mode 
In3_ana_tx_s Transmitter setting 
0x1840[1:0] ync_loss_det 0x0 0x3 
_mode 
0x0208[3:0] ana_pll_cd_v 0x0 Od PLL setting 
reg_gain_ctrl 
OxOOFO[7] ana_Icpll_res 0x0 Oxt PLL setting 
erved[ 7] 
0x020C[6:5] ana_pll_cd_v x4 Oxt PLL setting 
reg_ictrl 
ana_pll_sync PLL setting 
0x0214[1:0] _loss_det_m 0x0 0x3 
ode 
0x0210[5] eae 0x0 Ox PLL setting 
Clock setting of o_tx_hs_clk 
0x0268[0] hs_speed_sel 0x0 Ox1 1’b0: Div20 clock output 
1’b1: Divi0 clock output 
0x026C[4] ieeepeeancal 0x0 Oxt Clock setting of o_tx_link_sym_clk 


1’b0: Div40/Div36 clock output 
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Default | Setting Description 
SFR Address SFR Name Value Value 
1’b1: Div20/Div18 clock output 
| t 4 i i 
0x0C443] no_ x_ser_ 0x0 Oxt Transmitter setting 
Obit_en_rbr 
| t 4 i i 
0x0C44]2] no_ x_ser_ 0x0 Oxt Transmitter setting 
Obit_en_hbr 
InO_tx_ser_4 Transmitter setting 
44[1 te re es 
0x0C44[1] Obit_en_hbr2 0x0 Ox1 
Ini_t 4 i i 
0x1044[3] n — X_ser_ Oxo Oxd Transmitter setting 
Obit_en_rbr 
Ini_tx_ser_4 Transmitter setting 
0x1044[2] Obit. en hbr 0x0 Ox1 
Ini_tx_ser_4 Transmitter setting 
0x1044[1] Obit_en_hbr2 0x0 Ox1 
In2_tx_ser_4 Transmitter setting 
0x1444[3] Obit-en- tbr 0x0 Ox1 
In2_tx_ser_4 Transmitter setting 
0x1444[2] Obi eaJhbr 0x0 Ox1 
In2_tx_ser_4 Transmitter setting 
0x1444[1] Obit_en_hbr2 0x0 Ox1 
In3_tx_ser_4 Transmitter setting 
0x1844[3] Obitsen roe 0x0 Ox1 
| t 4 i i 
0x1844[2] n3_ x_ser_ 0x0 Oxt Transmitter setting 
Obit_en_hbr 
In3_tx_ser_4 Transmitter setting 
1844[1 Re eee 
Celene Obit-énAbr> |. 0%" a 
0x0264[7:6] ssc_en 0x0 0x2 PLL Setting 
lane_en[O]: 
1’b0: Disables lane 0 
1’b1: Enables lane 0 
lane_en[1]: 
OxF 
- 1’b0: Disables lane 1 
0x081C[3:0] | lane_en 0x0 ok | Pee etaacsienes 
oe lane_en[2]: 
1’b0: Disables lane 2 
Ox1 


1’b1: Enables lane 2 


lane_en[3]: 


1’b0: Disables lane 3 
1’b1: Enables lane 3 


27.6.3.4 PHY Power-Off Setting 
Bring down all the PHY enables and assert the PHY resets. 
Table 27-10 Power-Off setting 


SFR Address | SFRName | Default | Setting Description 
Value Value 
0x081C[3:0] | lane_en 0x0 OxO | lane_en[0]: 
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Default | Settin Description 
SFR Address SFR Name Value relia P 
1’b0: Disables lane 0 
1’b1: Enables lane 0 
lane_en[1]: 
1’b0: Disables lane 1 
1’b1: Enables lane 1 
lane_en[2]: 
1’b0: Disables lane 2 
1’b1: Enables lane 2 
lane_en[3]: 
1’b0: Disables lane 3 
1’b1: Enables lane 3 
pcs_bias_en Disable bias, init, cmn and lane rstn 
pcs_init_rstn 
0x027C[7:6] aa Oxo Oxaa 
pcs_lane_rst 
n 
0x0280[6:5] pcs_pll_en 0x0 0x2 Disable PLL 
Assert APB reset 


27.6.3.5 PHY Change Setting Flow 

For RBR/HBR/HBR2 rates, the registers 0x0254[1:0], 0x0144, 0x0148, 0x014c, 0x0154, 
0x0158, 0x015c, 0x0168, 0x016c, 0x0180, 0x0184, 0x0188, 0x0190, 0x0194, 0x0198, 
0x019c, 0x01b0, 0x01b4, 0x01b8, 0x01cO, 0x01c4, 0x01c8 should be set correctly. For 
1/2/4 lane, the registers 0x081C[3:0] should be set correctly. All the register above can be 
seen in chapter PHY Main Link Setting. Please look for it for the details. 


If want to change PHY’s setting, please power down the PHY according to chapter PHY 
Power-Off Setting. After PHY is power-off, change the SFR settings and bring up PHY as 
chapter Start-Up Sequence for PHY. 
27.6.3.6 PHY Voltage-Swing and Pre-Emphasis setting 
The Voltage-Swing and Pre-Emphasis can be adjusted in this table. 

Table 27-11 Voltage Swing and Pre-emphasis Level 


Pre-emphasis level 
0 


Pre-emphasis level1 


Pre-emphasis level 2 


Pre-emphasis level 3 


Voltage 
swing level 0 


lane_reg0303=0x22 
lane_reg0304=0x10 


lane_reg0303=0x25 
lane_reg0304=0x13 


lane_reg0303=0x29 
lane_reg0304=0x17 


lane_reg0303=0x2d 
lane_reg0304=0x1c 


Voltage lane_reg0303=0x25 | lane_reg0303=0x2a lane_reg0303=0x2d Not supported 
swing level 1 | lane_reg0304=0x10 | lane_reg0304=0x15 lane_reg0304=0x19 

Voltage lane_reg0303=0x28 | lane_reg0303=0x2d Not supported Not supported 
swing level 2 | lane_reg0304=0x10 | lane_reg0304=0x16 

Voltage lane_reg0303=0x2d | Not supported Not supported Not supported 


swing level 3 


lane_reg0304=0x10 
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Chapter 28 HDMI RX PHY 


28.1 Overview 
HDMI RX PHY supports the following features: 
@ Single-port HDMI 2.0 RX PHY, 4 lanes, no sideband channels 
@ Data rate support in HDMI 2.0 mode 
m™ 6Gbps down to 3.4Gbps 
@ Data rate support in HDMI 1.4 mode 
m 3.4Gbps down to 250Mbps 
@ True-color (24 bit) and deep-color (30) color resolution modes 
@ Upto 4k at 30/50/60/120 Hz HDTV display resolutions 
@ Input clock 
m Wide range of discrete input reference clock (100, 54, 50, 48, 27, 25, 24MHz) 
m 85-150MHz input clock from TMDSCLK lane for HDMI 2.0 operation 
m 25-340MHz input clock from TMDSCLK lane for HDMI 1.4 operation 
Custom LDO: 3.3V to 1.8V 
Flip-chip package support 
Poly-orientation: North-South Orientation 
Internal Built-in Self-Test (BIST) for production testing 
JTAG interface for configuration 
IO continuity test included 
Includes analog embedded IO 
3.3V termination included internally on HDMI 2.0 RX PHY 
No 5V stress support targeted 
Adaptive and configurable RX CTLE and DFE 
m Automatic equalization 
@ Support to HDMI 2.0 CTS 


28.2 Block Diagram 

HDMI_RX PHY has two main sub_block: Protocol Coding Sublayer (PCS) and Physical Media 
Attachment (PMA). HDMI_RX PHY block diagram is shown below. 

Each lane module (raw_pcs_lane) contains Finite State Machines (FSM) to execute the 
power-up calibration and run-time adaptation algorithms. The algorithms are stored in a 
register bank located in a common module (raw_pcs_cmn). The design includes two register 
access arbiters. The memory arbiter is used for accessing the register bank whereas the 
control register arbiter is used to access all other registers in the PCS and the PMA. This 
mechanism provides efficient use of the registers and state machines within each lane where 
each lane can independently execute a different portion of the algorithm while reducing the 
register access bottleneck. All control registers in the PCS and PMA can be externally 
accessed using JTAG or CR parallel interfaces, with only one interface at any given time. 
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Fig. 28-1 HDMI_RX PHY diagram 
HDMI_RX PHY PMA block diagram is shown below. 
3.3V PMA 
RX_CAL 
RX_TERM 
Y Y Y 
rx{n}_p data__|y ae data DEE data 
ethan fe aT CTLE VGA RX_DFE | phase pot lage 430 frase 
RX_AFE A RX_DESERIALIZER 
Els PCS 
[ts 
~! a 
si 5, Phase 
4\s > Detector up clk 
£ 
TX_BIST z & > & w PHUG dn? vco eH) 
(SERIALIZER 20:1) uote 
RX_CDR_VCO 
RX_CKOR |_| RX_IQC <——__ 
RX_DCC <p» V 


Fig. 28-2 HDMI_RX PHY single lane PMA diagram 
The PMA receives differential serial data from a pair of external pads. Receiver 
characteristics, such as equalization and termination, are user-controllable. A continuous- 
time linear equalizer (CTLE) is first used to compensate for channel loss. A decision feedback 
equalizer (DFE) is also implemented after the CTLE to further equalize the signal for high- 
speed data rates. A clock and data recovery (CDR) circuit is implemented, which recovers 
the clock from the data. A dedicated VCO is implemented as the source of the recovering 
clock. The CDR loop adjusts the VCO clock frequency and phase until the frequency matches 
incoming data and the phase is aligned with incoming data. This recovered clock is used to 
retime received data and send it to the deserializer, which produces parallel data and a 
parallel data clock for the relevant PCS lane. 


28.3 Function Description 

HDMI_RX PHY has two main sub_block: Protocol Coding Sublayer (PCS) and Physical Media 
Attachment (PMA). 

28.3.1 RX AFE 

The analog front end (AFE) circuitry receives and terminates off-chip data signal, controls 
the signal level, and equalizes the signal by way of a linear equalizer. The AFE comprises 
three major blocks: the termination, an attenuator, and a CTLE VGA. The termination block 
is a programmable resistance that provides a constant 50 9 termination over corners. The 
attenuator and VGA is responsible for attenuating the incoming signal to acceptable levels so 
the CTLE and DFE can maintain linearity in the case of short link. The CTLE provides high- 
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frequency signal boosting from OdB to 12dB, along with programmable gain. 

(1) Termination(TERM) 

The TERM block is tuned to 50 Q by the PHY using an off-chip reference resistor. The 
termination is fixed to AC coupled mode termination, and in this mode there is a single- 
ended 50 2 termination to ground on each of RXP and RXM. 

(2) Attenuator(ATT) 

The ATT block is responsible for attenuating the incoming signal to acceptable levels in order 
that the subsequent CTLE and DFE circuits maintain linearity over all channels. Attenuation 
is controlled by the two MSBs of rxX_egq_afe_gain[3:0](X=0, 1, 2, 3). 

(3) Continuous time-linear equalizer(CTLE) 

The CTLE block provides high-frequency boost used to equalize the frequency dependent 
loss in a channel. The CTLE block has programmable boost level and gain provided by 
rxX_eq_ctle_boost[4:0] and the two LSBs of rxX_eq_afe_gain[3:0](X=0, 1, 2, 3). 

28.3.2 RX DFE 

The second equalizer in the RX is the Decision Feedback Equalizer (DFE). The output of the 
AFE is sent to a 2-tap adaptive DFE, which incorporates offset-compensated samplers. The 
output of the DFE is deserialized and sent to the core along with the recovered clock. 

The DFE can be disabled by the following control signals: 

(1) The rxX_ana_adaptation_en signal 

(2) The LANEN_DIG_ANA_RX_CTL_OVRD_OUT.RX_ANA_ADAPTATION_EN register bit can be 
de-asserted to disable DFE adaptation. In this case, the DFE error-sampling path and related 
clock path are all disabled to save power. 

(3) The LANEN_DIG_ANA_RX_CTL_OVRD_OUT.RX_ANA_DFE_TAPS_EN register bit can be 
used to reset the DFE taps to 1’b0 and, therefore, disable the DFE functionality. 

28.3.3 RX CDR 

The clock and data recovery (CDR) circuit is implemented as a second-order digital loop. The 
loop includes a proportional path and an integral path. To reduce proportional path latency, 
the proportional path is implemented separately from the integral path, with much higher 
speed. The proportional path and integral path outputs control a dedicated voltage- 
controlled oscillator (VCO), which generates an RX clock aligned with incoming data. CDR is 
shown in figure below. 


data — = data, pel. tphace 
afe_out 2:4 : detect 
_! DFE 4:16/20 etector frig ais L 
DES DES and 2 : > 
phase es! phase phase et ee 
2 4 16/20 
integral path IMPLEMENTED IN RTL 
phase 
P detect 
etector amas 
a and 2 
vote 
proportional path 


clk vco la int 


Fig. 28-3 HDMI_RX PHY CDR diagram 
28.3.4 RX Deserialization 
The deserializer converts serial data from RX and sends the data to the Soft IP as parallel 
data. The deserializer qualifies serial input data from the AFE using the high-speed serial 
recovered clock, and deserializes the data using the low-speed parallel recovered clock. The 
deserializer forwards the deserialized data to the receiver's Soft IP channel. The deserializer 
supports a 20 bit interface. 
28.3.5 RX Internal Eye Monitor 
Provided with the PHY is an internal eye monitor, which can provide data to produce a plot of 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3256 


RK3588 TRM-Part2 


time and voltage axis using internal DFT hooks built into the AFE. The eye monitor is non- 
destructive and can be run in parallel with live traffic. This procedure can be used to 
characterize the input RX eye margin as seen after the ATT and CTLE. 

28.3.6 RX Equalization and Adaptation 

The PHY supports receiver equalization, adaptation of receiver equalization parameters, and 
requests for updating Source side TxFFE settings. The PHY adapts RX AFE parameters, DFE 
coefficients, and remote TX equalization in two steps—startup adaptation and mission mode 
adaptation. 

(1) startup adaptation 

Startup adaptation starts when the RX is powered up with data received and with CDR 
locked. First, AFE gain, including ATT and GAIN parameters, are adapted based on a 
measurement of the average eye opening. Then, the CTLE BOOST is adapted using 
correlations. After CTLE is adapted, DFE tap coefficients are adapted using correlations. 

(2) mission mode adaptation 

The goal of mission mode adaptation is to continuously fine-tune the system. For AFE 
parameters (such as gain control) during mission mode adaptation, CTLE boosting is not 
changed unless the eye opening exceeds some preset range. Also during mission mode 
adaptation, DFE coefficients are adapted continuously by the least mean squares (LMS) 
algorithm. 

28.3.7 Test Transmitter 

This IP contains a test transmitter for at-speed testing of the RX data-path. This test TX 
contains a serializer that runs on a reference clock from the VCO of the adjacent lane and 
serializes the parallel data generated from a pattern generator. 

28.3.8 RX Inter Lane Clock Aligner 

HDMIRX PHY PMA will output 3 independent lane data stream, every data stream with its 
lane clock. In inter lane clock aligner module, every lane data stream will write into one 
data_fifo reg which is 160 bit with its lane clock. And it will use the laneO clock to read this 
data_fifo reg, so all these three lane data stream will align to laneO clock. 

28.3.9 RX Symbol Aligner 

This module aligns each data lane in 10 bit unit. In the PMA may sample the data bit which 
is not alignment with 10 bit, but in fixed data phase, so this module will extract 10 bit 
boundary and align it in 10 bit unit. 

In the first stage, the HDMITX will send 

10’h2ab: 10’b1010101011(channelO), 

10’hOab: 10’b0010101011(channel1), 

10’h354: 10’b1101010100(channel2), 

and it is send in LSB first, so RX will receive 

10’b1101010101(10'H355, channelO), 

10’b1101010100(10’h354, channel1), 

10’b0010101011(10’h0ab, channel2). 

The first 9 MSB bit is 95110101010 or 9’b001010101, and 9’b001010101 is the inversion of 
9’b110101010. So the detection comma is 9’b001010101 and its inversion. If the RX extract 
these detection comma in lane data stream and it will record this pointer in the lane data 
stream, and output the 10 bit unit with this boundary. 

28.3.10 Inter Lane Skew Aligner 

This module will align different data lane, which is based on laneO. HDMITX will send 
10’h2ab(channelO), 10’hOab(channel1), 10’h354(channel2), and this module will find these 
three channel boundary with these comma’s inversion, and align them across these three 
channels. 
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Fig. 28-4 Inter lane skew aligner 
28.3.11 RX Gasket 
This module will invert each lane data, and pad two 20 bit data into one 40 bit data and 
output. 
The clock will be divided by two and output as the final clock corresponding 40 bit valid data. 
28.4 Register Description 
28.4.1 Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
follows. 
28.4.2 Registers Summary 


ae a 
Value P 


SUP DIG IDCODE LO 0x0000 [|W _ |0x000034CD |Low 16 bits of IDCODE 
SUP_DIG_IDCODE HI 0x0001 |W |0x00003C42 |High 16 bits of IDCODE 


Override values for incoming 
= aaa ae aaa 0x0002 0x00000700 |REFCLK and RESET controls from 


ASIC 
SUP DIG RX_TERM ACD Override values for incoming RX 
C_EN _OVRD_IN On0003 —— controls from ASIC 
SUP DIG TMDSCLK CTRL Override values for incoming 
~OVRD_IN essen w_ |oxooo00004 TMDSCLK controls from ASIC 
Override values for support block 
SUP DIG SUP OVRD_ IN |0x000D w_ |oxo0000008 ASIC inputs 
SUP DIG SUP OVRD_OU |) Woop w_ Joxoooo0010 Override values for support block 
ASIC outputs 


SR DIGUG GuEE IN DIG LVL _OVRD_IN |0x000F ane 0x00000010 Override values for level settings 
SUP_DIG_ DEBUG 0x0010 |W [0x00000000 |Debug controls 
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oe a 
a 
W 


= 
2 


Tea RST BG F (0x0038 fw  Joxo0000082 BG Power UP Time Register #0 
See 
SUP DIG ANA CREGS_4 0x0048 fw |ox00000000 {values for analog atb switch 


SUP_DIG ANA CREGS A Override values for analog 


0x004D w_ Joxoo00050a banddan black 
SUP DIG ANA CREGS T Settings for TMDS clock reception 
SUP DIG ANA CREGS S Reserve values for sup analog 


SUP DIG RTUNE DEBUG |0x0060 |W _ |0x00000000 |Resistor tuning debug controls 
SUP_DIG_RTUNE CONFIG|0x0061 |W _ |0x00000014 |Configure rtune Operation 
SUP_DIG_RTUNE STAT |0x0062 |W _ |0x00000000 


SUP DIG RTUNE EARC Slo, o964 0x00000000 |Set value of EARC Resistor 


Ww 

SUP_DIG RTUNE RX21 SJoxooss fw 
w |o 
Ww 


2 2 
S\c|s 
w|~|> 

+ 
a) Ww 
=|, 2 


m 
+ 
< 
> 
— 


m 
+ 
< 
> 
— 


SUP DIG RTUNE EARC S 0x0067 x00000000 ne tuning register 
SUP DIG RTUNE RX21 S|) og¢6 w_ |oxoo000000 ee tuning register 


SUP DIG ANA RX OVERL Override value for 
OAD PROT EN OVRD OU/0x0069 W |0x00000000 |rx_ana_detOVp_en_i and and 
al rx_ana_detOVn_en_i 

0 


SUP_DIG_ ANA TMDSCLK Override value for tmdsclk_an_en 
Ox006A x00000000 signal going to ANA 


EN_OVRD_OUT 


SUP DIG ANA EARC TER 
M CODE OVRD OUT code 
SUP DIG ANA RX TERM 


SUP DIG. ANA RTUNE O 0x06 fw Joxoo000000 [Override value for rtune signals 
wo 


Override value for EARC term 


0x006B x00000000 


4 oS 
et 


0 
0 


SUP input status register for SUP 
SUP DIG ANA STAT OxO006E x00000000 ANA outputs 
SUP DIG ANA ANA OVR Override values for ana_async_rst 
D_ OUT open Sxeepencee and bandgap signals going to ANA 


LANEOQ DIG ASIC LANE Override values for incoming 
OVRD IN 0x1000 


LANE controls from ASIC 
ee ASIC RX_AS |o, 1001 0x00000000 |LOS Related signals 


0x00000000 
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| Offset |size| Yone | Description | 
EOL oe xe0000000 | ONIN: Vass Ser eres 
ee pebnonae9 | Over ce vies fr neon na 
LANEODIG_ASIC_RX_OV Oxcndpogts | Picte anes ona 

exooooaes | von irae moan 

oxcoooogna | ye ey nore 
LANEODIG_ASIC_RX_OV GeooOnONOO | ov pany ee Norn 
ee sooccend | ere Ne ree 

#1 
0 utgol 
xX 


0x1006 


0x1007 


0x1008 


LANEO DIG ASIC RX OV 
RD_IN 2 
LANEO DIG ASIC RX OV 
RD_IN_ 3 


0x1009 


0x100A 


0x100E 


RD EQ_IN 1 
LANEO DIG ASIC RX OV 
RD OUT 0 O0x100F 


Override values for outgoing RX 
onoopene controls to ASIC, register #0 
Current values for incoming RX 
AV ORUOeoe controls from ASIC, register #0 
0 


Current values for incoming RX 
SNe ee controls from ASIC, register #1 


LANEO DIG ASIC RX AS 
IC IN 1 0x1016 
LANEO DIG ASIC RX EQ 
ASIC_IN 0 Dati 


Current values for incoming RX 
0x00000000 |EQ controls from ASIC, register 
#0 
Current values for incoming RX 
LANEO DIG ASIC RX EQ |p, 1018 0x00000000 |EQ controls from ASIC, register 
ASIC _ IN 1 #1 
Current values for incoming RX 
LANEO_DIG_ASIC_RX_CD |q,-4919 0x00000000 |CDR VCO controls from ASIC, 
R_VCO ASIC IN 0 
register #0 
Current values for incoming RX 
LANEO_DIG_ASIC_RX_CD lq, 101A 0x00000000 |CDR VCO controls from ASIC, 
R_VCO_ ASIC IN 1 : 
register #1 
Current values for outgoing RX 
0x00000000 |status controls from PHY, register 
#0 


0x00000000 


0x0000000F Control bits for receiver in 


recovered domain 


LANEO DIG ASIC RX AS 
IC_OUT 0 One 


LANEOQ DIG LBERT CTL  |0x1020 


LANEO DIG RX CDR CD 
LANEO DIG RX CDR CD 
RCILio.).0)CTOtSt™S CTL 1 0x1025 


0x00007039 |CDR Control Register #1 


EAL RX CDR CD |p, 1 0926 0x00004ABB |CDR Control Register #2 
Gl a RX CDR CD |. 4927 0x0000099B |CDR Control Register #3 
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W 

LANEO DIG ASIC RX AS 

LANEO DIG ASIC RX AS /o,1915 
W 
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SUE a RX CDR CD |p, 4928 w_ |oxo0000003 CDR Control Register #4 
LANEO (DIGERX COR £D 0x00000649 |CDR Control Register #5 


0x1029 


LANEO DIG RX CDR CD 


0x102A OxOOO006DB |CDR Control Register #6 


ReScr Description 
Value P 


LANEO DIG RX CDR CD 


AIC |z IC |z~ 
fel el-4\e) 
sims |ms 
[— [— F- 
N (o>) ul 


0x00008766 |CDR Control Register #7 


Ww 

w_ |oxooo0ecca 

w_ |oxoo006432 

oa values to dpll 

RX_PSTATE_P2 

Sa EOS RX Power UP Time Register #0 

RX PWRUP TIME 1 0x0000069A 
, | 


0x102B 


LANEOQ DIG RX CDR CD 0x102C 


LANEO DIG RX CDR CD 0x102D 
LANEO DIG RX CDR CD 0x102E 


AIC |x 
eleale 
sim }s 
[— [— 
Xe) ee) 


LANEOQ DIG RX CDR STA 0x102F 


LANEO DIG RX PWRCTL 
RX PSTATE PO Oxt030 
LANEO DIG RX PWRCTL |) oy, 


RX_PSTATE_POS 
LANEO DIG RX PWRCTL 
RX _PSTATE Pl 
LANEO DIG RX PWRCTL 


0x1042 


0x1043 


LANEO DIG RX PWRCTL 
RX PWRUP TIME 2 0x1046 0x0000001A |RX Power UP Time Register #2 
0x00000000 |RX Power UP Time Register #3 


LANEO DIG RX PWRCTL 
RX VCO calibration controls 
0x00000400 register #0 


RX_PWRUP_TIME_ 3 0x1047 
LANEO DIG RX _VCOCAL 
RX_VCO CAL CTRL 0 0x1048 
0x00000100 |RX VCO calibration controls 
register #1 
RX VCO calibration controls 
0x00002600 register #2 


LANEO DIG RX _VCOCAL 
0x00003319 |RX Power UP Time Register #0 


RX VCO CAL CTRL 1 
RX_VCO CALCIRL 2 
Rx_VCO CAL TIME T 
LANEO_DIG_RX_VCOCAL 
LANEO_DIG_RX_VCOCAL 
LANE O_DIC_RXxVEOEAL 
N_XAUL COMM MASK 


LANEO DIG RX LBERT C 


0x00000003 |RX Power UP Time Register #1 


0x00000000 |RX VCO status register #0 


0x00000000 |RX VCO status register #1 


0x00000000 |RX VCO status register #2 


OxOOOO03FF |XAUI_COMMA mask 
0x00000000 |Pattern Matcher controls 


R_CTL_10 
fee ee 


0x1051 


|= 
rm 
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| Name | offset size! Ytue | Descrintion | 
LANEO DIG RX PWRCTL_ 


0x00000000 |Status of rx_pwrsm_state 


0x00002000 Current frequency integrator 
value. 
0x000004c8 |Frequency Bounds for incoming 
data stream #0 
Frequency Bounds for incoming 
0x00000C10 ee Configuration Register 
0x00000009 Coal Configuration Register 
0x000000C2 en Configuration Register 
0x00000000 poauecaas Configuration Register 
0x00000000 ereree Configuration Register 
5 
6 
7 


0x00000000 oe Configuration Register 
0x0000792B Adaptation Configuration Register 


0x106E 
0x1072 


0x00004925 Pr aa Configuration Register 

0x00000000 Sal Configuration Register 

oxooo000iF [Reset adaptation Configuration 
Register 


0x00000000 |Value of ATT adaptation code 


0x00000000 |Value of VGA adaptation code 

0x00000000 |Value of CTLE adaptation code 

0x00000000 Value of DFE Tapi adaptation 
code 

0x00000000 Value of DFE Tap2 adaptation 
code 

0x00000000 Value of DFE Tap3 adaptation 
code 

0x00000000 Value of DFE Tap4 adaptation 
code 

0x00000000 is of DFE Tap5 adaptation 


ray 
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| Name Reset 7a 
[offset size! Vatue | Description 
LANEO_DIG RX_ADPTCTL 
_DFE_DATA EVEN VDAC _|0x1073 1 foxoooooso Offset values for RX DFE data 
OFST 


even vDAC 


LANEO DIG RX ADPTCTL 
DFE DATA ODD VDAC_|ox1074 |w_ loxooooo0so |Ofset values for RX DFE data odd 
OFST lasek 
LANEO DIG RX ADPTCTL Sets values for RX slicer ctrl even 
RX SLICER CTRL EVEN |2%1079 w_ |oxoo000007 signals going to ANA 
LANEO DIG RX ADPTCTL Sets values for RX slicer ctrl odd 
RX SLICER CTRL Opp |2%1976 0x00000007 | iqnals going to ANA 
LANEO DIG RX ADPTCTL 
DFE ERROR EVEN VDA |0x1077 oxooo000so |Offset values for RX DFE error 
even vDAC 
C_OFST 
LANEO DIG RX ADPTCTL 
DFE ERROR ODD VDAC |0x1078 oxoooccoso |Cffset values for RX DFE error odd 
-ERRUKR UDD VUAL vDAC 
OFST 
LANEO DIG RX ADPTCTL 
ERROR SLICER LEVEL 0x1079 0x00000000 |Value of error slicer level 
LANEO DIG RX ADPTCTL 
“ADPT RESET. Ox107A 0x00000000 |Adaptation reset register 
LANEO DIG RX_STAT LD Stat load value for the sample 
mies 0x1081 OxOOOOFFFF |Stat data mask bits [15:0] 
LANEO DIG RX STAT MA 
TCH CTLO 0x1082 0x00003C06 |Stat match controls register #0 
LANEO DIG RX STAT MA 
TCH CIL1.—S—O—=CS# 0x1083 0x00000800 |Stat match controls register #1 
LANEO DIG RX STAT ST 
AT CTLO 0x1084 


0x00004000 |Stat controls register #0 


0x108A 
0x108B 
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Reset Sea 
| Oftet size! Veins | Description 
LANEO_DIG RX STAT MA]. 4 G99 w_ |oxo0000000 Stat match controls register #3 


LANEO DIG RX STAT MA 0x00000000 
Gpesondo00e |Oveniee ete een oro 
pnoodagad | ovemice velucs for RXccontra 
sxoopnonnn |OvemIde values for RX RvR 
loxooon0000 [Override values for RX VCO 


4 
O 
sc 
(a) 
4 
— 
\ee) 


+ 
O 
a5 
(eo) 
+ 
rE 
aN 


LANEO DIG RX STAT MA 0x1092 


LANEO DIG RX _ STAT ST 


+ 
A\9 
9 

(e) 
Sig 

U1 


0x1093 


LANEOQ DIG RX STAT ST 0x1094 


5 
WY 
+ 
(e) 
U 


LANEO DIG ANA TX _OVR 


0x10A0 


UO 
Oo 
Cc 
J 


LANEO DIG ANA 1X ANA 
LPBK DFE MODE OUT 
LANEO DIG ANA RX DIV 

OVRD_ OUT 

LANEO DIG ANA RX CTL 

OVRD OUT DON 
LANEO DIG ANA RX PW 

R OVRD OUT Ox10A8 


Ww 
LANEO DIG ANA RX VC 


0x10A1 


0x10A6 


O OVRD OUT 0 
LANEO DIG ANA RX VC 
O OVRD OUT 1 OT One 


LANEO DIG ANA RX VC 
O OVRD OUT 2 OxTORE 
LANEO DIG ANA RX CAL |0x10AC 
LANEO. DIG ANA RX DA 


0x00000000 Sets values for RX CAL signals 
going to ANA register 
Sets values for RX DAC CTRL 
BR eOeO0E? value going to ANA 
Overrides RX DAC CTRL bus 
visaetsloncieaan (en/val/sel) going to ANA 
Sets values for RX DAC CTRL 
Oeenecee Select signal going to ANA 
0x00003000 Value for RX AFE ATT & VGA 
signals going to ANA 
LANEO DIG ANA RX_AFE Values for RX AFE CTLE signals 
CTLE 0x1i0B1 0x00000000 going to ANA 
LANEO DIG ANA RX_SC 0x10B2 0x00000000 a a RX SCOPE signals going 
LANEO DIG ANA RX_SLI Sets values for RX slicer ctrl 
CER_CTRL ORTOP w_ |ox00000077 signals going to ANA register 
Sets values for RX ANA IQ phase 
LANEO DIG ANA RX _ ANA 
IQ PHASE ADJUST 0x10B4 1 [oxoooooo7 aaa going to ANA 
LANEO DIG ANA RX _ ANA Sets values for RX ANA IQ SENSE 
LANEO DIG ANA RX ANA 
CAL DAC CTRL EN 0x10B6 w_ Joxoo000000 DAC CTRL enable signal 
Afe update enable signal 


LANEO DIG ANA RX ANA 
SIGNALS CHANGES EN |0x10B7 W  |0x00000000 
ABLE 
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0x10AD 


LANEO DIG ANA RX DA 
C CTRL OVRD DORE 


LANEO DIG ANA RX DA 
C CTRL SEL 

LANEO DIG ANA RX AFE 
ATT VGA 0x10B0 


Ox10AF 


(@) 
ie) 
+ 
) 
i 


e) 
vu 
m 
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Reset oe 
rome [se] ame | Petco 
LANEO DIG ANA RX ANA . ; 
PHASE ADJUST CLK 0x10B8 w_ |oxo0000000 PHASE adjust clock signal 
LANEO DIG ANA STATUS |9\10B9 0x00000000 |Lane input status register #0 

0x00000000 |Lane input status register #1 
0x00000000 |LOS status at ana interface 
0x00000000 TX ANA ATB measurement control 
register 

0x00000034 |RX ANA EQ control register 


0x00000004 |RX ANA VCO control register 


0x00000001 |RX ANA VREG control register 


LANEO DIG ANA STATUS 0x10BA 


LANEO DIG ANA STATUS 
LOS 
LANEO DIG ANA CREGS 


0x10BB 
0x10C0 
LANEO DIG ANA _CREGS 

RX ANA EQ CTRL oxime 


LANEO DIG ANA CREGS 0x10C5 


RX_ANA_VCO_CTRL 


LANEO DIG ANA CREGS 
RX ANA VREG CTRL 0x10C6 


LANEO DIG ANA CREGS s 
RX ANA DISCONNECT 0x10C7 0x00000000 |RX ANA disconnect control 


W 
LANEO DIG_ANACREGS |o.19¢g [w _[oxo0000000 
LANED DIG_ANA CRESS 


CaN RE RX ANA ATB control register 2 
(0x00000000 |Los Related signals 

ann pen cara oe 
SEOs own ASHE, opcea 0) 
soritiele Homr ASG, Pager 
00000368 [evils from ASIC, resister #2 
[oe a loxoaoooned [vere rom ASG, reals eo 
or eel eters 
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0x1100 


LANE1 DIG ASIC RX AS 0x1101 


LANE1 DIG ASIC LOS O 


TX_ANA_ATB_ REG 
OVRD_IN 

IC _ LOS 

VRD_IN 


0x1102 


LANE1 DIG ASIC LOS O 0x1103 


LANE1 DIG ASIC CDR C 
ONTROL OVRD_IN Ont 08 


LANE1 DIG ASIC RX OV 


Ze) < 
1) Ze) 
1) 
—_ 
2 4 
2 
[o) 
= 


0x1107 


LANE1 DIG ASIC RX OV 0x1108 


LANE1 DIG ASIC RX OV 


ZS) Z2) ZS) 
UO we) UO 
eH HS 4 
2 2 2 
WwW N e 
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Current values for incoming RX 
LANE1 DIG ASIC RX CD 9.4114  |w  Joxo0000000 |CDR VCO controls from ASIC, 
R VCO ASIC IN 1 

register #1 

Current values for outgoing RX 
pa Se oi eee 0x111B W_ |0x00000000 |status controls from PHY, register 
IC_OUT 0 HO 
LANE1 DIG LBERT CTL |0x1120 [Ww  |0x00000000 
LANE1 DIG RX CDR CD [5.4454 w_ |oxoo00000F Control bits for receiver in 
R_CTL 0 recovered domain 
cr a RX_CDR_CD 0x1125 ww. |ox00007039 CDR Control Register #1 
oe 0x1126 w_ Joxoooo4aes CDR Control Register #2 
eee 0x1127 w_ |oxoo000998 CDR Control Register #3 
Ge is w_ |oxo0000003 CDR Control Register #4 
ee Oe w_ |oxoo000649 CDR Control Register #5 
GL a RX_CDR_CD |o 4124 w_ |oxoooo0608 CDR Control Register #6 
at ee 0x112B ww |oxo0008766 CDR Control Register #7 
LANE1 DIG RX CDR CD 
R CTL 8 0x112C we Jox 


OOOOECCA |CDR Control Register #8 

ai 0x112D 0x00006432 |CDR Control Register #9 

=i aT ae 0x112E OxOO00ECA8 |CDR Control Register #10 

R_CTL_ 10 

0x00000000 Current output values to dpll 
(phug, frug) 

OxO0000CF7 RX Power State Control Register 
for PO 

0x00000407 RX Power State Control Register 
for POS 


0x00000307 a iad State Control Register 


2 a ee 0x112F 
LANE1 DIG RX_PWRCTL 
RX_PSTATE PO 0x1140 
LANE1 DIG RX PWRCTL _ 
RX_PSTATE POS Ox1141 
LANE1 DIG RX PWRCTL 
RX _PSTATE Pi 0x1142 
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Reset ee 
owe [se] Giae | __Peernion 
LANE1 DIG RX PWRCTL RX Power State Control Register 
LANE1 DIG RX_PWRCTL ’ 
RX PWRUP TIME 0 0x1144 0x000001E6 |RX Power UP Time Register #0 
LANE1 DIG RX PWRCTL ' ; 
RX PWRUP TIME 1 0x1145 0x0000069A |RX Power UP Time Register #1 
LANE1 DIG RX_PWRCTL 
RX PWRUP TIME 2 0x1146 0x0000001A |RX Power UP Time Register #2 
LANE1 DIG RX PWRCTL ; 
RX PWRUP TIME 3 0x00000000 |RX Power UP Time Register #3 
LANE1 DIG RX _VCOCAL RX VCO calibration controls 
LANE1 DIG RX VCOCAL 0x1149 0x00000100 RX VCO calibration controls 
register #1 
RX VCO calibration controls 
0x00003319 |RX Power UP Time Register #0 
00000003 |RX Power UP Time Register #1 


RX VCO CAL CTRL i 
Ne ig BM 

Ox 

RX VCO status register #0 
RX VCO status register #1 
0 
0 
0 


0x1147 


LANE1 DIG RX VCOCAL 0x114C 


RX_VCO_CAL_TIME_1 
LANE1 DIG RX VCOCAL 
RX_VCO_STAT 0 

LANE1 DIG RX VCOCAL 
RX_VCO_STAT_1 


LANE1 DIG RX VCOCAL 
RX VCO STAT 2 Ox114F 


0x114D 


0x114E 


LANE1 DIG RX VCOCAL 
RX VCO CAL TIME 9 _|0%1148 
x00000000 |RX VCO status register #2 


LANE1 DIG RX _LBERT C 


0x1151 


x00000000 |Pattern Matcher controls 
0x1152 0x00000000 |Pattern match error counter 
LANEL DIG RX RX LOS |9. 41453 0x00000062 |LOS Control Register #1 


LANE1 DIG RX PWRCTL 
PWR CTRL STATE STATU |0x1155 0x00000000 |Status of rx_pwrsm_state 
S 


LANE1 DIG RX LBERT E 


xOOO003FF |XAUI_COMMA mask 


f 


O 
Ww 
co) 


LANE1 DIG RX _DPLL FR 0x115C 


LANE1 DIG RX DPLL FR 
FO BOUND 0 Oxi T>P 


LANE1 DIG RX DPLL FR 
EQ BOUND 1 Ox115E 
LANE1 DIG RX ADPTCTL 
ADPT CFG _0 OxTLEO 


LANE1 DIG RX ADPTCIL 
ADPT CFG 1 Ox1161 
LANE1 DIG RX ADPTCIL 
ADPT CFG 2 Ox1162 


LANE1 DIG RX _ADPTCTL 


0x00002000 Current frequency integrator 
value. 
0x000004c8 |Frequency Bounds for incoming 
data stream #0 
Frequency Bounds for incoming 
0x00000C10 ee Configuration Register 
0x00000009 eee Configuration Register 
0x000000C2 ae Configuration Register 
Adaptation Configuration Register 
ADPT_ CFG 3 eure Paneer 
LANE1 DIG RX ADPTCTL Adaptation Configuration Register 
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Reset eee 
Tomes [see] Gane | __Bewsrton 
LANE1 DIG RX _ADPTCTL Adaptation Configuration Register 
LANE1 DIG RX_ADPTCTL Adaptation Configuration Register 
ADPT_CFG 6 oneree oer 
0x00004342 eee Configuration Register 
8 


0x1167 


0x1168 


LANE1 DIG RX ADPTCTL 
ADPT CFG 7 
LANE1 DIG RX_ADPTCTL Adaptation Configuration Register 
LANE1 DIG RX _ADPTCTL Adaptation Configuration Register 
LANE1 DIG RX_ADPTCTL Reset adaptation Configuration 
LANE1 DIG RX_ADPICTL |p,1168 0x00000000 |Value of ATT adaptation code 
0x00000000 |Value of VGA adaptation code 
0x00000000 |Value of CTLE adaptation code 
0x00000000 Value of DFE Tapi adaptation 
code 
0x00000000 Value of DFE Tap2 adaptation 
code 
0 
0 


0x1169 


LANE1 DIG RX ADPTCTL 
VGA_STATUS 

LANE1 DIG RX ADPTCTL 
CILE STATUS OxtreD 


LANE1 DIG RX ADPTCTL we | 


0x116C 


DFE TAP1 STATUS Ox116E 
LANE1 DIG RX ADPTCTL 
DFE TAP2 STATUS Ox116F 
LANE1 DIG RX ADPTCTL 
DFE TAP3 STATUS Ox1t70 


LANE1_DIG_RX_ADPTCTL |) 445, 
DFE TAP4 STATUS 

LANE1 DIG RX ADPTCTL 

DFE TAP5 STATUS OxUE 22 


LANE1 DIG RX _ADPTCTL 
DFE DATA EVEN VDAC _|0x1173 


LANE1 DIG RX ADPTCTL 
DFE DATA ODD VDAC_ |0x1174 W 


ATT STATUS 
x00000000 Value of DFE Tap3 adaptation 
code 
Value of DFE Tap4 adaptation 
0x00000000 ane of DFE Tap5 adaptation 


0x00000080 Offset values for RX DFE data 
even vDAC 
0 


Oo 
Tl 
W 
4 


Offset values for RX DFE data odd 
vDAC 


0x00000007 Sets values for RX slicer ctrl even 

signals going to ANA 
Sets values for RX slicer ctrl odd 

ORO DOEONO! signals going to ANA 


LANE1 DIG RX ADPTCTL 
DFE ERROR EVEN VDA |0x1177 0x00000080 rele oe fon RA DER SKOn 


LANE1_DIG_RX_ADPTCTL Offset values for RX DFE error odd 
x00000080 VDAC 


x00000080 


LANE1 DIG RX ADPTCTL 0x1175 
RX_SLICER_CTRL_EVEN 


LANE1 DIG RX ADPTCTL 0x1176 
RX_SLICER_CTRL_ODD 


jo) 
Tl 
WN 
4 


DFE ERROR ODD VDAC |0x1178 0 
OFST 

LANE1 DIG RX ADPTCTL ; 

ERROR SLICER LEVEL 0x1179 0x00000000 |Value of error slicer level 

LANE1 DIG RX ADPTCTL : ; 

ADPT RESET Ox117A 0x00000000 |Adaptation reset register 

LANE1 DIG RX STAT LD 0x1180 0x00000040 Stat load value for the sample 
VAL i counter #1 

LANE1 DIG RX STAT DA |, 41491 w_ |oxooooFFFF Stat data mask bits [15:0] 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


~ (@) 
z Si 
W W 
A 4 
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Reset Sea 
joftset size! Ysiue | Descrintion | 
LANE1 DIG RX STAT MA]). 4495 w_ Joxoo003co6 Stat match controls register #0 


4 
QO 
x= 
(a) 
4 
_ 
[o) 


LANE1_DIG_RX_STAT MA|9, 4193 00000800 |Stat match controls register #1 
00004000 |Stat controls register #0 


LANE1 DIG RX STAT ST 


AT CTLO Ox1184 


LANE1 DIG RX _ STAT ST 


x00000008 |Stat controls register #1 


0 
0 
0x1185 0 
LANE1 DIG RX STAT SM 0 


0x1186 


00000000 |Sample counter #1 Status 


LANE1 DIG RX _ STAT ST 0x1187 


LANE1 DIG RX STAT ST 0x1188 


00000000 |Stat counter 1 Status 


LANE1 DIG RX STAT ST 


x 
Xx 
Xx 
(0x00000000 |stat counter 0 Status 
Ox 
(0x00000000 stat counter 2 Status 


0x1189 


LANE1 DIG RX _ STAT ST 0x118A 


LANE1 DIG RX STAT ST 


0 
0x00000000 |Stat counter 3 Status 
0 


0x118B 
LANE1 DIG RX _ STAT ST 


0x118C 


x 
0x00000000 |Stat counter 5 Status 
0x00000000 |Stat counter 6 Status 


LANE1 DIG RX STAT ST 0x118D 


> > > > > > > vu > 4 

SIS IF iSla bla blab lalzlalp [rela a 

(@) (@) (@) (@) OQ (a) (a) (a) Q 

2 2 2 2 2 2 a a 4 fa) 

S\_GIISI_ ALIA IAL ISI_ ALI G 
aa a C- 

OV (OT A \ee) N be (jo) bt 


LANE1 DIG RX STAT MA 0x118F 


4 
O 
= 
OQ 
4 
im 
N 


LANE1 DIG RX_STAT MA 


0 

(0x00000000 |stat match controls register #2 
(0x00000000 |stat match controls register #3 
(0x00000000 |stat match controls register #4 
(000000000 |stat match controls register #5 
(000000000 |stat controls register #2 
}ox00000000 [Override nelies for TX signals 
oxo0000000 [oats going 9 ANA 
7 pononos ree om 
ROVRD OUT ox00000000 | ero signals gong to ANA 
EERPEAE ECE leave |v frown [eet mutes 
pam 


0x1190 


LANE1 DIG RX STAT MA 0x1191 


LANE1 DIG RX_STAT MA 


4 
O 
a 
(a) 
4 
TT 
WwW 


4 
O 
= 
(a) 
4 
T— 
i 


0x1192 
LANE1 DIG RX STAT ST 


0x1193 


LANE1 DIG RX _ STAT ST 0x1194 


LANE1 DIG ANA TX OVR 


+ 
ABR BIS 
ala 

ie) 
oO} Ir 
SlolINlole 

ul 


0x11A0 
LANE1 DIG ANA TX ANA 
LPBK DFE MODE Out |0X11A1 


LANE1 DIG ANA RX DIV 
OVRD OUT OxL1A6 


UO 
oO 
(ae 
J 


W 
x 
F CONEE Gn CA Calibration Comparator Control 
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Reset eee 
[offset |size| Vote | Description | 
LANE1 DIG ANA RX VC Override values for RX VCO 
OQ _OVRD OUT 2 OxTIAB w_ foxooo00000 signals going to ANA #2 
Sets values for RX CAL signals 
LANE1 DIG ANA RX CAL |Ox11AC 0x00000000 going to ANA register 
LANE1 DIG ANA RX DA 0x00000080 Sets values for RX DAC CTRL 
value going to ANA 

Overrides RX DAC CTRL bus 
pxeppuecee (en/val/sel) going to ANA 

Sets values for RX DAC CTRL 
OA0G 000000 Select signal going to ANA 

Value for RX AFE ATT & VGA 
rigiche aac signals going to ANA 
0x00000000 Values for RX AFE CTLE signals 

going to ANA 

Values for RX SCOPE signals going 
0x00000000 to ANA 
0 
Ox 


0x11AD 


LANE1 DIG ANA RX DA 
C_CTRL_OVRD 

LANE1 DIG ANA RX DA 
C CTRL SEL 

LANE1 DIG ANA RX_AFE 
ATT_VGA 

LANE1 DIG ANA RX _AFE 
CTLE 


LANE1 DIG ANA RX SC 0x11B2 


Ox11AE 


Ox11AF 


0x11B0 


0x11B1 


Sets values for RX slicer ctrl 
(0x00000077 {ets v going to ANA register 
Sets values for RX ANA IQ phase 
00000007 |adjust signal going to ANA 
register 


0x00000000 soi i for RX ANA IQ SENSE 


0x00000000 |DAC CTRL enable signal 


00000000 |Afe update enable signal 


ui 
0x00000000 |PHASE adjust clock signal 
0x00000000 |Lane input status register #0 


LANE1 DIG ANA RX ANA 
Q PHASE ADJUST 


W 

: 

ee 
SIGNALS CHANGES EN |0x11B7 W 
ABLE 


0x11B4 


LANE1 DIG ANA RX_ANA[) a3 
PHASE ADJUST CLK 

= ae 0x11B9 
LANE! DIG ANA STATUS |) 1 1p, 
LANE1 DIG ANA STATUS 

LANE1 DIG ANA CREGS 
TX_ANA_ATB_REG OxTTEO 
LANE1 DIG ANA CREGS 

RX ANA EQ CTRL Ontier 


PANEL BIG ANA CREGS 10, 1C5 
PANEL DIG ANA CREGS Io, 1C7 


0x00000000 |Lane input status register #1 

0x00000000 |LOS status at ana interface 

0x00000000 TX ANA ATB measurement control 
register 


0x00000034 |RX ANA EQ control register 


0x00000004 |RX ANA VCO control register 


0x00000001 |RX ANA VREG control register 


0x00000000 |RX ANA disconnect control 


0x00000000 |RX ANA reserved control register 


0x00000000 |RX ANA ATB control register 1 
0x00000000 |RX ANA ATB control register 2 
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ReScr Description 
Value P 


LANE2 DIG ASIC LANE Override values for incoming 
OVRD_IN Oxt 200 w_ foxooo0a000 LANE controls from ASIC 


LANE2 DIG ASIC RX _AS 


pa 
rR 
O 
W 


0x1201 0x00000000 |LOS Related signals 


Override values for LOS signal at 
0x00000010 ASIC side 

Override values for LOS signal at 
0x0000005A ASIC side 
0 
0 


LANE2 DIG ASIC LOS O 
LANE2 DIG ASIC LOS O 
VRD_IN 1 

LANE2 DIG ASIC CDR C 
ONTROL OVRD _IN 
LANE2 DIG ASIC RX OV 


oxooodons [oxerrigevaues for incoming RX 
oxooodoses |Overrige values for incoming RX 
oxoo000000 [Overrige,values for incoming RX 
oxoo0do0n0 [Oxerrig,vaues for incoming RX 


Override values for incoming RX 
Bxpenopege controls from ASIC, register #5 


0x1206 


0x1207 
LANE2 DIG ASIC RX OV 


v2) 72) < 

1w) iw) 7) 
iw) 

eH me 

2 2 = 
2 

b [o) 


0x1208 


LANE2 DIG ASIC RX OV J) 1 509 


LANE2 DIG ASIC RX OV 


0x120A 


LANE2 DIG ASIC RX OV 0x120B 


LANE2 DIG ASIC RX _ OV 0x120C 


ZS) ZS) ZS) 2) 
iw] 1w) 1w] UO 
H KH 4 KH 
2 2 2 2 
Leal A 16s) N 


LANE2 DIG ASIC RX OV 
RD_EQ_ IN 1 


LANE2 DIG ASIC RX _ OV 


Override values for incoming RX 
0x120E 0x00004040 |EQ controls from ASIC, register 
#1 
Override values for outgoing RX 
rises aia controls to ASIC, register #0 


Current values for incoming RX 
OxOOONHo0e controls from ASIC, register #0 


0x120F 


LANE2 DIG ASIC RX AS 0x1215 


Slob 
eS |S ie 
ZZ iO 
Cc 
BEI 1O! 6/4 
oO 


LANE2 DIG ASIC RX_AS Current values for incoming RX 
OnTetS eee controls from ASIC, register #1 
Current values for incoming RX 
LANE2_DIG_ASIC_RX_EQ 0x1217 0x00000000 |EQ controls from ASIC, register 
ASIC _ IN 0 #0 
Current values for incoming RX 
LANE2 DIG ASIC RX EQ 
LANE2 DIG ASIC RX EQ |p, 1918 0x00000000 |EQ controls from ASIC, register 
ASIC IN 1 #1 
Current values for incoming RX 
LANE2 DIG ASIC RX CD |o, 1219 0x00000000 |CDR VCO controls from ASIC, 
R_VCO ASIC IN 0 
register #0 


W 
Override values for incoming RX 
LANE2_DIG_ASIC_RX_OV 0x120D W |0x00003078 |EQ controls from ASIC, register 
RD EQ IN 0 #0 
: 


Current values for incoming RX 
LANE2_DIG_ASIC_RX_CD lq, 0x00000000 |CDR VCO controls from ASIC 
R_VCO_ASIC_ IN 1 ; 

register #1 

Current values for outgoing RX 
LANE2 DIG ASIC RX AS 0x121B W_ |0x00000000 |status controls from PHY, register 
IC OUT 0 #0 
LANE2 DIG LBERT CTL |0x1220 |W _ |0x00000000 
LANE2 DIG RX _CDR CD Control bits for receiver in 
R_CTL 0 Oeae w_ |oxo000000F recovered domain 
Gl ai SoS ELSE 0x1225 w_ |oxo0007039 CDR Control Register #1 
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ee 
AEE EC RCE fuze w coe|ioncowsseaaere? 
7 


eees 0x122C x0000ECCA |CDR Control Register #8 
LANE2 DIG RX CDR CD 
RCIL9 © CTL 9 0x122D 
LANE2 DIG RX CDR CD 

R CTL 10 Oxd27E 
LANE2 DIG RX CDR STA], 4555 
LANE2 DIG RX PWRCTL 

RX PSTATE PO Oxi 240 
LANE2 DIG RX PWRCTL 

RX _PSTATE POS Oxaeet 
LANE2 DIG RX PWRCTL 

RX PSTATE Pi Ox1242 


0 
0 
0 


00006432 |CDR Control Register #9 


Ox0000ECA8 |CDR Control Register #10 
Current output values to dpll 

0x00000000 (phug, frug) 

0x00000CF7 ar State Control Register 


O 

0x00000407 RX Power State Control Register 
for POS 

0x00000307 a oo State Control Register 


Ox124F 


0x000001E6 |RX Power UP Time Register #0 


0x0000069A |RX Power UP Time Register #1 
OxO0000001A |RX Power UP Time Register #2 
Ox00000000 |RX Power UP Time Register #3 
RX VCO calibration controls 
0x00000400 register #0 
0x00000100 RX VCO calibration controls 
register #1 
RX VCO calibration controls 
0x00002600 register #2 
0x00003319 |RX Power UP Time Register #0 
0x00000003 |RX Power UP Time Register #1 
0x00000000 |RX VCO status register #0 


x00000000 |RX VCO status register #1 
0x00000000 |RX VCO status register #2 


W 
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LANE2 DIG RX RX ALIG 
N_XAUI_COMM MASK 
LANE2 DIG RX LBERT C 


LANE2 DIG RX LBERT E 


LANE2 DIG RX RX LOS 


LANE2 DIG RX PWRCTL 


PWR_CTRL_ STATE STATU 


LANE2 DIG RX _DPLL FR 


LANE2 DIG RX DPLL FR 
EQ BOUND 0 

LANE2 DIG RX _DPLL FR 
EQ BOUND_1 

LANE2 DIG RX ADPTCTL 
ADPT_CFG 0 

LANE2 DIG RX ADPTCTL 
ADPT_CFG 1 

LANE2 DIG RX ADPTCTL 
ADPT_CFG 2 

LANE2 DIG RX ADPTCTL 
ADPT_CFG_ 3 

LANE2 DIG RX ADPTCTL 
ADPT_CFG 4 

LANE2 DIG RX ADPTCTL 
ADPT_CFG_5 

LANE2 DIG RX ADPTCTL 
ADPT_CFG 6 

LANE2 DIG RX ADPTCTL 
ADPT_CFG 7 

LANE2 DIG RX ADPTCTL 
ADPT_CFG 8 

LANE2 DIG RX ADPTCTL 
ADPT_CFG 9 

LANE2 DIG RX ADPTCTL 
RST_ADPT_CFG 

LANE2 DIG RX ADPTCTL 
ATT_STATUS 

LANE2 DIG RX ADPTCTL 
VGA_STATUS 

LANE2 DIG RX ADPTCTL 


CTLE_ STATUS 


0x1250 w_ |oxoo0003FF XAUI_COMMA mask 


0x1251 


0x1252 


0x1253 


ReScr Description 
Value P 


x00000000 |Pattern Matcher controls 
00000000 |Pattern match error counter 


0x1255 00000000 |Status of rx_pwrsm_state 


0x1260 
0x1261 
0x1262 
0x1263 
0x1264 
0x1265 
0x1266 
0x1268 
0x1269 


om eee ono 
rs en en arco 
nine oie 
0 


x00002000 Current frequency integrator 
value. 
0x000004c8 |Frequency Bounds for incoming 
data stream #0 
Frequency Bounds for incoming 
0x00000C10 ees Configuration Register 
0x00000009 ee Configuration Register 
0x000000C2 oereren Configuration Register 
0x00000000 gage Configuration Register 
0x00000000 oe Configuration Register 
5 
6 
7 


0x0000792B oe aeial Configuration Register 
0x00004342 eee Configuration Register 
0x00004925 prauegse Configuration Register 
0x00000000 Ore ae Configuration Register 
Reset adaptation Configuration 


0x00000000 |Value of ATT adaptation code 


0x00000000 |Value of VGA adaptation code 


0x00000000 |Value of CTLE adaptation code 


# 
0x00000000 peers Configuration Register 


ira 
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Reset ee 
name | one [oe] Sa 
LANE2 DIG RX ADPTCTL Value of DFE Tap5 adaptation 

DFE TAP5 STATUS Oxi272 w_ |oxoo000000 code 
LANE2 DIG RX ADPTCTL 
DFE DATA EVEN VDAC_|0x1273 oxooo000so |Offset values for RX DFE data 
even vDAC 
OFST 
LANE2 DIG RX ADPTCTL 
“DEE DATA ODD VDAC ODD VDAC |0x1274 Offset values for RX DFE data odd 
FE DAIA UDD VUAL | vDAC 
OFST 
LANE2 DIG RX ADPTCTL Sets values for RX slicer ctrl even 
RX SLICER CTRL EVEN |0%!275 0x00000007 | ci Cnals going to ANA 
LANE2 DIG RX ADPTCTL Sets values for RX slicer ctrl odd 
RX SLICER CTRL Opp |2X!276 0x00000007 | onals going to ANA 
LANE2 DIG RX ADPTCTL 
DFE ERROR EVEN VDA |0x1277 oxooo0008o |Offset values for RX DFE error 
aoe ey Te es even vDAC 
C _OFST 
LANE2 DIG RX ADPTCTL 
DFE ERROR ODD VDAC|0x1278 oxooo000so |Offset values for RX DFE error odd 
DAC 
OFST 
LANE2 DIG RX ADPTCTL 
“ERROR SLICER LEVEL SLICER LEVEL 0x1279 0x00000000 |Value of error slicer level 
LANE2 DIG RX ADPTCTL 
ADPT RESET 0x127A 0x00000000 |Adaptation reset register 


LANE2 DIG RX STAT LD 0x1280 0x00000040 Stat load value for the sample 
VAL i counter #1 
See RX STAT DA |5, 4981 OxOOOOFFFF |Stat data mask bits [15:0] 


0x00000080 


0x1289 
0x128A 


LANE2 DIG RX STAT MA 
TCH CTLO 0x1282 w_ Joxoo003coe Stat match controls register #0 
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LANE2 DIG RX STAT MA 


TCH CTL2 


LANE2 DIG RX STAT MA 


0x128F w_ |oxo0000000 Stat match controls register #2 


LANE2 DIG RX STAT MA 


LANE2 DIG RX STAT MA 


00000000 |Stat match controls register #3 


0x1290 


0x1291 


ReScr Description 
Value P 


LANE2 DIG RX STAT ST 


AT CTL2 


LANE2 DIG RX_ STAT ST 


0x1292 


Ox 

(000000000 |stat match controls register #4 
0 

0 


x00000000 /Stat match controls register #5 


x00000000 |Stat controls register #2 


0x1293 


AT_STOP 


LANE2 DIG ANA TX OVR 


LANE2 DIG ANA TX ANA Ox12A1 
LPBK_DFE_ MODE OUT 


0x1294 


0x12A0 


Override values for TX signals 
0x00000000 Bing to:ANA 

Feature enable for 
0x00000000 tx_ana_lIpbk_dfe_mode 


LANE2 DIG ANA 


RX_DIV 


OVRD_ OUT 
LANE2 DIG ANA 
OVRD_ OUT 
LANE2 DIG ANA 


0x12A6 


0x00000000 Override values for RX control 
signals going to ANA 
Override values for RX control 
sibakebel eae signals going to ANA 


RX_CTL 0x12A7 


RX_PW 


R_OVRD_OUT 


LANE2 DIG ANA 


Q_OVRD_ OUT _ 0 
LANE2 DIG ANA 


Override values for RX PWR 
Oatene 0x00000000 | \5/DN signals going to ANA 


RX_VC 


RX_VC 


Q_OVRD_ OUT 1 


LANE2 DIG ANA 


Q_OVRD OUT 2 
LANE2 DIG ANA 


LANE2 DIG ANA 


LANE2 DIG ANA 


Override values for RX VCO 
Ox12A9 0x00000000 signals going to ANA #0 
Override values for RX VCO 
Ox12AA 0x00000002 signals going to ANA #1 
RX VC i 
Sets values for RX CAL signals 
RX CAL }Ox12AC 0x00000000 going to ANA register 
RX DA 0x00000080 Sets values for RX DAC CTRL 
value going to ANA 


0x12AD 
RX_ DA 


C_CTRL_OVRD 


LANE2 DIG ANA 


C _CTRL_SEL 
LANE2 DIG ANA 


Overrides RX DAC CTRL bus 
Ox12AE 0x00000000 (en/val/sel) going to ANA 
Sets values for RX DAC CTRL 


0x00000000 |e eset sianal going to ANA 


Rx_DA Ox12AF 


RX_AFE 


ATT_VGA 
LANE2 DIG ANA 
CTLE 

LANE2 DIG ANA 


Value for RX AFE ATT & VGA 
AONE SOE signals going to ANA 


0x12B0 


0x12B1 


RX_AFE 


RX_SC 


LANE2 DIG ANA 


CER _CTRL 
LANE2 DIG ANA 


IQ PHASE ADJUST 


LANE2 DIG ANA RX ANA 
IQ SENSE EN Ox12B5 


0 
0x00000000 Values for RX AFE CTLE signals 
going to ANA 
0x00000000 Values for RX SCOPE signals going 
to ANA 
Sets values for RX slicer ctrl 
DONO OU RLe signals going to ANA register 
Sets values for RX ANA IQ phase 
0x00000007 |adjust signal going to ANA 
register 


0x00000000 ea ae for RX ANA IQ SENSE 


0x12B2 
0x12B3 


0x12B4 


RX_SLI 


RX ANA 


LANE2 DIG ANA RX ANA 
CAL DAC CTRL EN 0x12B6 


W 


0x00000000 |DAC CTRL enable signal 
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Reset es 
name [ovat [Sos] Gass | Petcrinton 
LANE2 DIG ANA RX ANA 

SIGNALS CHANGES EN /|0x12B7 W_ |0x00000000 |Afe update enable signal 
ABLE 
LANE2 DIG ANA RX_ANA ; 

PHASE ADJUST CLK 0x12B8 w_ Joxoo000000 PHASE adjust clock signal 
in w_ |oxoo000000 Lane input status register #0 
ne oC CE Ox12BA 0x00000000 |Lane input status register #1 

0 ; 


Goer eee 0xi2BB x00000000 |LOS status at ana interface 
LANE2 DIG ANA CREGS TX ANA ATB measurement control 
TX_ANA_ATB_REG Dxrece 0x00000000 | agister 


LANE? DIG ANA CRESS 0x00000034 |RX ANA EQ control register 


Ae AMR LE ore Oct 
00000004 |RX ANA VCO control register 


RX ANA EQ CTRL 
00000001 |RX ANA VREG control register 


cio no SHS 
oi ES 
ois Ae SH 
cs 


LANE2 DIG ANA CREGS 

RX_ANA DISCONNECT _|°%12°7 

LANE2 DIG ANA CREGS 

RX ANA RSRVD CTRL 0x12C8 00000000 |RX ANA reserved control register 
0x00000000 |RX ANA ATB control register 1 


LANE2 DIG ANA CREGS 

RX ANA ATB CTRL1 Ox12C9 
0x00000000 |RX ANA ATB control register 2 
0 


aia 


xanoouoi0 Raicaie 
LANES_DIG ASIC_RX_OV 
LANES DIG ASIC RX OV 


LANE3 DIG ASIC RX OV 
RD_EQ IN 0 


Override values for incoming CDR 
cas ahenaterate settings controls from ASIC 

Override values for incoming RX 
sc ebeta rebates controls from ASIC, register #0 


Override values for incoming RX 
OxODODOSES controls from ASIC, register #2 
Override values for incoming RX 
pseeogne controls from ASIC, register #3 
Override values for incoming RX 
ORO BREBOoe controls from ASIC, register #4 


Override values for incoming RX 
Ox00000000 controls from ASIC, register #5 


Override values for incoming RX 
0x00003078 |EQ controls from ASIC, register 
#0 


Override values for incoming RX 
pxOdOOogrs controls from ASIC, register #1 


0x130D 
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Reset eee 

| _ Name | offset size! Yetue | Description 

Override values for incoming RX 
aig AL eas Soe 0x130E jv foxoooozoso EQ controls from ASIC, register 
LANE3 DIG ASIC RX_OV Override values for outgoing RX 
RD OUT 0 pero w_ |oxo0000000 controls to ASIC, register #0 
LANE3 DIG ASIC RX AS Current values for incoming RX 
IC IN 0 Oxi? w_ foxooo0a000 controls from ASIC, register #0 
LANE3 DIG ASIC RX_AS Current values for incoming RX 
IC IN 1 ied w_ |oxoo000000 controls from ASIC, register #1 

Current values for incoming RX 
LANE3_DIG_ASIC_RX_EQ 19,1317 |w__ |ox00000000 |EQ controls from ASIC, register 
_ASIC IN 0 #0 

Current values for incoming RX 
LANE3 DIG ASIC RX _EQ 
LANE3 DIG ASIC RX EQ 15,1318 |w  |ox00000000 |EQ controls from ASIC, register 
ASIC _IN 1 #1 

Current values for incoming RX 
LANE3 DIG ASIC _RX_CD Jo,1319 lw |ox00000000 |CDR VCO controls from ASIC, 
R_VCO ASIC IN 0 

register #0 

Current values for incoming RX 
LANES DIG ASIC RX CD l9131A jv foxoooooe CDR VCO controls from ASIC, 
R_VCO_ASIC_ IN 1 

register #1 

Current values for outgoing RX 
LANE3 DIG ASIC RX AS 0x131B W_ |0x00000000 |status controls from PHY, register 
IC OUT 0 #0 
LANE3 DIG LBERT CTL [0x1320 |W _ [0x00000000 
LANE3 DIG RX _CDR CD Control bits for receiver in 
[aa eae 0x00007039 |CDR Control Register #1 
SCL ae RX_CDR_CD 0x1326 OxOOOO4ABB |CDR Control Register #2 
=: ne oe 0x0000099B |CDR Control Register #3 
i a 0x00000003 |CDR Control Register #4 


“4 0x1329 w_ Joxooo006a9 CDR Control Register #5 
aL i RX CDR CD lq, 430A 0x000006DB [CDR Control Register #6 


LANE3 DIG RX CDR CD 
eee 7 OMeee 
LANE3 DIG RX CDR CD 
R CTL 9 0x132D 
LANE3 DIG RX CDR CD 
R CTL 10 0x132E 
LANES DIG RX_CDR STA|, 35, 


Ox0000ECCA |CDR Control Register #8 
0x00006432 |CDR Control Register #9 


: 
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Reset ee 
[offset |size| Vetus | Description 
LANE3 DIG RX PWRCTL RX Power State Control Register 
LANE3_ DIG RX_PWRCTL RX Power State Control Register 
LANE3 DIG RX PWRCTL 
RX PWRUP TIME 0 0x1344 0x000001E6 |RX Power UP Time Register #0 
LANE3 DIG RX_PWRCTL 
RX PWRUP TIME 1 0x1345 0x0000069A |RX Power UP Time Register #1 
LANE3 DIG RX PWRCTL 
RX PWRUP TIME 2 Ox0000001A |RX Power UP Time Register #2 
LANE3 DIG RX_PWRCTL 
RX PWRUP TIME 3 0x1347 0x00000000 |RX Power UP Time Register #3 
0x00000400 RX VCO calibration controls 
register #0 
RX VCO calibration controls 
0x00002600 RX VCO calibration controls 
register #2 


LANE3 DIG RX _VCOCAL 0x1348 
0x00003319 |RX Power UP Time Register #0 


RX VCO CAL CTRL 0 
LANE3 DIG RX VCOCAL 
RCUCO CALACIRE. 12 oo 

00000003 |RX Power UP Time Register #1 
x00000000 |RX VCO status register #0 


Rx VCO CAL CTRL 2 
0 
0 
0 
0 
0 


0x1346 


RX VCO CAL TIME 0 
LANE3 DIG RX VCOCAL 

RX VCO CAL TIME 1 0x134C 
LANE3 DIG RX VCOCAL 

RX VCO STAT 0 0x1 34D 


LANE3 DIG RX VCOCAL 
RX_VCO_STAT_1 


0x134E 


LANE3 DIG RX VCOCAL 0x134B 
00000000 |RX VCO status register #1 


* 
x 
(0x000003FF |XAUI_COMMA mask 
Ox 

i 


RX VCO STAT 2 
LANE3 DIG RX RX ALIG 
N_XAUI_ COMM MASK 0x1350 


LANE3 DIG RX LBERT C 


4 
- 


0x1351 


LANE3 DIG RX_LBERT E 0x1352 


LANE3 DIG RX RX LOS 


00000062 |LOS Control Register #1 


0 


0x00002000 Current frequency integrator 
value. 
Frequency Bounds for incoming 
0x0000019C Frequency Bounds for incoming 
data stream #1 
0x00000C10 ee Configuration Register 
0x00000009 ene Configuration Register 
Adaptation Configuration Register 
LANE3 DIG RX _ADPTCTL Adaptation Configuration Register 
ADPT_CFG 3 pateee ic ec 
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re) 
7) 


0x1353 


LANE3 DIG RX PWRCTL 
PWR_CTRL_STATE_STATU |0x1355 


LANE3 DIG RX DPLL FR 


0x135C 


LANE3 DIG RX DPLL FR 

FQ BOUND 0 0x135D 
LANE3 DIG RX DPLL FR 
EQ BOUND 1 0x135E 


LANE3 DIG RX ADPTCTL 
ADPT CFG 0 0x1 360 
LANE3 DIG RX ADPTCTL 
ADPT CFG 1 0x1361 


LANE3 DIG RX ADPTCTL 


m WN _ 
IS i 
[o) 


W 
LANE3 DIG RX VCOCAL 
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ee eae) aa 
Bbeeores 7 or ocen 8) eee ee 
fore po 
sore 
See Ee 
ne Configuration 


LANE3 DIG RX ADPTCTL 
0x00000000 |Value of ATT adaptation code 


ADPT CFG 8 
LANE3 DIG RX ADPTCTL 
ADPT CFG 9 0x1369 
LANE3 DIG RX ADPTCTL 
RST_ADPT_ CFG 0x136A 
LANE3 DIG RX ADPTCTL 
0x00000000 |Value of VGA adaptation code 
0x00000000 |Value of CTLE adaptation code 
0x00000000 Value of DFE Tapi adaptation 
code 
0x00000000 Value of DFE Tap2 adaptation 
code 
0x00000000 ae of DFE Tap3 adaptation 


0x1366 


0x1367 


0x1368 


ATT STATUS 0x136B 


LANE3 DIG RX ADPTCTL 

VGA_ STATUS 
LANE3 DIG RX ADPTCTL 

CTLE_ STATUS eee 
LANE3 DIG RX ADPTCTL 
DFE TAP1_ STATUS 
LANE3 DIG RX ADPTCTL 
DFE TAP2 STATUS 


LANE3 DIG RX ADPTCIL 
DFE TAP3 STATUS Oxts70 


0x136E 


0x136F 


LANE3 DIG RX ADPTCTL 0x1372 
DFE _TAP5 STATUS 


LANE3 DIG RX ADPTCTL 
DFE DATA EVEN VDAC _ |0x1373 


LANE3 DIG RX ADPTCTL 
DFE DATA ODD VDAC _ |0x1374 


0x00000000 ie of DFE Tap5 adaptation 


Offset values for RX DFE data 


Offset values for RX DFE data odd 
vDAC 


LANE3 DIG RX ADPTCTL Sets values for RX slicer ctrl even 
RX SLICER CTRL EVEN |2X!379 0x00000007 | ionals going to ANA 

LANE3 DIG RX ADPTCTL Sets values for RX slicer ctrl odd 
RX SLICER CTRL Opp |°%1376 0x00000007 | jgnals going. to ANA 


LANE3 DIG RX ADPTCTL 
DFE ERROR EVEN VDA |0x1377 oxooo000so |Offset values for RX DFE error 


jo) 
Tl 
WN 
4 


0 
0x00000080 


Oo 
Tl 
W 
4 


even vDAC 


LANE3 DIG RX ADPTCTL 
DFE ERROR ODD VDAC |0x1378 Gx0000d080: | Oe MAUS for RAV DEE errarodd 
vDAC 
OFST 
0x00000000 |Value of error slicer level 
0x00000000 |Adaptation reset register 
Stat load value for the sample 


O 
Oo 
Tl 
W 
4 


LANE3_DIG_RX_ADPTCTL |) 4354 
ERROR SLICER LEVEL 

LANE3 DIG RX ADPTCTL 

ADPT_ RESET Oxt3 74 


LANE3 DIG RX _ STAT LD 
VAL 1 0x1380 


W 
LANE3 DIG RX ADPTCTL Value of DFE Tap4 adaptation 
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Fonser foee| SSE [econ 


S 
< 
W 
A 


a 
O 
=E 
(@) 
4 
[_ 
(o) 


LANE3 DIG RX STAT MA 0x1383 


LANE3 DIG RX _ STAT ST 


+ 
75 |o 
9 

(a) 
Sieg 

a 


0x1384 


LANE3 DIG RX STAT ST 0x1385 


LANE3 DIG RX STAT SM 0x1386 
LANE3 DIG RX STAT ST 0x1387 


EP 
O (@) 
2 | 
Sy |r 
a Re 


5 
O 
a 
+ 
[o) 


LANE3 DIG RX STAT ST 0x1388 


LANE3 DIG RX_ STAT ST 0x1389 
LANE3 DIG RX STAT ST 0x138A 


AG 
(a) (@) 
2 2 
s|_ lA 
N b 


LANE3 DIG RX STAT ST 


0x138B 
LANE3 DIG RX STAT ST 


FG IAS I> 
almlo|mlo 
Z lw |Z |wlz 
ee 
uO A W 


0x138C 


5 
O 
a 
+ 
(ep) 


LANE3 DIG RX STAT CA 
L COMP CLK CTL 0x138E 


LANE3 DIG RX STAT MA 


As: 
ao RCT porn eer ES 
EPEAT ICE loo fooowees esac tn 


0x138F 


LANE3 DIG RX STAT MA 0x1390 


LANE3 DIG RX STAT MA 


ICIS 
Orla 
t\2 |= 
APIA 
= 
[— im 
(ee) N 


0x1391 


LANE3 DIG RX STAT MA 0x1392 


LANE3 DIG RX STAT ST 0x1393 


LANE3 DIG RX STAT ST 


scl 
ABI BIdb\o 
48/9 
OIE ea 
VIOIN Jol lo lr 

OT jes |S 


0x1394 


LANE3 DIG ANA TX _OVR 0x13A0 


LANE3 DIG ANA TX ANA 0x13A1 
LPBK_ DFE MODE OUT 


W 


wo) 
Oo 
Cc 
a 
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= ie Sl 

(0x00000000 [Sets values for RX CAL signals 
going to ANA register 

bam ee ere 

rans aa 

en ois 

pane een 


to ANA 


Sets values for RX ANA IQ phase 
W_ |0x00000007 |adjust signal going to ANA 
register 
w_ |oxo0000000 Se for RX ANA IQ SENSE 
LANE3 DIG ANA RX ANA 
CAL DAC CTRL EN BATSBC 
LANE3 DIG ANA RX ANA 
SIGNALS CHANGES EN /0x13B7 W 
ABLE 


0x00000000 |DAC CTRL enable signal 
LANE3 DIG ANA RX ANA 
PHASE ADJUST CLK 0x13B8 


00000000 |Afe update enable signal 
LANE3 DIG ANA STATUS : 


. 
x00000000 |PHASE adjust clock signal 
x00000000 |Lane input status register #0 


0x13B9 


_0 

a iksse Rk eres cuca 0x13BA 00000000 |Lane input status register #1 

eS ee x00000000 |LOS status at ana interface 

0x00000000 TX ANA ATB measurement control 
register 

if RRA ER oie 0x00000034 |RX ANA EQ control register 


. 
no ANA reed ok 


0 
0 
0 
0 
0 


0x13C4 
0x13C6 


LANE3 DIG ANA CREGS 
RX ANA ATB CTRL1 0x13C9 


x00000000 |RX ANA reserved control register 


x00000000 |RX ANA disconnect control 
0x00000000 |RX ANA ATB control register 1 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3281 


RK3588 TRM-Part2 


Reset ete 
Name | offset [size Value Pescneuen 
LANE3 DIG ANA CREGS _ 
RX ANA ATB CTRL2 0x13CA w_ |oxoo000000 RX ANA ATB control register 2 


RAWCMN DIG _CMN_CTL |0x2000 [Ww _ |0x00000000 


RAWCMN DIG CR EXT R external interface XTND control 
EG OP XTND Ox2001 w_ |oxoo000000 register 
RAWCMN DIG CMN CTL |9 5902 0x00000000 |common control register 1 


RAWCMN DIG AON CMN ae 

DAPT REF LVL DAC C |0x2020 ox00000044 |Override values for incoming SUP 
ago os ee signals 
ODE 

0 

1 


RAWCMN DIG AON CMN 
X_RESERVED_REGISTE |0x2021 0x00000000 |Reserved Register 0 


RAWCMN DIG AON CMN 
X_ RESERVED REGISTE |0x2022 Ox00000000 |Reserved Register 1 


RAWCMN DIG AON CMN 
SUP OVRD_IN 0x203B 


Override values for incoming SUP 
0x00000000 |FSM override control register 
0x00000000 |Memory Address Monitor 
0x00000000 |FSM Status Monitor 


0x00000000 CR interface timing extension 
enable 


0x00000000 |ATB reg control register 
ATB done and result control 
0x00000000 Override for HDMI power controls 
to and from controller 
HDMIPCS DIG CTRL_XF 
REF FREQ INFO OVRD 0x2081 0x00000164 |ref freq info config and overrides 
HDMIPCS DIG CTRL XF Override for HDMI config controls 
HDMI CONFIG OvRD __|°*?08? pneeee: 


HDMIPCS DIG CTRL XF , 
LTP_UPDATE STATUS OV |0x2083 pxoonooged. |: Peete -overriaes;tevang from 


RAWCMN DIG CMNFSM 
FSM FSM OVRD CTL _ |0X2940 


RAWCMN DIG CMNFSM 
FSM MEM ADDR mon _ |2X2041 
RAWCMN DIG CMNFESM 
FSM STATUS MON oxen 


1 
A 
R 

R 
R 

R 
N 


RAWCMN DIG CMNFSM 

FSM CR REG OP XTND_ |0x2043. |W 
EN 

RAWCMN DIG CMNFSM 

RAWCMN DIG CMNFSM 

ATB RESULT OUT eens? 


HDMIPCS DIG CTRL XF 
HDMI PWR CTRL 0x2080 


controller 

0x00000000 Override for LTP req config 
controls from controller 
Override en for LTP req controls to 


HDMIPCS DIG CTRL XF LTP controls overrides to and from 
LTP_CTRL_OVRD OxZ080 eae eee controller 

HDMIPCS DIG CTRL XF 

READAPT EN 0x2087 0x00000000 |reg for re-adapt request 


HDMIPCS DIG CTRL XF 

AS aA EO LAR Cpe ean read regs for inputs/outputs 

TE DTERFACE SIG STA|0x2088 0x00000000 from/to controller 

HDMIPCS DIG CTRL _XF 

CS _ INTERFACE SIG STA/0x2089 0x00000000 |read regs for outputs to controller 
TUS 2 
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RD 


HDMIPCS DIG CTRL XF 
LTP_REQ OVRD 0x2084 


HDMIPCS DIG CTRL XF 
LTP _OVRD EN 0x2085 
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ee 
Value sid 


HDMIPCS DIG CTRL XF_ (0x208A w_ |oxo0000000 read regs for power sequence 
POWER _SE signals 


HDMIPCS DIG CTRL _XF Override for link_retrain_req from 
LINK RETRAIN REQ ASI |0x208B 0x00000000 a req 
C OVRD fe 


HDMIPCS DIG CTRL XF_ 

LINK RETRAIN REQ 0x208C pe reg for link_retrain request 
HDMIPCS DIG CTRL _XF 

LINK RETRAIN REQ INF |0x208D 0x00000000 |Override for link_retrain_req_int 
O OVRD 


HDMIPCS DIG CTRL PAT 
BAIN Sei oon et wow. Sch in 
TITTIES DIG CTRL PAT 
HCMAD FSH Bate CA SEH oof oon ea row. Sch in 
TTS DIG CTRL PAT 
eer | onc ea wow. 10Gb 


NGS 
HDMIPCS DIG CTRL PAT 
H MAIN FSM RATE CALC EQ settings for HDMI2.1 12Gbps 
HDMI2i 12G EQ Sem |°%70?7 BOO O TEE lin lane mode 
EQ settings for dfe_tap1 and 
0x00000000 |dfe_tap2 in HDMI2.1 (3Gbps in 3 
lane mode) 


NGS 


HDMIPCS DIG CTRL PAT 

H_ MAIN FSM_RATE CALC 0x2098 
HDMI21_ 3G EQ SETTIN 
GS_TAP 


HDMIPCS DIG CTRL PAT 

H MAIN FSM RATE CALC 
HDMI21 8G EQ SETTIN |°%2094 
GS TAP 


HDMIPCS DIG CTRL PAT 
H MAIN FSM RATE CALC 
HDMI21_10G EQ sett |°%2998 


EQ settings for dfe_tap1 and 
0x00000000 |dfe_tap2 in HDMI2.1 (8Gbps in 4 
lane mode) 
EQ settings for dfe_tap1 and 
0x00000000 |dfe_tap2 in HDMI2.1 (10Gbps in 4 
NGS TAP lane mode) 
SANTEE aan EQ settings for dfe_tap1 and 
“HDMI21_12G EQ SETTI. 0x209C 0x00000000 eae HDMI2.1 (12Gbps in 4 
NGS _ TAP 
HDMIPCS DIG CTRL PAT 
H_ MAIN FSM RATE CALC|0x209D 0x0000320F See cen 
_TMDSCLK_ THRESH 
HDMIPCS DIG DATA PAT Inputs and overrides for data path 
H_DATA PATH INPUTS _|°%20A0 poe 
HDMIPCS DIG DATA PAT 
H_ DATA PATH INPUT OV |Ox20A1 0x00000000 |overrides for data path inputs 
RD 
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HDMIPCS DIG CTRL PAT 

H MAIN FSM RATE CALC EQ settings for dfe_tap1 and 
HDMI21 6G EQ SETTIN 0x2099 0x00000000 |dfe_tap2 in HDMI2.1 (6Gbps in 
GS TAP 3/4 lane mode) 
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sie] Gee | Bescration 
Value P 
HDMIPCS DIG DATA PAT FRL mode comma character 
WwW 
WwW 
WwW 


OxO0000E2B |FRL mode data absense timeout 


HDMIPCS DIG DATA PAT 


H_FRL_ VALID DATA _TIME/0x20A3 we 
HDMIPCS DIG DATA PAT 
H FRL DATA LOCK DETE |0x20A4 0x00005545 |FRL mode FLT data timeout 
CT_ TIMEOUT 
HDMIPCS DIG DATA PAT 
H DATA PATH OUTPUT O/|0x20A5 0x00000000 joverrides for data path outputs 
HDMIPCS DIG DATA PAT 
H GSKT STATUS Ox20A6 w_ |oxo0000000 Status of gasket_rd_pos 
HDMIPCS DIG DATA PAT ; 
H BYTE ALIGN STATUS Ox20A7 w_ Joxoo000000 Status of byte_aligned signals 
HDMIPCS DIG CTRL PAT , 
H MAIN FSM FSM RATE |0x20C0 pxioog0o0g |e 
CALC OVRD 
HDMIPCS DIG CTRL PAT 
H_ MAIN FSM PHY CONT |0x20C1 OxO00000A2 |PHY controls and settings 
HDMIPCS DIG CTRL PAT 
H_ MAIN FSM PCS DEBU |0x20C2 0x00000000 |PCS Debug related signals 
G 
HDMIPCS DIG CTRL PAT 

0x00005678 |LTP_REQ for PATTERNS 
FSM configurations to modify 


H_ MAIN FSM_LTP_PATTE |0x20C3 

HDMIPCS DIG CTRL PAT 

H_ MAIN FSM_LTP_STATU |Ox20C5 OxOOOOOFEO |LTP_REQ for STATUS UPDATE 
S_ UPDATE 


da 
re) e 
w) sj 


D 
S 
= 


RN_REQ 
HDMIPCS DIG CTRL PAT 
H_ MAIN FSM FSM CONF |0x20C4 


fa) 


HDMIPCS DIG CTRL PAT 
H_ MAIN FSM ADAPT REF|0x20C7 


Minimum reference FOM needed 
0x00000080 for successful LTP 
HDMIPCS DIG CTRL PAT : ‘ 
H_ MAIN FSM HDMI_STAT|0x20C8 axdod00d0) alt f oN mportant status 
U indicators 
0x00000000 TXFFE adaptation related 
important status indicators 
HDMIPCS DIG CTRL PAT : 
H MAIN FSM POWER ST |0Ox20CA 0x00000000 
re indicators 
HDMIPCS DIG CTRL PAT : 
H_ MAIN FSM MISC _ STAT |Ox20CB 0x00000000 
indicators 
HDMIPCS DIG CTRL PAT j 
H MAIN FSM FOM LANE |0x20CC 0x00000000 as FOM achieved in lane 0 and 
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O 
x4 


D 
= 


HDMIPCS DIG CTRL PAT 
H_ MAIN FSM _ FFE STATU |Ox20C9 


EE 
Cc 
WN 


Cc 
109) 


oO 
pare 


HDMIPCS DIG CTRL PAT prance fw FSM conta to force beavor 
H_ MAIN FSM _FSM_ CONT |0x20C6 W_ |0x00000000 |FSM controls to force behavior 
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Value P 


HDMIPCS DIG CTRL PAT : 

23 

HDMIPCS DIG CTRL PAT 

H MAIN FSM _FSM_INPUT|Ox20CE W_ |OxQOOOOOFO |overrides for inputs to FSM 
OVRD 

HDMIPCS DIG CTRL PAT HDMI2Z0RXPHY_NS_HDMIPCS_DI 
H_ MAIN FSM _FSM_STATE|Ox20CF W |0x00000000 |G_CTRL_PATH_MAIN_FSM_FSM_S 
STATUS TATE_STATUS 

HDMIPCS DIG CTRL PAT HDMI2Z0RXPHY_NS_HDMIPCS_ DI 
H MAIN FSM RATE CAL |0x20D0 0x00000000 |G_CTRL_PATH_MAIN_FSM_RATE 
STATUS 1 CAL_STATUS_1 

HDMIPCS DIG CTRL PAT HDMI2Z0RXPHY_NS_HDMIPCS_ DI 
H_ MAIN FSM RATE CAL |0x20D1 0x00000000 |G_CTRL_PATH_MAIN_FSM_RATE 
STATUS 2 CAL_STATUS_ 2 

HDMIPCS DIG CTRL PAT HDMI2Z0RXPHY_NS_HDMIPCS_ DI 
H MAIN FSM RATE CAL |0x20D2 0x00000000 |G_CTRL_PATH_MAIN_FSM_RATE 
STATUS 3 CAL_STATUS_ 3 

HDMIPCS DIG CTRL PAT HDMI2Z0RXPHY_NS_HDMIPCS_ DI 
H MAIN FSM RATE CAL |0x20D3 0x00000000 |G_CTRL_PATH_MAIN_FSM_RATE 
STATUS 4 CAL_STATUS 4 

HDMIPCS DIG CTRL PAT HDMI2Z0RXPHY_NS_HDMIPCS_ DI 
H_ MAIN FSM BYTE ALIG |0x20D4 0x00000000 |G_CTRL_PATH_MAIN_FSM_BYTE 
N_ CNT STATUS ALIGN_CNT_STATUS 

HDMIPCS DIG CTRL PAT HDMI2Z0RXPHY_NS_HDMIPCS_ DI 
H MAIN FSM LANE VALI |Ox20D5 0x00000000 |G_CTRL_PATH_MAIN_FSM_LANE 
D_ STATUS VALID_STATUS 

HDMIPCS DIG CTRL PAT HDMI2Z0RXPHY_NS_HDMIPCS_ DI 
H MAIN FSM RATE CAL |0x20D6 0x00000000 |G_CTRL_PATH_MAIN_FSM_RATE 
STATUS 5 CAL_STATUS_5 


HDMIPCS DIG CTRL PAT 
H MAIN FSM STRESS C |0x20D8 0x00000000 |Stress counter value 
NTR STATUS 


HDMIPCS DIG CTRL PAT 

H MAIN FSM LOS SETTI |Ox20D9 0x000002D3 |Settings for LOS 

NGS 

HDMIPCS DIG CTRL PAT 

H_ MAIN FSM LOS SETTI |Ox20DA 0x00000040 |Settings for LOS 

NGS 1 

HDMIPCS DIG CTRL PAT 

H MAIN FSM FRL FAST |0x20DB 0x00000000 |FRL fast relock 

RELOCK 

HDMIPCS DIG CTRL PAT Register to program first rate 

H_ MAIN FSM _RATE CALC |0Ox20E0 0x0000012C |boundary to calculate rx_rate in 
RATE BOUNDARY 1 TMDS mode 

HDMIPCS DIG CTRL PAT Register to program second rate 
H_ MAIN FSM_RATE CALC |Ox20E1 0x00000258 |boundary to calculate rx_rate in 
RATE BOUNDARY 2 TMDS mode 

HDMIPCS DIG CTRL PAT Register to program third rate 
H_ MAIN FSM RATE CALC |0Ox20E2 0x000004B0 |boundary to calculate rx_rate in 
RATE BOUNDARY 3 TMDS mode 
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"Co all eee lena encanta 
H_ MAIN FSM_FSM_STRE |0x20D7 W  |OxOOOOOOFF |Stress wait time before BOOTUP 
SS_TARGET_CNT 
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Reset 
Value 


| Description 


Lea DIG CTRL ave Register to program forth rate 
H_ MAIN FSM_ RATE CALC |0Ox20E3 1 loxoooosco boundary to calculate rx_rate in 
RATE BOUNDARY 4 TMDS mode 


HDMIPCS DIG CTRL PAT 
H_ MAIN FSM RATE CALC 
Se VCO REF CNT R 


0x000008C0 


Register to select reference clock 
and target VCO counts in TMDS 
mode 


aparees DIG CTRL PAT Register to select reference clock 
H_ MAIN FSM_RATE CALC |Ox20E5 0x000008CO0O Jand target VCO counts in FRL 
_FRL_ VCO CNT REG mode 


HDMIPCS DIG CTRL PAT 
H_ MAIN FSM RATE CALC 
TMDS_TIMEBASE LOCK 
THRES_REG 

HDMIPCS DIG CTRL PAT 
H_ MAIN FSM RATE CALC 
HDMI14 CDR SETTING 
1_ REG 

HDMIPCS DIG CTRL PAT 
H_ MAIN FSM _ RATE CALC 
HDMI14 CDR SETTING 
2 REG 

HDMIPCS DIG CTRL PAT 
H_ MAIN FSM _RATE CALC 
HDMI14 CDR SETTING 
3 REG 

HDMIPCS DIG CTRL PAT 
H_ MAIN FSM _RATE CALC 
HDMI14 CDR SETTING 
4 REG 

HDMIPCS DIG CTRL PAT 
H_ MAIN FSM_RATE CALC 
HDMI14 CDR SETTING 
5 REG 

HDMIPCS DIG CTRL PAT 
H_ MAIN FSM RATE CALC 
ADAPT EN BOUNDARY 
REG 

HDMIPCS DIG CTRL PAT 
H_MAIN FSM RATE CALC 
_HDMI14 EQ SETTINGS 
HDMIPCS DIG CTRL PAT 
H_ MAIN FSM_RATE CALC 
HDMI14 165 EQ SETTI 
NGS 


Ox20EE ian 


0x000071E6 


0x00006248 


0x000052DA 


0x000043CD 


Register to program timebase and 
lock_thresh in TMDS mode 


First Sector for rx_cdr_setting_sel 
in HDMI14 


HDMI2Z0RXPHY_NS_HDMIPCS_DI 
G_CTRL_PATH_MAIN_FSM_RATE 
CALC_HDMI14_CDR_SETTING_2_ 
REG 
HDMI2Z0RXPHY_NS_HDMIPCS_DI 
G_CTRL_PATH_MAIN_FSM_RATE 
CALC_HDMI14_CDR_SETTING_3_ 
REG 
HDMI2Z0RXPHY_NS_HDMIPCS_DI 
G_CTRL_PATH_MAIN_FSM_RATE 
CALC_HDMI14_CDR_SETTING_4_ 
REG 
HDMI2Z0RXPHY_NS_HDMIPCS_DI 
G_CTRL_PATH_MAIN_FSM_RATE 
CALC_HDMI14_CDR_SETTING_5_ 
REG 


data_rate threshold for afe and 
dfe en 


EQ settings for HDMI1.4 for 
1.65gbps data rate and above 


HDMIPCS DIG CTRL PAT 
H_ MAIN FSM RATE CALC |Ox20EF W_ |OxOOOOAI1FF |EQ settings for HDMI2.0 
HDMI20_EQ SETTINGS 


HDMIPCS DIG CTRL PAT 
H_ MAIN FSM RATE CALC 
HDMI21 CDR SETTING 

SEL 


Ox20F0O fn 
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settings for rx_cdr_setting_sel in 
HDMI2.1 for all data rates 


3286 
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ame [once [size] GSR [Petron 
REM eM ESE AC EQ settings for dfe_tap1 and 
HDMI14_EQ SETTINGS Ox20F1 W |0x00000000 |dfe_tap2 in HDMI1.4 for less than 
TAP 1.65gbps 
HDMIPCS DIG CTRL PAT 
H MAIN FSM RATE CALC settings for rx_cdr_setting_sel in 
HDMI20 CDR SETTING _|2X20F2 OxUepeooue HDMI20 : 
SEL 
pf pooner 
H_ MAIN FSM_ RATE CALC |0x20F3 0x00000000 |Data Rate calulated by CMU 
—_HDMI DATA RATE 
HDMIPCS DIG CTRL PAT 
FRAN SML RATE CALcfoxaare |W fovooooai eq etings orden 
EQ SETTINGS MISC 1 
HDMIPCS DIG CTRL PAT 
CDR _ HIGHFREQ THRES 
HDMIPCS DIG CTRL PAT 
CDR LOWFREQ THRES 
HDMIPCS DIG CTRL PAT : 
REF RANGE DIV_1 
HDMIPCS DIG CTRL PAT 
H MAIN FSM RATE CALC|Ox20F8 W_ |0x00002030 |thresholds for ref_range divison 
REF RANGE DIV 3 
HDMIPCS DIG CTRL PAT : ; 
H MAIN FSM RATE CALC|ox20F9 |w  |ox00003050 iy and sixth thresholds for 
REF RANGE DIV 5 ref_range divison 


HDMIPCS DIG CTRL PAT 

H_ MAIN FSM RATE CALC 0x00000070 
REF RANGE DIV 7 

HDMIPCS DIG CTRL PAT HDMI20RXPHY_NS_HDMIPCS_DI 
H MAIN FSM RATE CALC 000002799 |G-CTRL_PATH_MAIN_FSM_RATE 
HDMI14 CDR SETTING CALC_HDMI14_CDR_SETTING_6_ 
6 REG REG 

HDMIPCS DIG CTRL PAT HDMI20RXPHY_NS_HDMIPCS_DI 
H_ MAIN FSM RATE CALC 0x00001B65 |G_CTRE_PATH_MAIN_FSM_RATE 
HDMI14 CDR SETTING CALC_HDMI14_CDR_SETTING_7_ 
7_REG REG 

HDMIPCS DIG CTRL PAT 
H_MAIN FSM RATE CALC 
HDMI14 165 EQ SETTI 
NGS TAP 

HDMIPCS DIG CTRL PAT 
H_ MAIN FSM RATE CALC EQ settings for dfe_tap1 and 
HDMI20 EQ SETTINGS 0x00000000 | 6. tap2 in HDMI2.0 

TAP 

HDMIPCS DIG CTRL PAT 

H MAIN FSM RATE CALC EQ settings for HDMI2.1 3Gbps in 
HDMI21_ 3G EQ SETTIN Ox000071FF |3 jane mode 

GS 


seventh thresholds for ref_range 
divison 


EQ settings for dfe_tap1 and 
0x00000000 |dfe_tap2 in HDMI1.4 for more 
than 1.65gbps 
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ee 
REE oe v power mer cae 
ponene Caen 
pono oer ae cart 
own er ee eee 
psn et eee 
poo canine 
pone ae a 
on ee ae ane 
owns art eae 
pone st aoe 
RX adaptation Acknowledge 
0 


x00000000 |RX adaptation figure of merit 
Override values for incoming RX 
ie aierania controls from PCS, register #4 
Current values for outgoing RX 
isaetsletciaes status controls from raw PCS 
x00000000 |Current lane number 


0 
0x00000000 ATE override input to control top- 
level inputs 


0x00000000 Override incoming values for 
rx_eq_delta_iq 


Override values for incoming RX 
pxcongougs EQ controls from PCS, register #1 

Override values for incoming RX 
0x00000000 EQ controls from PCS, register #2 
0x00000000 |FSM override control register 
0x00000000 |Memory Address Monitor 
0x00000000 |FSM Status Monitor 

CR interface timing extension 
0x00000000 Status of fast RX Start Up 

Calibration 
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RAWLANEO DIG PCS XF 
RX OVRD IN 4 O0x3012 


RAWLANEO DIG PCS XF 0x3013 


RX_PCS OUT 2 


RAWLANEO DIG PCS XF 
LANE NUMBER 0x3015 
RAWLANEO DIG PCS XF 
ATE OVRD_ IN 0x3018 


RAWLANEO DIG PCS XF 
RX_EQ DELTA IQ OVRD_|0x3019 
IN 


RAWLANEO DIG PCS XF 
RX EQ OVRD IN 1 Ox301D 


RAWLANEO DIG FSM FA 
ST _RX STARTUP CAL Oxst?t 


W 


RK3588 TRM-Part2 


mame [ose [se] Gage | Peseinon 
FORESTS foes Iv [coat seus oft saaraton 
(000000000 | status of fast RX AFE Calibration 

0x00000000 |Status of fast RX power-up 

Status of fast RX VCO Wait Times 


RAWLANEO DIG FSM FA 

ST RX CONT ADAPT 0x3034 
RAWLANEO DIG FSM FA 

ST RX CONT DATA CAL |2X3035 
RAWLANEO DIG FSM_FA |) 3430 
ST _RX CONT PHASE CAL 
RAWLANEO DIG FSM FA 

ST RX CONT AFE CAL |2X3037 
RAWLANEO DIG FSM_FA |) 535 
ST_RX ATT VGA ADAPT 
RAWLANEO DIG FSM FA 

ST _RX CTLE ADAPT 0x3039 
RAWLANEO DIG FSM FA 

ST RX VGA ADAPT Ox303A 
RAWLANEO DIG FSM CT 

LE ALGO Two PT ExiT |2X3038 
RAWLANEO DIG FSM FA 

ST_RX_IQ ADAPT 0x303C 
RAWLANEO DIG FSM RX 

CTLE ALGO EH SEL. |0X303D 
RAWLANEO DIG FSM RX 

IQ PHASE_OFFSET Ox303F 
RAWLANEO DIG AON AF 

E ATT IDAC OFST 0x3040 


Status of fast RX Continuous 
0x00000000 Status of fast RX Continuous data 
Calibration 
Status of fast RX Continuous 
0x00000000 Phase Calibration 
0x00000000 Status of fast RX Continuous AFE 
Calibration 
0x00000000 /|Status of fast RX Flags RSVD 0 
0x00000000 /|Status of fast RX Flags RSVD 1 
0x00000000 /|Status of fast RX Flags RSVD 2 
0x00000000 /|Status of fast RX Flags RSVD 3 
Status of fast RX IQ adapt start- 
0x00000000 aoe of RX CTLE adapt selected 
0x00000000 Offset value for IQ phase 
calculation 


0x00000080 |Offset value for RX AFE ATT iDAC 


W 
we fo 
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ReScr Description 
Value P 


0x3041 ww. |oxooo00080 Offset value for RX AFE CTLE iDAC 


0x00000080 Offset values for RX AFE VGA1 
iDAC 
0x00000000 |Adaptation figure of merit (FOM) 


RAWLANEO DIG AON DF 
E cUMMERSODE IDA Oo laRagad 0x00000080 Offset values for RX DFE summer 
odd iDAC 
RAWLANEO DIG AON DF Offset values for RX DFE phase 
0x00000080 
even vDAC 


E PHASE EVEN VDAC O |0x3045 
Offset values for RX DFE phase 
0x00000080 odd vDAC 
0x00000000 |DFE even reference level 


0x00000000 |DFE odd reference level 


0x00000007 |RX phase adjust Linear Value 
0x00000000 |RX phase adjust Mapped Value 


RAWLANEO DIG AON DF 

E DATA EVEN HIGH vDA|ox304B |w_ |loxooooooso |Oset values for RX DFE data 
even high vDAC 

RAWLANEO DIG AON CD Offset values for RX DFE data 

R_ UNLOCKED CNT OeAUse w_ |oxooo00080 even low vDAC 


RAWLANEO DIG AON AF 
E CTLE IDAC OFST 


RAWLANEO DIG AON AF 
E VGA1 IDAC OFST 0x3042 


RAWLANEO DIG AON RX 0x3043 


ADAPT _FOM 


7 7 
WN WN 


RAWLANEO DIG AON DF 
E PHASE ODD VDAC OF |0x3046 


Wn 
4 


RAWLANEO DIG AON DF 
E EVEN REF LVL 
RAWLANEO DIG AON DF 
E ODD REF LVL 


RAWLANEO DIG AON RX 
PHSADJ LIN 0x3049 


RAWLANEO DIG AON RX 
PHSADJ MAP Dxa0ae 


0x3047 


0x3048 


O 
O 
Tl 
W 
4 


x00000080 


RAWLANEO DIG AON DF 
E DATA ODD HIGH VDA |0x304D Offset values for RX DFE data odd 


0 high vDAC 
RAWLANEO DIG AON RX 
ADAPT DONE NEW 0x304E 0 


x00000080 Offset values for RX DFE data odd 
DAUGCENEA Thien low vDAC 


RAWLANEO DIG AON DF 
E BYPASS EVEN VDAC |0x304F oxooo000so |Offset values for RX DFE bypass 


O 
Oo 
Tl 
W 
4 


even vDAC 


Offset values for RX DFE bypass 
0x00000080 odd vDAC 

Offset values for RX DFE error 
0x00000080 as values for RX DFE error odd 


RAWLANEO DIG AON RX 
IQ PHASE ADJUST 0x3053 0x00000007 |Value for RX IQ phase adjust 
RAWLANEO DIG AON RX 
IQ PHASE DELTA OFFS |0x3054 0x00000000 Value for RX IQ phase offset + 
delta value 
RAWLANEO DIG AON RX 
_FW REVISION PMA LAB |0x3055 0x00000000 ei PMA label from IPXACT 
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jo) 
Tl 
WN 
4 


RAWLANEO DIG AON DF 
E BYPASS ODD VDAC 0 |0x3050 
RAWLANEO DIG AON DF 
E ERROR EVEN VDAC _O |0x3051 


7 7 
W WN 
EE 


RAWLANEO DIG AON DF 
E ERROR ODD VDAC OF |0x3052 


102] 
4 


m 
= 


Mm 
- 
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none [ovat [bee] Sah | oeeiton 
: 
ee) ee 


RAWLANEO DIG AON RX 

ADAPT DONE 0x305B 00000000 |RX adaptation Done Status 
RAWLANEO DIG AON FA 

ST FLAGS Oxe0ee 
RAWLANEO DIG AON RX 

ADPT DFE TAP2 0x305D 
RAWLANEO DIG AON RX 

ADPT BOOST FUNC LO |0x305E 
WER LIMIT 

RAWLANEO_ DIG _AON RX boost_val_cost_function er_li 
ADPT BOOST FUNC UP |0x305F 0x00000000 | °° 9S'_V2'— Hu —Upper_ 
PER LIMIT 

RAWLANEO DIG AON RX 

FW REVISION RAW LA |0x3060 oxoo000000 [Stores RAW label from IPXACT 
ee label 

BEL 

L 


0x00000000 /Fast flags for simulation only 
0x00000800 |RX Adapted value of DFE TAP2 


0x00000000 Se a a 


RAWLANEO DIG AON RX Sets values for RX slicer ctrl even 
SLICER CTRL EVEN Oxeeet w_ |oxo0000007 signals going to ANA 
RAWLANEO DIG AON FR 
MODE INIT ADAPT SE |0x3062 |w  |0x00000007 SAI eget a cuvodd 
T DONE ghee Golng 
W 


RAWLANEO DIG AON RX 
FW REVISION PCS LAB |0x3063 0x00000000 an PES ape) Om TEAACT: 
EL 
RAWEANEO DIG AON: AD ox3064 0x00000000 |Adaptation Control register #0 
PT CTL .O 

0 

0 


RAWLANEO DIG AON AD |o, 3065 x00000000 |Adaptation Control register #1 
PT CTL i 

x00000000 /Adaptation Control register #2 
0x00000000 |Adaptation Control register #3 
0x00000000 |Adaptation Control register #4 


0x3069 


0x00000000 |Adaptation Control register #5 
ea Be 0x306A 0x00000000 |Adaptation Control register #6 
a DIG_AON AD |o, 3068 we | x00000000 |Adaptation Control register #7 


0 
RAWLANEO DIG AON RX 
FW REVISION FW LABE|0x306C 0x00000000 aie Eilaver trom TR AACT 
L 
RAWLANEO DIG AON FA 
ST FLAGS 2 0x306D 0x00000000 |Fast flags for simulation only 
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a 2 
ape change interrupt 


RAWLANEO DIG IRQ CTL 
RX REQ IRQ 
L 


RAWLANEO DIG IRQ CT 
RX_RATE IRQ 0x3083 
RAWLANEO DIG IRQ CTL 
RX _PSTATE IRQ 0x3084 


0x3082 


RAWLANEO DIG IRQ CTL 
RX ADAPT DIS IRQ 0x3086 
RAWLANEO DIG IRQ CTL 
RX RESET IRQ CLR 0x3087 


RAWLANEO DIG IRQ CTL 
RX REQ IRQ CLR 0x3088 
RAWLANEO DIG IRQ CTL 
RX RATE IRQ CLR 0x3089 
RAWLANEO DIG IRQ CTL 
RX PSTATE IRQ CLR |?X308A 
RAWLANEO DIG IRQ CTL 
RX ADAPT REQ IRQ CL|0x308B 


0x00000000 |Rx adaptation disable interrupt 


Ox00000000 |RX reset interrupt clear 


0x00000000 |RX request interrupt clear 


0x00000000 |RX rate change interrupt clear 


0x00000000 |RX pstate change interrupt clear 


0x00000000 een request interrupt 


R 
RAWLANEO DIG IRQ CTL maa 

RX ADAPT DIS IRQ CL |0x308C 0x00000000 ae disable interrupt 

R 

RAWLANEO DIG IRQ CTL 

TRO AER 0x308D 
RAWLANEO DIG IRQ CTL 

RX INITIALIZE IRQ. _|0X308E 


0x00000000 |Interrupt Mask 
Rx initialize change interrupt 


oo 
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| Offset |size| Yone | Description | 
Aa LAbCS 0:5 IRE SL 
RAWLANEO DIG PMA XE 
RAWLANEO DIG_RX CTL Be conenueds offset cancellation 
ponoo0008 | ee eee 
oe ee 


RAWLANEO DIG RX_ CTL |j 3564 
ADAPT_CONT_ STATUS 
0 
0 
Override values for incoming RX 
Oxpponez0e controls from PCS 
0 
0 


0x30A6 


0x30A7 


RX OVRD_IN 0x3105 


RAWLANE1 DIG PCS XF 
RX OVRD IN 1 0x3106 
RAWLANE1 DIG PCS XF |) 3,55 


RX_OVRD_IN_ 2 
RAWLANE1 DIG PCS XF 
RX_OVRD_IN_3 
RAWLANE1 DIG PCS XF 
RX_PCS_IN 


RAWLANE1 DIG PCS XF 
RX_OVRD_OUT 2 oe? 
RAWLANE1 DIG PCS XF 
RX_PCS_IN 5 pete 

Override values for incoming RX 

ceeded controls from PCS, register #1 

Override values for incoming RX 
cle ateeberate controls from PCS, register #2 
Override values for incoming RX 
Op OnOeune controls from PCS, register #3 


RAWLANE1 DIG PCS XF 
Current values for incoming RX 
CROnRO OOD controls from PCS 


0x3108 


0x3109 


RAWLANE1 DIG PCS XF 
RX_PCS_ IN 2 
RAWLANE1 DIG PCS XF 
RX_PCS_IN_ 3 
RAWLANE1 DIG PCS XF 
RX_PCS_IN 4 
RAWLANE1 DIG PCS XF 
RX_OVRD_OUT 
RAWLANE1 DIG PCS XF 


RX PCS OUT OxSt0F 
RAWLANE1 DIG PCS XF 

RX ADAPT ACK 0x3110 
RAWLANE1 DIG PCS XF 
RX ADAPT FOM 


RAWLANE1 DIG PCS XF 


RX OVRD IN 4 Ox3112 
RAWLANE1 DIG PCS XF 
RX PCS OUT 2 Ox3113 


RAWLANE1 DIG PCS XF 


0x310B 


ore elie tae 
0x00000000 |RX adaptation Acknowledge 
Sareea el Suen 
RAWANEL DIG PCS XE Ioy3115 | (000000000 |Current lane number 

RAWLANEL DIG PCS XE 


RAWLANE1 DIG PCS XF 


RX EQ DELTA IQ OVRD_|0x3119 |w_ |loxooo00000 |OYET'4€ incoming values for 
IN rx_eq_delta_iq 


RAWLANE1 DIG PCS XF Override values for incoming RX 
RX EQ OVRD IN 1 iad w_ foxooo0a000 EQ controls from PCS, register #1 
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0x310C 


0x310D 


0x310E 


0x3111 


Sees 
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[one [ooo] Sui [Sect 
Value P 


RAWLANE1 DIG PCS XF Override values for incoming RX 
RX EQ OVRD_IN 2 WOME w_ |oxooo0a000 EQ controls from PCS, register #2 


ENE SESH osia0 fw fscomo0 fm vee canter 
FAVRE SCS osian_w_[scomo0o femora ronan 
prooomno es SEE 
(000000000 | status of fast RX adaptation 


RAWLANE1 DIG FSM FA 
ST RX PWRUP 0x312F 


0x00000000 |Status of fast RX IQ Calibration 


0x00000000 /|Status of fast RX AFE adaptation 
0x00000000 /|Status of fast RX DFE adaptation 


0x00000000 /|Status of fast support block 


0x00000000 |Status of fast RX power-up 
BAWLANEL DIG FSM FA |ox3130 | (000000000 | status of fast RX VCO Wait Times 
ST _RX CONT CAL ADAPT ealibrenon/Adaptacone 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


RAWLANE1 DIG FSM FA Status of fast RX Reference level 
ST_RX_REFLVL CAL een? w__[exoo000000 
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name [ose [se] Gage | Peseinon 
pxcocoooeo [Oe values for RX DFE summer 
FST odd iDAC 
ST odd vDAC 


0x00000000 |DFE odd reference level 


0x00000007 |RX phase adjust Linear Value 


RAWLANE1 DIG AON RX : 
PHSADJ MAP 0x314A 0x00000000 |RX phase adjust Mapped Value 
Offset values for RX DFE data 


RAWLANE1 DIG AON DF 

E DATA EVEN HIGH VDA|0x314B 

COFST OFST even high vDAC 

RAWLANE1 DIG AON CD Offset values for RX DFE data 

R UNLOCKED CNT ee w_ |oxooo00080 even low vDAC 

RAWLANE1 DIG AON DF 

E DATA ODD HIGH VDA |ox314D |w_ |loxoooocoso |Oset values for RX DFE data odd 
AR ea ee high vDAC 

C_OFST 

RAWLANE1 DIG AON RX Offset values for RX DFE data odd 
ADAPT DONE NEW wicadils w_ |oxooo00080 low vDAC 


RAWLANE1 DIG AON DF 
E BYPASS EVEN VDAC. |0x314F |w_ |loxooooooso |Oset values for RX DFE bypass 
OFST even vDAC 


RAWLANE1 DIG AON DF 

E BYPASS ODD VDAC 0 |0x3150 |w_ |oxooooo0s0 |Ofset values for RX DFE bypass 
FST odd vDAC 

RAWLANE1 DIG AON DF 

E ERROR EVEN VDAC O |0x3151 |w_ |loxoooo008o |O*set values for RX DFE error 
FST even vDAC 
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RAWLANE1 DIG AON DF 
E ODD REF LVL 0x3148 
RAWLANE1 DIG AON RX 
PHSADJ LIN 0x3149 


0x00000080 


RAWLANE1 DIG AON DF 
E EVEN REF LVL 0x3147 w_ |oxoo000000 DFE even reference level 


RK3588 TRM-Part2 


[name [omer [sce] Game | Deernion 
Value P 


RAWLANE1 DIG AON DF 
E ERROR ODD VDAC OF |0x3152 1 foxooooose is Wales FOr RA DFE erorodd 
ST 


T 
RAWLANE1 DIG AON RX 
IO PHASE ADJUST 0x3153 w_ |oxo0000007 Value for RX IQ phase adjust 


RAWLANE1 DIG AON RX 
0x00000000 Value for RX IQ phase offset + 
delta value 


IQ PHASE DELTA OFFS |0x3154 
ET 
RAWLANE1 DIG AON RX 
FW REVISION PMA LAB|0x3155 0x00000000 ae Pi mabe Mion TAR Cr 
EL 
0x00000000 |Initial power-up Done Status 


| 
! 
RAWLANE1 DIG AON RX boost_val_cost_function_lower_li 
ADPT BOOST FUNC LO |0x315E W  |0x00000000 mate = 
WER _ LIMIT 
; - - 


RAWLANE1 DIG AON RX boost_val_cost_function_upper_li 
ADPT BOOST FUNC UP |0x315F 0x00000000 | —Upper_ 
PER LIMIT 
RAWLANE1 DIG AON RX 
FW REVISION RAW _LA |0x3160 ox00000000 [Stores RAW label from IPXACT 
BEL label 
RAWLANE1 DIG AON RX Sets values for RX slicer ctrl even 
SLICER CTRL EVEN 0x3161 0x00000007 | cicnals going to ANA 
RAWLANE] DIG AON FR Sets values for RX slicer ctrl odd 
L MODE INIT ADAPT SE |0x3162 0x00000007 |~ ue 

signals going to ANA 
T DONE 
RAWLANE1 DIG AON RX 
FW REVISION PCS LAB |0x3163 0x00000000 ang Res abel irom PASE 
EL 
RAWLANE1 DIG AON AD 
PT CTL. 0 OxSLGt 
RAWLANE1 DIG AON AD 
Pr Chet 0x3165 
RAWLANE1 DIG AON AD 
GS 0x3166 


ae 0x3167 0x00000000 Adaptation Control register #3 
aia DIG _AON AD |9,3168 0x00000000 |Adaptation Control register #4 
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0x00000000 |Adaptation Control register #0 
0x00000000 |Adaptation Control register #1 


0x00000000 |Adaptation Control register #2 


RK3588 TRM-Part2 


(mean ea] SS [eon 
RAWLANE? DIG AON RX a phase acids! Linear Value 

x pies adjust Linear IQ adapt 
ee 


a 


RX REQ IRC 0x3182 x 
x00000000 |Rx rate change interrupt request 


exoooo0000 |** Patate cnange:interrupt 
request 


0x00000000 |Rx adaptation request interrupt 


0x00000000 |Rx adaptation disable interrupt 
Ox00000000 |RX reset interrupt clear 
: 


“RX ADAPT DIS IRQ 
“RX REO IRQ CLR 
“RX PSTATE IRQ CLR 
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0x00000000 |RX rate change interrupt clear 
0x00000000 |RX pstate change interrupt clear 


00000000 |RX request interrupt clear 


RK3588 TRM-Part2 


ee ee 
Value P 

RAWLANE1 DIG IRQ CTL 
RX ADAPT REQ IRQ CL\0x318B |w  |ox00000000 oe pequest NferPUpe 
R 


RAWLANE1 DIG IRQ CTL 
RX ADAPT DIS IRQ CL |0x318C 


0x00000000 Soran disable interrupt 


0x00000000 |Interrupt Mask 


0x00000000 Rx initialize change interrupt 
request 

0x00000000 |RX initialize change interrupt clear 
Override values for outgoing RX 

0x00000000 | -ontrols to PMA 
Current values for coming RX 

CUED OONS status controls from PMA 

0x00000000 RX continuous offset cancellation 
status 

0x00000000 |RX continuous adaptation status 
Override values for outgoing RX 

PROD OE POOe controls to PCS register #2 
Current values for incoming RX 

eRONOOEROR controls from PCS, register #5 

0 

0 


R 

RAWLANE1 DIG IRO CTL 

IRQ MASK 0x318D 
L 


ezdnonati | over e velics erancoming 
ooouodu [Overs cates ter norma 
aonoodone | overnite Values for Incoming WX 
gscpoonn | over de valle for Incoming 
laxonoononG | Curent values fo; Incoming: BX 
xcog00ue,| Cer aren one 
fexononone jess uvaues fore aiyne 
Ipxo0000000 | ene rate re Une 
oxocns0ds | ee ee 
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time [ove el Ee [toe 
SEE Shoe fy pommn Srime no 
RAWLANE2 DIG PCS _XF 
ae 


0x00000000 Override incoming values for 
rx_eq_delta_iq 


Override values for incoming RX 
x80000000 EQ controls from PCS, register #1 

Override values for incoming RX 
0x00000000 EQ controls from PCS, register #2 
0x00000000 |FSM override control register 
0x00000000 |Memory Address Monitor 
0x00000000 |FSM Status Monitor 

CR interface timing extension 
0x00000000 Status of fast RX Start Up 

Calibration 


RAWLANE2 DIG FSM _FA 


0x00000000 |Status of fast RX AFE Calibration 


0x00000000 |Status of fast RX DFE Calibration 


oxo0000000 |Status of fast RX bypass 
Calibration 

0x00000000 Status of fast RX Reference level 
Calibration 


0x00000000 |Status of fast RX IQ Calibration 


ST_RX_IQ CAL 


0x00000000 /|Status of fast RX AFE adaptation 


(000000000 | Status of fast RX DFE adaptation 
Status of fast support block 
0x00000000 /|Status of fast RX power-up 
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| ontet [sire] Value | Description 
Sar camer ea 826 
a ek ae 
ST ROLVGA-ADAPT 
er eae 


RAWLANE2 DIG AON AF Offset values for RX AFE VGA1 
RAWLANE2 DIG AON RX |p. 545 


0 
ADAPT FOM 0x00000000 |Adaptation figure of merit (FOM) 
RAWLANE2 DIG AON DF 
E SUMMER ODD IDAC _0]0x3244 Gxobnondse'| 8. auc? Tor RC DFE Summer 
odd iDAC 
0x00000080 Offset values for RX DFE phase 
even vDAC 
Offset values for RX DFE phase 
0x00000080 odd vDAC 
0 


x00000000 |DFE even reference level 

0x00000000 |DFE odd reference level 

0x00000007 |RX phase adjust Linear Value 

0x324A 0x00000000 |RX phase adjust Mapped Value 

RAWLANE2 DIG AON DF 

E DATA EVEN HIGH VDA|0x324B oxooo000so |Offset values for RX DFE data 
even high vDAC 

C_OFST 

RAWLANE2 DIG AON CD Offset values for RX DFE data 

R_ UNLOCKED CNT Oxeee OxG0000080. | sven low vDAG 


RAWLANE2 DIG AON DF 
E DATA ODD HIGH VDA |0x324D oxooo000so |Offset values for RX DFE data odd 


RAWLANE2 DIG AON DF 
E PHASE EVEN VDAC _O |0x3245 


RAWLANE2 DIG AON DF 
E PHASE ODD VDAC OF |0x3246 
RAWLANE2 DIG AON DF 
E EVEN REF LVL 0x3247 


RAWLANE2 DIG AON DF 
E ODD REF LVL bxeene 
RAWLANE2 DIG AON RX 
PHSADJ LIN 0x3249 


RAWLANE2 DIG AON RX 
PHSADJ_ MAP 


high vDAC 


C: OEST 
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Reset ae 
ee 
RAWLANE2 DIG AON RX Offset values for RX DFE data odd 
ADAPT DONE NEW OOetE w_ foxooooa080 low vDAC 


RAWLANE2 DIG AON DF 
E BYPASS EVEN VDAC_ |0x324F oxoo0000so |Offset values for RX DFE bypass 
OFST even vDAC 


RAWLANE2 DIG AON DF 

E BYPASS ODD VDAC 0 |0x3250 oxooo000so |Ofset values for RX DFE bypass 
FST odd vDAC 

RAWLANE2 DIG AON DF 

E ERROR EVEN VDAC O |0x3251 0x00000080 Offset values for RX DFE error 
ES even vDAC 

E 

ET 

E 


T 
T 
RAWLANE2 DIG AON _DF 
ERROR ODD VDAC OF /0x3252 xo0000080 |Offset values for RX DFE error odd 

ST vDAC 
RAWLANE2 DIG AON RX ) 

IO PHASE ADJUST 0x3253 00000007 |Value for RX IQ phase adjust 

I 

F 

L 


RAWLANE2 DIG AON RX 
Q PHASE DELTA OFFS |0x3254 xo0000000 | Value for RX IQ phase offset + 
delta value 
RAWLANE2 DIG AON RX 
W_REVISION PMA LAB|0x3255 


RAWLANE2 DIG AON_INI 
T PWRUP DONE 0x3256 
RAWLANE2 DIG AON RX 
ADPT ATT 0x3257 


0 
0 
0 


x00000000 oe PMA label from IPXACT 


0 
0 


x 
x00000000 |Initial power-up Done Status 
x00000000 |RX Adapted value of ATT 


RAWLANE2 DIG AON RX 
ADPT_ CTLE 0x3259 
RAWLANE2 DIG AON RX 
ADPT DFE TAP1 0x325A 


x00000000 |RX adaptation Done Status 


x00000000 |RX Adapted value of CTLE 
0x00000000 |RX Adapted value of DFE TAP1 
Se a 


RAWLANE2 DIG AON RX 
ADAPT DONE 0x325B 
RAWLANE2 DIG AON FA 
ST FLAGS 0x325C 0x00000000 |Fast flags for simulation only 
RAWLANE2 DIG AON RX 
“ADPT DFE TAP2 DFE TAP? 0x325D 0x00000800 |RX Adapted value of DFE TAP2 
RAWLANE2 DIG AON RX boost_val_cost_function_lower_li 
ADPT BOOST FUNC LO |0x325E 0x00000000 [> ?"—Ve'— fu - — 
WER LIMIT 
RAWLANE2 DIG AON RX boost_val_cost_function_upper_li 
ADPT BOOST FUNC UP |0x325F 0x00000000 | -~ *"-ve—— —Upper_ 
PER LIMIT 
RAWLANE2 DIG AON RX 
FW REVISION RAW LA |0x3260 ox00000000 [Stores RAW label from IPXACT 
BEL.sts=“‘(SOt;é‘s;t:t™S label 
RAWLANE2 DIG AON RX Sets values for RX Slicer ctrl even 
SLICER CTRL EVEN Oxeeet 0x00000007 | icnals going to ANA 


RAWLANE2 DIG AON FR 2 
a a Sets values for RX slicer ctrl odd 
L_ MODE INIT ADAPT SE |0x3262 0x00000007 signalswaoing (0 ANA 


UME AE ooasy wp 

RAWLANE2 DIG AON _ RX 

ADPT VGA 0x3258 w_ |oxoo000000 RX Adapted value of VGA 
eRe AEA ooo wp 


T_DONE 
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Reset ie 

es oe 
RAWLANE2 DIG AON RX 

FW REVISION PCS LAB |0x3263 17 foxooooooe ote PES abel romHlbxacr: 

EL 

GL ee DIG _AON AD |,3964 0x00000000 |Adaptation Control register #0 
ae ee 0x3265 0x00000000 |Adaptation Control register #1 


SS DIG_AON AD |, 3966 0x00000000 |Adaptation Control register #2 
ee 0x3267 0x00000000 Adaptation Control register #3 


ae DIG AON AD |3268 0x00000000 |Adaptation Control register #4 
oa a a 0x3269 0x00000000 |Adaptation Control register #5 
RAWLANE2 DIG AON AD 

PT CTL 6 0x8 200 
RAWLANE2 DIG AON AD 

BrCh. 7 Oxo 208 
RAWLANE2 DIG AON RX 

FW REVISION FW LABE|0x326C 
L 

RAWLANE2 DIG AON FA 

ST FLAGS 2 0x2268 
RAWLANE2 DIG AON RX 
RESERVED REG 0 0x326E 


0x00000000 |Adaptation Control register #6 
0x00000000 |Adaptation Control register #7 


0x00000000 a FW label from IPXACT 


0x00000000 /Fast flags for simulation only 
Ox00000000 |Reserved Register 0 


RANMLANES DIG_AON RX 'ox3270 
RANLANES DIG ZONRX lox3272 
BAWLANE? DIG-AONRX Jox3278 
RAWANE? DIG-IRQ CTL o3280 
RAWLANE2 DIG IR CThox3262 | 


IR 
RAWLANE2 DIG IRQ CTL 
RX_RATE_ IRQ 0x3283 


0x00000000 SA i adjust Linear Value Left 

0x00000000 |RX Phase adjust Linear Value 
Right side 

0x00000000 {RX Phase adjust Linear 1Q adapt 
Value 


x00000000 |Reserved Register 1 


0 
(000000000 |Rx Adapted value of VGA 1st iter 
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[omen [ooo] Sui [Sette 
Value P 


RAWLANE2 DIG IRQ CTL Rx pstate change interrupt 
RX_PSTATE_ IRQ Oxeeet w_ |oxooo0a000 request 


RAWLANE2 DIG IRQ CTL 

RX ADAPT REQ IRQ  |°X3285 
RAWLANE2 DIG IRQ CTL 

RX ADAPT DIS IRQ 0x3286 
RAWLANE2 DIG IRQ CTL 

RX RESET IRQ CLR 0x3287 
RAWLANE2 DIG IRQ CTL 

RX REQ IRQ CLR 0x3288 
RAWLANE2 DIG IRQ CTL 

RX RATE IRQ CLR 0x3289 
RAWLANE2 DIG IRQ CTL 

RX PSTATE IRO CLR |°%228A 
RAWLANE2 DIG IRQ CTL 

RX ADAPT REQ IRQ CL|0x328B 
R 


RAWLANE2 DIG IRQ CTL 
RX ADAPT DIS IRQ CL |0x328C 


R 

RAWLANE2 DIG IRQ CTL 

IRQ MASK 0x328D 
RAWLANE2 DIG IRO CTL 

RX_ INITIALIZE IRO Ox228E 
RAWLANE2 DIG IRQ CTL 
RX_INITIALIZE IRQ CLR Ox328F 


x00000000 |Rx adaptation request interrupt 


0 

0x00000000 |Rx adaptation disable interrupt 
0x00000000 |RX reset interrupt clear 
0 


0x00000000 |RX request interrupt clear 


0x00000000 |RX rate change interrupt clear 


x00000000 |RX pstate change interrupt clear 


0x00000000 |RX adaptation request interrupt 
clear 
0x00000000 porn disable interrupt 


0x00000000 |Interrupt Mask 
0x00000000 Rx initialize change interrupt 
request 


x00000000 |RX initialize change interrupt clear 


ADAPT CONT STATUS 
0x3306 
0x3308 


Current values for coming RX 
wisauctelnean status controls from PMA 
0x00000000 RX continuous offset cancellation 

status 
0x00000000 |RX continuous adaptation status 

Override values for outgoing RX 
pxopenoone controls to PCS register #2 

Current values for incoming RX 
ie eicisetatate controls from PCS, register #5 
0x00000200 Override values for incoming RX 

controls from PCS 


Override values for incoming RX 
DODO BOOZ controls from PCS, register #1 


exOUG00000 | Ne pompce mace ae 


wo 
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ee 
BEET box Wy poem Ser aes ae a 
RX adaptation Acknowledge 

panne ane are 
BEELER oxs vow foc atoie 


ATE OVRD_IN 0x3318 


RAWLANE3 DIG PCS XF 
DELTA IQ OVRD_|0x3319 


Override incoming values for 


0x00000000 rx_eq_delta_iq 


IN 

RAWLANE3 DIG PCS XF 0x00000000 Override values for incoming RX 
RX EQ OVRD_IN 1 EQ controls from PCS, register #1 
RAWLANE3 DIG PCS XF Override values for incoming RX 
RX_EQ_OVRD IN 2 eote 0x00000000 |e controls from PCS, register #2 
RAWLANE3 DIG FSM FS 


W 
NAFSMOVRD CTL 


0x331D 


M_FSM_OVRD CTL 
RAWLANE3 DIG FSM _FS : 

M MEM ADDR MON 0x3321 0x00000000 |Memory Address Monitor 
0x00000000 |FSM Status Monitor 


RAWLANE3 DIG FSM FS 
M_STATUS_ MON 0x3322 
0x00000000 CR interface timing extension 
enable 


RAWLANE3 DIG FSM FS 
M CR REG OP XTND EN |0X3323 
RAWLANE3 DIG FSM FA Status of fast RX Start Up 

ST_RX_STARTUP CAL _|°%3324 Pou cee 
0x00000000 /|Status of fast RX adaptation 


(0x00000000 |status of fast RX AFE Calibration 
ST RX BYPASS CAL 
RAWLANES DIG FSM_FA 


RAWLANE3 DIG FSM FA 
ST RX DFE ADAPT Oxea2C 


Ox 
0x00000000 |Status of fast RX DFE Calibration 
0x00000000 Status of fast RX bypass 
Calibration 
Status of fast RX Reference level 
0x00000000 Calibration 
0x00000000 |Status of fast RX IQ Calibration 
0x00000000 /|Status of fast RX AFE adaptation 
0x00000000 /|Status of fast RX DFE adaptation 
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nome [once se] Geee | Pesetmton 
BAWANES DIG FSMFA lox3320 fw |ox00000000 | Status of fast support block 
(000000000 | status of fast RX power-up 

0 

0 


Status of fast RX IQ adapt start- 
0x00000000 as of RX CTLE adapt selected 
Offset value for IQ phase 
pile eaeiaectabety calculation 


0x00000080 |Offset value for RX AFE ATT iDAC 


0x00000080 /Offset value for RX AFE CTLE iDAC 
0x00000080 rate values for RX AFE VGA1 
RAWLANE3 DIG AON RX ; 

ADAPT FOM 0x3343 0x00000000 /Adaptation figure of merit (FOM) 


RAWLANE3 DIG AON DF 

E SUMMER ODD IDAC 0|0x3344 oxoooo00go |Offset values for RX DFE summer 
coi. 8 odd iDAC 

RAWLANE3 DIG AON DF 

E PHASE EVEN VDAC O |0x3345 @xooobonsa, oe! Valdes for: RS PFE phase 
FST even vDAC 

RAWLANE3 DIG AON DF 

E PHASE ODD VDAC _OF /0x3346 BxOODODUSG; Cree. aes 1OC RY BEE phase 
ST odd vDAC 


RAWLANE3 DIG AON DF 
E EVEN REF LVL 0x3347 0x00000000 |DFE even reference level 
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| Name | onset [size] Veins | Description 
Offset values for RX DFE data odd 
C:OFSE 


0x00000080 |r ich vac 
RAWLANE3 DIG AON RX 
ADAPT DONE NEW 0x334E 


0x00000080 Offset values for RX DFE data odd 
low vDAC 
RAWLANE3 DIG AON DF 


E BYPASS EVEN VDAC |0x334F Offset values for RX DFE bypass 
OFST even vDAC 


RAWLANE3 DIG AON DF 

E BYPASS ODD VDAC_O |0x3350 oxo000008o |Offset values for RX DFE bypass 
FST odd vDAC 

RAWLANE3 DIG AON DF 

E ERROR EVEN VDAC 0 |0x3351 0x00000080 Offset values for RX DFE error 
FST even vDAC 


0x00000080 


RAWLANE3 DIG AON RX 

IQ PHASE ADJUST 0x3353 0x00000007 |Value for RX IQ phase adjust 
RAWLANE3 DIG AON RX 

IO PHASE DELTA OFFS |0x3354 0x00000000 Value for RX IQ phase offset + 
ET delta value 
RAWLANE3 DIG AON RX 

FW_REVISION PMA _LAB|0x3355 SS oTOSTO TOIT A La 
EL 


RAWLANE3 DIG AON _INI ¥ 
T PWRUP DONE —~ 0x3356 0x00000000 |Initial power-up Done Status 


W 


E-ERROR ODO. ORE aE lies values for RX DFE error odd 
i 

we 

cm 


RAWLANE3 DIG AON FA : . 

ST FLAGS 0x335C 0x00000000 |Fast flags for simulation only 
RAWLANE3 DIG AON RX 

ADPT DFE TAP2 0x335D w_ |oxooo00800 RX Adapted value of DFE TAP2 
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Reset Ly ia 
reer [oe Fl Se [ee 
RAWLANE3 DIG AON RX 

ADPT BOOST FUNC LO |0x335E |w_ |ox00000000 Be a eee 
WER_LIMIT 
RAWLANE3 DIG AON RX boost_val_ cost _function upper _li 
ADPT BOOST FUNC UP |0x335F 0x00000000 | *~ S'_va'—cos— —Upper_ 
PER LIMIT 
RAWLANE3 DIG AON RX 
FW REVISION RAW LA |0x3360 oxo0000000 [Stores RAW label from IPXACT 
BEL label 
RAWLANE3 DIG AON RX Sets values for RX slicer ctrl even 
SLICER CTRL EVEN 0x3361 0x00000007 | Sqnals-qoing:-to ANA 
RAWLANE3 DIG AON FR Sets values for RX slicer ctrl odd 
L MODE INIT ADAPT SE |0x3362 0x00000007 |° ue 
signals going to ANA 
T_DONE 
RAWLANE3 DIG AON RX 
FW REVISION PCS LAB |0x3363 0x00000000 ae PES label frome Xacr 
EL 
een DIG_AON AD |,3364 0x00000000 |Adaptation Control register #0 
= 0x3365 0x00000000 |Adaptation Control register #1 
ara DIG_AON_AD |9,3366 0x00000000 |Adaptation Control register #2 


ae 0x3367 0x00000000 |Adaptation Control register #3 
RAWLANE3 DIG AON AD 
PT CTL 4 0x3368 


0x00000000 |Adaptation Control register #4 


0x00000000 |Adaptation Control register #6 


0x00000000 |Adaptation Control register #7 
0x00000000 


Stores FW label from IPXACT 
label 


0x00000000 /Fast flags for simulation only 
0x00000000 |Reserved Register 0 
Override values for incoming AON 
ieiche seats TX/RX controls from PCS 
0x00000000 ao adjust Linear Value Left 
0x00000000 RX phase adjust Linear Value 
Right side 


0x00000000 RX phase adjust Linear IQ adapt 
Value 


0x00000000 |Reserved Register 1 


RAWLANE3 DIG AON AD 
PT CTL 6 0x336A 


RAWLANE3 DIG AON AD 
PT CTL 7 0x336B 


RAWLANE3 DIG AON_RX 
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RAWLANE3 DIG AON AD |9.3369 |w  |0x00000000 |Adaptation Control register #5 
PT CTL 5 


RK3588 TRM-Part2 


nme | omet Bie] SE [owen 
EERIE DE AGERE osm |w_[powowe [MTN ae ore 


0x00000000 |Rx adaptation request interrupt 


0x00000000 |Rx adaptation disable interrupt 


Ox00000000 |RX reset interrupt clear 


interrupt clear 
RAWLANE3 DIG IRQ CTL 

RX RATE IRQ CLR 0x3389 
RAWLANE3 DIG IRQ CTL 

RX PSTATE IRO CLR |°*238A 
RAWLANE3 DIG IRQ CTL 

RX ADAPT REQ IRQ CL|0x338B 

R 


0x00000000 |RX rate change interrupt clear 


0x00000000 |RX pstate change interrupt clear 


0x00000000 aoe request interrupt 


0x00000000 a eherse disable interrupt 


0x00000000 |Interrupt Mask 
0x00000000 Rx initialize change interrupt 
request 

0x00000000 |RxX initialize change interrupt clear 
RAWLANE3 DIG PMA_XF Override values for outgoing RX 
RX_OVRD_ OUT es 0x00000000 | controls to PMA 

RAWLANE3 DIG PMA XF Current values for coming RX 
RX_PMA_IN Deen Ox00000000 status controls from PMA 
RAWLANE3 DIG RX_ CTL RX continuous offset cancellation 
RAWLANE3 DIG RX CTL 

ADAPT CONT STATUS 0x33E4 w_ |oxoo000000 RX continuous adaptation status 

RAWMEM_ DIG ROM_CMN |0x4000~ Common mem #xX, Bank #Y, Reg 

X_BY RZ Ox4FFF w_ Joxooo0so02 #Z (X=0~15, Y=0~7, Z=0~31) 

RAWMEM DIG RAM _CMN |0x6000~ Common mem #X, Bank #Y, Reg 

X_ BY RZ Ox6FFF ww |oxooo08o02 #Z (X=0~15, Y=0~7, Z=0~31) 

SUPX_DIG IDCODE LO |0x8000 |W _ [0x000004CD|Low 16 bits of IDCODE 

SUPX_ DIG IDCODE HI |0x8001 |W __|0x00003006 [High 16 bits of IDCODE 


RAWLANE3 DIG IRQ CTL 
RX ADAPT DIS IRQ CL |0x338C 


R 

RAWLANE3 DIG IRQ CTL 

IRQ MASK 0x338D 
RAWLANE3 DIG IRQ CTL 
RX_INITIALIZE IRQ Peoor 
RAWLANE3 DIG IRQ CTL 
RX_INITIALIZE_ IRQ CLR OXO2EE 


W 
ERG RO Ge 0x00000000 |RX request 
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Reset ee 

| Name | offset size! Ystue | Descrintion | 

Override values for incoming 
ne [oxeaa2 17 foxoooooreo REFCLK and RESET controls from 
— ASIC 
SUPX_ DIG RX_TERM_AC Override values for incoming RX 
DC EN OVRD IN sees w_ |oxo0000000 controls from ASIC 
SUPX DIG TMDSCLK CT Override values for incoming 
RL_OVRD_IN Oxe0es w_ foxoooo0004 TMDSCLK controls from ASIC 

Override values for support block 
SUPX DIG SUP OVRD_IN|Ox800D w_ Joxoo000008 ASIC inputs 

Wo 


SUPX DIG SUP OVRD O 0x800E w_ loxo00000010 Override values for support block 
UT ASIC outputs 


SUPX_DIG_LVL_OVRD_IN |0x800F 0x00000010 /Override values for level settings 
SUPX DIG DEBUG 0xg010 |W  [0x00000000 


SUPX DIG RX TERM EN Current value for RX_TERM_EN 
ACDC_IN Oxeure w_ foxooo00000 and RX_TERM_ACDC 
Current values for incoming SUP 
SUPX DIG ASIC _IN 0x8019 0x00000000 | trol signals from ASIC 
SUPX_DIG LVL _ASIC_IN |Ox801A gxooodangn: |CUment values for incoming level 
ontrols from ASIC 


SUPX_ DIG BANDGAP_ASI Current values for incoming 


W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 


ANA BGIN = [O*8040 |W _|0x00000508 |pandaap black = 


0x00000082 |BG Power UP Time Register #0 
0 


C 

SUPX_ DIG ANA CREGS Reserve values for sup analog 
ard 0x8060 0x00000000 Resistor tuning debug controls 
a DIG_RTUNE CONFI |, 3061 0x00000014 |Configure rtune Operation 


SUPX DIG RTUNE STAT |0x8062 0x00000000 


Seva RTUNE EARC _|o 8064 w_ oxoo000000 Set value of EARC Resistor 
=a ea a DIG RTUNE RX21 |, 8065 w_ |oxo0000000 Set value of RX21 Resistor 
SUPX DIG RTUNE EARC_ |). 60.5 w_ |oxo0000000 EARC Resistor tuning register 
ST. status 

SUPX DIG RTUNE RX21 |p og¢6 w_ |oxoo000000 RX21 Resistor tuning register 
STAT status 

SUPX_ DIG ANA RX OVE Override value for 

RLOAD PROT EN OVRD_ |0x8069 W |0x00000000 |rx_ana_detOVp_en_i and and 
OUT rx_ana_detOVn_en_i 


SUPX DIG ANA TMDSCL 0x00000000 Override value for tmdsclk_an_en 
signal going to ANA 


i. ER UIDIAC AL Ee II UBA 
Copyright 2022 © Rockchip Electronics Co., Ltd. 3309 


IN 
SUPX_ DIG ANA CREGS settings for TMDS clock reception 
TMDS_ CLK SETTING One03E w_ |oxo0000000 and sense detection 
T Ww 
ET VAL 
AT 


K_EN_OVRD_ OUT 


RK3588 TRM-Part2 


Fomset [sie] Geis | ___ Desert 
Value P 


SUPX DIG ANA EARC TE Override value for EARC term 
RM CODE OVRD OUT |2X806B w_ |oxoo000000 code 


SUPX DIG ANA RX TER 
M CODE OVRD OUT O0x806C 
SUPX DIG ANA RTUNE_ | aocy 


0x00000000 |Override value for RX term code 


}ox00000000 [Override Nis for rtune signals 
(0x00000000 [NP eee register for SUP 
ii bariea ole dure Ooe 
CANE con rom ASS 
(000000000 |Los Related signals 

0 

0 


OVRD_OUT 


SUPX DIG ANA STAT Ox806E 


SUPX DIG ANA ANA OV 0x806F 


LANEX DIG ASIC LANE 0x9000 
LANEX DIG ASIC RX AS 0x9001 


= Oo 7) 
le) <|B|0 
OS [Blo 
OT GS 

Slola 


LANEX DIG ASIC LOS O 0x9002 


LANEX DIG ASIC LOS O 0x9003 
LANEX DIG ASIC CDR C 0x9006 


ONTROL_OVRD_IN 


Override values for incoming CDR 
npepooone settings controls from ASIC 


Override values for incoming RX 
meeOOneOe controls from ASIC, register #0 


LANEX DIG ASIC RX OV 0x9008 


LANEX DIG ASIC RX _ OV 


Override values for incoming RX 

OOO ROR ES controls from ASIC, register #1 
Override values for incoming RX 

eases DECeOnOses controls from ASIC, register #2 


LANEX DIG ASIC RX OV 0x900A 


LANEX DIG ASIC RX OV 


0x900B 


72) 72) v2) v2) Av v2) < < 
1w) iw) UO O O O 72) v2) 
iw) iw) 
eH eH eH me eH me 
2 2 Pua 2 2 =z = = 
2 2 
[ea] BAS (ee) N ion [o) 
— 


Override values for incoming RX 
clap eta alge controls from ASIC, register #3 
0 
LANEX DIG ASIC RX OV 0x900C 0x00000000 Override values for incoming RX 
controls from ASIC, register #5 
Override values for incoming RX 
LANEX DIG ASIC RX OV) 9900p 0x00003078 |EQ controls from ASIC, register 
RD EQ IN 0 #0 
Override values for incoming RX 
SD EON OOO 0x00004040 |EQ controls from ASIC, register 
#1 
LANEX DIG ASIC RX_OV Override values for outgoing RX 
OxC00F aeceraeied controls to ASIC, register #0 
LANEX DIG ASIC RX _AS Current values for incoming RX 
Oxe0t> 0200000000 controls from ASIC, register #0 
LANEX DIG ASIC RX_AS Current values for incoming RX 
IC IN 1 ee w_ |oxoo000000 controls from ASIC, register #1 
Current values for incoming RX 
LANEX_DIG_ASIC_RX_EQ/9,0917  |w _|ox00000000 |EQ controls from ASIC, register 
_ASIC IN 0 #0 
Current values for incoming RX 
LANEX_DIG_ASIC_RX_EQ/o,091g —|w  |ox00000000 |EQ controls from ASIC, register 
_ASIC IN 1 #1 
Current values for incoming RX 
LANEX DIG _ASIC-RX CD |o 9919 jw |oxo0000000 |CDR VCO controls from ASIC, 
R_VCO ASIC IN 0 ; 
register #0 
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Override values for incoming RX 
eee controls from ASIC, register #4 


re) 
UO 
e) 
on 
+ 
oO 


LANEX DIG ASIC RX OV 


= 
(o) 
eH 
2 
(oo) 
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Reset ee 

meme onst e| Gee | oerermton 

Current values for incoming RX 
LANEX_DIG_ASIC_RX_CD lo,991, ~—|w  |oxo00000000 |CDR VCO controls from ASIC, 
R_VCO ASIC _IN 1 

register #1 

Current values for outgoing RX 
LANEX DIG ASIC RX AS 4.9918 |w  |0x00000000 status controls from PHY, register 
IC _OUT_0 ne 
LANEX DIG LBERT CTL [0x9020 |W _ [0x00000000 


LANEX DIG RX CDR CD Control bits for receiver in 
CTL _O Dee w_ |oxo000000F recovered domain 
5 


R 


LANEX DIG RX CDR CD 0x902E 


x0000099B |CDR Control Register #3 


00000003 |CDR Control Register #4 


x00008766 |CDR Control Register #7 


(ox0000ECCA|CDR Control Register #8 
(000006432 |coR Control Register #9 


R_CTL_10 


aaa DIG RX_CDR_ STA 0x902F 


ex PWRUP TIME 2 


x00000307 aa a State Control Register 
0x00000301 RX Power State Control Register 
for P2 
0x000001E6 |RX Power UP Time Register #0 
0x0000069A |RX Power UP Time Register #1 
0x0000001A |RX Power UP Time Register #2 
0x00000000 |RX Power UP Time Register #3 
0x00000400 RX VCO calibration controls 
register #0 
LANEX DIG RX_VCOCAL RX VCO calibration controls 
LANEX DIG RX _VCOCAL RX VCO calibration controls 
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‘ 
0x00000407 RX Power State Control Register 
for POS 
0 
r 
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Reset Sate 
[offset size! Ystue | Description | 
LANEX DIG RX VCOCAL 
RX VCO CAL TIME 0 0x904B jw. |oxoo003319 RX Power UP Time Register #0 
LANEX DIG RX _VCOCAL 
RX VCO CAL TIME 1 0x904C 00000003 |RX Power UP Time Register #1 
00000000 |RX VCO status register #0 


0 
LANEX DIG RX VCOCAL 0 
0 
0 


0x904D 


x 
eo ae 
x02000000 [Pattern match error counter 
[0S contol Register #4 


0x904E 


0x904F 


LANEX DIG RX RX ALIG 
N XAUI COMM MASK 0x9050 


LANEX DIG RX LBERT C 0x9051 


4 
- 


LANEX DIG RX LBERT E 


RX VCO STAT 2 
0x9052 0x00000000 |Pattern match error counter 
LANEX DIG RX RX LOS _|o, 9953 0x00000062 |LOS Control Register #1 
0 


LANEX DIG RX PWRCTL 
PWR_CTRL_ STATE STATU |0x9055 x00000000 /|Status of rx_pwrsm_state 
S 


LANEX DIG RX DPLL FR 0x905C 0x00002000 oe frequency integrator 


re) 
7) 


O 
W 
oO 


: 


x0000019c |Frequency Bounds for incoming 
data stream #1 
0x00000c10 [Adaptation Configuration Register 


LANEX DIG RX DPLL FR 
EQ BOUND 1 0x905E 
LANEX DIG RX ADPTCTL 


ADPT CFG _0 
LANEX DIG RX ADPTCIL 
ADPT CFG 1 Dxgnet 


LANEX DIG RX ADPTCTL 

ADPT CFG 2 0x9062 
LANEX DIG RX ADPTCTL 

ADPT CFG 3 


LANEX DIG RX ADPTCIL 
ADPT CFG 4 Ox2064 


LANEX DIG RX ADPTCIL 

ADPT CFG 5 0x9065 
LANEX DIG RX ADPTCIL 

ADPT CFG 6 


LANEX DIG RX ADPTCIL 
ADPT CFG 7 0x9067 


LANEX DIG RX ADPTCTL 
ADPT CFG 8 0x9068 


0x9060 


ie 
8 . ; : - 


0x9063 


LANEXDIG-RX ADPTETE |; ened 
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0x9066 


W 
we fo 
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ame [ovine [ee] Sah [scion 
0 
0 


LANEX DIG RX ADPTCTL Value of DFE Tap3 adaptation 
DFE TAP3 STATUS 0x9070 x00000000 | ode 
LANEX DIG RX ADPTCTL Value of DFE Tap4 adaptation 
DFE TAP4 STATUS Dxo074 x00000000 | ode 
LANEX DIG RX ADPTCTL Value of DFE Tap5 adaptation 
DFE TAPS STATUS Ox2072 0x00000000 | cde 


LANEX DIG RX ADPTCTL 
DFE DATA EVEN VDAC _|0x9073 oxooocc0so |Cffset values for RX DFE data 
es even vDAC 
OFST 
LANEX DIG RX ADPTCTL 
DFE DATA ODD VDAC |0x9074 0 Offset values for RX DFE data odd 
OFST 
LANEX DIG RX ADPTCTL Sets values for RX slicer ctrl even 
RX SLICER CTRL EVEN |2%997° 0x00000007 | cionals going to ANA 
LANEX DIG RX ADPTCTL Sets values for RX slicer ctrl odd 
RX SLICER CTRL Opp |2x?976 0x00000007 | -onals going to ANA 


LANEX DIG RX ADPTCTL 
DFE ERROR EVEN VDA |0x9077. _ |w__ loxooooo080 |O*set values for RX DFE error 
CoFsT © OFST even vDAC 


x00000080 


vDAC 


LANEX DIG RX STAT SM 0x9086 


0x00000000 |Value of error slicer level 
0x00000000 |Adaptation reset register 
Stat load value for the sample 


OxOOOOFFFF |Stat data mask bits [15:0] 


x00003C06 |Stat match controls register #0 


0 


Xx 
Xx 
x 
Ox 
x 


PL_CNT1 


LANEX DIG RX STAT ST 
AT CNT 0 0x9067 


LANEX DIG RX STAT ST 
AT CNT 1 0x9088 


“OFST vDAC 
x 


LANEX DIG RX STAT ST 
AT CNT 2 0x9089 
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Reset 
[onset [sel Gane | Pescrotion 
LANEX DIG RX STAT ST 


AT CNT 4 
0x00000000 |Stat counter 5 Status 


0x00000000 |Stat counter 6 Status 


AT_CNT_5 
LANEX DIG RX_STAT ST 


0x908C 


0x908D 
LANEX DIG RX STAT CA 

L COMP CLK CTL Ox908E 
LANEX DIG RX STAT MA]. 3000 
LANEX DIG RX STAT MA|) 05, 


0x00000019 |Calibration Comparator Control 


0x00000000 |Stat match controls register #2 


0x00000000 |Stat match controls register #3 


5 
(@) 
a 
+ 
oO 


ICIS 
Orla 
t|2 |= 
akIa 
= a= 
[— im 
(ee) N 


LANEX DIG RX STAT MA 


aa 
O 
x= 
(@) 
4 
Le 
as 


0x9091 


0x00000000 |Stat match controls register #4 


LANEX_DIG_RX_STAT MA), 9992 0x00000000 |Stat match controls register #5 


W 


LANEX DIG RX_STAT ST 


LANEX DIG ANA TX OV 


0 
PBK bre MODE OUT O50 
oe 


LANEX DIG ANA RX_CTL 
OVRD_OUT tan 
Override values for RX PWR 
Oxpnnodooe UP/DN signals going to ANA 
Override values for RX VCO 
Oren rere signals going to ANA #0 


LANEX DIG ANA RX PW 
R_OVRD QUT ree 
Override values for RX VCO 


0x90A6 


0x90A9 


+ 
EP EPER 
oO |M}M |jm1iQ 
CMI IAPS IQ 
AgohsloINiole 

on 


(@) 
(@) 
+ 
re) 
i 


LANEX DIG ANA RX VC 
O_OVRD OUT_0 
LANEX DIG ANA RX VC 
QO OVRD OUT 1 ach 0x00000002 | ianals going to ANA #1 
LANEX DIG ANA RX VC Override values for RX VCO 
OQ _OVRD OUT 2 roca Oxbpongeoe signals going to ANA #2 
LANEX_DIG ANA RX _CAL|Ox90AC oxooooo000 [Sets values for RX CAL signals 
going to ANA register 
LANEX DIG ANA RX DA Sets values for RX DAC CTRL 
0x90AD 0x00000080 | A146 going to ANA 
LANEX DIG ANA RX DA Overrides RX DAC CTRL bus 
C_CTRL_OVRD ExORE w_ |oxo0000000 en/val/sel) going to ANA 
LANEX DIG ANA RX DA Sets values for RX DAC CTRL 
CC CTRLZSEL OKO w_ |oxoo000009 Select signal going to ANA 
LANEX DIG ANA RX_AFE Value for RX AFE ATT & VGA 
ATT_VGA wines ww |ox00003000 signals going to ANA 
LANEX DIG ANA RX AFE Values for RX AFE CTLE signals 
ire 0x90B1 w_ |oxo0000000 going to ANA 
LANEX DIG ANA RX SC |). 09,5 w_ Joxoo000000 Values for RX SCOPE signals going 
OPE to ANA 
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Reset ae 

ame [onset [Boe] Gans | Descrintion 
LANEX DIG ANA RX_SLI Sets values for RX slicer ctrl 
CER CTRL ieee w_ |oxo0000077 signals going to ANA register 

Sets values for RX ANA IQ phase 
LANEX DIG ANA RX _AN . 
A_1Q PHASE ADJUST 0x90B4 0x00000007 ee going to ANA 
LANEX DIG ANA RX _ AN Sets values for RX ANA IQ SENSE 
A IQ SENSE EN Ox90B5 0x00000000 signal 
A 


LANEX DIG ANA RX _AN 
A CAL DAC CTRL EN 0x90B6 0x00000000 |DAC CTRL enable signal 


LANEX DIG ANA RX_AN 
SIGNALS CHANGES E |0x90B7 0x00000000 |Afe update enable signal 
NABLE 
LANEX DIG ANA RX_AN , 

A PHASE ADJUST CLK 0x90B8 0x00000000 |PHASE adjust clock signal 
0x00000000 |Lane input status register #0 


LANEX DIG ANA STATUS |, goR9 
LANEX DIG ANA STATUS], oopa 
LANEX DIG ANA STATUS 
LANEX DIG ANA CREGS 
TX_ANA_ATB REG 0x30C0 
LANEX DIG ANA CREGS 


RX ANA EQ CTRL 0x90C4 


(000000000 |Lane input status register #1 
(ox00000000 |F% ANA ATB measurement control 
0x00000034 |RX ANA EQ control register 

; 


Xx 
RX ANA reserved control register 
RX ANA ATB control register 1 
0x00000000 |eertois to PCS register #9 
eoridls fiom FOS, cagiotar ts 
oxooonnz00 [vei values or ncoming RX 
Sniinie pomipGe: reget ai" 
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RAWLANEX DIG PCS XF 
RX_PCS IN 2 
RAWLANEX DIG PCS XF 
RX_PCS_IN_ 3 
RAWLANEX DIG PCS XF 
RX_PCS IN 4 
RAWLANEX DIG PCS _ XF 
RX_OVRD_OUT 
RAWLANEX DIG PCS XF 
RX_PCS OUT 
RAWLANEX DIG PCS _ XF 
RX_ADAPT_ACK 
RAWLANEX DIG PCS XF 
RX ADAPT _FOM 
RAWLANEX DIG PCS XF 
RX _OVRD_IN 4 
RAWLANEX DIG PCS XF 
RX_ PCS OUT 2 
RAWLANEX DIG PCS XF 
LANE NUMBER 
RAWLANEX DIG PCS XF 
ATE OVRD_IN 
RAWLANEX DIG PCS XF 


OxA015 


0xA018 


RX_EQ DELTA IQ OVRD |0xA019 


RAWLANEX DIG PCS XF 
RX EQ OVRD_IN 1 
RAWLANEX DIG PCS XF 
RX EQ OVRD_IN 2 
RAWLANEX DIG FSM _FS 
M_FSM_OVRD_CTL 
RAWLANEX DIG FSM FS 
M_MEM_ ADDR MON 
RAWLANEX DIG FSM _FS 
M_STATUS MON 
RAWLANEX DIG FSM FS 


M_CR_ REG OP XTND_EN 


RAWLANEX DIG FSM_FA 
ST_RX_STARTUP_CAL 
RAWLANEX DIG FSM _FA 
ST_RX_ADAPT 
RAWLANEX DIG FSM_FA 
ST_RX_AFE_ CAL 
RAWLANEX DIG FSM _FA 
ST _RX DFE CAL 
RAWLANEX DIG FSM_FA 
ST_RX_BYPASS_CAL 
RAWLANEX DIG FSM _FA 
ST_RX_REFLVL_CAL 
RAWLANEX DIG FSM_FA 
ST_RX_IQ CAL 
RAWLANEX DIG FSM _FA 
ST _RX_AFE ADAPT 


0xA01D 


OxAO1E 
OxA020 


0xA028 


0xA029 
OxA02A 
OxA02B 


W 
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Value P 


Current values for incoming RX 
w_ |oxoo000000 controls from PCS, register #2 


eoiiticls cin CR fegleeer aa 
eee iy 
RX adaptation Acknowledge 
RX adaptation figure of merit 
ee 
(000000000 |Current lane number 


0x00000000 ATE override input to control top- 
level inputs 


Override incoming values for 
rx_eq_delta_iq 


Override values for incoming RX 
Bxppepegee EQ controls from PCS, register #1 

Override values for incoming RX 
pacepepoue EQ controls from PCS, register #2 
0x00000000 |FSM override control register 
0x00000000 |Memory Address Monitor 
0x00000000 |FSM Status Monitor 
0x00000000 CR interface timing extension 

enable 

Status of fast RX Start Up 


0x00000000 /|Status of fast RX adaptation 


0x00000000 |Status of fast RX AFE Calibration 


0x00000000 |Status of fast RX DFE Calibration 


Status of fast RX bypass 
eonniee? Calibration 
0x00000000 Status of fast RX Reference level 
Calibration 


0x00000000 |Status of fast RX IQ Calibration 


0x00000000 /|Status of fast RX AFE adaptation 


3316 


0x00000000 
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Reset Sy mg 
[offset |size| Ysise | Description 
RAWLANEX DIG FSM FA : 
ST RX DFE ADAPT OxA02C w_ |oxo0000000 Status of fast RX DFE adaptation 
RAWLANEX DIG FSM FA |9 nop 0x00000000 |Status of fast support block 
0x00000000 Status of fast RX IQ walk start-up 
adaptation 
0x00000000 |Status of fast RX power-up 
0x00000000 |Status of fast RX VCO Wait Times 
0x00000000 |Status of fast RX VCO calibration 
Status of fast RX Continuous 
0x00000000 Calibration/Adaptation 
Status of fast RX Continuous 
0x00000000 Status of fast RX Continuous data 
Calibration 
Status of fast RX Continuous 
0x00000000 Phase Calibration 
0x00000000 Status of fast RX Continuous AFE 
Calibration 


0x00000000 /|Status of fast RX Flags RSVD 0 


0x00000000 /|Status of fast RX Flags RSVD 1 
0 


102] 
4 
10) 
Cc 
UV 


RAWLANEX DIG FSM FA 
ST_RX_IQ WALK 
RAWLANEX DIG FSM_FA 
ST_RX_PWRUP 


BPURE UG EC 
EUUNECDIG ESHA boa036 


RAWLANEX DIG FSM FA 
ST RX _CTLE ADAPT 0xA039 


OxA02E 


OxA02F 


x00000000 |Status of fast RX Flags RSVD 2 


0x00000000 /|Status of fast RX Flags RSVD 3 


0x00000000 Status of fast RX IQ adapt start- 
up adaptation 

0x00000000 a? of RX CTLE adapt selected 

0x00000000 | Offset value for IQ phase 
calculation 


x00000080 /Offset value for RX AFE ATT iDAC 


0 

0x00000080 /Offset value for RX AFE CTLE iDAC 
RAWLANEX DIG AON AF Offset values for RX AFE VGA1 
RAWLANEX DIG AON RX 

ADAPT FOM 0xA043 x00000000 {Adaptation figure of merit (FOM) 


0 
0 

RAWLANEX DIG AON DF 

E SUMMER ODD IDAC 0|0xA044 oxoooo00go |Offset values for RX DFE summer 
odd iDAC 

RAWLANEX DIG AON DF 

E PHASE EVEN VDAC_O |0xA045 exoonanesa, |e. alles Tork PER piace 
even vDAC 

RAWLANEX DIG AON DF 

E PHASE ODD VDAC OF |0xA046 0x00000080 oe for RX DFE phase 
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te aLgo. WoT EX 


RAWLANEX DIG AON AF 
E ATT IDAC OFST 0xA040 


RAWLANEX DIG AON AF 
E CTLE IDAC OFST DxACTE 


a 
WY 
4 


7 
WN 
4 


W 
ST RX VGA ADAPT 


Wn 
4 
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tee | oe el SE [in 
Value P 
RAWLANEX DIG AON DF 
E EVEN REF LVL 0xA047 w_ |oxoo000000 DFE even reference level 
RAWLANEX DIG AON DF 

E ODD REF LVL 0xA048 
RAWLANEX DIG AON RX 
PHSADJ LIN 0xA049 
RAWLANEX DIG AON RX 

PHSADJ_ MAP OxA04A 
RAWLANEX DIG AON DF 

E DATA EVEN HIGH VDA|OxA04B 
C_OFST 


RAWLANEX DIG AON CD 
R UNLOCKED CNT OxA04C 


RAWLANEX DIG AON DF 


0x00000000 |DFE odd reference level 


0x00000007 |RX phase adjust Linear Value 
0x00000000 |RX phase adjust Mapped Value 


Offset values for RX DFE data 
COO eRPe even high vDAC 


0 
Offset values for RX DFE data 
0x00000080 even low vDAC 


Offset values for RX DFE data odd 
high vDAC 


Offset values for RX DFE data odd 
0x00000080 low vDAC 


Offset values for RX DFE bypass 
even vDAC 


Offset values for RX DFE bypass 
0x00000080 sda JDAC 
0x00000080 Offset values for RX DFE error 
even vDAC 


E DATA ODD HIGH VDA |0xA04D 


Cc OFST 


RAWLANEX DIG AON RX 
ADAPT DONE NEW OxA04E 


RAWLANEX DIG AON DF 


0x00000080 


E BYPASS EVEN VDAC_ |0xA04F 


OFST 


RAWLANEX DIG AON DF 

E BYPASS ODD VDAC O |0xA050 
FST 

RAWLANEX DIG AON DF 

E ERROR EVEN VDAC O |0xA051 
FST 

E 

ST 


0x00000080 


RAWLANEX DIG AON RX 7 
IO PHASE ADJUST 0xA053 0x00000007 |Value for RX IQ phase adjust 
RAWLANEX DIG AON RX 

IQ PHASE DELTA OFFS |0xA054 0x00000000 Value for RX IQ phase offset + 
EL delta value 

RAWLANEX DIG AON RX 

_FW_ REVISION PMA LAB |0xA055 
EL 

RAWLANEX DIG AON INI 
T_PWRUP_DONE ORAS 
RAWLANEX DIG AON RX 
ADPT_ATT XAOS? 
RAWLANEX DIG AON RX 
_ADPT_VGA sala 
RAWLANEX DIG AON RX 
ADPT_CTLE iad 
RAWLANEX DIG AON RX 
ADPT_DFE_TAP1 wes 
RAWLANEX DIG AON RX 

ADAPT _DONE PAADBE 


0x00000000 oe PMA label from IPXACT 


0x00000000 |Initial power-up Done Status 
0x00000000 |RX Adapted value of ATT 


0x00000000 |RX Adapted value of VGA 


0x00000000 |RX Adapted value of CTLE 


0x00000000 |RX Adapted value of DFE TAP1 


0x00000000 |RX adaptation Done Status 
RAWLANEX DIG AON FA 
ST FLAGS OxA05C 0x00000000 /Fast flags for simulation only 
RAWLANEX DIG AON RX 

ADPT DFE TAP2 OxA05D 0x00000800 |RX Adapted value of DFE TAP2 
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Reset Ly ia 
ee ee 
RAWLANEX DIG AON RX boost_val_cost_function_lower_li 

ADPT BOOST FUNC LO |0xAOSE |W  |0x00000000 | °T )S'_Va'_cost- Spas 
WER_LIMIT 
RAWLANEX_DIG_AON_RX boost_val_ cost _function upper _li 
ADPT BOOST FUNC UP |OxAO5F GxODOO00D0 ace eer —UPPer_ 
PER LIMIT 
RAWLANEX DIG AON RX 
FW REVISION RAW LA |0xA060 oxoo000000 [Stores RAW label from IPXACT 
label 
BEL 
L 
F 
L 


RAWLANEX DIG AON RX Sets values for RX slicer ctrl even 
SLICER CTRL EVEN Dxngor 0x00000007 |ciGnals going to ANA 
RAWLANEX_DIG_AON_FR Sets values for RX slicer ctrl odd 
MODE INIT ADAPT SE |OxA062 0x00000007 |~. u ; 
signals going to ANA 
T DONE 
RAWLANEX DIG AON RX 
W_REVISION PCS LAB |OxA063 
EL 
RAWLANEX DIG AON AD 
PT CTL O panos 
RAWLANEX DIG AON AD 
Preere. f OXAQGS 
RAWLANEX DIG AON AD 
PT CTL 2 Den0ee 


RAWLANEX DIG AON AD 
PT CTL 3 OxA067 
RAWLANEX DIG AON AD 
PT CTL 4 OxA068 


0x00000000 ae PCS label from IPXACT 


0x00000000 |Adaptation Control register #0 
0x00000000 |Adaptation Control register #1 


0x00000000 |Adaptation Control register #2 


0x00000000 |Adaptation Control register #3 


0x00000000 |Adaptation Control register #4 


0x00000000 |Adaptation Control register #6 


0x00000000 |Adaptation Control register #7 
0x00000000 


Stores FW label from IPXACT 
label 


0x00000000 /Fast flags for simulation only 
0x00000000 |Reserved Register 0 
Override values for incoming AON 
ieiche seats TX/RX controls from PCS 
0x00000000 ao adjust Linear Value Left 
0x00000000 RX phase adjust Linear Value 
Right side 


0x00000000 RX phase adjust Linear IQ adapt 
Value 


0x00000000 |Reserved Register 1 


RAWLANEX DIG AON AD 
PT CTL 6 OxA06A 


RAWLANEX DIG AON AD 
PT CTL 7 OxAQGB 


RAWLANEX DIG AON RX 

FW REVISION FW_LABE|OxA06C 
L 

RAWLANEX DIG AON FA 

ST FLAGS? OxA06D 
RAWLANEX DIG AON RX 
RESERVED REG 0 OXA0SE 
RAWLANEX DIG AON TX 


RX OVRD_IN OxAO6F 


“PHSAD) LIN-RIGHT 
"RESERVED REG 1 
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PT CTL 5 
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ee 

SEERA po |v [pana foes TOE 
RAWLANEX DIG IRQ CTL 
WLANEX DIG IRQ CTL 
WLANEX DIG IRQ CTL 
WLANEX DIG IRQ CTL 
LANEX DIG IRQ CTL 


Rx pstate change interrupt 
RX_PSTATE IRQ ORnOes OOo ONO request 


0 
0 


RAW 
RX REO IRO CLR 00000000 |RX request interrupt clear 
RAWLANEX x00000000 |RX rate change interrupt clear 


RAWLANEX DIG IRQ CTL 
RX ADAPT REQ IRQ CL 
R 


RAWLANEX DIG IRQ CTL 
RX ADAPT DIS IRQ CL 


R 

IRQ_MASK 

RAWLANEX DIG IRQ CTL 
RX_INITIALIZE IR 


RAWLANEX DIG IRQ CTL 
RX_INITIALIZE_IRQ_CLR 


Notes: Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW- 
Double WORD (64 bits) access 

28.4.3 Detail Registers Description 

SUP DIG IDCODE LO 

Address: Operational Base + offset (0x0000) 

| Bit_|Attr| Reset Value | : 

31:16|RO_ |0x0000 reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


: data 


SUP_DIG IDCODE HI 
Address: Operational Base + offset (0x0001) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


: data 


SUP_DIG REFCLK OVRD_IN 
Address: Operational Base + offset (0x0002) 


| Bit |Attr/ResetValue| SS Ci@eescription 
21:18/20_{0x0009 


ieuaoslo. een. 
ip fe ee a a 

6 pwixo 
i RWG cere | 


SUP DIG RX TERM ACDC EN OVRD IN 
Address: Operational Base + offset (0x0003) 
| Bit [Attr|ResetValue| CC‘ ecription = 
a > 


reserved_15_3 
5:3 |Ro | oeee Reserved for future use 


rw |oxo term_ovrd_en 

Enable override for rx_term_acdc and rx_term_en 
reserved_1 

pw eo fees toc 
term_en 

jo Rw joo Override value for rx_term_en 
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SUP DIG TMDSCLK CTRL OVRD IN 
Address: Operational Base + offset (0x0004 


[ResetValue| Ci escription 
0x0000 


reserved_15_ 6 

Ro |ox000iRecervedforfutureuse 
Override enable for tmdsclk_digmux_en 
Override value for tmdsclk_digmux_en 


Override enable for tmdsclk_rst 
Override value for tmdsclk_rst 
Override enable for tmdsclk_en 
Override value for tmdsclk_en 


SUP_DIG SUP OVRD IN 
Address: Operational Base + offset (Ox000D) 
[Reset Value| ss —“‘;‘“CSCC‘*éScription =—— (Cid 
reserved_15_5 
Ro |ox000iRecervedforfitureuse 
res_ovrd_en 
Enable override of res_req_in and res_ack_in 
res_ack_in 
Override value for res_ack_in 
res_req_in 
Override value for res_req_in 


Enable override of rtune_regq 
Override value for rtune_req 


SUP DIG SUP OVRD OUT 
Address: Operational Base + offset (OxO00E) 


Reset Value 


po ooo eaaaegue 
Reserved for future use 

Enable override for bg_lane_state signal 
Override value for bg_lane_state signal 


Enable override for res_ack_out output 
pS erate 
Override value for res_ack_out output 


Enable override for res_req_out output 
Override value for res_req_out output 
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| Bit |Attr|ResetValue| Ci@eescription 


rtune_ack_ovrd_en 
Enable override for rtune_ack output 


rtune_ack 
jo frw foxo Override value for rtune_ack output 


SUP_DIG LVL _OVRD_IN 

Address: Operational Base + offset (OxOOOF) 

| Bit [Attr|ResetValue| ————Cé‘CiDe@critiom 
31:16|RO [0x0000_— reserved Cd 


: reserved_15_6 
avg Ro |oxood Reserved for future use 
rx_vref_ctrl_en 
: Enable override value for rx_vref_ctrl 
: rx_vref_ctrl 
Override value for rx_vref_ctrl 


SUP_DIG DEBUG 
Address: Operational Base + offset (0x0010 
| Bit [Attr|ResetValue|  —————C*‘Cee@critiom 
31:16[RO |0x0000_ reserved 
reserved_15_3 
15:3 |ro joxoo0o |pcservedforfutureuse 
dtb_sel 
The lane DTB's are OR'd together with the support DTB signals 
selected with the below encodings 
3'b000: None 
3'b001: None 
3'b010: None 
3'b011: Rtune DTB output 
Others: Reserved 


SUP_DIG RX_TERM_EN ACDC IN 

Address: Operational Base + offset (0x0018) 

| Bit [Attr|ResetValue|  —————C‘Cecriptiom 
[31:16[RO_|0xo000 reserved 


reserved_15 2 

ro |oxo000 iReserved'forfutureuse 
Reserved_1 
rx_term_en 


Value from ASIC for rx_term_en 


SUP_DIG ASIC _IN 
Address: Operational Base + offset (0x0019) 
Reset Value p 


reserved 


reserved_15_ 15 
Reserved for future use 


Value to ASIC for rx_dig_detOVn_en 
Value to ASIC for rx_dig_detOVp_en 
Value to ASIC for res_ack_out_i 
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| Bit |Attr|ResetValue| Ci@eescription 


res_ack_in 
rg Ro foxo Value from ASIC for res_req_in 
res_req_out 
10 fro oxo Value to ASIC for res_ack_out_i 
po foo Nar 
Value from ASIC for res_req_in 
0x0 rtune_ack 
Value to ASIC for rtune_ack_i 
rtune_reg 
7 |ro joxo | Value from ASIC for rtune_req 
lee Ox0 test_powerdown 
Value from ASIC for test_powerdown 


po loo fin 

Value from ASIC for test_burnin 
reserved_4 

afro loo coeds 
reserved_3 

ES SC 
reserved_2 

2 [ro loo coeds 

1 0x0 ref_clk_en 
Value from ASIC for ref_clk_en 

po loo ui 
Value from ASIC for phy_reset 


SUP DIG LVL ASIC _ IN 

Address: Operational Base + offset (0x001A) 

| Bit |Attr|ResetValue| —C(Description 
31:16|RO_ |0x0000__| reserved 


reserved 
: reserved_15_5 
15:5 |Ro | vias Reserved for future use 
: rx_vref_ctrl 
4:0 |ro |oxoo Value from ASIC for rx_vref_ctrl 


SUP DIG BANDGAP ASIC IN 

Address: Operational Base + offset (0x001B 

| Bit |Attr[ResetValue|  ——s<s—“(;i‘“;C™C*éi scription 
[31:16[RO [0x0000_—sireserved eC —“‘“(“(“(CS*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C~C~C~C~C~C~C‘CidCS 


: reserved_15_1 
oe RO |ox0000 Reserved for future use 
bg_en 


SUP_DIG CLK RST BG PWRUP TIME 0O 
Address: Operational Base + offset (0x0038) 
[ResetValue[ Ci‘ eScriptiom — 


0x00 reserved_15_ 10 
Reserved for future use 


bg_sup_en_time 
0x082 Power up time (in ref_range cycles) for bandgap in SUP 
spec >=5us 


| Bit |Attr 
31:16/RO | 
15:10 
fast_bg_wait 
9 few | 0x0 Enable fast BG times (simulation only) 
eo fw 
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SUP DIG CLK RST BG PWRUP TIME 1 
Address: Operational Base + offset (0x0039) 
| Bit [Attr|ResetValue|  ————C‘i@ecription = 
[31:16[RO_|Oxo000_ reserved 


0x00 reserved_15_ 10 
Reserved for future use 


bg_lane_en_time 
RW |0x208 Power up time (in ref_range cycles) for bandgap in LANE 
spec >= 20us 


SUP DIG ANA CREGS ANA RTUNE OVRD_ IN 
Address: Operational Base + offset (0x004A) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


15:0 JRo [ovo Reservedtortuture use 
Jew foo ieeseren 


rt_atb 
2 RW |0x0 Rtune ATB mode control. Combines with rt_ana_mode[1:0] to 
perform different functions 
rt_sel_atbp 
Rtune ATB input select: RT_SEL_ATBP function 
1 RW" /0x8 1'b1: Select atb_s_p 
1'bO: Select atb_s_m 


rt_sel_atbf 

Rtune ATB input select: RT_SEL_ATBF function 
1'b1: Select gd as input 

1'bO: Select atb_s_p/m as input 


RW |0x0 


SUP DIG ANA CREGS ANA ATB IN 
Address: Operational Base + offset (0x004B 


Reset Value 
0x0000 


fo loco Saree 
Reserved for future use 
Force the output of protection oscillator 


atb_switch_5 

Connect atb_s_p to vph, if asserted 
atb_switch_4 

Connect atb_s_p to gd, if asserted 
atb_switch_3 

Connect atb_s_p to vp, if asserted 


atb_switch_6 
Connect atb_s_p to atb_s_m, if asserted 
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| Bit |Attr|ResetValue| Ci@eescription 


atb_switch_2 
2 Connect atb_s_p to vbg_vref, if asserted 


atb_switch_1 

Connect atb_s_p to vph, if asserted 
atb_switch_0O 

lo rw joxo Connect atb_s_p to vbg_bias_vref, if asserted 


SUP DIG ANA CREGS ANA BG IN 
Address: Operational Base + offset (0Ox004D 


| Bit |Attr|ResetValue| ss) —/———C‘i scription = 
31:16|RO_[0x0000 


F reserved_15 12 
Pe RO oxo Reserved for future use 
E sel_clk_vref 
pis VREG clk reference voltage control. 
sel_vco_vref 
VREG VCO reference voltage control 


sup_ovl_osc_width_int 

Pulse width of over-current protection oscillator 
clk_ovl_osc_width[1:0] 

2'b00: Pulse width 64 cycles, and it is 14.08us, pulse period 
225.28 us 

2'b0O1: Pulse width 1 cycles, and it is 0.22us, pulse period 225.28 
us 

2'b10: Pulse width 128 cycles, and it is 28.16us, pulse period 
225.28 us 

2'b1i1: Pulse width 32 cycles, and it is 7.04us, pulse period 
225.28 us 

Counter width: 1024. Single clock period: 220ns 

temp_meas 

If asserted, enable temperature measurement. Vbe is sent to 
atb_s_m, vbg is sent to atb_s_p 

por_start_kick_en 

Enable fast startup using bg kick voltage for POR bandgap 
outputs 

chop_en_int 

Enable chopper clock for bandgap 


. sel_vbg_vref 
vbg_vref voltage level select. Default value is 2'bO1 
bypass_bg 


SUP DIG ANA CREGS TMDS CLK SETTING 
Address: Operational Base + offset (OxO04E 


| Bit |Attr|ResetValue| sss CC‘ escription = 
31:16|RO_[0x0000 


: reserved_15_5 
15:5 [Ro | pone Reserved for future use 
‘ tmdsclk_threshold 
4:3, [rw foxo fas clock sense circuit threshold value. Default value is 2'b00 


: tmdsclk_hyst 
2:1 |rw joxo mes clock sense circuit hysterisis value. Default value is 2'bOO 
tmdsclk_sense_en 
RW /|0x0 TMDS clock sense enable. Overrides the TMDS clock reception 
enable. 
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SUP DIG ANA CREGS SUP ANA NC 
Address: Operational Base + offset (0x004F) 


| Bit |Attr/ResetValue| Ci eescription 
roe a ea 


0x00 reserved_15 8 
Reserved for future use 
reserved __ 7 3 


clk_sense_mode 

Clock sense mode programmability 
2 eee 1'b1: Clock sense mode 

1'b0O: Normal operation 


clk_sense_write_en 
Clock sense programmability enable 
, RW /058 1'b1: Programmability enabled 
1'bO: Programmability disabled 
p frw foo et sense_write_clk 
RW {0x0 Clock input used to latch analog clock sense mode control 
registers. Falling edge - latching 


SUP DIG RTUNE DEBUG 
Address: Operational Base + offset (0x0060) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


rx21_go 
Enable RX21 tune to continue in manual tune mode when type is 
RX21 tune. When in non RX21 manual tune mode, this bit must 
be 0. 
When in RX21 manual tune mode and after RX21 manual tune is 
15 RW {0x0 triggered, if the read only register SUP.RTUNE_STAT.DTB_RTUNE 
equals to 2'b01, it is required to first release the tune related 
asynchronous override on analog/digital interface then turn this 
bit RX21_GO from low to high to continue RX21 manual tune 
which also indicates that this bit needs to be low when triggering 
RX21 manual tune. 


value 
14:5 |RW |0x000 Value to use when triggering SET_VAL field only the 6 LSB's are 
used when setting RX cal values 


type 
Type of manual tuning or register read/write to execute 
2'bO0O: ADC, or read/write rt_value 
4:3. |RW |/0x0 2'b01: None 
2'b10: EARC tune, or read/write earc_cal_val (10 bits) 
2'b1i1: RX21 tune, or read/write rx21_cal_val (10 bits) or resref 
detect (no affect when triggering SET_VAL field) 
set_val 
> Rw loxo ra value Write to a 1 to manually write the register specified by 
TYPE field to the value in the VALUE field 
man_tune 
Write to a 1 to do a manual tuning specified by TYPE field starting 
1 RW |0x0 a manual tune while a tune is currently running can cause 
unpredictable results. For use only when you know what the part 
is doing (w.rt. resistor tuning) 
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| Bit |Attr|ResetValue| Ci@eescription 


plow foo eae 
Invert analog comparator output 


SUP DIG RTUNE CONFIG 
Address: Operational Base + offset (0x0061) 


 Bit_{Attr| Reset Value 
eal 0x0000 reserved 


reserved —Csi—SsSSSSC‘(sd 
exo = esate 5 6 
tS: 15:6 | RO foxoo0 Reserved for future use 


sup_ana_term_ctrl 
Set the reference resistor in the analog value impedence (Ohms) 
3'b000: 54 
3'b001: 52 
3'b010: 50 (default) 
RW (Ox2 3'b011: 
3'b100: 
3'b101: 
3'b1 a 
3'b111: 


we ESSE acca 
Enable calibration of EARC and RX21 resistor 
few oe 
Enable fast resistor tuning (simulation onl 
pepo ere 
Reserved 
SUP DIG RTUNE STAT 
Address: Operational Base + offset —— eo 


Reset Value| = —.__ Deseription —— (as ss—(<is<S;73Czrt 
0x0000 


[Attr| 
16[RO_|0 
ee eZ. 
Reserved for future use 
dtb_rtune 
10|R0 [oxo [Brw'somplingforetune 
i ie eens mene 
Current value of the register specified by the DEBUG.TYPE field 


SUP_DIG RTUNE EARC SET VAL 
Address: Operational Base + offset (0Ox0064 
| Bit |Attr/ResetValue|  — s——“‘*‘“CW:#Céi scription =— (“Cd 
31:16[RO [0x0000_——sifreserved ———isi—“‘“‘“‘S*SS~C~CS 
reserved_15 10 
ofro ooo Reserved'forfutureuse 
earc_set_val 


RW |0x000 Set value of tx-dn resistor. Writing a value to this register will set 
the tx-dn resistor value. 


SUP_DIG RTUNE RX21 SET VAL 
Address: Operational Base + offset eS 6 — “ea a 


: reserved_15_10 
Pout Salen 3 Reserved for future use 
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| Bit |Attr| Reset Value, 


rx21_set_val 
RW |0x000 Set value of rx21 resistor. Writing a value to this register will set 
the tx-up resistor value. 


SUP DIG RTUNE EARC STAT 
Address: Operational Base + offset (0x0067) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


; reserved_15_10 
Poa RO foxoo Reserved for future use 
9:0 | 0x000 earc_stat 
Current value of the EARC resistor tuning register 


SUP DIG RTUNE RX21 STAT 
Address: Operational Base + offset (0x0068 


| Bit |Attr|ResetValue|  —s—s/s—/——C—C‘iescription = 
31:16|RO_[0x0000 


. reserved_15_10 
Poe Ro Joxoo Reserved for future use 
0x000 rx21_stat 
Current value of the RX21 resistor tuning register 


SUP_DIG ANA RX OVERLOAD PROT EN OVRD OUT 
Address: Operational Base + offset (0x0069) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


15:4 Jro fowooo (Recervedforiuure we 
ow foo [Ovemes tor fc ana detovp en signal 


SUP DIG ANA TMDSCLK EN OVRD OUT 
Address: Operational Base + offset (OxO006A 


| Bit [Attr|ResetValue| ——Cé‘i@Scritiom 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_ 2 
15:2 |Ro- ee Reserved for future use 
ovrd_sel 
Override bit for tmdsclk_ana_en output 
tmdsclk_ana_en_r 
lo rw foxo Overrides the tmdsclk_ana_en_i signal 


SUP DIG ANA EARC TERM CODE OVRD OUT 
Address: Operational Base + offset (OxO006B 


reserved_15 8 


Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


earc_ovrd_sel 
g Override enable for earc_term_code 


earc_term_code 
6:0 rw joxoo | Overrides the earc_term_code signal 


SUP_DIG ANA RX_TERM CODE OVRD OUT 

Address: Operational Base + offset (Ox006C) 

| Bit [Attr|ResetValue| Ci‘ @Scritiom 
[31:16|RO_[0x0000_ reserved 


sso fom eevee 
: Reserved for future use 
Override enable for rx_term_code 
Overrides the rx_term_code signal 
SUP_DIG ANA RTUNE OVRD OUT 
Address: Operational Base + offset (Ox006D 


reserved 


reserved_15_15 

Reserved for future use 

rtune_ovrd_en 

Override bit for rtune (rt_ana_* and term) outputs 


: rtune_value 
i Rw |ox000 Overrides the rt_ana_value[9:0] signal 


rtune_en 
Overrides the rt_ana_en signal 
2-1. «IRw rtune_mode 


0x0 ms 
rtune_comp_rst 
0 |rw oxo Overrides the rt_ana_comp_rst signal 


Overrides the rt_ana_mode[1:0] signal 
SUP _ DIG ANA STAT 


Address: Operational Base + offset (Ox006E) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15_1 
eats RO |ox0000 Reserved for future use 
0x0 rt_ana_comp_result 
Value from ANA for rt_ana_comp_result 


SUP DIG ANA ANA OVRD OUT 
Address: Operational Base + offset (OxOO6F 


| Bit |Attr|ResetValue| —Fs—s/—/——C—C‘i scription = 
31:16|RO_[0x0000 


: reserved_15 6 
aa RO |ox000 Reserved for future use 


6 
rx_ana_vreg_fast_start 
? Rw foxo ana the signal rx_ana_vreg_fast_start 
ana_async_rst_ovrd_en 
Override enable for ana_async_rst 
ana_async_rst 
Override value for reset register for analog latches 
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| Bit |Attr|ResetValue| Cieescription 


bg_ovrd_en 
Override bit for bandgap outputs 


2 
bg_en 

Overrides the bg_ana_en signal 
bg_fast_start 

lo rw joxo Overrides the bg_ana_fast_start signal 


LANEO DIG ASIC LANE OVRD IN 
Address: Operational Base + offset (0x1000 


 Bit_{Attr| Reset Value 
eae 0x0000 


cece ee ues 5 3 
RO foxoo00 Reserved ae future use 


rx_loopback_clk_en 
RW {0x0 Loopback clock enable. When enabled the VCO clock of current 
lane is sent to the adjacent lane for TX BIST operation 
Poe CCC 
Reemet 
> fwleo fee? 
LANEO DIG ASIC RX ASIC LOS 
Address: Operational Base + offset (0x1001 


| Bit |Attr|ResetValue| ss —C—C‘iescription = 
ea 


los_en 
Value from asic for rx_los_en 
0x0 los_clk_en 
Value from asic for rx_los_clk_en 
: los_timer_thresh 
=a OxO00 Value from asic for rx_los_timer_thresh1 
. los_threshold 

3:1 fro foo | Value from asic for rx_los_threshold 
los 

lo ro oxo Value of rx_los towards asic 


LANEO DIG ASIC LOS OVRD IN 
Address: Operational Base + offset (0x1002 


| Bit_|Attr| Reset Value 
0x0000 


31:16/RO_| 
; reserved_15_10 
ae eo Reserved for future use 
RW rx_los_ovrd 
Override enable for rx_los 


rx_los_r 
Override value for rx_los 


Rw Gere vaueform ios 

rx_los_threshold_ovrd 

Override enable for rx_los_threshold 

; rx_los_threshold_r 

Override value for rx_los_threshold 
rx_los_clk_en_ovrd 

Override enable for rx_los_clk_en 
rx_los_clk_en_r 

Override value for rx_los_clk_en 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_los_en_ovrd 
: Override enable for rx_los_en 


rx_los_en_r 
RW |0x pain een 
jo aw foo Override value for rx_los_en 


LANEO DIG ASIC LOS OVRD IN 1 

Address: Operational Base + offset (0x1003) 

| Bit [Attr|ResetValue| CC‘ eScritiom 
[31:16|RO_[0x0000_—i reserved 


. reserved_15_11 
a Ro Joxoo Reserved for future use 
rx_los_timer_thresh_ovrd 
Override enable for rx_los_timer_thresh1 
rx_los_timer_thresh_r 
Override value for rx_los_timer_thresh1 


LANEO DIG ASIC CDR CONTROL OVRD IN 
Address: Operational Base + offset (0x1006 


[ResetValue| Ciescription 
0x0000 


reserved_15_ 4 
Reserved for future use 
cdr_setting_sel 
Override values for CDR setting bits which select the CDR gain 
values 
cdr_setting_sel_ovrd_en 


Override enable for cdr_setting_sel signal 


LANEO DIG ASIC RX OVRD IN 0O 
Address: Operational Base + offset (0x1007) 


Reset Value 
0x0000 reserved 


reserved = 5 

Ro |oxoecsonedforiutreuse 
Reserved for future use 

2 

fp |rw fox Enable overide value for rotefz:o) 


Jew Jowo Brae overnie value form pstate 
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| Bit |Attr|ResetValue| Ci@eescription 


req 
jo rw foxo Override value for rx_req 


LANEO DIG ASIC RX OVRD IN 1 
Address: Operational Base + offset (0x1008) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


psa}ro [ow (Reservedtortuture use 
p> _|pw foo [Grernde vaiue torn cdr veo nghtieg 
fe |aw foo (Svar vue torre rota vay) 
Jaw foo (Grernde vatue tort cor veo toweeg 


LANEO DIG ASIC RX OVRD IN 2 
Address: Operational Base + offset (0x1009) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


‘ reserved_15_14 
iabl RO oxo Reserved for future use 
en 
Enable override values for all inputs controlled by this register 
: rx_vco_lId_val 
ORDSER Override value for rx_vco_lId_val 


LANEO DIG ASIC RX OVRD IN 3 
Address: Operational Base + offset (0x100A) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


po po ee aigas 
Reserved for future use 
poo eri 
Reserved_14 to 10 
Enable override for rx_disable 
disable 
Override value for rx_disable 


Enable override for rx_clk_shift 

Override value for rx_clk_shift 
Enable override for rx_align_en 
align_en 
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| Bit |Attr|ResetValue| ss —“‘SW OCD eScription =— ee CCCid 
cdr_ssc_en_ovrd_en 

: Enable override value for rx_cdr_ssc_en 
cdr_ssc_en 

Override value for rx_cdr_ssc_en 


cdr_track_en_ovrd_en 

Enable override value for rx_cdr_track_en 
cdr_track_en 

jo rw oxo Override value for rx_cdr_track_en 


LANEO DIG ASIC RX OVRD IN 4 
Address: Operational Base + offset (0x100B) 
| Bit [Attr|ResetValue| ss ——“‘CS™C~éiS scription =— Cd 
reserved 
reserved_15_7 
Reserved for future use 
adpt_ovrd_en 
Enable override for rx_adpt_dfe_en and rx_adpt_afe_en 


invert_ovrd_en 

Enable override for rx_invert 
invert 

Override value for rx_invert 


Ipd_ovrd_en 

Enable override for rx_Ipd 
Ipd 

jo Rw joo Override value for rx_lpd 


LANEO DIG ASIC RX OVRD IN 5 
Address: Operational Base + offset (0x100C 


| Bit |Attr|ResetValue| ss —/————C—C‘iescription = 
31:16|RO_[0x0000 


: reserved_15_ 2 
‘me RO |ox0000 Reserved for future use 
reset_ovrd_en 
: Enable override for rx_reset 
reset 
jo frw foxo Override value for rx_reset 


LANEO DIG ASIC RX OVRD EQ IN O 

Address: Operational Base + offset (0x100D) 

| Bit |Attr[Reset Value] C(eescription = 
[31:16|RO_[0x0000_ifreserved 


. eq_ctle_boost 
gees Override value for rx_eq_ctle_boost 


: reserved 
; eq_afe_gain 
Override value for rx_eq_afe_gain 
. eq_att_lvl 
Override value for rx_eq_att_lvl 
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LANEO DIG ASIC RX OVRD EQ IN 1 
Address: Operational Base + offset (Ox100E 
[Reset Value| ss —i‘“CS;C‘éi scription =— “Cd 


eq_ovrd_en 
Enable override value for rx_eq_* inputs 


eq_dfe_tap1i 

joxso (fees value for rx_eq_dfe_tap1 
eq_dfe_tap2 

Override value for rx_eq_dfe_tap2 


LANEO DIG ASIC RX OVRD OUT O 
Address: Operational Base + offset (0x100F) 


Reset Value[ Ci esscription 
0 


x0000 
po oo aetna 
Reserved for future use 
ana_ovl_det_Ov_en 
Enable override for rx_ana_ovl_det_Ov_i 
ana_ovl_det_Ov 
Override value for rx_ana_ovl_det_Ov_i 
adapt_sts_ovrd_en 
Enable override for rx_adapt_sts 
: adapt_sts 

Override value for rx_adapt_sts 
rsv_O 
rsv_1 
ack_ovrd_en 

Enable override for rx_ack 
ack 

jo rw oxo Override value for rx_ack 


LANEO DIG ASIC RX ASIC IN 0 
Address: Operational Base + offset (0x1015) 


| Bit |Attr[ResetValue| ss —“‘“‘;™C*é scription —— sd 
reserved 


Reserved for future use 
Value from ASIC for rx_cdr_track_en 
Value from ASIC for rx_adapt_dfe_en 


adapt_afe_en 
Value from ASIC for rx_adapt_afe_en 


reserved 
Reserved 


Value from ASIC for rx_width 
: rate_1_0 

8:7 [Ro joxo | Value from ASIC for rx_rate[1:0] 
; pstate 

j6:5 [RO joxo | Value from ASIC for rx_pstate 
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| Bit |Attr|ResetValue| Ci@eescription 


4 0 ie 
Value from ASIC for rx_Ipd 


Ox 
req 
3 ro foo Value from ASIC for rx_req 


> 0x0 data_en 
Value from ASIC for rx_data_en 
invert 
1 fro foxo Value from ASIC for rx_invert 
0x0 reset 
Value from ASIC for rx_reset 


LANEO DIG ASIC RX ASIC IN 1 
Address: Operational Base + offset (0x1016 


po foo aes 
Reserved for future use 
Value from ASIC for rx_rate[3:2] 


Reserved_7 
, Reserved _6 to 4 
disable 
[Ro fox ibtuetrom ASIC form disable 
Value from ASIC for rx_clk_shift 


align_en 
Value from ASIC for rx_align_en 


0x0 cdr_ssc_en 
Value from ASIC for rx_cdr_ssc_en 


LANEO DIG ASIC RX _ EQ ASIC IN 0 
Address: Operational Base + offset (0x1017) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


si1a)R0 [oxoo (sue tram ASIC for ra eq cle boost 
0:9 fro foxo Sie trom ASIC for ra ana afe rate 
fr7_|po [ow [fatetiomAsicforrs ana afe dle pole 
2 ro foo ise rom ASIC frre eg ate gain 
0 _|po [ow [itetiom asic form eget 


LANEO DIG ASIC RX EQ ASIC IN 1 
Address: Operational Base + offset (0x1018) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_ 15 
15 ro foxo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


; eq_dfe_tap1 
etd Ro |oxoo | Value from ASIC for rx_eq_dfe_tap1 


0x00 eq_dfe_tap2 
Value from ASIC for rx_eq_dfe_tap2 


LANEO DIG ASIC RX CDR VCO ASIC IN 0 
Address: Operational Base + offset (0x1019) 


| Bit |Attr|/ResetValue| Ci eescription 
x0000 


po oo ese 
Reserved for future use 

Value from ASIC for rx_clk_x2_en[2:0] 

Value from ASIC for rx_cdr_vco_highfreq 

Value from ASIC for rx_ref_Id_val 

Value from ASIC for rx_cdr_vco_lowfreq 


LANEO DIG ASIC RX _ CDR VCO ASIC IN 1 
Address: Operational Base + offset (0x101A) 


[ResetValue| Ciescription 
0x0000 


. Ox0 reserved_15 13 
. Reserved for future use 
, rx_vco_lId_val 

pace RO wesc Value from ASIC for rx_vco_Id_val 


LANEO DIG ASIC RX _ ASIC OUT O 
Address: Operational Base + offset (0x101B) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. reserved_15 5 
poe RO |oxo00 Reserved for future use 
; adapt_sts 
a RO oxo Value from PHY for rx_adapt_sts 
valid 
2 [Ro oxo Value from PHY for rx_valid 
rsv_0O 
2 fro foo veo 
0x0 ack 
Value from PHY for rx_ack 


LANEO DIG LBERT CTL 

Address: Operational Base + offset (0x1020) 

| Bit [Attr|ResetValue| Ci‘ eeScritiom 
[31:16[RO_|0xo000_ si reserved 


reserved_15 15 

15 ro foxo Reserved for future use 
. patO 

eee Pattern for modes 3-5 
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; i Pn | 


trigger_err 


a fpw 0x0 


Insert a single error into a LSB any write of a 1 to this bit will 


insert an error 


mode 
Pattern to generate when changing modes, you must change to 
disabled first 
4'b0000: Di 
4'b0001: : 
4'b0010: : 
4'b0011: : 
1 
RW {0x0 4'b0100: : 
4'b0101: : 
4'b0110: : 
4'b0111: : 
4'b1000: : 
4'b1001: Fi 
4'b1010: ; 
4'b1011: Fi : F , off, 
others: Reserved 


Disabled 
LFSR31 
LFSR23 
LFSR23 


X431 + X%28 4+ 1 
X423 + X18 +1 
X423 + x421 + x416 + xX*%8 4+ X45 4+ X42 4+ 


LFSR16 
LFSR15 
LFSR11 


X416 + x*%5 4+ x%94+x43 41 
X415 + X%.144+1 

X411 + X49 4+ 1 

LFSR9: X49+X%5+1 

LFSR7: X“*7 + X%64+1 

Fixed word (PATO) 

DC balanced word (PATO, ~PATO) 

Fixed pattern: (000, PATO, 3ff, ~PATO) 


LANEO DIG RX CDR CDR CTL O 
Address: Operational Base + offset (0x1024) 


Bit Attr| Reset Value 


ea 0x0000 reserved 


exon. = esate 5.11 
Reserved for future use 


dtb_sel 
Select to drive various signals onto the dtb 
4'b0000: Di 
4'b0001: Rx_pr_ , (X_afe_ 
4'b0010: nS F x _ali 
4'b0011: Shift_in_ _odd_ 
4'b0100: 
4'b0101: 

10:7 |RW |Ox0O 4'b0110: _high, a 
4'b0111: _los, los_fi 
4'b1000: Eios_ ios_. 
4'b1001: _valid, 
4'b1010: es 
4'b1011: ? 
4'b1100: i, 
4'b1101: io 
others: Reserved 


15:14] 11]R0 | x00 


Disabled 

Rx_pr_stable, rx_afe_stable from rx_ana_ctl 
Com_good, com_bad from rx_align 
Shift_in_prog, ana_odd_data from rx_align 
2 MSB's of XAUI align FSM state 

2 LSB's of XAUI align FSM state 

Error_high, low from Ibert_pm 


Ana_los, los_ filter from los block 
Eios_state[0], eios_det from los block 
Cdr_valid, MSB of FSM state from cdr_ctl 
2 LSB's of FSM state from cdr_ctl 
Rx_dig_rst, rx_dig_en 
Rx_ana_word_clk_i, rx_ana_dword_clk_i 
Lbert_pg strobe 


always_realign 

6 frwjoo Realign on any misaligned comma 
phdet_en_pr_mode 

Enable partial response phase detector mode 
phdet_pol 

Reverse polarity of phase error 
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| Bit |Attr|ResetValue| —Ci@eescription 


phdet_edge 
Edges to use for phase detection. 
. 2'bOO: Ignore all edges 
ae ROS 2'b0O1: Use rising edges only 
2'b10: Use both edges 
2'b11: Use falling edges only 


: phdet_en 
Enable phase detector. Top bit is odd slicers, bottom is even 


LANEO DIG RX CDR CDR CTL 1 

Address: Operational Base + offset (0x1025) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|Oxo000_ reserved 


ssc_off_cnti 

When SSC mode is disabled, the 12-bit word count in gain stage 
15:10|}RW /Oxic 1 is: 

(SSC_OFF_CNT1 * 4) in 20b mode 

SSC_OFF_CNT1 * 5) in 16b mode 

ssc_off_cnt0 

When SSC mode is disabled, the 12-bit word count in gain stage 

RW |0x039 O is: 
(SSC_OFF_CNTO * 4) in 20b mode 


LANEO DIG RX CDR CDR CTL 2 

Address: Operational Base + offset (0x1026 

| Bit [Attr|ResetValue| ss ——“‘“CW*éCéS scription =—— Cd 
[31:16[RO |Ox0000_—sifreserved — — —“‘“(‘“‘“(“(“(“(“(#S®S#*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*CSC‘idC 


ssc_on_cntl 

When SSC mode is enabled, the 12-bit word count in gain stage 1 
15:9 |RW /0Ox25 is: 

(SSC_ON_CNT1 * 8) in 20b mode 

(SSC_ON_CNT1 * 10) in 16b mode 

ssc_on_cnt0O 

When SSC mode is enabled, the 12-bit word count in gain stage 0 

RW |0x0Obb is: 
(SSC_ON_CNTO * 8) in 20b mode 
(SSC_ON_CNTO * 10) in 16b mode 


LANEO DIG RX CDR CDR CTL 3 
Address: Operational Base + offset (0x1027) 


reserved 


reserved_15 14 
Reserved for future use 
ssc_on_phug1 


When SSC mode is enabled, the phug value in gain stage 1 is 


SSC_ON_PHUG1 

ssc_on_phugO 

When SSC mode is enabled, the phug value in gain stage 0 is 
SSC_ON_PHUGO 

ssc_on_frug1l 

When SSC mode is enabled, the frug value in gain stage 1 is 
SSC_ON_FRUG1 
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| Bit |Attr| Reset Value, 


Po C—C—“‘(CC(*éWDeeScription 
ssc_on_frugO 

2:0 |RW {0x3 When SSC mode is enabled, the frug value in gain stage 0 is 
SSC_ON_FRUGO 


LANEO DIG RX CDR CDR CTL 4 
Address: Operational Base + offset (0x1028) 


RO foxoo joxoo «reserved 15.11 
Reserved for future use 


frug_ovrd_value 
Override value for frug (frequency update gain) 
3'b000: O 
3'b001: 1/16 LSB/update 
3'b010: 1/8 LSB/update 
pO ete one 3'b011: 1/4 LSB/update 
3'b100: 1/2 LSB/update 
3'b101: 1 LSB/update 
3'b110: 2 LSB/update 
3'b111: 4 LSB/update 


phug_ovrd_value 
Override value for phug (phase update gain) : 
4'b0000: O 
4'b0001: 1000 ppm 
4'b0010: 2000 ppm 
4'b0011: 3000 ppm 
4'b0100: 4000 ppm 
4'b0101: 5000 ppm 
: 4'b0110: 6000 ppm 
Pate |B (OKE 4'b0111: 7000 ppm 
4'b1000: 8000 ppm 


4'b1001: 9000 ppm 

4'b1010: 10000 ppm 
4'b1011: 11000 ppm 
4'b1100: 12000 ppm 
4'b1101: 13000 ppm 
4'b1110: 14000 ppm 
4'b1111: 15000 ppm 


ovrd_dpll_gain 
Override phug and frug values 


ssc_off_frugO 
2:0 |RW {0x3 When SSC mode is disabled, the frug value in gain stage 0 is 
SSC_OFF_FRUGO 


LANEO DIG RX _CDR_ CDR CTL 5 

Address: Operational Base + offset (0x1029) 

 bit_{Attr| Reset Value|______Deseription _ 
tsaaR0 foo feseneeE 


exo eee 5.12 
15:12] 12|R0 | exo ee for future use 


ssc_off_lbrs3_frug1 
11:9 |RW |0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS3_FRUG1 
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| Bit |Attr| Reset Value, 


Po CC—C—“‘CC(*é@WDeeScription 
ssc_off_lbrs2_frug1 

RW /|0x1 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS2_FRUG1 


ssc_off_lbrs1_frug1 

5:3. |RW |0x1 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS1_FRUG1 
ssc_off_lbrsO_frug1 

2:0 |RW |0x1 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRSO_FRUG1 


LANEO DIG RX CDR CDR CTL 6 
Address: Operational Base + offset (0x102A) 


reserved 


reserved_15_12 

Reserved for future use 

ssc_off_lbrs7_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS7_FRUG1 

ssc_off_lbrs6_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS6_FRUG1 

ssc_off_lbrs5_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS5_FRUG1 


ssc_off_lbrs4_frug1 
2:0 |RW {0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS4_FRUG1 


LANEO DIG RX CDR CDR CTL 7 

Address: Operational Base + offset (0x102B) 

| Bit |Attr|ResetValue| | C(eescription = 
[31:16|RO_[0x0000_—ifreserved 


ssc_off_lbrs3_phugO 
15:12;RW |0x8 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS3_PHUGO 


ssc_off_lbrs2_phug0O 

11:8 |RW |0x7 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS2_PHUGO 
ssc_off_lbrsi_phug0O 

7:4 |RW [0x6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS1_PHUGO 
ssc_off_lbrsO_phugO 

3:0 |RW |0Ox6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRSO_PHUGO 


LANEO DIG RX _CDR_ CDR CTL 8 
Address: Operational Base + offset (0x102C) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


ssc_off_lbrs7_phugO 
15:12;RW |Oxe When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS7_PHUGO 
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| Bit |Attr| Reset Value, 


ssc_off_lbrs6_phugO 
11:8 |RW /Oxc When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS6_PHUGO 


ssc_off_lbrs5_phugO 
7:4 |RW |Oxc When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS5_PHUGO 
ssc_off_lbrs4_phugO 
Oxa When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS4_PHUGO 


LANEO DIG RX CDR CDR CTL 9 
Address: Operational Base + offset (0x102D) 


ssc_off_lbrs3_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS3_PHUG1 

ssc_off_lbrs2_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS2_PHUG1 

ssc_off_lbrsi_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS1_PHUG1 

ssc_off_lbrsO_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRSO_PHUG1 


LANEO DIG RX CDR CDR CTL 10 

Address: Operational Base + offset (0x102E 

| Bit [Attr|ResetValue| ss —“‘“C #éiS scription — 
[31:16[RO |0x0000_—sireserved — — —“‘“(“(‘“‘“(‘“‘(“(CS*S*S*™*C*™*™*™*C*™*C™C™C™C™C™C™C™C~C~*@CYS 


ssc_off_lbrs7_phug1 
15:12}/RW |Oxe When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS7_PHUG1 


ssc_off_lbrs6_phug1 
11:8 |RW /Oxc When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS6_PHUG1 
ssc_off_lbrs5_phug1 
7:4 |RW |0xa When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS5_PHUG1 


ssc_off_lbrs4_phug1 
3:0 |RW |Ox8 When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS4_PHUG1 


LANEO DIG RX CDR STAT 

Address: Operational Base + offset (0x102F) 

| Bit [Attr|ResetValue| Ci ecription = 
[31:16[RO_|0xo000_ reserved 


reserved_15_7 
5:7 |RO | Ox0ue Reserved for future use 


bf ho eeateeran maa 
Notes: Current value for dpll_frug[2:0] 

po fo oo RE emake cota) 

, Notes: Current value for dpll_phug[3:0] 
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LANEO DIG RX PWRCTL RX PSTATE PO 
Address: Operational Base + offset (0x1040) 


| Bit |Attr|Reset Value| ——s Description 
31:16/RO |0x0000 reserved 


reserved_15 12 


gia Ro oxo Reserved for future use 


rx_pO_dig_clk_en 
RW ee RX digital clocks in PO 


rx_pO_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in PO, if 
RW |0x1 RX_PO_DIG_CLK_EN and the top-level rx_data_en are both 

asserted, then continuous calibration is turned off and this value 


is ignored 


0 rx_pO_vco_cal_rst 
Enable/Disable resetting the RX VCO in PO 


RW |0x0 
Rw loxo rx_pO_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in PO 
RW |Ox1 
RW 


11 
0 


i 


7 


few font Misite of Rana ede eninpo 
Value of RX ana cdr_en in PO 
rx_p0O_ana_deser_en 
Value of RX ana CLK_DCC_EN in PO 
rx_pO_ana_clk_en 
Reserved 
rx_pO_ana_clk_vreg_en 
rx_pO_ana_afe_en 
reserved_0O 
LANEO DIG RX _ PWRCTL RX _PSTATE POS 
Address: Operational Base + offset (0x1041) 
| Bit [Attr|ResetValue|  ————Cé‘Cecritiom 
po loo relates 
Reserved for future use 
rx_pOs_dig_clk_en 
Enable/Disable RX digital clocks in POS 
rx_pOs_vco_contcal_en 
Enable/Disable continuous calibration of the RX VCO in POS, if 
RX_POS_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 
rx_pOs_vco_cal_rst 
Enable/Disable resetting the RX VCO in POS 
rx_pOs_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in POS 


rx_pOs_ana_cdr_en 
Value of RX ana cdr_en in POS 
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| Bit |Attr|ResetValue| Ci@eescription 
Reserve 


Reserved 
rx_pOs_ana_clk_vreg_en 
Value of RX ana clk_vreg_en in POS 
rx_pOs_ana_afe_en 
Value of RX ana afe_en in POS 
reserved_0O 
oO |rw jot ese 
LANEO DIG RX PWRCTL RX PSTATE Pi 
Address: Operational Base + offset (0x1042 


| Bit_|Attr| Reset Value 


Reserved 1 for future use 

Enable/Disable RX digital clocks in P1 

rx_p1_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in P1, if 
RX_P1_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 


rx_p1_vco_cal_rst 
Enable/Disable resetting the RX VCO in P1 


rx_p1_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in P1 


rx_p1_ana_cdr_en 
Value of RX ana cdr_enin Pl 


Value of RX ana deserial_en in Pi 
Value of RX ana CLK_DCC_EN in P1 


rx_p1_ana_clk_en 
Value of RX ana clk_en in P1 


reserved 
Reserved 


rx_p1_ana_clk_vreg_en 

Value of RX ana clk_vreg_en in P1 
rx_p1_ana_afe_en 
Value of RX ana afe_en in P1 
reserved_0O 

LANEO DIG RX PWRCTL RX PSTATE P2 

Address: Operational Base + offset (0x1043) 


.Bit_{Attr| Reset Value 
[RO_[0x0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3344 


RK3588 TRM-Part2 


ee el Reset Value| = Description  ——sS 
sho po lamas 
Reserved for future use 
rx_p2_dig_clk_en 
eet Enable/Disable RX digital clocks in P2 


rx_p2_vco_contcal_en 
Enable/Disable continuous calibration of the RX VCO in P2, if 

10 RW /|0x0 RX_P2_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 


rx_p2_vco_cal_rst 
jo aw fot Enable/Disable resetting the RX VCO in P2 
Rw lox rx_p2_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in P2 


rx_p2_ana_cdr_en 
7 [Rw foro [RP of RX ana cdr_en in P2 
rx_p2_ana_deser_en 
5 eee Value of RX ana deserial_en in P2 
rx_p2_ana_clk_dcc_en 
Efe foo at of RX ana CLK_DCC_EN in P2 
Rw oxo rx_p2_ana_clk_en 


Value of RX ana clk_en in P2 


reserved 


rx_p2_ana_clk_vreg_en 
Rw |ox0 Value of RX ana clk_vreg_en in P2 


rx_p2_ana_afe_en 
=o: Value of RX ana afe_en in P2 
reserved_0O 
oe frwjot meme 
LANEO DIG RX PWRCTL RX PWRUP TIME 0 
Address: Operational Base + offset (0x1044 
| Bit |Attr| Reset Value 
31:16|RO_[0x0000 
: reserved_15_10 
nore RO foxoo Reserved for future use 
rx_dpll_clock_switch_time 


RW |0xOf Wait between switching rx_dpll clock from rx_clk to ref_clk or 
vice-versa 


rx_state_3a_and_3b_time 
eh eae Wait between Power state 3A and 3B 
LANEO DIG RX PWRCTL RX PWRUP TIME 1 
Address: Operational Base + offset (0x1045) 


| Bit |Attr/ResetValue| Ci eescription 
aa ee ae 


15:14 reserved_15_14 
Reserved for future use 
fast_rx_vreg_en 
13 rw foo Enable fast RX VREG enable (simulation onl 


rx_vreg_en_time 

12:7 |RW |0OxOd Power up time (in ref_range cycles) for RX ana vreg enable (spec 
500ns) 
fast_rx_afe_en 

6 |rw oxo Enable fast RX AFE enable (simulation only) 
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| Bit |Attr| Reset Value, 


Po CC—“‘(C*éeSecription 
rx_afe_en_time 

5:0 |RW |Oxia Power up time (in ref_range cycles) for RX ana AFE enable 
(spec >=1us) 


LANEO DIG RX PWRCTL RX PWRUP TIME 2 
Address: Operational Base + offset (0x1046) 


| Bit |Attr/ResetValue| Ci eescription 
ae eae 


reserved_15_7 
7 |ro | oe Reserved for future use 
fast_rx_clk_en 
"1a Enable fast RX clock enable (simulation onl 


rx_clk_en_time 
5:0 |RW |Oxia Power up time (in ref_range cycles) for RX ana clk (or dcc) enable 
(spec >1us) 


LANEO DIG RX _PWRCTL RX PWRUP_ TIME 3 
Address: Operational Base + offset (0x1047) 


ResetValue| Ci eescription, 
0000 


| Bit_[Attr'| 
[31:16|RO_ [Ox 
rx_deser_dis_time 
0x0 Power down time in (ref_range cycles) for RX ana deserializer 
enable 
rx_deser_en_time 
Power up time (in ref_range cycles) for RX ana deserializer 
enable 
rx_cdr_en_time 
0x0 Power up time (in ref_range cycles) for RX ana CDR (or 
dfe/dfe_taps) enable (spec Ons) 
rsvd_3_7_2 
rx_rate_time 
1:0 |RW |0x0 Power up time (in ref_range cycles) for RX ana rate or width 
change 


LANEO DIG RX VCOCAL RX VCO CAL CTRL O 
Address: Operational Base + offset (0x1048) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15 13 
ee RO oxo Reserved for future use 

vcoclk_correct_update 
Update the vcoclk_correct 


int_gain_cal_bounce_cnt 


11:9 |RW |Ox2 Number of bounces (i.e. direction changes) on the int_gain code 
before indicating that the RX VCO calibration is done 


int_gain_cal_cnt_shift 
RW |0x0 Number of shifts to apply to Id_cnt inputs when performing 
int_gain code calibration 
int_gain_cal_fixed_cnt_en 
5 RW {0x0 Enable a fixed count (instead of bounce count) for int_gain code 
calibration 
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| Bit |Attr[ResetValue| —— ——C—i‘“‘;C™C~éiS scription 

fo frw foo ft gain_cal_fixed_cnt 

4:0 |RW /0x00 Number of steps done during int_gain code calibration when 
INT_GAIN_CAL_FIXED_CNT_EN is enabled. 


LANEO DIG RX VCOCAL RX VCO CAL CTRL 1 
Address: Operational Base + offset (0x1049) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


dtb_sel 
DTB select for RX VCO dtb signals 
7'hO1: {chkfrq_en, ref_dig_clk} 
7'hO2: {rx_ana_cdr_vco_en_i, rx_ana_cdr_startup_i} 
: 7'h04: {rx_vco_up, dpll_freq_rst} 
LS: RW 0x08 7'hO8: {rx_vco_contcal_en, rx_vco_cal_rst} 
7'h10: {chkfrq_done, vcoclk_too_fast} 
7'h20: {cal_dir, rx_vco_cal_done} 
7'h40: {curr_state[0], rx_vco_cnt[0]} 
others: Reserved 


dpll_cal_ug 
DPLL calibration update on int_gain code 
8:5 |RW |0x8 4'hO: O 
others: (1/16)*2“(DPLL_CAL_UG-1) LSB/update 
Maximum DPLL_CAL_UG=10, that is 32 LSB/update 
disable_int_cal_mode 
When asserted, then the DPLL frequency register is never 
modified by the RX VCO calibration FSM (even, if DPLL_CAL_UG 
4 RW {0x0 is non-zero). In this case, the calibration will always be 
performed on the VCO freq_tune code. 
This allows disabling of integral calibration feature, and hence 
only using freg_tune calibration. 


rx_vco_contcal_en 

3 RW |0x0 Override value for the continuous calibration enable from the RX 
PWRSM 
rx_vco_cal_rst 

Override value for the calibration reset from the RX PWRSM 
rx_vco_freq_rst 

ne Override value for the frequency reset from the RX PWRSM 

eo fw | 


0x0 rx_vco_ovrd_sel 
Override the calibration controls from the RX PWRSM 


LANEO DIG RX VCOCAL RX VCO CAL CTRL 2 

Address: Operational Base + offset (0x104A) 

[Attr|ResetValue| Ci eescription 

RO_|0x0000_ reserved 
skip_rx_vco_cal 

Skip RX VCO calibration altogether 

skip_rx_vco_freq_tune_cal 

Skip RX VCO coarse calibration 


0x0 


0x9 freq_tune_cal_steps 
Number of cal steps of freq tune 
0 


RW 
RW 
RW 


| Bit 


x200 freq_tune_start_val 
Starting value of freq tune code 
LANEO DIG RX _VCOCAL RX VCO CAL TIME O 
Address: Operational Base + offset (0x104B) 
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| Bit |Attr|ResetValue| SS Ci@eescription 
[31:16]RO_|0x0000 


fast_rx_vco_wait 
rx_vco_cntr_pwrup_time 

=o 
spec >200ns 


rx_vco_update_time 
10:7 |RW |0x6 Settle time (in ref_range cycles) for RX ana VCO update 
(freq_tune or int_gain) (spec >200ns) 
rx_vco_startup_time 
RW /|0x19 Power up time (in ref_range cycles) for RX ana VCO startup 
(spec >1us) 


LANEO DIG RX VCOCAL RX VCO CAL TIME 1 
Address: Operational Base + offset (0x104C) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


reserved_15_3 

15:3 |ro |oxoooo Reserved forfuure use 
rx_vco_cntr_settle_time 

2:0 |RW {0x3 RX VCO counter value settling time in (ref_dig_clk cycles) (spec: 

3 ref_dig_clk cycle) 


LANEO DIG RX VCOCAL RX VCO STAT O 
Address: Operational Base + offset (0x104D) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


‘ reserved_15_14 

a afro foxo Reserved for future use 
rx_ana_cdr_vco_en 

te ee value of rx_ana_cdr_vco_en_i 
rx_ana_cdr_startup 

12 ro foo Current value of rx_ana_cdr_startup_i 

11 0x0 rx_ana_vco_cntr_en 
Current value of rx_ana_vco_cntr_en_i 
rx_ana_vco_cntr_pd 

10 ro foxo = [pana value of rx_ana_vco_cntr_pd_i 
rx_ana_cdr_freq_tune 

9:0 |Ro- ae Current value of rx_ana_cdr_freq_tune_i 


LANEO DIG RX VCOCAL RX VCO STAT 1 
Address: Operational Base + offset (0x104E 
Reset Value 


Po eseription 
Reserved for future use 
Indicates that the RX integral frequency is reset or not 


oxo [Indios thot the RX VOO has completed cabraton 
Indicates that the RX VCO has completed calibration 
Value of the continuous calibration enable from the RX PWRSM 


rx_vco_cal_rst 


Value of the calibration reset from the RX PWRSM 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_vco_freq_rst 
Value of the RX VCO frequency reset from the RX PWRSM 


ae 


x0 
; rx_vco_fsm_state 
LANEO DIG RX_VCOCAL RX VCO STAT 2 
Address: Operational Base + offset (0x104F) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


0x0 

14 fro | 

13 |Ro | 

aa fro 

LANEO DIG RX RX ALIGN XAUI COMM _ MASK 

Address: Operational Base + offset (0x1050) 

0x0000 


; reserved_15_10 
Poko RO foxoo Reserved for future use 


xaui_comm_mask 
RW |0x3ff XAUI_COMMA mask. For 10-bit COMMA set the mask to Ox3FF 
and for 7-bit COMMA set the mask to 0x3F8 


LANEO DIG RX LBERT CTL 

Address: Operational Base + offset (0x1051) 

| Bit |Attr[ResetValue| —C(eescription = 
[31:16|RO_[0x0000_—ireserved 


reserved_15 5 
0x000 Reserved for future use 


sss ro 
sync 
Synchronize pattern matcher LFSR with incoming data A write of 
4 RW {0x0 a one to this bit will reset the error counter and start a 
synchronization of the PM, there is no need to write this back to 
zero to run normally. 
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| Bit |Attr|ResetValue| — —“‘(™ CD eScription =— Cid 
mode 
Pattern to match When changing modes, you must change to 
disabled first 
4'b0000: Disabled 
4'b0001: LFSR31: X*31 + X%28 + 1 
4'b0010: LFSR23: X*23 + X%18 + 1 
4'b0011: LFSR23: X*23 + x421 + x16 + x*%8 + x45 4+ x42 4+ 
1 
4'b0100: LFSR16: X*.16 + x*5 + x%.44+ x3 41 
4'b0101: LFSR15: X*15 + X%14 +1 
4'b0110: LFSR11: X*%11 + X49 41 
4'b0111: LFSR9: X%9+X%54+1 
4'b1000: LFSR7: X%7 + X%64+1 
4'b1001: D[n] = d[n-10] 
4'b1010: D[n] = !d[n-10] 
4'b1011: D[n] = !d[n-20] 
others: Reserved 


LANEO DIG RX LBERT ERR 
Address: Operational Base + offset (0x1052) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


ovl4 
15 RW {0x0 If active, multiply count by 128. if OV14=1 and count=2%15-1, 
signals overflow of counter (2 reads needed to read value 
count 
; A read of this register, or a sync of the PM resets the error count. 
Bere eve Ox0000 Current error count, if OV14 field is active, then multiply count by 


128 (2 reads needed to read value) 


LANEO DIG RX RX LOS LOS O 
Address: Operational Base + offset (0x1053 


| Bit |Attr[ResetValue| “<< ———“‘S~SCéi escription — 
[31:16[RO_|0x0000_—sireserved ———“‘“(‘“‘“(“(C(CS*sSSC™~*~™~C~C~—~*CY 
CO 
Reserved for future use 
rx_los_filt_byp 
Bypass digital LOS filter 
rx_los_t_threshO_r 
LOS timerO threshold to count presence of zeros on rx_los 
rx_los_wait_r 


Initial wait time for rx_los after rx_los_en is asserted 


LANEO DIG RX _PWRCTL PWR _ CTRL STATE STATUS 
Address: Operational Base + offset (0x1055) 
[ResetValue[ ——“ié‘ieScriptiom 


reserved_15_5 
Ro | paoee Reserved for future use 


; rx_pwrsm_state 
= Ro foxoo Value for rx_pwrsm_state 


LANEO DIG RX DPLL FRE 


Address: Operational Base + offset (0x105C) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


reserved_15_ 14 
15:14 RO oxo Reserved for future use 


0 
val 
13:0 |RW |0x2000 Freq is 125*VAL ppm from the reference (2 reads needed to read 
value 


LANEO DIG RX DPLL FREQ BOUND O 
Address: Operational Base + offset (0x105D 
| Bit [Attr|ResetValue| ss ——“‘“CW:#éiS scription — 
[31:16[RO |0x0000_——sireserved — — —“‘“‘“(“(“(“(CS*C*C*C*C*™*™*C*™*™*™C™C™C‘C*dC 


. reserved_15_11 
eas RO foxoo Reserved for future use 
upper_freq_bound 
10:1 |RW |0x264 Upper frequency bound in terms of LSBs of the integral control 
code 
freq_bound_en 
jo rw oxo Enable the frequency bounds feature 
LANEO DIG RX DPLL FREQ BOUND 1 
Address: Operational Base + offset (0x105E) 
| Bit [Attr/ResetValue| Ci ecription 
31:16|RO_[0x0000 


: reserved_15_10 

fot? RO foxoo Reserved for future use 

lower_freq_bound 
RW |0x19c Lower frequency bound in terms of LSBs of the integral control 
code 


LANEO DIG RX ADPTCTL ADPT CFG O 
Address: Operational Base + offset (0x1060) 
| Bit [Attr|ResetValue| ss ———C‘icription = 
[31:16[RO_|Oxo000_ reserved 


adpt_clk_div4_en 
1? Boe Set the adaptation clock to be divided by 4 (default is div2) 
start_asm1 
RW /0x0 Start adaptation state machine #1 (VGA, CTLE, DFE, EYEH) This 
ister-bit is self-clearing 


14 
13:10/RW |0x3 n_tgg_asm1 
, Number of toggle loop iterations for ASM1 
n_top_asm1 
9:0 aw | DxOEe Number of top level loop iterations for ASM1 


LANEO DIG RX ADPTCTL ADPT CFG 1 
Address: Operational Base + offset (0x1061 


reserved_15 12 


Reserved for future use 


ctle_pole_ovrd_en 
Override CTLE pole value (only valid, if adaptation is run) 
ctle_pole_ovrd_val 


CTLE pole override value to load at start of adaptation 
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| Bit [Attr/ResetValue| CéDeescription 
fast_afe_dfe_settle 
“ Enable fast AFE and DFE settling time (simulation onl 


n_wait_asm1 
6:0 rw joxoo | Number of wait cycles for adaptation SM #1 


LANEO DIG RX ADPTCTL ADPT CFG 2 

Address: Operational Base + offset (0x1062) 

| Bit |Attr|ResetValue| —C(@Deescription = 
10x0000 _|reserved 


[RO_| 
Ro Joxoo reserved_15 10 
Reserved for future use 
RW |0x06 Pattern for the second toggle loop error slicer is moved upward 
by data tap1, if this pattern is matched 
tgg_pttrn_0O 
RW |0x02 Pattern for the first toggle loop error slicer is moved downward by 
data tap1, if this pattern is matched 


LANEO DIG RX ADPTCTL ADPT CFG 3 
Address: Operational Base + offset (0x1063) 


esl_twice_dsl 

Assert, if error slicer has twice the voltage range as the data 
slicer (for the same 8 bits). 

tgg_en 

Enable toggling of the error slicer 


Enable eye height measurement using odd error slicer 
woo ES Se nsctnenetnen uncer ercatee 
Enable eye height measurement using even error slicer 


dfe_en 

Enable DFE adaptation for taps 5-1 

att_en 

Enable ATT adaptation 

vga_en 

Enable VGA adaptation 

ctle_en 

Enable CTLE boost adaptation, the five bits determine which 
correlators are used to adapt the CTLE 


LANEO DIG RX ADPTCTL ADPT CFG 4 
Address: Operational Base + offset (0x1064 


dfe2_th 
DFE Tap2 correlation decision threshold (2“N-1 


dfei_th 
DFE Tap1 correlation decision threshold (2“N-1) 


vga_th 

VGA correlation decision threshold (2“N-1), During eye height 
measurement, the VGA_TH is repurporsed for error slicer 
updates. 
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| Bit |Attr|ResetValue| Ci@eescription 


: ctle_th 
CTLE correlation decision threshold (2“N-1) 


LANEO DIG RX ADPTCTL ADPT CFG 5 
Address: Operational Base + offset (0x1065) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


ae correlation decision threshold (2“N-1) 


LANEO DIG RX ADPTCTL ADPT CFG 6 
Address: Operational Base + offset (0x1066 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


att_low_th 
vga_sat_cnt_sticky 

12 RW |0Ox1 If deasserted, then VGA saturation counts must be consecutive to 
change ATT 


: vga_sat_cnt 
VGA saturation count 
att_mu 


vga_mu 
5:3. IRW |ox5 VGA gain code update gain (2“N). During eye height 
; measurement, the VGA_MU is repurporsed for error slicer 
updates. 
: ctle_mu 
CTLE boost code update gain (2“N) 


LANEO DIG RX ADPTCTL ADPT CFG 7 
Address: Operational Base + offset (0x1067 

[Attr/Reset Value| —“‘CS™C#é@S Scription — 
[31:16|RO_|0x0000 


reserved_15_ 15 
15 ro foo Reserved for future use 


: vga_lev_low 
; VGA level high saturation limit 
VGA minimum saturation limit 


LANEO DIG RX_ADPTCTL _ADPT CFG 8 
Address: Operational Base + offset (0x1068) 


|Attr|ResetValue| —Cieescription 
31:16]RO_|0x0000 
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| Bit [Attr/ResetValue| —Céeescription 
15 [Ro [oxo ecervedforfuture use 
Ox Brea code update gain (2“N) 
on ae code update gain (2“N 


dfe3_ mu 
: dfe2_mu 

DFE tap2 code update gain (2“N 
: dfei_mu 


LANEO DIG RX_ADPTCTL ADPT CFG 9 

Address: Operational Base + offset (0x1069) 

| Bit [Attr|ResetValue| = —Ci‘i Scriptom 

[31:16[RO_|Oxo000_ reserved 
err_slo_adpt_init 

15:8 |RW /|0x00 The error odd slicer is initialized to this value at the start of a new 
adaptation request. 


err_sle_adpt_init 
7:0 RW |0x00 The error even slicer is initialized to this value at the start of a 
new adaptation request. 


LANEO DIG RX ADPTCTL RST ADPT CFG 

Address: Operational Base + offset (0x106A) 

| Bit |Attr[ResetValue| —C(eescription 
31:16/RO |0x0000 _|reserved 


reserved_15_5 
ahi RO Joxooo | Reserved for future use 
rst_adpt_tap1 
Reset data Tap1 when turning off DFE adaptation (taps 2-5 are 
always turned off when DFE adaptation is turned off) 


rst_adpt_ctle_pole 

Reset CTLE pole when turning off AFE adaptation 
rst_adpt_ctle_boost 

Reset CTLE boost when turning off AFE adaptation 
rst_adpt_vga 

Oxt Reset VGA when turning off AFE adaptation 


rst_adpt_att 
Reset ATT when turning off AFE adaptation 
LANEO DIG RX ADPTCTL ATT STATUS 
Address: Operational Base + offset (0x106B) 
| Bit |Attr|Reset Value] C(escription = 
[31:16|RO_[0x0000_ifreserved 


; reserved_15_9 
15:9 RO foxoo Reserved for future use 


0x0 asmi_don 
Asserts when adaptation state machine #1 is done 
‘ att_adpt_code 
7:0 |Ro foxoo | Value of ATT adaptation code 


LANEO DIG RX ADPTCTL VGA STATUS 
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Address: Operational Base + offset (0x106C 


| Bit |Attr|ResetValue|  ——ss—/s s/s —C‘iecription 
31:16|RO_[0x0000 


0x00 reserved_15_ 11 
Reserved for future use 


asmi_done 
Asserts when adaptation state machine #1 is done 


LANEO DIG RX ADPTCTL CTLE STATUS 
Address: Operational Base + offset (0x106D) 
Reset Value p 


pC escription sd 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


ctle_pole_adpt_code 
Value of CTLE pole adaptation code 


0x000 ctle_boost_adpt_code 
Value of CTLE boost adaptation code 


LANEO DIG RX ADPTCTL DFE TAP1i STATUS 
Address: Operational Base + offset (0x106E) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


‘ reserved_15_14 
beeee RO oxo Reserved for future use 
13 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
: dfe_tap1_adpt_code 
12:0 |ro | OxH800 Value of DFE tapi adaptation code 


LANEO DIG RX ADPTCTL DFE TAP2 STATUS 

Address: Operational Base + offset (0x106F) 

| Bit [Attr|ResetValue|  —————Cié‘Ci Scriptom 
[31:16[RO_|Oxo000_ si freserved 


; reserved_15_ 13 
a8 RO oxo Reserved for future use 
12 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
: dfe_tap2_adpt_code 
11:0 |ro | On000 Value of DFE tap2 adaptation code 


LANEO DIG RX_ADPTCTL DFE TAP3 STATUS 

Address: Operational Base + offset (0x1070) 

| Bit [Attr|ResetValue| ———Ci‘iScritiom 
[31:16[RO_|0xo000_ reserved 


reserved_15_13 
15:13 RO oxo Reserved for future use 


0x0 
12 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
11:0 0x000 dfe_tap3_adpt_code 
; Value of DFE tap3 adaptation code 
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LANEO DIG RX ADPTCTL DFE TAP4 STATUS 

Address: Operational Base + offset (0x1071) 

| Bit |Attr[ResetValue| —C(escription 
[31:16|RO_[0x0000_—ifreserved 


0x0 reserved_15_ 13 
Reserved for future use 


15:13 
12 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
‘ dfe_tap4_adpt_code 
11:0 [RO ex00e Value of DFE tap4 adaptation code 


LANEO DIG RX ADPTCTL DFE TAP5 STATUS 
Address: Operational Base + offset (0x1072) 


Reset Value 
16|RO_[0x0000 


[Attr| 
1:16|RO_| 
reserved_15_13 
tS RO oxo Reserved for future use 
12 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
; dfe_tap5_adpt_code 
11:0 |ro | On000 Value of DFE tap5 adaptation code 


LANEO DIG RX_ADPTCTL DFE DATA EVEN VDAC OFST 

Address: Operational Base + offset (0x1073) 

| Bit [Attr|ResetValue| ————Ci‘iecritiom 
31:16|RO [0x0000_ reserved 


F reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
: dfe_data_even_vdac_ofst 
Offset value for DFE data even vDAC 
LANEO DIG RX ADPTCTL DFE DATA ODD VDAC OFST 
Address: Operational Base + offset (0x1074) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15 8 
15:8 |ro foxoo | Reserved for future use 
- dfe_data_odd_vdac_ofst 
Offset value for DFE data odd vDAC 


LANEO DIG RX ADPTCTL RX SLICER CTRL EVEN 
Address: Operational Base + offset (0x1075 


| Bit |Attr|ResetValue|  —=—s—s/—/————C—C‘i scription = 
31:16|RO_[0x0000 


3 
15: 


‘ reserved_15 4 
15:4 RO nx000 Reserved for future use 
rx_ana_slicer_ctrl_e 
rw |ox7 Value for rx_ana_slicer_ctrl_e[3:0] 


LANEO DIG RX_ADPTCTL RX SLICER CTRL ODD 
Address: Operational Base + offset (0x1076) 


|Attr|ResetValue| —Ciescription 
31:16]RO_|0x0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3356 


RK3588 TRM-Part2 


oa oie aa 


“yp Renenton ________. 15.4 
a on Reserved for future use 


: rx_ana_slicer_ctrl_o 
3:0 Jaw fox 0S for rx_ana_slicer_ctrl_o[3:0] 


LANEO DIG RX ADPTCTL DFE ERROR EVEN VDAC OFST 

Address: Operational Base + offset (0x1077) 

| Bit |Attr|ResetValue| —C(@eescription = 
31:16[RO_|0xo0o00_ reserved 


0x00 reserved_15_ 8 
Reserved for future use 
dfe_error_even_vdac_ofst 
ee Offset value for DFE error even vDAC 
LANEO DIG RX ADPTCTL DFE ERROR ODD VDAC OFST 
Address: Operational Base + offset (0x1078) 


| Bit |Attr/ResetValue| Ci eescription 
ee 


0x00 reserved_15 8 
Reserved for future use 
dfe_error_odd_vdac_ofst 
5") Offset value for DFE error odd vDAC 
LANEO DIG RX ADPTCTL ERROR SLICER LEVEL 
Address: Operational Base + offset (0x1079 


| Bit |Attr|ResetValue| —s—s/s———C—C—C‘iecription = 
ee 


e_sle_lvl 
0x00 
Even error slicer level 
e_slo_lvl 
0x00 
a Odd error slicer level 


LANEO DIG RX ADPTCTL ADPT RESET 
Address: Operational Base + offset (0x107A) 


| Bit |Attr|ResetValue| —C(Deescription = 

31:16|RO_[0x0000 
‘ reserved_15_1 

15:1 ]Ro- OxteNe Reserved for future use 

reset_asm1 

Resets adaptation state machine (ASM1) as well as the stats 


capture block. 
This is a self-clearing bit, and requires re-start of ASM1. 


RW |0x0 


LANEO DIG RX STAT LD VAL 1 

Address: Operational Base + offset (0x1080) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
a 


scl1_start 

Start sample counter #1 this is a self-clearing bit 
scl1_lId_val 

iaeeehs Sample counter #1 load value 


LANEO DIG RX STAT DATA MSK 
Address: Operational Base + offset (0x1081) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: data_msk_15_0 
ala Value of data_msk_r[15:0] 


LANEO DIG RX STAT MATCH CTLO 

Address: Operational Base + offset (0x1082) 

| Bit |Attr[ResetValue| —C(escription = 
[31:16|RO_[0x0000_—ireserved 


scope_dly 
15:14;RW |0x0 For clock cycle delays on scope_data_rx_clk, an additional MSB is 
added in SCOPE_DLY_2 


data_msk_19_16 
13:10 Value of data_msk_r[19:16] 
pttrn_cria_4_ 0 
Value of pattern A for ist correlator (bits 4:0) 
pttrn_msk_crla_4_0 
Value of pattern A mask for 1st correlator (bits 4:0) 


LANEO DIG RX STAT MATCH CTLi 
Address: Operational Base + offset (0x1083) 


| Bit_|Attr/ Reset Value 
x0000 reserved 


0 
reserved 15 12 
Ox1 


Reserved for future use 


RO_| 
x 
Enable ORing of adaptation pattern with pattern CR1A 
pttrn_crib_4_0 
Value of pattern B for 1st correlator (bits 4:0) 
pttrn_msk_crib_4 0 
rw |oxoo Value of pattern B mask for 1st correlator (bits 4:0) 
pttrn_crib_en 
Rw oxo Enable pattern B matching for 1st correlator 


LANEO DIG RX STAT STAT CTLO 
Address: Operational Base + offset (0x1084) 


Reset Value 
0x0000 


skip_en 


sc_timer_mode 
Sample counter operation mode 
1'bO: Counts number of matched samples 


= 


1'b1: Counts clock cycles (i.e. a timer) 

stat_rxclk_sel 

Select stat clock 

1'bO: Ref_range_clk 

1'b1: Rx_dig_clk (i.e. RX dword clk) 

Before changing stat_rxclk_sel_r from 1->0, the rx_dig_clk must 
be active (i.e. enabled) 
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| Bit |Attr|ResetValue| Ci eescription 


stat_src_sel 
Select stat source input 
3'b000: {20{rx_cal_result}} 
3'b001: {{20{scope_data_rxclk_dly_s0O1}}, 
. {20{scope_data_rxclk_dly}}} 

See OUR |OX0 3'b010: Rx_phase[39:0] 
3'b011: Rx_error[39:0] 
3'b100: Rx_data[39:0] 
3'b101: Rx_phdir[39:0] 
3'b110: 40'HFF_FFFF_FFFF 
stat_shft_sel 
Select stat source shift value 
4'b0000: Correlate N-1 -> N+3 (use N for offset calibration) 
4'b0001: Correlate N+1 -> N+5 (for tapsi-5) 
4'b0010: Correlate N+6 ->N+10 
4'b0011: Correlate N+11 -> N+15 

Rw loxo 4'b0100: Correlate N+16 -> N+20 

4'b0101: Correlate N+21 -> N+25 
4'b0110: Correlate N+26 -> N+30 
4'b0111: Correlate N+31 -> N+35 
4'b1000: Correlate N+36 -> N+39 
others: Reserved 
Setting 0x8 is only used in 20b mode (for checking corr on bits 


corr_mode_en 
Enable correlation mode 


corr_src_sel 
Select correlation input source 
2'b00: Rx_error[39:0] 

4:3. |RW {0x0 2'b01: Rx_phase[39:0] 
2'b10: {{20{scope_data_rxclk_dly_sO1}}, 
{20{scope_data_rxclk_dly}}} 
2'b11: No correlation 
corr_shft_sel 
Select shift for phase. 

a ee 1'bO: None, 
1'b1: >>1 
corr_shft_sel_vga 

1 rw loxo select shift for error going to VGA. 
1'bO: None 
1'b1: >>1 


reserved_0O 
jo frw joo iecomede 
LANEO DIG RX STAT STAT CTL1 
Address: Operational Base + offset (0x1085 


| Bit |Attr|ResetValue| s/s ——C—C‘iecription = 
31:16|RO_[0x0000 


vid_ctl 
Gating configuration of stats collection 
: 2'bO0: Ignore both cdr_valid and rx_valid 
Poa we Ox 2'b01: Gate stats collection with cdr_valid 
2'b10: Gate stats collection with rx_valid 
2'b11: Ignore both cdr_valid and rx_valid 
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| Bit |Attr|ResetValue| Ci escription 


vid_loss_clr 
Clearing of stats collection upon loss of valid 
+ Rone 1'bO: Hold sample and stat counters 
1'b1: Clear sample and stat counters 
data_dly_sel 
12:11;/RW |Ox0 For clock cycle delays on rx_data[19:0], an additional MSB is 
added in data_dly_sel_2 
stat_clk_en 
Clock gate enable for stat clock 
Sc_pause 
9 frw joxo Pause the sample counter and stat counters 
. reserved_8_7 


stat_cnt_6_en 
6 rw foxo Enable for stat counter 6 
stat_cnt_5_en 
Enable for stat counter 5 
stat_cnt_4_en 
Enable for stat counter 4 
stat_cnt_3_en 
3 RW |0x1 Enable for stat counter 3 only counter to be enabled by default, 
since used for offset calibration 
stat_cnt_2 en 
Enable for stat counter 2 
stat_cnt_1i_en 
Enable for stat counter 1 
stat_cnt_O_en 
lo rw foxo Enable for stat counter 0 
LANEO DIG RX STAT SMPL CNTi 
Address: Operational Base + offset (0x1086 
 Bit_{Attr| Reset Value 
ae a 0x0000 


smpl_cnti_done 
Status of sample counter 
smpl_cnt1 

aie ae D008 Current value of sample counter 


LANEO DIG RX STAT STAT CNT O 

Address: Operational Base + offset (0x1087) 

| Bit |Attr[ResetValue| —C(@eescription = 
a a — 


smpl_cnti_done 
Status of sample counter 
stat_cnt_0O 

ae ad Current value of stat counter 


LANEO DIG RX STAT STAT CNT 1 

Address: Operational Base + offset (0x1088) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:16[RO_|Oxo000_ reserved 


smpl_cnti_done 
as [Ro joxo | Status of sample counter 
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| Bit |Attr|ResetValue| Ci@eescription 


. stat_cnt_1 
14:0 [RO eet Current value of stat counter 


LANEO DIG RX STAT STAT CNT 2 

Address: Operational Base + offset (0x1089) 

| Bit [Attr|ResetValue|  ——————Ci‘CiScriptiom 
oo 


smpl_cnt1_done 
Status of sample counter 
stat_cnt_2 

are ica Current value of stat counter 


LANEO DIG RX STAT STAT CNT 3 

Address: Operational Base + offset (0x108A 

bit {Attr| Reset Value|______Description 
ee 


smpl_cnt1_done 
Status of sample counter 
stat_cnt_3 

foarte 0x8000 Current value of stat counter 


LANEO DIG RX STAT STAT CNT 4 

Address: Operational Base + offset (0x108B) 

| Bit |Attr[ResetValue| ——C(@eescription 
ie 


smpl_cnti_done 
Status of sample counter 
stat_cnt_4 

an ie Onn008 Current value of stat counter 


LANEO DIG RX STAT STAT CNT 5 

Address: Operational Base + offset (0x108C) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
oe 


smpl_cnti_done 
Status of sample counter 
stat_cnt_5 

oe oxomee Current value of stat counter 


LANEO DIG RX STAT STAT CNT 6 

Address: Operational Base + offset (0x108D 

| Bit [Attr|/ResetValue| ss —“i‘“(S#éiS scription — 
A ee 


smpl_cnti_done 
Status of sample counter 
stat_cnt_6 

<= OxG000 Current value of stat counter 


LANEO DIG RX STAT CAL COMP CLK CTL 

Address: Operational Base + offset (0x108E) 

| Bit |Attr[ResetValue| ——Cieescription = 
31:16[RO_|oxoo00 ifreserved 


: reserved_15_6 
15:6 |RO- x00 Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


ref_div_cnt 
Ref range clock count (e.g. 5'd3 = 4 ref_range cycles 


5:3 
2:0 IRw lox1 prechrge_cnt 
: Precharge count (e.g. 5'd1 = 2 ref_range cycles) 


LANEO DIG RX_STAT MATCH CTL2 

Address: Operational Base + offset (0x108F) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
eS 


reserved_15_15 
Reserved for future use 
pttrn_cria_19_5 
Oxonee Value of pattern A for 1st correlator (bits 19:5) 


LANEO DIG RX STAT MATCH CTL3 

Address: Operational Base + offset (0x1090) 

| Bit |Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|Oxo000_ reserved 


reserved_15 15 
22 RO oxo Reserved for future use 

: pttrn_msk_cria_19_5 
ee Value of pattern A mask for 1st correlator (bits 19:5 


LANEO DIG RX STAT MATCH CTL4 

Address: Operational Base + offset (0x1091 

| Bit [Attr|/ResetValue| ss —“‘SW#éiS scription =— 
[31:16[RO |0x0000_——sifreserved — — —“‘“‘(‘“‘(“(“(;S™S*C*C*C*C*C*C*C*™C‘*C 


reserved_15 15 
= RO oxo Reserved for future use 

‘ pttrn_crib_19_5 
eee Value of pattern B for 1st correlator (bits 19:5) 


LANEO DIG RX STAT MATCH CTL5 

Address: Operational Base + offset (0x1092) 

| Bit |Attr|ResetValue| —C(eescription = 
a 


reserved_15_15 
Reserved for future use 
pttrn_msk_crib_19_5 
Bxoe00 Value of pattern B mask for 1st correlator (bits 19:5) 


LANEO DIG RX STAT STAT CTL2 

Address: Operational Base + offset (0x1093) 

Dit |Attr| Reset Value|_________Descelptlon _ 
15:2 fo [owoooo  fesenee 


loxoooo «reserved? 5 2 
15:2 | 2 RO foxoo00 Reserved for future use 


scope_dly_2 

RW |0x0 Additional MSB bit for SCOPE_DLY to extend the delay range to 
O->7 
data_dly_sel_2 

RW /0x0 Additional MSB bit for data_dly_sel to extend the delay range to 
0->7 
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LANEO DIG RX STAT STAT STOP 
Address: Operational Base + offset (0x1094 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_ 1 
0x0000 Reserved for future use 


scl1_stop 
RW {0x0 Stop sample counters #1 and associated stat counters. This is a 
self-clearing bit, and requires re-start of sample counter #1. 


LANEO DIG ANA TX OVRD OUT 
Address: Operational Base + offset (0x10A0) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15_2 
ie RO |oxo000 Reserved for future use 
tx_ovrd_en 
: Enable override values for all outputs controlled by this register 
tx_ana_reset 
jo faw joo Override value for tx_ana_reset 


LANEO DIG ANA TX ANA LPBK DFE MODE OUT 
Address: Operational Base + offset (0x10A1) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


: reserved_15_1 
15:1 ]RO- isles Reserved for future use 
tx_ana_Ipbk_dfe_mode 
jo rw oxo fan for tx_ana_lIpbk_dfe_mode 
LANEO DIG ANA RX DIV OVRD OUT 
Address: Operational Base + offset (0x10A6) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. reserved_15_ 2 
15:2 |ro | pinion Reserved for future use 
rx_ana_div5_en 
Override value for rx_ana_div5_en 
rx_ana_divi3p5_en 
jo |rw oxo Override value for rx_ana_div13p5_en 


LANEO DIG ANA RX CTL OVRD OUT 
Address: Operational Base + offset (0x10A7) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


rx_lbk_clk_en_ovrd 
+ Enable override value for rx_ana_loopback_clk_en 
14 rx_ana_adaptation_en_ovrd 

Enable override value for rx_ana_adaptation_en 


rx_ana_div4_en_ovrd 
Enable override value for rx_ana_div4_en 


12 


rx_ana_word_clk_en_ovrd 
Enable override value for rx_ana_word_clk_en 


11 


13 rx_ana_dfe_taps_en_ovrd 
Enable override value for rx_ana_dfe_taps_en 
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| Bit |Attr|ResetValue| Ci@eescription 
: 
p_|aw foo [Grerde valve forrx ana loopback cle en 
ew foo [ecerndevaluefor x ana adaptation en 


rx_ana_div4_en 
6 rw oxo Override value for rx_ana_div4_en 
rx_ana_word_clk_en 
Override value for rx_ana_word_clk_en 
: rx_ana_data_rate 
Override value for rx_ana_data_rate 


reserved 
Reserved 


LANEO DIG ANA RX PWR OVRD OUT 
Address: Operational Base + offset (0x10A8) 


po fo esas 
Reserved for future use 
ie 
Enable override value for rx_ana_deserial_en 
Enable override value for rx_ana_cdr_en 
Enable override value for rx_ana_clk_en 
rx_ana_clk_dcc_en_ovrd 
Enable override value for rx_ana_clk_dcc_en 


rx_ana_clk_vreg_en_ovrd 
Enable override value for rx_ana_clk_vreg_en 


Enable override value for rx_ana_afe_en 
Reserve_0O 
Override value for rx_ana_deserial_en 


rx_ana_cdr_en 
Override value for rx_ana_cdr_en 


Override value for rx_ana_clk_en 
Override value for rx_ana_clk_dcc_en 


rx_ana_clk_vreg_en 

Override value for rx_ana_clk_vreg_en 
rx_ana_afe_en 

Override value for rx_ana_afe_en 
Reserve_1 


Reserve_1 


LANEO DIG ANA RX VCO OVRD OUT 0 
Address: Operational Base + offset (0x10A9) 
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| Bit |Attr|ResetValue| Ci@eescription 
an a 0x0000 


Rw lox0 rx_cdr_freq_tune_ovrd_en 
Enable override value for rx_ana_cdr_freq_tune 
rx_ana_vco_cntr_clk 
RW /|0x0 
Override value for rx_ana_vco_cntr_clk 
rx_ana_vco_cntr_en 
13 RW {0x0 ; 
hw bo es value for rx_ana_vco_cntr_en 


o_ Jew foo [Bverieveide for ane cde wen en 


LANEO DIG ANA RX VCO OVRD OUT 1 
Address: Operational Base + offset (0x10AA) 


| Bit |Attr/ResetValue| Ci eescription 
eS ae 


3 ro foxoo0a |Rctervedforftureuse 
| a cE i ee 
ESE ca reece ue em 


LANEO DIG ANA RX VCO OVRD OUT 2 
Address: Operational Base + offset (Ox10AB 


| Bit |Attr|ResetValue| ss s/s —C—C‘iescription 
31:16|RO_[0x0000 


reserved_15_2 
15:2 |ro Joxoo0o |pcscrvedforfutureuse 
1 rw joxo |e freq_tune_clk_self_clear_disable . 
Disable self-clearing for the rx_ana_cdr_freq_tune_clk register 
rx_ana_cdr_freq_tune_clk 
RW /0x0 Override value for rx_ana_cdr_freq_tune_clk - self-clearing to 
generate a pulse 1 cr_clk wide 


LANEO DIG ANA RX CAL 
Address: Operational Base + offset (0x10AC) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


rx_ana_cal_comp_en 
15 |Rw |oxo P 
Value for rx_ana_cal_comp_en 
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| Bit |Attr|ResetValue| SC Ci@eescription 


rx_ana_cal_mode 
Value for rx_ana_cal_mode[1:0] 
2'b00: Dual differential comparison ( [vip2 - vim2] greater than 
. [vip1 - vim1] ) 

Pee RW Cx 2'b01: Differential comparison on input2 (vip2 greater than vim2) 
2'b10: Single-ended comparison, negative node to negative node 
(vim1 greater than vim2) 
2'bi1: Common mode comparison (vcm2 greater than vcm1 


rx_ana_slicer_cal_en 
2 frw joo Ce for rx_ana_slicer_cal_en 
Reserved 
rx_ana_cal_Ipfbyp_en 
no jaw joo CE for rx_ana_cal_Ipfbyp_en 
; rx_ana_cal_muxb_sel 
9:5 [rw joxoo (CE for rx_ana_cal_muxb_sel[4:0] 
: rx_ana_cal_muxa_sel 
4:0 [Rw foxoo |e for rx_ana_cal_muxa_sel[4:0] 


LANEO DIG ANA RX DAC CTRL 

Address: Operational Base + offset (Ox10AD) 

| Bit |Attr[ResetValue| —C(@eescription = 
a 


0x00 reserved_15 8 
Reserved for future use 
rx_ana_cal_dac_ctrl 
7-0 [aw foo for rx_ana_cal_dac_ctrl[7:0] 


LANEO DIG ANA RX DAC CTRL OVRD 
Address: Operational Base + offset (0x10AE) 
| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|0xo000_ reserved 


reserved_15_ 1 
RO |oxo000 Reserved for future use 
rx_cal_dac_ctrl_ovrd 
a Override enable for cal DAC control 
LANEO DIG ANA RX DAC CTRL SEL 
Address: Operational Base + offset (Ox10AF 
| Bit |Attr| Reset Value 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_5 
15:5 |Ro | oye Reserved for future use 
: rx_ana_cal_dac_ctrl_sel 
4:0 [Rw joxoo (Cr for rx_ana_cal_dac_ctrl_sel[4:0] 


LANEO DIG ANA RX_AFE ATT VGA 
Address: Operational Base + offset (0x10B0) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


rx_ana_afe_rate 
a sade foe at for rx_ana_afe_rate[1:0] 
rx_ana_afe_ctle_pole 
zia2irw jos CE for rx_ana_afe_ctle_pole[1:0] 
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| Bit |Attr|ResetValue| CS Ci@eescription 


rx_afe_rate_ovrd_en 

Ae Override enable for rx_ana_afe_rate 
rx_ctle_pole_ovrd_en 

Override enable for rx_ana_ctle_pole 
rx_afe_gain_ovrd_en 

9 rw foxo Override enable for rx_ana_afe_gain 


verde enable for ana afe gain 
fe |pw [ow [Gvernde enabi force ana afe att wi 


LANEO DIG ANA RX AFE CTLE 
Address: Operational Base + offset (0x10B1 


| Bit_|Attr| Reset Value 
0x0000 


[31:16/RO_| 

15:6 |RO oxooo |e ewe sid 
i eee 

lene aa ae boost[4:0] 


LANEO DIG ANA RX SCOPE 
Address: Operational Base + offset (0x10B2) 


| Bit | Reset Value 
31:16 

15:14|RO | 

13 

12 

11:4 

3 

2:1 


reserved 
reserved_15_14 

Reserved for future use 
rx_scope_self_clear_disable 


Disable the self-clearing for rx_ana_scope_ph_clk register 


rx_ana_scope_clk_en 
Enable the scope clocks going to the scope slicer and the lane 


digital part 


x0 
x0 
x00 rx_ana_scope_phase 
Sets value for rx_ana_scope_phase[7:0] 
x0 
x0 


0 
0 
0 
0 


rx_ana_scope_ph_clk 


Sets value for rx_ana_scope_ph_clk, this bit is self-clearing (i.e. 


only asserts for one cr_clk cycle) 


rx_ana_scope_sel 
Sets value for rx_ana_scope_sel 
w lox 2'b00: AFE scope selected 
2'b01: DFE even scope selected 
2'b10: DFE odd scope selected 
2'b11: DFE bypass/AFE buffer scope selected 
rx_ana_scope_en 
Sets value for rx_ana_scope_en 
LANEO DIG ANA RX SLICER CTRL 
Address: Operational Base + offset (0x10B3) 


[Attr| 
[RO_| 
aw f 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


9 [Ro |ovoo Reservedforhture use 
ew foro [Ovemde enable for ANA sicerctt 


LANEO DIG ANA RX ANA I PHASE ADJUST 
Address: Operational Base + offset (0x10B4 


| Bit |Attr|ResetValue|  —s—s/s——C—C‘iescription = 
31:16|RO_[0x0000 


: reserved_15_7 
? RO |ox000 Reserved for future use 

rx_ana_igq_phase_adjust 

6:0 rw joxor [ae for rx_ana_iq_phase_adjust[6:0] 


LANEO DIG ANA RX_ANA IQ SENSE EN 
Address: Operational Base + offset (0x10B5) 


| Bit |Attr|/ResetValue| Ci eescription = 
ea 0x0000 


reserved_15_1 
1 ro oxo000 Reserved for future use 
rx_ana_iq_sense en 


LANEO DIG ANA RX ANA CAL DAC CTRL EN 
Address: Operational Base + offset (0x10B6) 


| Bit |Attr/ResetValue| Ci eescription 
eee ee 


reserved_15_2 
2 RO |oxoo00 Reserved for future use 
Rw loxo dac_ctrl_self_clear_disable 
Disable self-clearing for the rx_ana_cal_dac_ctrl_en register 


rx_ana_cal_dac_ctrl_en 

Rw loxo Value for rx_ana_cal_dac_ctrl_en, if 
DAC_CTRL_SELF_CLEAR_DISABLE=0, then this bit is self-clearing 
(i.e. only asserts for one cr_clk cycle) 


LANEO DIG ANA RX ANA SIGNALS CHANGES ENABLE 

Address: Operational Base + offset (0x10B7) 

| Bit |Attr[ResetValue| —C(Deescription = 
31:16[RO_|oxoo00_ reserved 


reserved_15_2 
5:2 |Ro | xeon Reserved for future use 


a ox0 oxo EH pdate_self_clear_disable 
Disable self-clearing for the rx_ana_afe_update_en register 
rx_ana_afe_update_en 
Rw loxo Value for rx_ana_afe_update_en, if 
AFE_UPDATE_SELF_CLEAR_DISABLE=0, then this bit is self- 
clearing (i.e. only asserts for one cr_clk cycle) 
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LANEO DIG ANA RX ANA PHASE ADJUST CLK 

Address: Operational Base + offset (0x10B8 

| Bit |Attr|ResetValue|  ——— “s——“‘“‘SW:éCéi scription =— (sd 
[31:16[RO_|0x0000_——sireserved — —“‘“‘“(CS;*C*O*™COOCOCOCOCOC‘i*sC 


; reserved_15_ 2 
15:2 |RO- Oxdone Reserved for future use 


1 RW {0x0 phase_adjust_self_clear_disable 
Disable self-clearing for the rx_ana_iq_phase_adjust_clk register 


rx_ana_igq_phase_adjust_clk 
rw loxo Value for rx_ana_iq_phase_adjust_clk, if 


LANEO DIG ANA STATUS O 
Address: Operational Base + offset (Ox10B9 


| Bit |Attr|ResetValue| —*é‘C@Scriptiom 
31:16/RO |0x0000 reserved 


reserved 
reserved_15_4 
15:4 |ro joxooo |pcservedforfutureuse 
CC ce 
Value from ANA for rx_ana_scope_data 
fo foo abe amaleit 
Value from ANA for rx_ana_cal_result 
rsv_0O 
fro foo pce 
p hope Ae 
Value of tx_ana_loopback_en 


LANEO DIG ANA STATUS 1 
Address: Operational Base + offset (0x10BA) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


F reserved_15_ 13 
pote RO oxo Reserved for future use 
. rx_ana_vco_cntr 
12:0 fro | Ox0000 Value from ANA for rx_ana_vco_cntr 


LANEO DIG ANA STATUS LOS 
Address: Operational Base + offset (Ox10BB 


| Bit _|Attr| Reset Value 
0x0000 


po foo amide 
Reserved for future use 
Value to ANA for rx_ana_los_ threshold 


rx_ana_los_en 
Value to ANA for rx_ana_los_en 


LANEO DIG ANA CREGS TX ANA ATB REG 
Address: Operational Base + offset (0x10CO) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: reserved_15_7 
re RO |ox000 Reserved for future use 


o_frw foxo Sig Teate ieasurement enable 
LANEO DIG ANA CREGS RX ANA EQ CTRL 
Address: Operational Base + offset (0x10C4 


| Bit |Attr|ResetValue| ss ————C‘iecription = 
31:16|RO_[0x0000 


rx_ana_phdet_odd 
a 
DFE sample control 
rx_ana_ctle_offset_cal_enb 
EQ offset calibration enable 


rx_ana_afe_bias_ mt 
EQ bias control 


LANEO DIG ANA CREGS RX ANA VCO CTRL 
Address: Operational Base + offset (0x10C5 


Reset Value 
0x0000 


31:16 attr 

fees) RO” |exo00» ies 
2 ee oe 

iO IAW |OxG =| GeReaect Nc tareunuoee 


LANEO DIG ANA CREGS RX ANA VREG CTRL 
Address: Operational Base + offset (0x10C6) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15_6 
15:6 [Ro | PxO00 Reserved for future use 
rx_ana_vreg_ovrd_clk_vref 
VREG clk override reference voltage 


rx_ana_vreg_ovrd_vco_vref 

VREG VCO override reference voltage 
rx_ana_vreg_ovrd_vro_vref 

VREG VRO override reference voltage 


5 Rw |ox0 rx_ana_vreg_ovrd_cp_vref 
RW 


VREG charge-pump override reference voltage 


Ox4 rx_ana_vreg_ring_ctrl 
VREG ring oscillator control 


1:0 


LANEO DIG ANA CREGS RX ANA DISCONNECT 
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Address: Operational Base + offset (0Ox10C7 


| Bit |Attr|ResetValue| ss) s/s ——C—C—C‘iescription = 
a ee ee 


2 fro foxooo _[Reservedforfuture vse 
fw fpr oeomedtcse 
ee ee 


LANEO DIG ANA CREGS RX ANA RSRVD CTRL 

Address: Operational Base + offset (0x10C8 

| Bit [Attr|/ResetValue| ss ——“i‘“W:CéS scription — 
[31:16[RO |0x0000_—sireserved eC —“‘“(‘(‘“‘“(“(“(;S*S*S*S*C*C*C*C*C*C*™*™*™*™*™*C™C™C™C~C*dCYS 


0x00 reserved_15 8 
Reserved for future use 
rx_ana_nc 
"ae Reserved bits for future use 


LANEO DIG ANA CREGS RX ANA ATB CTRLi 

Address: Operational Base + offset (0x10C9) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
[31:16|RO [0x0000_ reserved 


Reserved 
I 
rx_meas_atb_en 
LANEO DIG ANA CREGS RX ANA ATB CTRL2 
Address: Operational Base + offset (0x10CA) 


| Bit |Attr/ResetValue| Ci eescription 
as ee ra 


reserved_15 15 
Reserved for future use 

ceil rx meas atb 29 15 
Reserved 


LANEi DIG ASIC LANE OVRD IN 

Address: Operational Base + offset (0x1100) 

Bit _|Attr| Reset Value| ____________Deseription _ 
15.3 fo [owooo  feseneeBS 


x00 es 5 3 
15: 15:3 | RO foxoo00 Reserved ie future use 


rx_loopback_clk_en 
RW {0x0 Loopback clock enable. When enabled the VCO clock of current 
lane is sent to the adjacent lane for TX BIST operation 
RW oxo CO. ae 
i ae 
Reserve_O 
ppv po fees 


LANE1 DIG ASIC RX_ASIC LOS 
Address: Operational Base + offset (0x1101) 
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| Bit |Attr|Reset Value| Ci@eescription 
[31:16]RO_|0x0000 


los_en 

a Ro foo | Value from asic for rx_los_en 
los_clk_en 

14 fro foxo Value from asic for rx_los_clk_en 


. los_timer_thresh 
13:4 RO awe Value from asic for rx_los_timer_threshi 
. los_threshold 
3:1 fro foxo Value from asic for rx_los_threshold 
Ox0 los 
Value of rx_los towards asic 


LANE1 DIG ASIC LOS OVRD IN 

Address: Operational Base + offset (0x1102) 

| Bit [Attr/ResetValue| ——Céiecription 
[31:16/RO_|0x0000__—[reserved 


reserved_15_10 

fot? RO foxoo Reserved for future use 
rx_los_ovrd 
Override enable for rx_los 
rx_los_r 
Override value for rx_los 


Override enable for rx_los_threshold 
pee neni 
Override value for rx_los_threshold 
Override enable for rx_los_clk_en 
Override value for rx_los_clk_en 


Override enable for rx_los_en 
Override value for rx_los_en 


LANEi DIG ASIC LOS OVRD IN 1 
Address: Operational Base + offset (0x1103) 


0x00 reserved_15 11 
Reserved for future use 
rx_los_timer_thresh_ovrd 
us ec ee enable for rx_los_timer_thresh1 
rx_los_timer_thresh_r 
Override value for rx_los_timer_thresh1 


LANEi1 DIG ASIC CDR CONTROL OVRD IN 
Address: Operational Base + offset (0x1106) 

[Attr|ResetValue| ———C‘i@eescription = 
31:16[RO_|0x0000_ [reserved Cd 


reserved_15_ 4 
Ro | Onno Reserved for future use 
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| Bit |Attr| Reset Value, 


Po escription 
cdr_setting_sel 

3:1 |RW |0x0 Override values for CDR setting bits which select the CDR gain 
values 


cdr_setting_sel_ovrd_en 
lo rw joxo Override enable for cdr_setting_sel signal 


LANE1 DIG ASIC RX OVRD IN O 
Address: Operational Base + offset (0x1107 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


1 reserved_15_ 15 
Reserved for future use 


5 0x0 


Override value for rx_rate[3:2] 


verde value forre rtefaszy) 
Jaw Joo [Enabe vere value form rateltso] 
6 Jaw Joo Probe veri value forex pstate 
Jew foo Sterne vate torr reg 


LANE1 DIG ASIC RX OVRD IN 1 
Address: Operational Base + offset (0x1108) 


[Attr| Reset Value 
x0000 


0 
po oo eae 
Reserved for future use 
Override value for rx_clk_x2_en[2:0] 
Override value for rx_cdr_vco_highfreq 
Override value for rx_ref_Id_val[6] 


en 
0x0 Enable override values for all inputs controlled by this register 


Override value for rx_cdr_vco_lowfreq 
Override value for rx_ref_Id_val[5:0] 
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LANE1 DIG ASIC RX OVRD IN 2 
Address: Operational Base + offset (0x1109 


reserved 


reserved_15 14 


Reserved for future use 


en 
Enable override values for all inputs controlled by this register 
rx_vco_Id_val 


Override value for rx_vco_lId_val 


LANE1 DIG ASIC RX _ OVRD_ IN 3 
Address: Operational Base + offset (0x110A) 


po foo emt ieae 
Reserved for future use 

Reserved_14 to_10 

Enable override for rx_disable 

disable 

Override value for rx_disable 


clk_shift_ovrd_en 

Enable override for rx_clk_shift 
clk_shift 
Override value for rx_clk_shift 

5 Rw loxo align_en_ovrd_en 
Enable override for rx_align_en 

4 Rw |0x0 alignsen 
Override value for rx_align_en 

3 Rw lox0 cdr_ssc_en ovrd en 
Enable override value for rx_cdr_ssc_en 
cdr_ssc_en 

Override value for rx_cdr_ssc_en 
cdr_track_en_ovrd_en 

Enable override value for rx_cdr_track_en 
cdr_track_en 

jo rw foxo Override value for rx_cdr_track_en 


LANE1 DIG ASIC RX OVRD IN 4 
Address: Operational Base + offset (0x110B 


| Bit_|Attr| Reset Value 


7 |po | 
: Reserved for future use 
Enable override for rx_adpt_dfe_en and rx_adpt_afe_en 


adapt_afe_en 
Override value for rx_adapt_afe_en 


invert_ovrd_en 


Enable override for rx_invert 


31:16/RO | 
6 lew 
adapt_dfe_en 
Override value for rx_adapt_dfe_en 
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| Bit |Attr|ResetValue| Ci@eescription 


invert 
- Override value for rx_invert 


Ipd_ovrd_en 

Enable override for rx_lIpd 
Ipd 

jo Rw foro Override value for rx_lpd 


LANE1 DIG ASIC RX OVRD IN 5 

Address: Operational Base + offset (0x110C 

| Bit [Attr|ResetValue| ss —“‘W#CéS ecription =— 
[31:16[RO |0x0000_—ifreserved — — —“‘“(‘“(“(“(S#:*S*C*C*C*C*C*C*C“(“C(C*S*Cs—isdCY 


reserved_15_ 2 
ro |ox0000  |reseredforfutureuse 
Enable override for rx_reset 
reset 
Override value for rx_reset 


LANE1 DIG ASIC RX OVRD EQ IN O 
Address: Operational Base + offset (0x110D) 


, eq_ctle_boost 
as Ox06 Override value for rx_eq_ctle_boost 


Reserved 
RW eq_afe_gain 
Override value for rx_eq_afe_gain 


eg_att_lvl 
Override value for rx_eq_att_lvl 


LANE1 DIG ASIC RX OVRD E IN 1 
Address: Operational Base + offset (0x110E 


reserved 


eq_ovrd_en 
Enable override value for rx_eq_* inputs 


eq_dfe_tap1i 
Override value for rx_eq_dfe_tap1i 
eq_dfe_tap2 
Override value for rx_eq_dfe_tap2 


LANE1 DIG ASIC RX OVRD OUT O 
Address: Operational Base + offset (0Ox110F 

[Attr/Reset Value| ——“‘S™C#éD @Scription — 
31:16[RO |0x0000_——sifreserved ———“‘“(“(C‘“(‘“:‘“‘“‘“S*S*SCSC~*S 


ro ooo faeries 
Reserved for future use 


po aetna odo 
Enable override for rx_ana_ovl_det_Ov_i 

Override value for rx_ana_ovl_det_Ov_i 

Enable override for rx_adapt_sts 
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| Bit |Attr|ResetValue| Ci escription 


P adapt_sts 
a Override value for rx_adapt_sts 
rsv_0O 


rsv_1 
ack_ovrd_en 

Enable override for rx_ack 
ack 

jo [rw foxo Override value for rx_ack 


LANE1 DIG ASIC RX ASIC IN O 
Address: Operational Base + offset (0x1115 


po foo tthe 
Reserved for future use 

Value from ASIC for rx_cdr_track_en 

Value from ASIC for rx_adapt_dfe_en 
Value from ASIC for rx_adapt_afe_en 


reserved 
Reserved 


. width 
10:9 |ro Joxo Value from ASIC for rx_width 
; rate_1_0 
8:7 [RO joxo | Value from ASIC for rx_rate[1:0] 
‘ pstate 
6:5 ro oxo Value from ASIC for rx_pstate 
Ipd 
4 [Ro foo Value from ASIC for rx_lIpd 
req 
3 |ro foxo Value from ASIC for rx_req 
2 0x0 data_en 
Value from ASIC for rx_data_en 
1 Ox0 invert 
Value from ASIC for rx_invert 
0x0 reset 
Value from ASIC for rx_reset 


LANE1 DIG ASIC RX ASIC IN 1 
Address: Operational Base + offset (0x1116 


| Bit |Attr|ResetValue|  —s—s/s/———CC—C‘iecription = 
31:16|RO_[0x0000 


. reserved_15_ 10 
pao Ro Joxoo | Reserved for future use 


Ox0 rate_3_2 
Value from ASIC for rx_rate[3:2] 
reserved_7 
7 Ro foo reed 
: reserved_6 to 4 
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| Bit |Attr|ResetValue| —Ci@eescription 


2 fe po onside 
Value from ASIC for rx_disable 

po foo Aacinaicrneceme 
Value from ASIC for rx_clk_shift 


align_en 
[Ro joxo | Value from ASIC for rx_align_en 
Ox0 cdr_ssc_en 
Value from ASIC for rx_cdr_ssc_en 


LANE1 DIG ASIC RX EQ ASIC IN 0 
Address: Operational Base + offset (0x1117) 


| Bit |Attr|/ResetValue| Ci eescription 
6 


[RO_| 

: 
Value from ASIC for rx_eq_ctle_boost 

ro 
Value from ASIC for rx_ana_afe_rate 

ro 

Value from ASIC for rx_ana_afe_ctle_pole 


eq_afe_gain 
Value from ASIC for rx_eq_afe_gain 
eq_att_lvl 


0 Value from ASIC for rx_eq_att_lvl 


LANE1 DIG ASIC RX EQ ASIC IN 1 
Address: Operational Base + offset (0x1118) 


[ResetValue| Ci ecription 
0x0000 


po oo teste 
Reserved for future use 
Value from ASIC for rx_eq_dfe_tap1 
fo fo owe faeeihactmea deme 
Value from ASIC for rx_eq_dfe_tap2 


LANE1 DIG ASIC RX CDR VCO ASIC IN 0O 
Address: Operational Base + offset (0x1119 


| Bit |Attr|ResetValue| ——é‘Ce@Scritiom 
31:16/RO |0x0000 reserved 


reserved 
reserved_15_12 
15:12 Ro joxo Reserved for future use 
rx_clk_x2_en 
11:9 fro foo Value from ASIC for rx_clk_x2_en[2:0] 


rx_cdr_vco_highfreq 
Value from ASIC for rx_cdr_vco_highfreq 


Value from ASIC for rx_ref_ld_val 
Value from ASIC for rx_cdr_vco_lowfreq 


LANE1 DIG ASIC RX _ CDR _ VCO ASIC_IN_ 1 


Address: Operational Base + offset (0x111A 
| Bit |Attr| Reset Value 
31:16]/RO_[0x0000 
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ae oa aca 


fo po SE 
Reserved for future use 


rx_vco_Id_val 
12:0 fro | x00 Value from ASIC for rx_vco_lId_val 


LANE1i DIG ASIC RX _ ASIC OUT O 
Address: Operational Base + offset (0x111B) 


| Bit |Attr|/ResetValue| Ci eescription = 
ae 0x0000 


reserved_15 5 
5:5 |Ro | on Reserved for future use 
adapt_sts 
= fe pe Value from PHY for rx_adapt_sts 
0x0 valid 
Value from PHY for rx_valid 
rsv_O 
rhe bese 
0x0 ack 
Value from PHY for rx_ack 


LANE1 DIG LBERT CTL 
Address: Operational Base + offset (0x1120) 
t_Altr! Reset Value|_____Daseription ______ 


s fo po fe 
Reserved for future use 


patO 
0x000 Pattern for modes 3-5 


trigger_err 

Insert a single error into a LSB any write of a 1 to this bit will 
insert an error 

mode 

Pattern to generate when changing modes, you must change to 
disabled first 

4'b0000: Disabled 

4'b0001: LFSR31: X*%31 + X*28 4+ 1 

4'b0010: LFSR23: X*23 + X%18 + 1 

4'b0011: LFSR23: X*23 + x421 + x16 + x*8 + x*5 4+ x42 4+ 
1 

4'b0100: LFSR16: X16 + x*5 + x%44+ x43 41 

4'b0101: LFSR15: X%.15 + X%14 4+ 1 

4'b0110: LFSR11: X411 + X%941 

4'b0111: LFSR9: X%9 + X%5+4+1 

4'b1000: LFSR7: X“%7 + X%6 + 1 

4'b1001: Fixed word (PATO) 

4'b1010: DC balanced word (PATO, ~PATO) 

4'b1011: Fixed pattern: (000, PATO, 3ff, ~PATO) 

others: Reserved 


LANE1 DIG RX CDR CDR CTL O 
Address: Operational Base + offset (0x1124 


0x00 reserved_15_ 11 
Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


dtb_sel 
Select to drive various signals onto the dtb 
4'b0000: Disabled 
4'b0001: Rx_pr_stable, rx_afe_stable from rx_ana_ctl 
4'b0010: Com_good, com_bad from rx_align 
4'b0011: Shift_in_prog, ana_odd_data from rx_align 
4'b0100: 2 MSB's of XAUI align FSM state 
4'b0101: 2 LSB's of XAUI align FSM state 

10:7 |RW |0x0 4'b0110: Error_high, low from Ibert_pm 
4'b0111: Ana_los, los_filter from los block 
4'b1000: Eios_state[0], eios_det from los block 
4'b1001: Cdr_valid, MSB of FSM state from cdr_ctl 
4'b1010: 2 LSB's of FSM state from cdr_ctl 
4'b1011: Rx_dig_rst, rx_dig_en 
4'b1100: Rx_ana_word_clk_i, rx_ana_dword_clk_i 
4'b1101: Lbert_pg strobe 
others: Reserved 


Rw lox0 always_realign 
Realign on any misaligned comma 
phdet_en_pr_mode 
srw foxo Enable partial response phase detector mode 
4 |rw |oxo phdet_pol 
Reverse polarity of phase error 


phdet_edge 
Edges to use for phase detection. 
: 2'bO0: Ignore all edges 
Bae. “RW ORE 2'b01: Use rising edges only 
2'b10: Use both edges 
2'bi1: Use falling edges onl 


: phdet_en 
Enable phase detector. Top bit is odd slicers, bottom is even 


LANE1 DIG RX _CDR_ CDR CTL 1 

Address: Operational Base + offset (0x1125) 

| Bit [Attr|ResetValue| CSC‘ ecritiom 
[31:16{RO [0x0000_— reserved 


ssc_off_cnti 

When SSC mode is disabled, the 12-bit word count in gain stage 
15:10|}RW /Oxic 1 is: 

(SSC_OFF_CNT1 * 4) in 20b mode 

(SSC_OFF_CNT1 * 5) in 16b mode 


ssc_off_cnt0 

When SSC mode is disabled, the 12-bit word count in gain stage 
RW |0x039 O is: 

(SSC_OFF_CNTO * 4) in 20b mode 

(SSC_OFF_CNTO * 5) in 16b mode 


LANE1 DIG RX _CDR_CDR CTL 2 

Address: Operational Base + offset (0x1126) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:16/RO [0x0000_ reserved Cd 
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| Bit |Attr|ResetValue| Ci@eescription 


ssc_on_cntl 

When SSC mode is enabled, the 12-bit word count in gain stage 1 
15:9 |RW /Ox25 is: 

(SSC_ON_CNT1 * 8) in 20b mode 

(SSC_ON_CNT1 * 10) in 16b mode 


ssc_on_cnt0O 

When SSC mode is enabled, the 12-bit word count in gain stage 0 
RW |0xObb is: 

(SSC_ON_CNTO * 8) in 20b mode 

(SSC_ON_CNTO * 10) in 16b mode 


LANE1i1 DIG RX CDR CDR CTL 3 
Address: Operational Base + offset (0x1127) 
Reset Value 


| Bit |Attr| Po eseription 

31:16[RO |0x0000_ reserved 

ise po Eerie 
Reserved for future use 

ssc_on_phug1 

When SSC mode is enabled, the phug value in gain stage 1 is 

SSC_ON_PHUG1 


ssc_on_phugO 
When SSC mode is enabled, the phug value in gain stage 0 is 
SSC_ON_PHUGO 


ssc_on_frug1l 

RW |0x3 When SSC mode is enabled, the frug value in gain stage 1 is 
SSC_ON_FRUG1 
ssc_on_frugO 

RW |0x3 When SSC mode is enabled, the frug value in gain stage 0 is 
SSC_ON_FRUGO 


LANE1 DIG RX CDR CDR CTL 4 
Address: Operational Base + offset (0x1128) 
. Dit_|Attr| Reset Value|____________Descelptlon _| 
tsR0 fowo fesevee@ 
ee bees, for future use 
frug_ovrd_value 


Override value for frug (frequency update gain) 
3'b000: O 


3'b001: 1/16 LSB/update 
3'b010: 1/8 LSB/update 
3'b011: 1/4 LSB/update 
3'b100: 1/2 LSB/update 
3'b101: 1 LSB/update 
3'b110: 2 LSB/update 
3'b111: 4 LSB/update 


10:8 |RW {0x0 
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| Bit |Attr|ResetValue| Ci@eescription 


phug_ovrd_value 
Override value for phug (phase update gain) : 
16'b0000: O 
16'b0001: 1000 ppm 
16'b0010: 2000 ppm 
16'b0011: 3000 ppm 
16'b0100: 4000 ppm 
16'b0101: 5000 ppm 
: 16'b0110: 6000 ppm 
Tek “1B ORO 16'b0111: 7000 ppm 
16'b1000: 8000 ppm 
16'b1001: 9000 ppm 
16'b1010: 10000 ppm 
16'b1011: 11000 ppm 
16'b1100: 12000 ppm 
16'b1101: 13000 ppm 
16'b1110: 14000 ppm 
16'b1111: 15000 ppm 


ovrd_dpll_gain 
ssc_off_frugO 

2:0 |RW {0x3 When SSC mode is disabled, the frug value in gain stage 0 is 
SSC_OFF_FRUGO 


LANE1 DIG RX CDR CDR CTL 5 
Address: Operational Base + offset (0x1129 


| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
31:16/RO |0x0000 reserved 


. reserved_15_12 
vias Ro joxo Reserved for future use 


ssc_off_lbrs3_frug1 
11:9 |RW |0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS3_FRUG1 
ssc_off_lbrs2_frug1 
When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS2_FRUG1 
ssc_off_lbrs1_frug1 
When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS1_FRUG1 
ssc_off_lbrsO_frug1 
When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRSO_FRUG1 


LANE1 DIG RX CDR CDR CTL 6 
Address: Operational Base + offset (0x112A) 


reserved_15 12 


Reserved for future use 
ssc_off_lbrs7_frug1 


When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS7_FRUG1 

ssc_off_lbrs6_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS6_FRUG1 
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| Bit |Attr| Reset Value, 


ssc_off_lbrs5_frug1 
5:3. |RW |0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS5_FRUG1 


ssc_off_lbrs4_frug1 
2:0 |RW |0Ox3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS4_FRUG1 


LANE1 DIG RX CDR CDR CTL 7 

Address: Operational Base + offset (0x112B 

| Bit |Attr[ResetValue|  ——s<s ——“(;i‘“C;C™SCC*éi scription 
[31:16[RO |Ox0000_—sireserved — — —“‘“(‘“‘“(‘(‘“(“(CS;S*C*C*C*C*C*™*™*™*™C™C™C™C™C~C~C*dCYS 


ssc_off_lbrs3_phugO 
15:12;/RW |0x8 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS3_PHUGO 


ssc_off_lbrs2_phugO 

11:8 |RW |0x7 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS2_PHUGO 
ssc_off_lbrsi_phug0O 

7:4 |RW {0x6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS1_PHUGO 
ssc_off_lbrsO_phugO 

3:0 |RW |0Ox6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRSO_PHUGO 


LANE1 DIG RX CDR CDR CTL 8 

Address: Operational Base + offset (0x112C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|0xo000_ reserved 


ssc_off_lbrs7_phugO 
15:12}/RW |Oxe When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS7_PHUGO 


ssc_off_lbrs6_phugO 

11:8 |RW /Oxc When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS6_PHUGO 
ssc_off_lbrs5_phugO 

7:4 |RW |Oxc When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS5_PHUGO 
ssc_off_lbrs4_phug0O 

3:0 |RW |Oxa When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS4_PHUGO 


LANE1i1 DIG RX CDR CDR CTL 9 
Address: Operational Base + offset (0x112D) 


ssc_off_lbrs3_phug1 
When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS3_PHUG1 


ssc_off_lbrs2_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS2_PHUG1 

ssc_off_lbrsi_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS1_PHUG1 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3382 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


SSC_OFF_LBRSO_PHUG1 


ssc_off_lbrsO_phug1i 
3:0 |RW |Ox2 When SSC mode is disabled, the phug value in gain stage 1 is 


LANE1 DIG RX CDR CDR CTL 10 
Address: Operational Base + offset (0x112E) 


ssc_off_lbrs7_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS7_PHUG1 

ssc_off_lbrs6_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS6_PHUG1 

ssc_off_lbrs5_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS5_PHUG1 

ssc_off_lbrs4_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS4_PHUG1 


LANE1 DIG RX _CDR_ STAT 
Address: Operational Base + offset (0x112F) 
[ResetValue[  ——“‘é‘CeScritiom 


reserved_15_7 
Ro | exoge Reserved for future use 
Notes: Current value for dpll_frug[2:0] 


LANE1 DIG RX PWRCTL RX PSTATE PO 
Address: Operational Base + offset (0x1140 


po foo (welds 
Reserved for future use 

rx_pO_dig_clk_en 

Enable/Disable RX digital clocks in PO 

rx_pO_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in PO, if 


RX_PO_DIG_CLK_EN and the top-level rx_data_en are both 


asserted, then continuous calibration is turned off and this value 
is ignored 

rx_pO_vco_cal_rst 

Enable/Disable resetting the RX VCO in PO 


Rw loxo rx_pO_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in PO 
rx_pO_ana_cdr_en 
ee of RX ana cdr_en in PO 
rx_p0O_ana_deser_en 
6 frwjot | Value of RX ana deserial_en in PO 
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| Bit |Attr|ResetValue| Ci eescription 
aes 


peeved 
ow oa reservar 

LANE1 DIG _RX_PWRCTL_RX_PSTATE POS 

Address: Operational Base + offset (0x1141) 


[ResetValue| Cieecription 
0x0000 


0x0 reserved_15 12 
Reserved for future use 


0x0 rx_pOs_dig_clk_en 
Enable/Disable RX digital clocks in POS 


rx_pOs_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in POS, if 
W |Ox1 RX_POS_DIG_CLK_EN and the top-level rx_data_en are both 

asserted, then continuous calibration is turned off and this value 

is ignored 


[Attr'| 
RO_| 
rx_pOs_vco_cal_rst 
Enable/Disable resetting the RX VCO in POS 


31:16 
15:12 
11 
10 


0x0 rx_pOs_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in POS 
0x0 rx_pOs_ana_cdr_en 
Value of RX ana cdr_en in POS 
0x0 rx_pOs_ana_deser_en 
Value of RX ana deserial_en in POS 
5 0x0 rx_pOs_ana_clk_dcc_en 
Value of RX ana CLK_DCC_EN in POS 
rx_pOs_ana_clk_en 
Value of RX ana clk_en in POS 
Reserved 
rx_pOs_ana_clk_vreg_en 
Value of RX ana clk_vreg_en in POS 
rx_pOs_ana_afe_en 
Value of RX ana afe_en in POS 
reserved_0O 
few jot reserve 
LANE1 DIG RX PWRCTL RX _PSTATE Pl 
Address: Operational Base + offset (0x1142 


| Bit |Attr|ResetValue| —=F-s—s/ | —CC‘iecription = 
31:16|RO_[0x0000 


7 


reserved_15_12 
15:12 Ro Joxo Reserved for future use 
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| Bit |Attr|ResetValue| Ci eescription 


rx_p1_dig_clk_en 
Enable/Disable RX digital clocks in P1 


rx_p1_vco_contcal_en 
Enable/Disable continuous calibration of the RX VCO in P1, if 

10 RW /|0x0 RX_P1_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 


rx_p1_vco_cal_rst 

9 faw jot Enable/Disable resetting the RX VCO in P1 
Enable/Disable resetting the RX VCO frequency in Pi 
rx_p1_ana_cdr_en 

7 [Rw foxo RP of RX ana cdr_en in Pl 


rx_p1_ana_deser_en 
6 rw foxo Value of RX ana deserial_en in P1 
rx_p1_ana_clk_dcc_en 
rx_p1_ana_clk_en 
4 rw joxo | of RX ana clk_en in P1 
rx_p1_ana_clk_vreg_en 
Value of RX ana clk_vreg_en in P1 
rx_p1_ana_afe_en 
1 aw foxt | of RX ana afe_en in Pl 
reserved_0O 
LANE1 DIG RX _PWRCTL RX_PSTATE P2 
Address: Operational Base + offset (0x1143) 
ResetValue[|  ————“‘Ci Scriptom = 
0x0000 
0 reserved_15_12 
Reserved for future use 
rx_p2_dig_clk_en 
Enable/Disable RX digital clocks in P2 
rx_p2_vco_contcal_en 
Enable/Disable continuous calibration of the RX VCO in P2, if 
RX_P2_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 
rx_p2_vco_cal_rst 
Enable/Disable resetting the RX VCO in P2 
rx_p2_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in P2 


rx_p2_ana_cdr_en 
Value of RX ana cdr_en in P2 


Value of RX ana deserial_en in P2 
Value of RX ana CLK_DCC_EN in P2 
: 
Value of RX ana clk_en in P2 


reserved 
Reserved 
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| Bit |Attr|ResetValue| ss Ci@eescription 


rx_p2_ana_clk_vreg_en 
Rw foxo ee of RX ana clk_vreg_en in P2 


2 
rx_p2_ana_afe_en 
Value of RX ana afe_en in P2 
reserved_0O 
LANE1 DIG RX PWRCTL RX PWRUP TIME O 
Address: Operational Base + offset (0x1144 


| Bit |Attr|ResetValue| —=—s—s/—/———C—C—C‘i scription = 
31:16|RO_[0x0000 


; reserved_15_10 
euuaks RO foxoo Reserved for future use 
rx_dpll_clock_switch_time 


RW |0xOf Wait between switching rx_dpll clock from Rx_clk to ref_clk or 
vice-versa 


rx_state_3a_and_3b_time 
a Wait between Power state 3A and 3B 
LANE1 DIG RX PWRCTL RX PWRUP TIME 1 
Address: Operational Base + offset (0x1145) 


| Bit |Attr|Reset Value; —s—CCDeescription 
31:16 ae 0x0000 reserved 


15:14 reserved_15_14 
Reserved for future use 
fast_rx_vreg_en 
a Enable fast RX VREG enable (simulation onl 


rx_vreg_en_time 
12:7 |RW |OxOd Power up time (in ref_range cycles) for RX ana vreg enable (spec 
500ns) 
oo ae 
6 rw foo wie Enable fast RX AFE enable (simulation onl 


rx_afe_en_time 
5:0 |RW |Oxia Power up time (in ref_range cycles) for RX ana AFE enable 
(spec >=1us) 


LANE1 DIG RX PWRCTL RX PWRUP TIME 2 
Address: Operational Base + offset (0x1146 


| Bit |Attr|ResetValue| —F-s—/s —/——CC—C—C‘iecription = 
ieee 


reserved_15_7 
7 |Ro- oxg0e Reserved for future use 
fast_rx_clk_en 
; a Enable fast RX clock enable (simulation only) 
rx_clk_en_time 
5:0 |RW |Oxila Power up time (in ref_range cycles) for RX ana clk (or dcc) enable 
(spec >1us) 


LANE1 DIG RX PWRCTL RX PWRUP TIME 3 

Address: Operational Base + offset (0x1147) 

| Bit [Attr|ResetValue|  —————C‘icription = 
[31:16[RO_|0xo000_ si freserved 


: rx_deser_dis_time 
is:t4jrw oxo | Power down time in (ref_range cycles) for RX ana deserial enable 
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fdhw foo (eae 


rx_deser_en_time 
13:12] a Rw | 0x0 Power up time (in ref_range cycles) for RX ana deserial enable 


rx_cdr_en_time 
11:8 |RW |Ox0 Power up time (in ref_range cycles) for RX ana CDR (or 
dfe/dfe_taps) enable (spec Ons) 


‘ rsvd_3 7.2 


rx_rate_time 
1:0 |RW |0x0 Power up time (in ref_range cycles) for RX ana rate or width 
change 


LANE1 DIG RX VCOCAL RX VCO CAL CTRL O 
Address: Operational Base + offset (0x1148 


| Bit [Attr|ResetValue| —é‘C@Scriptiom 
31:16/RO |0x0000 reserved 


reserved 
; reserved_15_ 13 
pots Ro Joxo Reserved for future use 
vcoclk_correct_update 
Update the vcoclk_correct 
int_gain_cal_bounce_cnt 


11:9 |RW |Ox2 Number of bounces (i.e. direction changes) on the int_gain code 
before indicating that the RX VCO calibration is done 


int_gain_cal_cnt_shift 
RW /|0x0 Number of shifts to apply to Id_cnt inputs when performing 

int_gain code calibration 
int_gain_cal_fixed_cnt_en 

5 RW {0x0 Enable a fixed count (instead of bounce count) for int_gain code 
calibration 
int_gain_cal_fixed_cnt 

4:0 |RW /0x00 Number of steps done during int_gain code calibration when 
INT_GAIN_CAL_FIXED_CNT_EN is enabled. 


LANE1 DIG RX VCOCAL RX VCO CAL CTRL 1 
Address: Operational Base + offset (0x1149) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


dtb_sel 
DTB select for RX VCO dtb signals 
7'hO1: {chkfrq_en, ref_dig_clk} 
7'hO2: {rx_ana_cdr_vco_en_i, rx_ana_cdr_startup_i} 
: 7'h04: {rx_vco_up, dpll_freq_rst} 
1D: 2: RWS 1 Ox00 7'hO8: {rx_vco_contcal_en, rx_vco_cal_rst} 
7'h10: {chkfrq_done, vcoclk_too_fast} 
7'h20: {cal_dir, rx_vco_cal_done} 
7'h40: {curr_state[0], rx_vco_cnt[0]} 
others: Reserved 


dpll_cal_ug 
DPLL calibration update on int_gain code 
8:5 |RW |Ox8 3'b000: O 
others: (1/16)*2“(DPLL_CAL_UG-1) LSB/update 
Maximum DPLL_CAL_UG=10, i.e. 32 LSB/update 
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| Bit |Attr|ResetValue| ss Ci@eescription 


disable_int_cal_mode 

When asserted, then the DPLL frequency register is never 

modified by the RX VCO calibration FSM (even, if DPLL_CAL_UG 
4 RW {0x0 is non-zero). In this case, the calibration will always be 

performed on the VCO freq_tune code. 

This allows disabling of integral calibration feature, and hence 

onl ing freg_tune calibration. 


rx_vco_contcal_en 

3 RW |0x0 Override value for the continuous calibration enable from the RX 
PWRSM 
rx_vco_cal_rst 

Override value for the calibration reset from the RX PWRSM 
rx_vco_freq_rst 

Override value for the frequency reset from the RX PWRSM 

Rw loxo rx_vco_ovrd_sel 

Override the calibration controls from the RX PWRSM 


LANE1 DIG RX VCOCAL RX VCO CAL CTRL 2 
Address: Operational Base + offset (0x114A 


| Bit |Attr|ResetValue| ss ——C—C‘iecription = 
31:16|RO_[0x0000 


:0_|aw Jovzoo _[Stering/vaiueoftreq une code 


LANE1 DIG RX _VCOCAL RX VCO CAL TIME 0O 
Address: Operational Base + offset (0x114B) 


.,Bit_{Attr| Reset Value|__________Deseription _ 
Swi 0x0000 


15 awe 0x0 fast_rx_vco_wait 
Enable fast RX VCO power up (simulation only) 


rx_vco_cntr_pwrup_time 
14:11/RW |0x6 Power up time (in ref_range cycles) for RX ana VCO cnter 
(spec >200ns) 


rx_vco_update_time 
10:7 |RW |0x6 Settle time (in ref_range cycles) for RX ana VCO update 
freg_tune or int_gain 


rx_vco_startup_time 
RW /|0x19 Power up time (in ref_range cycles) for RX ana VCO startup 
(spec >1us) 


LANE1 DIG RX VCOCAL RX VCO CAL TIME 1 

Address: Operational Base + offset (0x114C 

| Bit |Attr[ResetValue| ss —“‘S™SCéiescription — 
[31:16/RO |0x0000__[reserved 


reserved —Csi‘“CsSsSSSSCSsSY 
: reserved_15 3 
15:3 [ro | Oxneee Reserved for future use 
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| Bit |Attr| Reset Value, 


rx_vco_cntr_settle_time 


2:0 |RW {0x3 RX VCO counter value settling time in (ref_dig_clk cycles) (spec: 
3 ref_dig_clk cycle) 


LANE1 DIG RX VCOCAL RX VCO STAT O 
Address: Operational Base + offset (0x114D) 


Reset Value 
0x0000 


Bit {Ae 

13 [Ro Joo |Cistentvalue of ana or vooen i 
12 Ro | x0 
11 Ro | 


3 
15 


0 
0x0 rx_ana_vco_cntr_en 
Current value of rx_ana_vco_cntr_en_i 
rx_ana_vco_cntr_pd 
10 ro joxo ana. value of rx_ana_vco_cntr_pd_i 
0x000 rx_ana_cdr_freq_tune 
Current value of rx_ana_cdr_freq_tune_i 


LANE1 DIG RX VCOCAL RX VCO STAT 1 
Address: Operational Base + offset (0x114E 


| Bit |Attr|ResetValue|  —=-s—s/—/———CC—C‘i scription = 
31:16|RO_[0x0000 


reserved_15_9 

15:9 [ko ooo [reserved forfutureuse 

p fo oo itt nercegaiepeg eat 
Indicates that the RX integral frequency is reset or not 

p fo oo ata xeon ction 
Indicates that the RX VCO has completed calibration 

fo oo SES tn clin etn te Sh — 
Value of the continuous calibration enable from the RX PWRSM 

fo po Nie aotonrattone aris 
Value of the calibration reset from the RX PWRSM 

fo oo Sysco anny et fom he crus 
Value of the RX VCO frequency reset from the RX PWRSM 

po fo pe [icy ieacocuem 
Value of the RX VCO CAL FSM 


LANE1 DIG RX VCOCAL RX VCO STAT 2 
Address: Operational Base + offset (0x114F 


| Bit |Attr|ResetValue| —ss/s—s—CC—C‘iecription = 
31:16|RO_[0x0000 


rx_vco_up 
Indicates that the RX VCO is read 


rx_ana_cdr_startup 
Current value of rx_ana_cdr_startup_i 


15 0x0 
14 0x0 rx_vco_correct 
Indicates that the RX VCO clock has the correct frequency 
13 0x0 vcoclk_too_fast 
Indicates that the RX VCO clock frequency is too fast 
. vco_cntr_final 
12:0 fro | px0000 Value of RX VCO counter when refclk counter expired 


LANE1 DIG RX RX ALIGN XAUI_COMM_MASK 
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Address: Operational Base + offset (0x1150 


Bit {attr Reset Value 
aed 0x0000 


as fee, 5_10 
Reserved ee future use 


xaui_comm_mask 
RW |0x3ff XAUI_COMMA mask. For 10-bit COMMA set the mask to Ox3FF 
and for 7-bit COMMA set the mask to 0x3F8 


LANE1 DIG RX LBERT CTL 

Address: Operational Base + offset (0x1151) 

Dit |Attr| Reset Value|__________Descelptlon _ 
15:5 fo Jowoo feseneeS 


ne Gee 55 
15:5 | ° RO foxooo Reserved for future use 


sync 

Synchronize pattern matcher LFSR with incoming data A write of 
RW {0x0 a one to this bit will reset the error counter and start a 

synchronization of the PM, there is no need to write this back to 

zero to run normally. 


mode 
Pattern to match When changing modes, you must change to 
disabled first 
4'b0000: Disabled 
4'b0001: LFSR31: X*31 + X%28 + 1 
4'b0010: LFSR23: X*23 + X%18 + 1 
4'b0011: LFSR23: X*23 + x421 + x*.16 + x*%8 + x45 4+ x42 4+ 
1 
3:0 |RW {0x0 4'b0100: LFSR16: X*.16 + x*5 + x%.4.4+ x3 4+1 
4'b0101: LFSR15: X*15 + X%14 +1 
4'b0110: LFSR11: X*%11 + X49 4+1 
4'b0111: LFSR9: X%9+X%54+1 
4'b1000: LFSR7: X%7+X%6+4+1 
4'b1001: D[n] = d[n-10] 
4'b1010: D[n] = !d[n-10] 
4'b1011: D[n] = !d[n-20] 
others: Reserved 


LANE1 DIG RX _LBERT ERR 
Address: Operational Base + offset (0x1152) 


 Bit_{Attr| Reset Value|____________Deseription __| 

Chie Ti iaaannes | 
po fife 

5 fw po If active, multiply count by 128. if OV14=1 and count=2%15-1, 

signals overflow of counter (2 reads needed to read value) 

count 

A read of this register, or a sync of the PM resets the error count. 

Current error count, if OV14 field is active, then multiply count by 

128 (2 reads needed to read value) 


RO foxoo 


14:0 |RW |0x0000 


LANEi DIG RX RX LOS LOS O 
Address: Operational Base + offset (0x1153) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_9 
15:9 ]ro |oxoo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_los_filt_byp 
Bypass digital LOS filter 


. rx_los_t_threshO_r 

LOS timerO threshold to count presence of zeros on rx_los 
: rx_los_wait_r 

Initial wait time for rx_los after rx_los_en is asserted 


LANE1 DIG RX PWRCTL PWR CTRL STATE STATUS 
Address: Operational Base + offset (0x1155 


| Bit |Attr|ResetValue| s/s ——C—C‘iescription = 
ae ee oe 


reserved_15_5 
cs Oxon Reserved for future use 
rx_pwrsm_state 
4:0 ro foxoo (PY for rx_pwrsm_state 


LANE1 DIG RX DPLL FRE 
Address: Operational Base + offset (0x115C 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


; reserved_15_14 
a afro joxo Reserved for future use 
val 
13:0 |RW |0x2000 Freq is 125*VAL ppm from the reference (2 reads needed to read 
value) 


LANE1 DIG RX DPLL FREQ BOUND O 
Address: Operational Base + offset (0x115D) 


Bit Attr| Reset Value|________Deseription _ 
ae 0x0000 


Koo eee for future use 
upper_freq_bound 
Upper frequency bound in terms of LSBs of the integral control 
code 
freq_bound_en 
a Enable the frequency bounds feature 


LANE1 DIG RX DPLL FRE BOUND 1 
Address: Operational Base + offset (0x115E 


Bit {attr} Reset Value 
Perey 0x0000 


Reserved for future use 
lower_freq_bound 

RW |0x19c Lower frequency bound in terms of LSBs of the integral control 
code 


LANE1 DIG RX ADPTCTL ADPT CFG 0O 
Address: Operational Base + offset (0x1160 


| Bit |Attr|ResetValue|  ——-s—s/—/—CC—C‘iecription = 
31:16|RO_[0x0000 


adpt_clk_div4_en 
Set the adaptation clock to be divided by 4 (default is div2 
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| Bit |Attr|ResetValue| Ci@eescription 


start_asm1 
14 RW {0x0 Start adaptation state machine #1 (VGA, CTLE, DFE, EYEH) This 
register-bit is self-clearing 


: n_tgg_asm1 
ey Number of toggle loop iterations for ASM1 
n_top_asm1 
9:0. [RW apes Number of top level loop iterations for ASM1 


LANE1 DIG RX ADPTCTL ADPT CFG 1 
Address: Operational Base + offset (0x1161) 
| Bit [Attr/ResetValue| Ci ecription 
31:16[RO_|0x0000_ reserved 


Bede eeu value (only valid, if adaptation is run 
6:0 |rw foxoo | Raabe or wel cycles for adaptation SM #1 


LANE1 DIG RX ADPTCTL ADPT CFG 2 
Address: Operational Base + offset (0x1162) 
| Bit _| 


; reserved_15_10 

Bode RO oxo Reserved for future use 

9:5 |RW 
tgg_pttrn_O 

4:0 |RW /0x02 Pattern for the first toggle loop error slicer is moved downward by 
data tap1, if this pattern is matched 


[Attr 
[RO_| 
tgg_pttrn_1 
0x06 Pattern for the second toggle loop error slicer is moved upward 
by data tap1, if this pattern is matched 
LANE1 DIG RX_ADPTCTL ADPT CFG 3 


Address: Operational Base + offset (0x1163 


esl_twice_dsl 

Assert, if error slicer has twice the voltage range as the data 
slicer (for the same 8 bits). 

tgg_en 

Enable toggling of the error slicer 


eyeho_en 
Enable eye height measurement using odd error slicer 


eyehe_en 
Enable eye height measurement using even error slicer 


dfe_en 


Enable DFE adaptation for taps 5-1 


att_en 
Enable ATT adaptation 
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| Bit |Attr|ResetValue| Ci@eescription 


vga_en 
Enable VGA adaptation 
0x00 


ctle_en 
4:0 |RW Enable CTLE boost adaptation, the five bits determine which 
correlators are used to adapt the CTLE 


LANE1 DIG RX ADPTCTL ADPT CFG 4 
Address: Operational Base + offset (0x1164 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: dfe2_th 

is:12|rw foxo DFE Tap2 correlation decision threshold (2“N-1 
: dfei_th 

DFE Tap1 correlation decision threshold (2“N-1) 


vga_th 

VGA correlation decision threshold (2“N-1). During eye height 
measurement, the VGA_TH is repurporsed for error slicer 
updates. 


LANE1 DIG RX ADPTCTL ADPT CFG 5 
Address: Operational Base + offset (0x1165) 


[ResetValue| Cieecription 
0x0000 


Attr 
31:16|RO_| 
eae offset to the decision threshold 

BEE aps correlation decision threshold (2“N-1) 


LANEi1 DIG RX ADPTCTL ADPT CFG 6 
Address: Operational Base + offset (0x1166) 


| Bit |Attr/ResetValue| Cieescription 
31:16|RO_|0x0000 


: att_low_th 
ies ATT low threshold 
vga_sat_cnt_sticky 
12 RW |0Ox1 If deasserted, then VGA saturation counts must be consecutive to 
change ATT 
‘ vga_sat_cnt 
VGA saturation count 


att_mu 
8:6 rw joxa (att gain code update gain (2“N 


vga_mu 
5:3. IRW |ox5 VGA gain code update gain (2“N). During eye height 
; measurement, the VGA_MU is repurporsed for error slicer 
pdates. 


; ctle_mu 
CTLE boost code update gain (2“N) 
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LANE1 DIG RX ADPTCTL ADPT CFG 7 
Address: Operational Base + offset (0x1167 


ResetValue| Ci eesscription 
x0000 


0 

0x0 reserved_15_ 15 
Reserved for future use 

0 


x10 vga_lev_low 
VGA level low saturation limit 
vga_lev_high 
loxta 49% level high saturation limit 
vga_min_sat 
VGA minimum saturation limit 


LANEi DIG RX ADPTCTL ADPT CFG 8 
Address: Operational Base + offset (0x1168) 


0x0000 


x0 reserved_15_ 15 
Reserved for future use 
4 


ox dfe5_mu 


DFE tap5 code update gain (2“N) 
dfe4_mu 
DFE tap4 code update gain (2“N) 
dfe3_mu 
DFE tap3 code update gain (2“N) 


: dfe2_mu 
: dfei_mu 


LANE1 DIG RX ADPTCTL ADPT CFG 9 

Address: Operational Base + offset (0x1169) 

| Bit [Attr|ResetValue| ss ——“‘;‘“C;C™C~éiS scription — Cd 

[31:16[RO [0x0000_——sifreserved ——“(i‘“;S™S™S™COCOCid 
err_slo_adpt_init 

15:8 |RW |0x00 The error odd slicer is initialized to this value at the start of a new 
adaptation request. 


err_sle_adpt_init 
7:0 RW |0x00 The error even slicer is initialized to this value at the start of a 
new adaptation request. 


LANE1 DIG RX ADPTCTL RST ADPT CFG 
Address: Operational Base + offset (0x116A 
| Bit |Attr[ResetValue|——“‘“‘;CSC‘éeScription =— “sd 
31:16/RO |0x0000 reserved 
reserved_15 5 
0x000 Reserved for future use 


rst_adpt_tap1 


Reset data Tap1 when turning off DFE adaptation (taps 2-5 are 
always turned off when DFE adaptation is turned off) 
rst_adpt_ctle_pole 

Reset CTLE pole when turning off AFE adaptation 


rst_adpt_ctle_boost 


Reset CTLE boost when turning off AFE adaptation 
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| Bit |Attr|ResetValue| Ci escription 


rst_adpt_vga 
: Reset VGA when turning off AFE adaptation 


rst_adpt_att 
jo rw fox Reset ATT when turning off AFE adaptation 


LANE1 DIG RX ADPTCTL ATT STATUS 
Address: Operational Base + offset (0x116B) 
| Bit [Attr|/ResetValue| Ci escription 


po oo eter 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


att_adpt_code 
Value of ATT adaptation code 


LANE1 DIG RX ADPTCTL VGA _ STATUS 
Address: Operational Base + offset (0x116C 
[Reset Value| —“‘CS;NC*éC@Scription=—— (“ssid 


po ooo ceeeiieMeewe 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


vga_adpt_code 
Value of VGA adaptation code 


LANE1 DIG RX ADPTCTL CTLE STATUS 
Address: Operational Base + offset (0x116D 


reserved 


0 reserved_15 14 
Reserved for future use 
0 


asmi_done 
Ox 


Asserts when adaptation state machine #1 is done 
ctle_pole_adpt_code 

Value of CTLE pole adaptation code 
ctle_boost_adpt_code 

Value of CTLE boost adaptation code 


LANE1 DIG RX ADPTCTL DFE TAP1 STATUS 
Address: Operational Base + offset (0x116E) 


| Bit |Attr|/ResetValue| Ci eescription = 
x0000 


0 
reserved_15_14 
15:14 Ro Joxo | Reserved for future use 
Oxo asm1_done 
Asserts when adaptation state machine #1 is done 
dfe_tap1_adpt_code 
0x0000 Value of DFE tap1 adaptation code 


[Attr| 
1:16/RO | 
13 fro | 
2 ro 


LANE1 DIG RX ADPTCTL DFE TAP2 STATUS 
Address: Operational Base + offset (0x116F) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


; reserved_15_ 13 
yakas RO oxo Reserved for future use 


12 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
. dfe_tap2_adpt_code 
11:0 |ro | oxue Value of DFE tap2 adaptation code 


LANE1 DIG RX ADPTCTL DFE TAP3 STATUS 

Address: Operational Base + offset (0x1170) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:16[RO_|0xo000_ reserved 


CO 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


dfe_tap3_adpt_code 
Value of DFE tap3 adaptation code 


LANE1 DIG RX ADPTCTL DFE TAP4 STATUS 
Address: Operational Base + offset (0x1171) 


[ResetValue/ C—C*i‘i scription = 
x0000 


[Attr| 
31:16[RO | 
- reserved_15 13 
Reserved for future use 
12 fro 
11.0 [ro | 


0) 
0x0 
0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
dfe_tap4_adpt_code 
11:0 | Exoue Value of DFE tap4 adaptation code 
LANE1 DIG RX ADPTCTL DFE TAP5 STATUS 


Address: Operational Base + offset (0x1172) 
Reset Value p 


Po eseription 
po foo seer Meee 

Reserved for future use 

Asserts when adaptation state machine #1 is done 


dfe_tap5_adpt_code 
Value of DFE tap5 adaptation code 


LANE1 DIG RX ADPTCTL DFE DATA EVEN VDAC OFST 
Address: Operational Base + offset (0x1173 


reserved_15 8 


Reserved for future use 


LANE1 DIG RX_ADPTCTL DFE DATA ODD VDAC OFST 
Address: Operational Base + offset (0x1174) 


|Attr|ResetValue| ——Céescription 
31:16]RO_|0x0000 
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aa cae eaaaa 


a 
Reserved for future use 


: dfe_data_odd_vdac_ofst 

Offset value for DFE data odd vDAC 
LANE1 DIG RX _ADPTCTL RX SLICER CTRL EVEN 
Address: Operational Base + offset (0x1175) 


| Bit |Attr|/Reset Value| Ci eescription = 
is 0x0000 


reserved_15_4 
a 0x000 Reserved for future use 
rx_ana_slicer_ctrl e 


LANE1 DIG RX ADPTCTL RX SLICER CTRL ODD 

Address: Operational Base + offset (0x1176) 

| Bit [Attr|ResetValue| CC‘ scription = 
a 


reserved_15 4 
oo Ox000 Reserved for future use 
rx_ana_slicer_ctrl_o 
s:0 Jaw fox |G for rx_ana_slicer_ctrl_o[3:0] 


LANE1 DIG RX ADPTCTL DFE ERROR EVEN VDAC OFST 

Address: Operational Base + offset (0x1177 

| Bit |Attr[ResetValue|  —=—s———“‘S Ci scription — 
[31:16|RO |0x0000__[reserved 


reserved —“‘“‘CS*S*S*S*S™*™*™C™COCCCCisdC 
sa po oso aetna 
Reserved for future use 
dfe_error_even_vdac_ofst 
er 4 Offset value for DFE error even vDAC 
LANE1 DIG RX ADPTCTL DFE ERROR ODD VDAC OFST 
Address: Operational Base + offset (0x1178) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
’ dfe_error_odd_vdac_ofst 
Offset value for DFE error odd vDAC 
LANE1 DIG RX ADPTCTL ERROR SLICER LEVEL 
Address: Operational Base + offset (0x1179) 


Bit | Attr| Reset Value 
[31:16/RO |0x0000 reserved ti(‘i‘s‘“‘i;S!UUUUU 


e_sle_lvl 

15:8 |ro foxoo | aan error slicer level 
e_slo_lvl 

0 |RO |oxoo Odd error slicer level 


LANE1 DIG RX ADPTCTL ADPT RESET 
Address: Operational Base + offset (0x117A 
| Bit |Attr[ResetValue|  —=—s<s ——“‘;C™CC*éi scription 
[31:16[RO |0x0000_—sifreserved — — —“‘“(“(‘(“(‘(C(;:*#S*C*C*C*C*C*C™C™C™C™C™C™C™C™C~*CY 
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| Bit |Attr[ResetValue| —“—*i‘“CS™C Scriptom — 
reserved_15_ 1 
Reserved for future use 


reset_asm1 

Resets adaptation state machine (ASM1) as well as the stats 
RW |0x0 

capture block. 

This is a self-clearing bit, and requires re-start of ASM1. 


LANE1 DIG RX STAT LD VAL 1 
Address: Operational Base + offset (0x1180 


| Bit [Attr|ResetValue| ———C—é‘i@Scriptiom 
31:16/RO |0x0000 reserved 


scl1_ start 
Start sample counter #1 this is a self-clearing bit 
: scl1_lId_val 
Oxon Sample counter #1 load value 


LANE1 DIG RX STAT DATA MSK 
Address: Operational Base + offset (0x1181) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: data_msk_15_0 
Oxia Value of data_msk_r[15:0] 


LANE1 DIG RX STAT MATCH CTLO 
Address: Operational Base + offset (0x1182 


| Bit |Attr|ResetValue| —-s—s/—/— SC‘ escription = 
31:16|RO_[0x0000 


scope_dly 
15:14;RW |0x0 For clock cycle delays on scope_data_rx_clk, an additional MSB is 
added in SCOPE_DLY_2 


: data_msk_19_16 
aed? Value of data_msk_r[19:16] 
; pttrn_cria_4_0 
Value of pattern A for 1st correlator (bits 4:0 
. pttrn_msk_cria_4_0 
Value of pattern A mask for 1st correlator (bits 4:0) 


LANE1 DIG RX STAT MATCH CTL1 
Address: Operational Base + offset (0x1183) 


| Bit |Attr|/Reset Value| Ci eescription 
x0000 


0 
po fo eae 
Reserved for future use 

Enable ORing of adapation pattern with pattern CR1A 

Value of pattern B for 1st correlator (bits 4:0) 

Value of pattern B mask for 1st correlator (bits 4:0) 
pttrn_crib_en 

Enable pattern B matching for 1st correlator 


LANEi DIG RX STAT STAT CTLO 
Address: Operational Base + offset (0x1184) 


[31:16/RO_| 
pwr 
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. Bit |Attr| Reset Value|_____________Deseription __ 
eae 0x0000 


skip_en 
15 [rw | oxo SMP of skip_en_r 


sc_timer_mode 

Rw loxt Sample counter operation mode 
1'bO: Counts number of matched samples 
1'b1: Counts clock cycles (i.e. a timer 


stat_rxclk_sel 
Select stat clock 
1'bO: Ref_range_clk 
Be CRN Ee 1'b1: Rx_dig_clk (i.e. RX dword clk) 
Before changing stat_rxclk_sel_r from 1->0, the rx_dig_clk must 
be active (i.e. enabled) 


stat_src_sel 
Select stat source input 
3'bO00: {20{rx_cal_result}} 
3'b001: {{20{scope_data_rxclk_dly_s0O1}}, 
{20{scope_data_rxclk_dly}}} 
12:10;/RW |0x0 3'b010: Rx_phase[39:0] 
3'b011: Rx_error[39:0] 
3'b100: Rx_data[39:0] 
3'b101: Rx_phdir[39:0] 
3'b110: 40'NFF_FFFF_FFFF 
others: Reserved 


stat_shft_sel 
Select stat source shift value 
4'b0000: Correlate N-1 -> N+3 (use N for offset calibration) 
4'b0001: Correlate N+1 -> N+5 (for taps1-5) 
4'b0010: Correlate N+6 ->N+10 
4'b0011: Correlate N+11 -> N+15 
Rw loxo 4'b0100: Correlate N+16 -> N+20 
4'b0101: Correlate N+21 -> N+25 
4'b0110: Correlate N+26 -> N+30 
4'b0111: Correlate N+31 -> N+35 
4'b1000: Correlate N+36 -> N+39 
others: Reserved 
Setting 0x8 is only used in 20b mode (for checking corr on bits 
36-39) 


corr_mode_en 
Enable correlation mode 


corr_src_sel 
Select correlation input source 
2'b00O: Rx_error[39:0] 

4:3. |RW {0x0 2'b01: Rx_phase[39:0] 
2'b10: {{20{scope_data_rxclk_dly_sO1}}, 
{20{scope_data_rxclk_dly}}} 
2'b1i1: No correlation 
corr_shft_sel 
Select shift for phase. 

e RM Ox8 1'bO: None 
1'b1: >>1 
corr_shft_sel_vga 

1 rw loxo select shift for error going to VGA. 
1'bO: None 
1'b1: >>1 
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| Bit |Attr|ResetValue| Ci@eescription 


reserved_0O 
jo |rw joo reserved 
LANEi DIG RX STAT STAT CTL1 
Address: Operational Base + offset (0x1185) 


| Bit _|Attr| Reset Value 
[31:16]RO_|0x0000 


vid_ctl 
Gating configuration of stats collection 
2'b00: Ignore both cdr_valid and rx_valid 

PR One 2'b01: Gate stats collection with cdr_valid 
2'b10: Gate stats collection with rx_valid 
2'b11: Ignore both cdr_valid and rx_valid 
vid_loss_clr 
Clearing of stats collection upon loss of valid 

+ exe 1'bO: Hold sample and stat counters 
1'b1: Clear sample and stat counters 
data_dly_sel 

12:11;/RW {0x0 For clock cycle delays on rx_data[19:0], an additional MSB is 
added in data_dly_sel_2 
stat_clk_en 

Clock gate enable for stat clock 
sc_pause 

9 rw foxo Pause the sample counter and stat counters 

. reserved_8_7 

stat_cnt_6_en 

6 rw foo Enable for stat counter 6 
stat_cnt_5_en 

srw foxo Enable for stat counter 5 
ee eee 

pe oe ie Enable for stat counter 4 
stat_cnt_3_en 

RW |0x1 Enable for stat counter 3 only counter to be enabled by default, 

since used for offset calibration 
See 

a Ox8 Enable for stat counter 2 
stat_cnt_l_en 

Enable for stat counter 1 
stat_cnt_O_en 

jo rw oxo Enable for stat counter 0 

LANE1 DIG RX STAT SMPL CNT1 


Address: Operational Base + offset (0x1186) 


| Bit |Attr/ResetValue| Ci eescription 
a a a 


smpl_cnti_done 
Status of sample counter #1 
smpl_cnt1 

aie moe Current value of sample counter #1 


LANE1 DIG RX STAT STAT CNT O 
Address: Operational Base + offset (0x1187) 
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. Bit |Attr| Reset Value|________________Deseription _ 
ee 0x0000 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_O 

ake Ox0000 Current value of stat counter #0 


LANE1 DIG RX STAT STAT CNT 1 

Address: Operational Base + offset (0x1188 

| Bit [Attr|/ResetValue| ss —“‘S#«éS eScription —— 
ree oe eee | 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_1 

=e OnEO0E Current value of stat counter #1 


LANE1 DIG RX STAT STAT CNT 2 

Address: Operational Base + offset (0x1189) 

| Bit [Attr|ResetValue| Ci‘ ection 
a 


smpl_cnt1_done 
Status of sample counter #1 
stat_cnt_2 

ie ere Current value of stat counter #2 


LANE1 DIG RX STAT STAT CNT 3 

Address: Operational Base + offset (0x118A) 

| Bit [Attr/ResetValue| Ci ecription 
a — ee = CS 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_3 

a E0000 Current value of stat counter #3 


LANE1 DIG RX STAT STAT CNT 4 

Address: Operational Base + offset (0x118B 

| Bit [Attr|ResetValue| ss ——“‘“C:CéS ecription =— 
4 reserved 


smpl_cnt1_done 
Status of sample counter #1 
stat_cnt_4 

pale Oxtonn Current value of stat counter #4 


LANE1 DIG RX STAT STAT CNT 5 

Address: Operational Base + offset (0x118C) 

bit |Attr| Reset Value|______Deseription _| 
a 


smpl_cnt1_done 
Status of sample counter #1 
stat_cnt_5 

eek x0gn0 Current value of stat counter #5 


LANE1 DIG RX STAT STAT CNT 6 
Address: Operational Base + offset (0x118D) 
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 Bit_|Attr| Reset Value|___________Deseription __| 
poe de 0x0000 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_6 

cok oxpeee Current value of stat counter #6 


LANE1 DIG RX STAT CAL COMP CLK CTL 
Address: Operational Base + offset (0x118E 


| Bit |Attr|ResetValue| ss ——C—C‘iescription = 
aaa ae 


reserved_15_6 
6 |Ro- Oxt00 Reserved for future use 
ref_div_cnt 
fb Ref range clock count (e.g. 5'd3 = 4 ref_range cycles) 
. prechrge_cnt 
Precharge count (e.g. 5'di = 2 ref_range cycles 


LANE1 DIG RX STAT MATCH CTL2 

Address: Operational Base + offset (0x118F 

| Bit [Attr|ResetValue| ss —“‘“C;CS#éiS scription =— 
aan oa reserved 


reserved 
reserved_15_15 
Reserved for future use 
pttrn_cria_19_5 
ects Value of pattern A for 1st correlator (bits 19:5) 


LANE1 DIG RX STAT MATCH CTL3 

Address: Operational Base + offset (0x1190 

Bit |Attr| Reset Value|______Deseription _| 
i << 


reserved_15_15 
Reserved for future use 
pttrn_msk_cria_19_5 
exouee Value of pattern A mask for 1st correlator (bits 19:5) 


LANE1 DIG RX STAT MATCH CTL4 

Address: Operational Base + offset (0x1191) 

| Bit [Attr/ResetValue| ——Céiecription 
Se 


reserved_15_15 
Reserved for future use 
pttrn_crib_19_5 
Ox0000 Value of pattern B for 1st correlator (bits 19:5) 


LANE1 DIG RX STAT MATCH CTLS5 

Address: Operational Base + offset (0x1192) 

| Bit [Attr/ResetValue| —Céiescription 
a 


reserved_15_15 
Reserved for future use 
pttrn_msk_crib_19_5 
Oxepee Value of pattern B mask for 1st correlator (bits 19:5) 


LANE1 DIG RX _ STAT STAT CTL2 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3402 


RK3588 TRM-Part2 


Address: Operational Base + offset (0x1193 


| Bit |Attr|ResetValue| —ss—s/—/——CC—C‘iescription = 
31:16|RO_[0x0000 


7 reserved_15_2 

15:2 ro | pxe0ee Reserved for future use 

scope_dly_2 
1 RW |0x0 Additional MSB bit for SCOPE_DLY to extend the delay range to 


0->7 


data_dly_sel_2 
RW |0x0 Additional MSB bit for data_dly_sel to extend the delay range to 
O->7 


LANE1 DIG RX STAT STAT STOP 
Address: Operational Base + offset (0x1194 


| Bit |Attr|ResetValue| s/s ———C‘iescription = 
31:16|RO_[0x0000 


reserved_15_1 
15:1 |Ro |oxoooo  [Rekemedforfutureuse 
sc1_stop 
RW {0x0 Stop sample counters #1 and associated stat counters. This is a 
self-clearing bit, and requires re-start of sample counter #1. 


LANE1 DIG ANA TX _OVRD OUT 
Address: Operational Base + offset (0x11A0) 


| Bit |Attr|/ResetValue| Ci eescription = 
0x0000 


31:16/RO | 
. reserved_15_2 
15:2 |RO- ogee Reserved for future use 
tx_ovrd_en 
Enable override values for all outputs controlled by this register 
eo fre] Overdevaluefortanaresct 


0x0 tx_ana_reset 
Override value for tx_ana_reset 


LANE1 DIG ANA TX ANA LPBK_ DFE MODE OUT 

Address: Operational Base + offset (Ox11A1 

| Bit |Attr[ResetValue|  ———s<s——“‘CS™SCC*Ci scription — 
[31:16/RO |0x0000__[reserved 


reserved 
; reserved_15_1 
aa RO |oxo000 Reserved for future use 
tx_ana_Ipbk_dfe_mode 
jo rw foxo fan for tx_ana_lpbk_dfe_mode 
LANE1 DIG ANA RX DIV OVRD OUT 
Address: Operational Base + offset (0x11A6) 


| Bit |Attr|/ResetValue| Ci escription = 
31:16|RO_|0x0000 


: reserved_15_2 
15:2 |RO- Onto Reserved for future use 


rx_ana_div5_en 

Override value for rx_ana_div5_en 
rx_ana_divi3p5_en 

lo rw foxo Override value for rx_ana_div13p5_en 


LANE1 DIG ANA RX CTL OVRD OUT 
Address: Operational Base + offset (0x11A7) 
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| Bit |Attr|Reset Value| Ci eescription 
[31:16]RO_|0x0000 


rx_lIbk_clk_en_ovrd 

= Enable override value for rx_ana_loopback_clk_en 
rx_ana_adaptation_en_ovrd 

Enable override value for rx_ana_adaptation_en 
rx_ana_dfe_taps_en_ovrd 

Enable override value for rx_ana_dfe_taps_en 
rx_ana_div4_en_ovrd 

Enable override value for rx_ana_div4_en 
rx_ana_word_clk_en_ovrd 
Enable override value for rx_ana_word_clk_en 
rx_ana_data_rate_en_ovrd 
Enable override values for rx_ana_data_rate[3:0] 

rx_Ilbk_clk_en 

Override value for rx_ana_loopback_clk_en 


Override value for rx_ana_adaptation_en 
Override value for rx_ana_dfe_taps_en 
Override value for rx_ana_div4_en 
pe nan 
Override value for rx_ana_word_clk_en 
Override value for rx_ana_data_rate 


reserved 
Reserved 


LANE1 DIG ANA RX PWR OVRD OUT 
Address: Operational Base + offset (0x11A8 


Reset Value 
0x0000 


po oo eae 
Reserved for future use 
pe eee 
Enable override value for rx_ana_deserial_en 
Enable override value for rx_ana_cdr_en 
Enable override value for rx_ana_clk_en 
ee 
Enable override value for rx_ana_clk_dcc_en 


Enable override value for rx_ana_clk_vreg_en 
Enable override value for rx_ana_afe_en 


Reserve_0 
Reserve_0O 


rx_ana_deserial_en 
RW |0x0 : : 

Override value for rx_ana_deserial_en 
rx_ana_cdr_en 

5 RW |0x0 er aan 

cz Override value for rx_ana_cdr_en 
rx_ana_clk_en 

4 RW |0x0 TON fee 

4 aw foo Override value for rx_ana_clk_en 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3404 


RK3588 TRM-Part2 


| Bit [Attr/ResetValue| —Céeescription 
rx_ana_clk_dcc_en 

2 rw foro foc ane value for rx_ana_clk_dcc_en 
rx_ana_clk_vreg_en 

2 [aw oxo fo ana value for rx_ana_clk_vreg_en 


rx_ana_afe_en 

Override value for rx_ana_afe_en 
Reserve_1 

LANE1 DIG ANA RX _ VCO OVRD OUT 0O 

Address: Operational Base + offset (0x11A9) 


| Bit [Attr|ResetValue| CC‘ eScriptiom 
31:16 


RW rx_cdr_freq_tune_ovrd_en 
Enable override value for rx_ana_cdr_freq_tune 
rx_ana_vco_cntr_clk 

RW /|0x0 ; 
Override value for rx_ana_vco_cntr_clk 
rx_ana_vco_cntr_en 

RW |0x ; 

Rw |o ‘ Override value for rx_ana_vco_cntr_en 


Rw |oxo00 rx_ana_cdr_freq_tune 


Override value for rx_ana_cdr_freq_tune 


> Rw loxo rx_vco_cdr_ovrd_en 
Enable override values for cdr_vco_en and cdr_startup 
rx_ana_cdr_startup 

Override value for rx_ana_cdr_startup 


rx_ana_cdr_vco_en 
RW |0x0 : 
Override value for rx_ana_cdr_vco_en 


LANE1 DIG ANA RX VCO OVRD OUT 1 
Address: Operational Base + offset (0x11AA) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


15:9 |Ro fovooo (Reservedforfuture se 
o_|pw foo [Gverieveidefornc'ane cae veo towfeg 


LANE1 DIG ANA RX VCO OVRD OUT 2 
Address: Operational Base + offset (0x11AB) 
| Bit |Attr|ResetValue| —C(eescription = 
[31:16|RO_[0x0000_—ireserved 


: reserved_15_2 
15:2 |ro | enone Reserved for future use 


1 RW /ox0 cdr_freq_tune_clk_self_clear_disable 
Disable self-clearing for the rx_ana_cdr_freq_tune_clk register 


rx_ana_cdr_freq_tune_clk 
RW |0x0 Override value for rx_ana_cdr_freq_tune_clk - self-clearing to 
generate a pulse 1 cr_clk wide 


LANE1 DIG ANA RX _ CAL 
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Address: Operational Base + offset (Ox11AC 


Bit {attr Reset Value 
Pessoa 0x0000 


oxo ana_cal_comp_en 
15 few | oxo 5 
Value for rx_ana_cal_comp_en 


rx_ana_cal_mode 
Value for rx_ana_cal_mode[1:0] 
2'bO00O: Dual differential comparison ( [vip2 - vim2] greater than 
[vip1 - vim1] ) 

feet RW Ox 2'b01: Differential comparison on input2 (vip2 greater than vim2) 
2'b10: Single-ended comparison, negative node to negative node 
(vim1 greater than vim2) 
2'bi1: Common mode comparison (vcm2 greater than vcm1 


rx_ana_slicer_cal_en 
12 rw foxo |e for rx_ana_slicer_cal_en 
Reserved 
Value for rx_ana_cal_Ipfbyp_en 
; rx_ana_cal_muxb_sel 
9:5 [rw joxoo CE for rx_ana_cal_muxb_sel[4:0] 
: rx_ana_cal_muxa_sel 
4:0 [Rw joxoo (CE for rx_ana_cal_muxa_sel[4:0] 


LANE1 DIG ANA RX DAC CTRL 

Address: Operational Base + offset (0x11AD) 

| Bit |Attr|ResetValue| —C(eescription = 
2 = ee 


0x00 reserved_15 8 
Reserved for future use 
rx_ana_cal_dac_ctrl 
ra [aw fowo (ee for rx_ana_cal_dac_ctrl[7:0] 


LANE1 DIG ANA RX DAC CTRL OVRD 
Address: Operational Base + offset (0x11AE) 
| Bit |Attr|ResetValue| —C(eescription 
31:16|RO_[0x0000_ifreserved 


reserved_15_ 1 
5:1 RO on n0? Reserved for future use 
rx_cal_dac_ctrl_ovrd 
= a Override enable for cal DAC control 


LANE1 DIG ANA RX DAC CTRL SEL 
Address: Operational Base + offset (Ox11AF 


 Bit_{Attr| Reset Value 
[31:16/RO |[0x0000 reserved ti—(‘i‘—s‘“‘i;‘i;!!OOUUUUU 


reserved_15 5 
oat Ox000 Reserved for future use 
0 |Rw |oxoo rx_ana_cal_dac ctrl sel 
Value for rx_ana_cal_dac_ctrl_sel[4:0] 


LANE1 DIG ANA RX_AFE ATT VGA 
Address: Operational Base + offset (0x11B0) 


| Bit |Attr|/Reset Value| Ci escription 
31:16|RO_|0x0000 
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| Bit [Attr|ResetValue| ss ——“i‘“‘;S:=CéiS scription 

rx_ana_afe_rate 
wa 14jRw foro RE for rx_ana_afe_rate[1:0] 

rx_ana_afe_ctle_pole 

s:azjaw jos CE for rx_ana_afe_ctle_pole[1:0] 
rx_afe_rate_ovrd_en 

a Override enable for rx_ana_afe_rate 
rx_ctle_pole_ovrd_en 

Override enable for rx_ana_ctle_pole 


9 frw joo | Baas aa ies ees na_afe_gain 
few oxo (eSemdeenaneformxana ate aM 


LANE1 DIG ANA RX AFE CTLE 
Address: Operational Base + offset (0x11B1 


| Bit |Attr|ResetValue|  —s—s/———C‘i scription = 
31:16|RO_[0x0000 


: reserved_15 6 
15:6 |Ro | One Reserved for future use 
rx_ana_afe_ctle_boost_ovrd_en 
srw joxo ana enable for rx_ana_afe_ctle_boost 
; rx_ana_afe_ctle_boost 
4:0. [Rw joxoo CE for rx_ana_afe_ctle_boost[4:0] 


LANE1 DIG ANA RX SCOPE 
Address: Operational Base + offset (0x11B2 


| Bit_|Attr| Reset Value 
Zee 0x0000 


Reserved for future use 

a rx_scope_self_clear_disable 
Disable the self-clearing for rx_ana_scope_ph_clk register 
rx_ana_scope_clk_en 

Enable the scope clocks going to the scope slicer and the lane 
digital part 


oo, ee 
0x00 Sets value for rx_ana_scope_phase[7:0] 


rx_ana_scope_ph_clk 
RW {0x0 Sets value for rx_ana_scope_ph_clk. 
This bit is self-clearing (i.e. only asserts for one cr_clk cycle) 


rx_ana_scope_sel 
Sets value for rx_ana_scope_sel 
; 2'b0O0O: AFE scope selected 
cra isaeaal kioe 2'b01: DFE even scope selected 
2'b10: DFE odd scope selected 
2'b11: DFE bypass/AFE buffer scope selected 


rxX_ana_scope_en 
Rw |0xo —2ana_SCope_ 
Sets value for rx_ana_scope_en 
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LANE1 DIG ANA RX SLICER CTRL 
Address: Operational Base + offset (0x11B3) 


| Bit |Attr/ResetValue| Ci eescription 
or ae 


9 |ro [oxo |rseredforfuture use 
Reserved 1 for f future use 
a Se 


LANE1 DIG ANA RX ANA IQ PHASE ADJUST 
Address: Operational Base + offset (0x11B4 


| Bit |Attr|ResetValue| ss —/——CSC—C‘i scription = 
eee ay 


reserved_15_7 
7 [Ro | Ox000 Reserved for future use 
rx_ana_igq_phase_adjust 
6:0 rw foxor ae for rx_ana_iq_phase_adjust[6:0] 


LANE1 DIG ANA RX_ANA IQ SENSE EN 
Address: Operational Base + offset (0x11B5) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_1 
15:1 ]RO- emote Reserved for future use 
rx_ana_iq_sense_en 
jo rw Joxo re for rx_ana_iq_sense_en 


LANE1 DIG ANA RX ANA CAL DAC CTRL EN 
Address: Operational Base + offset (0x11B6) 


| Bit |Attr|Reset Value| ——s—sDeScription 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_ 2 
15:2 |ro | ica Reserved for future use 
dac_ctrl_self_clear_disable 
Disable self-clearing for the rx_ana_cal_dac_ctrl_en register 


rx_ana_cal_dac_ctrl_en 

Rw loxo Value for rx_ana_cal_dac_ctrl_en. if 
DAC_CTRL_SELF_CLEAR_DISABLE=0, then this bit is self-clearing 
(i.e. only asserts for one cr_clk cycle) 


LANE1 DIG ANA RX ANA SIGNALS CHANGES ENABLE 

Address: Operational Base + offset (0x11B7 

| Bit |Attr|ResetValue|  —— “s——“‘;‘“SC*CéieScription=—— “sd 
31:16[RO [0xo000_—sifreserved ——“(‘“‘CS*S™S™~™S™C™CCCCCCd 


reserved_15_2 
2 RO |ox0000 Reserved for future use 
afe_update_self_clear_disable 
Disable self-clearing for the rx_ana_afe_update_en register 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_ana_afe_update_en 

Rw loxo Value for rx_ana_afe_update_en. if ee 
AFE_UPDATE_SELF_CLEAR_DISABLE=0, then this bit is self- 
clearing (i.e. only asserts for one cr_clk cycle) 


LANE1 DIG ANA RX _ANA PHASE ADJUST CLK 
Address: Operational Base + offset (0x11B8) 


| Bit |Attr|/ResetValue| Ci eescription 
Par ea 0x0000 


reserved_15_2 
5:2 |Ro | oxneee Reserved for future use 


RW Oxo joxo «fase adjust_self_clear_disable 
Disable self-clearing for the rx_ana_ig_phase_adjust_clk register 


rx_ana_ig_phase_adjust_clk 
rw loxo Value for rx_ana_iq_phase_adjust_clk. if 
PHASE _ADJUST_SELF_CLEAR_DISABLE=0, then this bit is self- 
i.e. asserts for one cr_clk cycle 


LANE1 DIG ANA STATUS O 
Address: Operational Base + offset (0x11B9 


| Bit |Attr|ResetValue|  —s—s/s———C‘iescription = 
eee 


reserved_15_ 4 
4 |ro foxooo [Reserved forfutureuse 

p fope Es oma 
Value from ANA for rx_ana_scope_data 

p fe po ainsi mactmk 
Value from ANA for rx_ana_cal_ result 
rsv_O 

1 fro joo acevo Cis 

p fo po Namen 
Value of tx_ana_loopback_en 

LANE1 DIG ANA STATUS 1 

Address: Operational Base + offset (0x11BA 


| Bit |Attr|ResetValue|  —s—s/s—/——C—C‘iescription = 
31:16|RO_[0x0000 


reserved_15 13 

alae RO oxo Reserved for future use 
rx_ana_vco_cntr 

12:0 |Ro- 20000 Value from ANA for rx_ana_vco_cntr 


LANE1 DIG ANA STATUS LOS 

Address: Operational Base + offset (0x11BB 

| Bit [Attr|ResetValue|  —— “s—“*‘“CSC:*CéiScription=— (“Cid 
31:16[RO [0x0000_——sifreserved ——(‘“‘(CSSSCSC™C™C™~C~CS 


reserved_15_6 
e RO |ox000 Reserved for future use 


15: 
5:3 0x0 rx_ana_los_threshold 
. Value to ANA for rx_ana_los_ threshold 
rx_ana_los_en 
2 ro foxo Value to ANA for rx_ana_los_en 
1 0x0 rx_ana_los_clk_en 
Value to ANA for rx_ana_los_clk_en 
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| Bit |Attr|ResetValue| Ci@eescription 


0x0 rx_ana_los 
Value from ANA for rx_ana_los 


LANEi1 DIG ANA CREGS TX ANA ATB REG 
Address: Operational Base + offset (0x11C0) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


15:7 [Ro forooo |feseredforiuiure use 
frm foxo Sig TeAte reasurement enable 
LANE1 DIG ANA CREGS RX ANA EQ CTRL 

Address: Operational Base + offset (0x11C4 


| Bit |Attr|/ResetValue| Ci escription = 
31:16|RO_|0x0000 


ibs [Ro [ewan entice: | 
mc ana_afe_blas_mt 


LANE1 DIG ANA CREGS RX ANA VCO CTRL 
Address: Operational Base + offset (0x11C5 


rx_ana_cdr_vco_temp_comp_en 

VCO temperature compensation enable 
rx_ana_cdr_vco_startup_code 

VCO startup code 


LANE1 DIG ANA CREGS RX ANA VREG CTRL 
Address: Operational Base + offset (0x11C6 


reserved_15_6 
Ro | Oxne? Reserved for future use 


po Wd ae 
VREG clk override reference voltage 

rx_ana_vreg_ovrd_vco_vref 

VREG VCO override reference voltage 

rx_ana_vreg_ovrd_vro_vref 


VREG VRO override reference voltage 
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| Bit |Attr|ResetValue| Cé@eescription 


rx_ana_vreg_ovrd_cp_vref 
2 VREG charge-pump override reference voltage 


: rx_ana_vreg_ring_ctrl 
VREG ring oscillator control 


LANE1 DIG ANA CREGS RX ANA DISCONNECT 
Address: Operational Base + offset (0x11C7) 
| Bit |Attr/ResetValue| ——“‘;‘“;C™SC~éi Scriptom =—— sd 
31:16/RO_ |0x0000 
reserved_15 3 
0x0000 Reserved for future use 


LANE1 DIG ANA CREGS RX ANA RSRVD_ CTRL 
Address: Operational Base + offset (0x11C8) 


: 0x00 reserved_15 8 
; Reserved for future use 

. rx_ana_nc 

Reserved bits for future use 


LANE1 DIG ANA CREGS RX ANA ATB CTRLIi 
Address: Operational Base + offset (0x11C9 


‘ rx_meas_atb_14 0 


rx_meas_atb_en 
rx_meas_atb_en 


LANE1 DIG ANA CREGS RX ANA ATB CTRL2 
Address: Operational Base + offset (0x11CA) 
[Reset Value| ———C‘iesscription = 


0x0 reserved_15_ 15 
Reserved for future use 


. rx_meas_atb_29_ 15 


LANE2 DIG ASIC LANE OVRD IN 

Address: Operational Base + offset (0x1200) 

| Bit [Attr|ResetValue| CC‘ ecription = 
[31:16[RO_|Oxo000_ reserved 


reserved_15 3 
0x0000 Reserved for future use 


133 fo forcoo eee Sees 
rx_loopback_clk_en 

2 RW {0x0 Loopback clock enable. When enabled the VCO clock of current 
lane is sent to the adjacent lane for TX BIST operation 
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| Bit |Attr|ResetValue| Ci@eescription 


Reserve_1 


Reserve_0O 
eo frwfoxo eee 
LANE2 DIG ASIC RX_ASIC LOS 
Address: Operational Base + offset (0x1201) 


| Bit |Attr|/ResetValue| Ci eescription = 
0x0000 


CN 
Value from asic for rx_los_en 
: 
Value from asic for rx_los_clk_en 
Value from asic for rx_los_timer_thresh1 
Value from asic for rx_los_ threshold 
Value of rx_los towards asic 


LANE2 DIG ASIC LOS OVRD_ IN 
Address: Operational Base + offset (0x1202) 
[Reset Value| CC‘ scription = 


reserved 15 10 


Reserved for future use 
rx_los_ovrd 

Override enable for rx_los 
rx_los_r 

Override value for rx_los 


Override enable for rx_los_threshold 
Override value for rx_los_ threshold 
Override enable for rx_los_clk_en 
Override value for rx_los_clk_en 
Override enable for rx_los_en 
Override value for rx_los_en 


LANE2 DIG ASIC LOS OVRD IN 1 
Address: Operational Base + offset (0x1203) 
[ResetValue[ —“ié‘iScriptiom 


: reserved_15_11 
ae Ro Joxoo Reserved for future use 


Override enable for rx_los_timer_threshi 
Override value for rx_los_timer_threshi 
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LANE2 DIG ASIC CDR CONTROL OVRD IN 
Address: Operational Base + offset (0x1206 
| Bit |Attr|ResetValue| ss —“‘“CW:#éCéi eScription =— (sd 


: reserved_15_4 
15:4 |RO- ree Reserved for future use 
3:1 


RO_| 
cdr_setting_sel 
RW {0x0 Override values for CDR setting bits which select the CDR gain 
values 
cdr_setting_sel_ovrd_en 
lo rw foxo Override enable for cdr_setting_sel signal 


LANE2 DIG ASIC RX OVRD IN O 
Address: Operational Base + offset (0x1207 


reserved 
15 |p foo MRcsevedforiuture we 
ow foo enable overide value fore ratetiso) 
6 rw foo (Enable overage value frre petate 
Jew foo Sterne vate torr reg 


LANE2 DIG ASIC RX OVRD IN 1 
Address: Operational Base + offset (0x1208) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_13 
feel? RO oxo Reserved for future use 
rx_clk_x2_en 
Override value for rx_clk_x2_en[2:0] 
rx_cdr_vco_highfreq 
Override value for rx_cdr_vco_highfreq 
0x0 


12:10 


oxo Cvaridevauc tore refidvalle) 

Override value for rx_ref_Id_val[6] 

fv [oxo [Rabe override values for al inputs controled by this register —_ 
Enable override values for all inputs controlled by this register 
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| Bit |Attr|ResetValue| —Cieescription 


rx_cdr_vco_lowfregq 
Override value for rx_cdr_vco_lowfreq 


: rx_ref_Id_val_5_0 
Override value for rx_ref_Id_val[5:0] 


LANE2 DIG ASIC RX OVRD IN 2 
Address: Operational Base + offset (0x1209) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


. reserved_15_14 
nas Ro joxo Reserved for future use 

en 
i ot Enable override values for all inputs controlled by this register 


; rx_vco_Id_val 
OxgSEe Override value for rx_vco_lId_val 


LANE2 DIG ASIC RX OVRD IN 3 
Address: Operational Base + offset (0x120A 


| Bit [Attr|ResetValue[ (Description 
31:16|/RO_|0x0000 


is_fo pe eae 

Reserved for future use 
reserved_14 to_10 

oxot Reserved_14 to_10 
disable_ovrd_en 

Enable override for rx_disable 


disable 
Override value for rx_disable 


Enable override for rx_clk_shift 
Override value for rx_clk_shift 
Enable override for rx_align_en 
align_en 

Override value for rx_align_en 


a 
Enable override value for rx_cdr_ssc_en 
Override value for rx_cdr_ssc_en 
: 
Enable override value for rx_cdr_track_en 
pow po eter tac en 
Override value for rx_cdr_track_en 


LANE2 DIG ASIC RX OVRD IN 4 

Address: Operational Base + offset (0x120B) 

| Bit [Attr/ResetValue| Céiescription 
[31:16[RO_|0x0000_ reserved 


N Ww A ul N Rr 
I 
= 


; reserved_15_7 
ea RO |ox000 Reserved for future use 
adpt_ovrd_en 
6 rw foxo Enable override for rx_adpt_dfe_en and rx_adpt_afe_en 
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| Bit |Attr[ResetValue| ss ——C—i—“‘;‘—C‘~Ci scription 
adapt_dfe_en 

2 Override value for rx_adapt_dfe_en 
adapt_afe_en 

Override value for rx_adapt_afe_en 


invert_ovrd_en 

Enable override for rx_invert 
invert 

Override value for rx_invert 
Ipd_ovrd_en 

Enable override for rx_lpd 
Ipd 

Override value for rx_lpd 


LANE2 DIG ASIC RX OVRD_ IN 5 
Address: Operational Base + offset (0x120C) 


[ResetValue| Ci escription 
0x0000 


reserved_15_ 2 

Ro |ox0000  |resenmadforfutureuse 
Enable override for rx_reset 
reset 


LANE2 DIG ASIC RX OVRD EQ IN 0O 
Address: Operational Base + offset (0x120D) 
[Reset Value| ——C‘iesscription 


eq_ctle_boost 
Override value for rx_eq_ctle_boost 


reserved 
Reserved 


Override value for rx_eq_afe_gain 
Override value for rx_eq_att_lvl 


LANE2 DIG ASIC RX OVRD EQ IN 1 

Address: Operational Base + offset (0x120E) 
[Attr|Reset Value| Céeescription = 
RO_|0x0000_ reserved 


eq_ovrd_en 
Enable override value for rx_eq_* inputs 


eq_dfe_tap1i 
1 visite Override value for rx_eq_dfe_tap1 


eq_dfe_tap2 
6:0 rw Joxao Override value for rx_eq_dfe_tap2 


LANE2 DIG ASIC RX OVRD OUT 0O 

Address: Operational Base + offset (0x120F) 

| Bit [Attr|ResetValue|  —————C‘i scription 
[31:16[RO_|Oxo000_ reserved 


: reserved_15_9 
15:9 |ro foxoo | Reserved for future use 
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| Bit [Attr/Reset Value| ——————s—S————CC Description — i sd 
ee RW IORO ect 
ee. 


roseve_0 
o Jew foro vere vate torr ack 


LANE2 DIG ASIC RX ASIC IN 0 
Address: Operational Base + offset (0x1215) 


| Bit |Attr/ResetValue| Ci eescription 
ees 


reserved_15 15 
Reserved for future use 
0x0 cdr_track_en 

Value from ASIC for rx_cdr_track_en 

13 0x0 adapt_dfe_en 
Value from ASIC for rx_adapt_dfe_en 
adapt_afe_en 
reserved 

a1 fro foo feemea 

. width 
; rate_1_0 
8:7 ro oxo Value from ASIC for rx_rate[1:0] 
; pstate 

6:5 ro |oxo Value from ASIC for rx_pstate 
Ipd 
req 

3 ro foxo Value from ASIC for rx_req 

> 0x0 data_en 
Value from ASIC for rx_data_en 

1 0x0 invert 

e Value from ASIC for rx_invert 
0x0 reset 

Value from ASIC for rx_reset 


LANE2 DIG ASIC RX ASIC IN 1 

Address: Operational Base + offset (0x1216) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|0xo000_ reserved 


; reserved_15_10 
pede RO foxoo Reserved for future use 
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| Bit |Attr|ResetValue| —Ci@eescription 


RO [oxo fatue from ASIC for re ratef3:2) 
Value from ASIC for rx_rate[3:2] 
reserved_7 
pro foo eco? 
: reserved_6 to 4 


po oo Nat ascents 
Value from ASIC for rx_disable 

po oo Aim ance dkehe 
Value from ASIC for rx_clk_shift 
align_en 

1 [Ro |oxo attetrom ASIC forme alignen 

p fo bo Siimaschen cna 
Value from ASIC for rx_cdr_ssc_en 


LANE2 DIG ASIC RX EQ ASIC IN 0O 
Address: Operational Base + offset (0x1217 
| Bit |Attr[ResetValue| =< ——(‘;SSCéiescription — 


Value from ASIC for rx_eq_ctle_boost 
Value from ASIC for rx_ana_afe_rate 


rx_ana_afe_ctle_pole 
Value from ASIC for rx_ana_afe_ctle_pole 


Value from ASIC for rx_eq_afe_gain 
Value from ASIC for rx_eq_att_lvl 


LANE2 DIG ASIC RX EQ ASIC IN 1 
Address: Operational Base + offset (0x1218 


Reset Value 
0x0000 
reserved 15 15 

Reserved for future use 


eq_dfe_tap1 
Value from ASIC for rx_eq_dfe_tapi 


eq_dfe_tap2 
Value from ASIC for rx_eq_dfe_tap2 


LANE2 DIG ASIC RX CDR VCO ASIC IN 0O 

Address: Operational Base + offset (0x1219) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|0xo000_ reserved 


reserved_15_12 
15:12 RO oxo Reserved for future use 


0x0 
. rx_clk_x2_en 
11:9 Jro oxo Value from ASIC for rx_clk_x2_en[2:0] 
p foo fagtamsts 
Value from ASIC for rx_cdr_vco_highfreg 
: rx_ref_Id_val 
7:1. ro Joxoo | Value from ASIC for rx_ref_Id_val 
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| Bit |Attr|ResetValue| Ci eecription 


0x0 rx_cdr_vco_lowfregq 
Value from ASIC for rx_cdr_vco_lowfreq 


LANE2 DIG ASIC RX CDR VCO ASIC IN 1 
Address: Operational Base + offset (0x121A) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


reserved_15 13 

seh RO oxo Reserved for future use 
rx_vco_Id_val 

12:0 |ro | one Value from ASIC for rx_vco_Id_val 


LANE2 DIG ASIC RX ASIC OUT O 
Address: Operational Base + offset (0x121B 


| Bit |Attr|ResetValue|  —s_—s/——C—C‘i scription = 
31:16|RO_[0x0000 


: reserved_15 5 
ne RO |ox000 Reserved for future use 
F adapt_sts 
4:3 [Ro joxo | Value from PHY for rx_adapt_sts 
valid 
2 |ro foxo Value from PHY for rx_valid 
rsv_0O 
2 fro ote 
0x0 ack 
Value from PHY for rx_ack 


LANE2 DIG LBERT CTL 
Address: Operational Base + offset (0x1220 


| Bit |Attr|ResetValue|  —s—s/s———CC—C—C‘i scription = 
31:16|RO_[0x0000 


fo po erates 
Reserved for future use 
‘ patO 
trigger_err 
4 RW {0x0 Insert a single error into a LSB any write of a 1 to this bit will 
insert an error 


mode 
Pattern to generate when changing modes, you must change to 
disabled first 
4'b0000: Disabled 
4'b0001: LFSR31: X*%31 + X*%28 4+ 1 
4'b0010: LFSR23: X*23 + X%18 + 1 
4'b0011: LFSR23: X*23 + x421 + x*16 + x*8 + x*5 4+ x42 4+ 
if 
3:0 |RW |0x0 4'b0100: LFSR16: X16 + x*5 + x%4 4+ x3 41 
4'b0101: LFSR15: X415 + X%144+1 
4'b0110: LFSR11: X411 + X%94+1 
4'b0111: LFSR9: X%9+4+ X45 4+ 1 
4'b1000: LFSR7: X“%7 + X46 + 1 
4'b1001: Fixed word (PATO) 
4'b1010: DC balanced word (PATO, ~PATO) 
4'b1011: Fixed pattern: (000, PATO, 3ff, ~PATO) 
others: Reserved 
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LANE2 DIG RX CDR CDR CTL O 

Address: Operational Base + offset (0x1224) 

Bit |Attr| Reset Value|_______Descrlptlon _| 
t5.1R0 woo fesenee 


RO foxoo ion. — “eee 5.11 
Reserved for future use 


dtb_sel 
Select to drive various signals onto the dtb 
4'b0000: Disabled 
4'b0001: Rx_pr_stable, rx_afe_stable from rx_ana_ctl 
4'b0010: Com_good, com_bad from rx_align 
4'b0011: Shift_in_prog, ana_odd_data from rx_align 
4'b0100: 2 MSB's of XAUI align FSM state 
4'b0101: 2 LSB's of XAUI align FSM state 

10:7 |RW |0x0 4'b0110: Error_high, low from Ibert_pm 
4'b0111: Ana_los, los_filter from los block 
4'b1000: Eios_state[0], eios_det from los block 
4'b1001: Cdr_valid, MSB of FSM state from cdr_ctl 
4'b1010: 2 LSB's of FSM state from cdr_ctl 
4'b1011: Rx_dig_rst, rx_dig_en 
4'b1100: Rx_ana_word_clk_i, rx_ana_dword_clk_i 
4'b1101: Lbert_pg strobe 
others: Reserved 


Rw loxo always_realign 
Realign on any misaligned comma 
phdet_en_pr_mode 
srw joo Enable partial response phase detector mode 
phdet_pol 
Reverse polarity of phase error 


phdet_edge 
Edges to use for phase detection. 
: 2'bO0: Ignore all edges 
Ba os RWS OX 2'b01: Use rising edges only 
2'b10: Use both edges 
2'bi1: Use falling edges onl 


. phdet_en 
Enable phase detector. Top bit is odd slicers, bottom is even 


LANE2 DIG RX _CDR CDR CTL 1 

Address: Operational Base + offset (0x1225) 

| Bit [Attr|ResetValue| Ci‘ 
31:16|RO_[0x0000_ reserved Sd 


ssc_off_cnti 

When SSC mode is disabled, the 12-bit word count in gain stage 
15:10|/RW /Oxic 1 is: 

(SSC_OFF_CNT1 * 4) in 20b mode 

(SSC_OFF_CNT1 * 5) in 16b mode 


ssc_off_cnt0 

When SSC mode is disabled, the 12-bit word count in gain stage 
RW |0x039 O is: 

(SSC_OFF_CNTO * 4) in 20b mode 

(SSC_OFF_CNTO * 5) in 16b mode 


LANE2 DIG RX CDR CDR CTL 2 
Address: Operational Base + offset (0x1226) 
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| Bit |Attr|Reset Value| Ci@eescription 
[31:16]RO_|0x0000 


ssc_on_cntl 

When SSC mode is enabled, the 12-bit word count in gain stage 1 
15:9 |RW /0x25 is: 

(SSC_ON_CNT1 * 8) in 20b mode 

SSC_ON_CNT1 * 10) in 16b mode 


ssc_on_cnt0O 

When SSC mode is enabled, the 12-bit word count in gain stage 0 
RW |0xObb is: 

(SSC_ON_CNTO * 8) in 20b mode 

SSC_ON_CNTO * 10) in 16b mode 


LANE2 DIG RX CDR CDR CTL 3 
Address: Operational Base + offset (0x1227 


reserved 


reserved_15_14 

Reserved for future use 

ssc_on_phug1 

When SSC mode is enabled, the phug value in gain stage 1 is 
SSC_ON_PHUG1 

ssc_on_phugO 

When SSC mode is enabled, the phug value in gain stage 0 is 
SSC_ON_PHUGO 


ssc_on_frug1l 
5:3 IR 0x3 When SSC mode is enabled, the frug value in gain stage 1 is 
SSC_ON_FRUG1 


ssc_on_frugO 
2:0 |RW {0x3 When SSC mode is enabled, the frug value in gain stage 0 is 
SSC_ON_FRUGO 


LANE2 DIG RX _CDR_ CDR CTL 4 

Address: Operational Base + offset (0x1228) 

| Bit [Attr|ResetValue| Ci‘ ection 
[31:16|RO [0x0000_— reserved 


; reserved_15_ 11 
as:11fro foxoo | Reserved for future use 
0x0 


15:1 
frug_ovrd_value 
Override value for frug (frequency update gain) 
3'b000: O 
3'b001: 1/16 LSB/update 
' 3'b010: 1/8 LSB/update 
a hia 3'b011: 1/4 LSB/update 
3'b100: 1/2 LSB/update 
3'b101: 1 LSB/update 
3'b110: 2 LSB/update 
3'b111: 4 LSB/update 
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| Bit |Attr|ResetValue| Ci@eescription 


phug_ovrd_value 
Override value for phug (phase update gain) : 
4'b0000: O 
4'b0001: 1000 ppm 
4'b0010: 2000 ppm 
4'b0011: 3000 ppm 
4'b0100: 4000 ppm 
4'b0101: 5000 ppm 
: 4'b0110: 6000 ppm 
Tek “1B ORO 4'b0111: 7000 ppm 
4'b1000: 8000 ppm 
4'b1001: 9000 ppm 
4'b1010: 10000 ppm 
4'b1011: 11000 ppm 
4'b1100: 12000 ppm 
4'b1101: 13000 ppm 
4'b1110: 14000 ppm 
4'b1111: 15000 ppm 


ovrd_dpll_gain 
ssc_off_frugO 

2:0 |RW {0x3 When SSC mode is disabled, the frug value in gain stage 0 is 
SSC_OFF_FRUGO 


LANE2 DIG RX CDR CDR CTL 5 
Address: Operational Base + offset (0x1229 


| Bit [Attr|ResetValue| ——ié‘i@Scriptiom 
31:16/RO |0x0000 reserved 


: reserved_15_12 
vias Ro joxo Reserved for future use 


ssc_off_lbrs3_frug1 
11:9 |RW |0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS3_FRUG1 
ssc_off_lbrs2_frug1 
When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS2_FRUG1 
ssc_off_lbrs1_frug1 
When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS1_FRUG1 
ssc_off_lbrsO_frug1 
When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRSO_FRUG1 


LANE2 DIG RX CDR CDR CTL 6 
Address: Operational Base + offset (0x122A) 


reserved_15 12 


Reserved for future use 
ssc_off_lbrs7_frug1 


When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS7_FRUG1 

ssc_off_lbrs6_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS6_FRUG1 
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| Bit |Attr| Reset Value, 


ssc_off_lbrs5_frug1 
5:3. |RW |0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS5_FRUG1 


ssc_off_lbrs4_frug1 
2:0 |RW |0Ox3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS4_FRUG1 


LANE2 DIG RX CDR CDR CTL 7 

Address: Operational Base + offset (0x122B 

| Bit |Attr[ResetValue| ss ——“‘;S~SC«éi scription — 
[31:16[RO |0x0000_—sifreserved tC —“‘“(‘(‘(“(‘((#S*S*S*™*™*™C™C™C™C‘*dC 


ssc_off_lbrs3_phug0O 
15:12;/RW |0x8 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS3_PHUGO 


ssc_off_lbrs2_phugO 

11:8 |RW |0x7 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS2_PHUGO 
ssc_off_lbrsi_phug0O 

7:4 |RW {0x6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS1_PHUGO 
ssc_off_lbrsO_phugO 

3:0 |RW |0Ox6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRSO_PHUGO 


LANE2 DIG RX CDR CDR CTL 8 

Address: Operational Base + offset (0x122C) 

| Bit [Attr|ResetValue|  ——————C‘Ci Scriptom 
[31:16[RO_|0xo000 reserved 


ssc_off_lbrs7_phugO 
15:12}/RW |Oxe When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS7_PHUGO 


ssc_off_lbrs6_phugO 

11:8 |RW /Oxc When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS6_PHUGO 
ssc_off_lbrs5_phugO 

7:4 |RW |Oxc When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS5_PHUGO 
ssc_off_lbrs4_phugO 

3:0 |RW |Oxa When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS4_PHUGO 


LANE2 DIG RX CDR CDR CTL 9 
Address: Operational Base + offset (0x122D) 


ssc_off_lbrs3_phug1 
When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS3_PHUG1 


ssc_off_lbrs2_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS2_PHUG1 

ssc_off_lbrsi_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS1_PHUG1 
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| Bit |Attr| Reset Value, 


SSC_OFF_LBRSO_PHUG1 


ssc_off_lbrsO_phug1i 
3:0 |RW |Ox2 When SSC mode is disabled, the phug value in gain stage 1 is 


LANE2 DIG RX CDR CDR CTL 10 
Address: Operational Base + offset (0x122E) 


ssc_off_lbrs7_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS7_PHUG1 

ssc_off_lbrs6_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS6_PHUG1 

ssc_off_lbrs5_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS5_PHUG1 

ssc_off_lbrs4_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS4_PHUG1 


LANE2 DIG RX_CDR_STAT 
Address: Operational Base + offset (0x122F) 
[ResetValue[  ———“‘i@Scriptiom — 


reserved_15_7 
Ro | exoge Reserved for future use 
Notes: Current value for dpll_frug[2:0] 


LANE2 DIG RX PWRCTL RX PSTATE PO 
Address: Operational Base + offset (0x1240 


po loo Viewed 
Reserved for future use 

rx_pO_dig_clk_en 

Enable/Disable RX digital clocks in PO 

rx_pO_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in PO, if 


RX_PO_DIG_CLK_EN and the top-level rx_data_en are both 


asserted, then continuous calibration is turned off and this value 
is ignored 

rx_pO_vco_cal_rst 

Enable/Disable resetting the RX VCO in PO 


Rw loxo rx_pO_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in PO 
rx_pO_ana_cdr_en 
ee of RX ana cdr_en in PO 
rx_p0O_ana_deser_en 
6 frwjot | Value of RX ana deserial_en in PO 
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| Bit |Attr|ResetValue| Ci eescription 
aes 


peeved 
eo few oa reserve 

LANE2 DIG _RX_PWRCTL_RX_PSTATE POS 

Address: Operational Base + offset (0x1241) 


[ResetValue| Cieescription 
0x0000 


0x0 reserved_15 12 
Reserved for future use 


0x0 rx_pOs_dig_clk_en 
Enable/Disable RX digital clocks in POS 


rx_pOs_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in POS, if 
W |Ox1 RX_POS_DIG_CLK_EN and the top-level rx_data_en are both 

asserted, then continuous calibration is turned off and this value 

is ignored 


[Attr'| 
RO_| 
rx_pOs_vco_cal_rst 
Enable/Disable resetting the RX VCO in POS 


31:16 
15:12 
11 
10 


0x0 rx_pOs_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in POS 
0x0 rx_pOs_ana_cdr_en 
Value of RX ana cdr_en in POS 
0x0 rx_pOs_ana_deser_en 
Value of RX ana deserial_en in POS 
5 0x0 rx_pOs_ana_clk_dcc_en 
Value of RX ana CLK_DCC_EN in POS 
rx_pOs_ana_clk_en 
Value of RX ana clk_en in POS 
Reserved 
rx_pOs_ana_clk_vreg_en 
Value of RX ana clk_vreg_en in POS 
rx_pOs_ana_afe_en 
Value of RX ana afe_en in POS 
reserved_0O 
jo |rw jot peso 
LANE2 DIG RX _ PWRCTL RX _PSTATE Pil 
Address: Operational Base + offset (0x1242 


| Bit |Attr|ResetValue| ss ———C‘i scription 
31:16|RO_[0x0000 


7 


reserved_15_12 
15:12 Ro Joxo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_p1_dig_clk_en 
Enable/Disable RX digital clocks in P1 


rx_p1_vco_contcal_en 
Enable/Disable continuous calibration of the RX VCO in P1, if 

10 RW /|0x0O RX_P1_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 


rx_p1_vco_cal_rst 

9 faw jot Enable/Disable resetting the RX VCO in P1 
Enable/Disable resetting the RX VCO frequency in Pi 
rx_p1_ana_cdr_en 

7 |Rw foxo RP of RX ana cdr_en in Pl 


rx_p1_ana_deser_en 
6 rw joxo Value of RX ana deserial_en in P1 
rx_p1_ana_clk_dcc_en 
rx_p1_ana_clk_en 
4 aw foxo of RX ana clk_en in Pl 
Reserved 
rx_p1_ana_clk_vreg_en 
Value of RX ana clk_vreg_en in P1 
rx_p1_ana_afe_en 
ee of RX ana afe_en in P1 
reserved_0O 
oe frwjot Remo 
LANE2 DIG RX PWRCTL RX PSTATE P2 
Address: Operational Base + offset (0x1243 
| Bit [Attr/ResetValue| Ci escription 
31:16 x0000 
; reserved_15_12 
15:12|Ro Joxo Reserved for future use 
rx_p2_dig_clk_en 


Enable/Disable RX digital clocks in P2 


[RO_|0x0000_ 
0 
rx_p2_vco_contcal_en 
Enable/Disable continuous calibration of the RX VCO in P2, if 
RW |0x0 RX_P2_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 


Enable/Disable resetting the RX VCO in P2 
rx_p2_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in P2 


rx_p2_ana_cdr_en 


Value of RX ana deserial_en in P2 

Value of RX ana CLK_DCC_EN in P2 

rx_p2_ana_clk_en 
RW 
W |0x0 


RW |0x0_ reserved 
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| Bit |Attr|ResetValue| ss Ci@eescription 


rx_p2_ana_clk_vreg_en 
Rw foxo ee of RX ana clk_vreg_en in P2 


2 
rx_p2_ana_afe_en 
Value of RX ana afe_en in P2 
reserved_0O 
LANE2 DIG RX PWRCTL RX PWRUP TIME O 
Address: Operational Base + offset (0x1244 


| Bit |Attr|ResetValue| —s—s/s/s—————C—C—C‘i scription = 
31:16|RO_[0x0000 


; reserved_15_10 
euuaks RO foxoo Reserved for future use 
rx_dpll_clock_switch_time 


RW |0xOf Wait between switching rx_dpll clock from Rx_clk to ref_clk or 
vice-versa 


rx_state_3a_and_3b_time 
a Wait between Power state 3A and 3B 
LANE2 DIG RX PWRCTL RX PWRUP TIME 1 
Address: Operational Base + offset (0x1245) 


| Bit |Attr|Reset Value| —s—SCDeescription 
31:16 ae 0x0000 reserved 


15:14 reserved_15_14 
Reserved for future use 
fast_rx_vreg_en 
a Enable fast RX VREG enable (simulation onl 


rx_vreg_en_time 
12:7 |RW |OxOd Power up time (in ref_range cycles) for RX ana vreg enable (spec 
500ns) 
oo a 
6 rw oxo wie Enable fast RX AFE enable (simulation onl 


rx_afe_en_time 
5:0 |RW |Oxia Power up time (in ref_range cycles) for RX ana AFE enable 
(spec >=1us) 


LANE2 DIG RX PWRCTL RX PWRUP TIME 2 
Address: Operational Base + offset (0x1246 


| Bit |Attr|ResetValue| ss ———C—C‘i scription = 
ae 


reserved_15_7 
7 |RO- oneoe Reserved for future use 
fast_rx_clk_en 
"| Enable fast RX clock enable (simulation only) 
rx_clk_en_time 
5:0 |RW |Oxila Power up time (in ref_range cycles) for RX ana clk (or dcc) enable 
(spec >1us) 


LANE2 DIG RX PWRCTL RX PWRUP TIME 3 

Address: Operational Base + offset (0x1247) 

| Bit [Attr|ResetValue| CC‘ Scriptom — 
[31:16[RO_|Oxo000 reserved 


: rx_deser_dis_time 
is:t4jrw oxo | Power down time in (ref_range cycles) for RX ana deserial enable 
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feghw foo (eae 


rx_deser_en_time 
13:12] a Rw | 0x0 Power up time (in ref_range cycles) for RX ana deserial enable 


rx_cdr_en_time 
11:8 |RW |Ox0 Power up time (in ref_range cycles) for RX ana CDR (or 
dfe/dfe_taps) enable (spec Ons) 


‘ rsvd_3 7.2 


rx_rate_time 
1:0 |RW |0x0 Power up time (in ref_range cycles) for RX ana rate or width 
change 


LANE2 DIG RX VCOCAL RX VCO CAL CTRL O 
Address: Operational Base + offset (0x1248 


| Bit |Attr|ResetValue| ——é‘CiScritiom 
31:16/RO |0x0000 reserved 


reserved 
; reserved_15_ 13 
pots Ro Joxo Reserved for future use 
vcoclk_correct_update 
Update the vcoclk_correct 
int_gain_cal_bounce_cnt 


11:9 |RW |Ox2 Number of bounces (i.e. direction changes) on the int_gain code 
before indicating that the RX VCO calibration is done 


int_gain_cal_cnt_shift 
RW /|0x0 Number of shifts to apply to Id_cnt inputs when performing 

int_gain code calibration 
int_gain_cal_fixed_cnt_en 

5 RW {0x0 Enable a fixed count (instead of bounce count) for int_gain code 
calibration 
int_gain_cal_fixed_cnt 

4:0 |RW /0x00 Number of steps done during int_gain code calibration when 
INT_GAIN_CAL_FIXED_CNT_EN is enabled. 


LANE2 DIG RX VCOCAL RX VCO CAL CTRL 1 

Address: Operational Base + offset (0x1249) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|0x0000_ reserved 


dtb_sel 
DTB select for RX VCO dtb signals 
7'hO1: {chkfrq_en, ref_dig_clk} 
7'hO2: {rx_ana_cdr_vco_en_i, rx_ana_cdr_startup_i} 
: 7'h04: {rx_vco_up, dpll_freq_rst} 
1D: 2: RWS 1 Ox00 7'hO8: {rx_vco_contcal_en, rx_vco_cal_rst} 
7'h10: {chkfrq_done, vcoclk_too_fast} 
7'h20: {cal_dir, rx_vco_cal_done} 
7'h40: {curr_state[0], rx_vco_cnt[0]} 
others: Reserved 


dpll_cal_ug 
DPLL calibration update on int_gain code 
8:5 |RW |Ox8 3'hO: O 
others: (1/16)*2“(DPLL_CAL_UG-1) LSB/update 
Maximum DPLL_CAL_UG=10, i.e. 32 LSB/update 
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| Bit |Attr|ResetValue| ss Ci@eescription 


disable_int_cal_mode 

When asserted, then the DPLL frequency register is never 

modified by the RX VCO calibration FSM (even, if DPLL_CAL_UG 
4 RW {0x0 is non-zero). In this case, the calibration will always be 

performed on the VCO freq_tune code. 

This allows disabling of integral calibration feature, and hence 

onl ing freg_tune calibration. 


rx_vco_contcal_en 

3 RW |0x0 Override value for the continuous calibration enable from the RX 
PWRSM 
rx_vco_cal_rst 

Override value for the calibration reset from the RX PWRSM 
rx_vco_freq_rst 

Override value for the frequency reset from the RX PWRSM 

Rw loxo rx_vco_ovrd_sel 

Override the calibration controls from the RX PWRSM 


LANE2 DIG RX VCOCAL RX VCO CAL CTRL 2 

Address: Operational Base + offset (0x124A 

| Bit |Attr[ResetValue|  ——<s—“‘;‘“;C™CCi scription 
[31:16[RO |Ox0000_—sireserved eC —“‘“‘(“‘“(“(“(;:S#S*S*S*C*C*C*C*C*C*C*C*™*C*C*C*C*C*C*C™C™C™C™C™C™C™C~C~C~*C 


:0_|aw Jovzoo [Sereng/vaiueoftreq une code 


LANE2 DIG RX _VCOCAL RX VCO CAL TIME 0 
Address: Operational Base + offset (0x124B) 


.,Bit_{Attr| Reset Value|____________Deseription _ 
Swi 0x0000 


15 awe 0x0 fast_rx_vco_wait 
Enable fast RX VCO power up (simulation only) 


rx_vco_cntr_pwrup_time 
14:11/RW |0x6 Power up time (in ref_range cycles) for RX ana VCO cnter 
(spec >200ns) 


rx_vco_update_time 
10:7 |RW |0x6 Settle time (in ref_range cycles) for RX ana VCO update 
freg_tune or int_gain 


rx_vco_startup_time 
RW /|0x19 Power up time (in ref_range cycles) for RX ana VCO startup 
(spec >1us) 


LANE2 DIG RX VCOCAL RX VCO CAL TIME 1 

Address: Operational Base + offset (0x124C 

| Bit |Attr[ResetValue|  ———s——“‘;S™~CSC*éi scription — 
[31:16/RO |0x0000__[reserved 


reserved —“Csi—“CSs—‘“—s“‘“‘“‘i‘sSC*zr 
: reserved_15 3 
15:3 [ro | Oxneee Reserved for future use 
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| Bit |Attr| Reset Value, 


rx_vco_cntr_settle_time 


2:0 |RW {0x3 RX VCO counter value settling time in (ref_dig_clk cycles) (spec: 
3 ref_dig_clk cycle) 


LANE2 DIG RX VCOCAL RX VCO STAT O 
Address: Operational Base + offset (0x124D) 


Reset Value 
0x0000 


Bit {Ae 

13 [Ro Joo |Cistentvalue of ana or vooen i 
12 Ro | x0 
11 Ro | 


3 
15 


0 
0x0 rx_ana_vco_cntr_en 
Current value of rx_ana_vco_cntr_en_i 
rx_ana_vco_cntr_pd 
10 ro joxo ana. value of rx_ana_vco_cntr_pd_i 
0x000 rx_ana_cdr_freq_tune 
Current value of rx_ana_cdr_freq_tune_i 


LANE2 DIG RX VCOCAL RX VCO STAT 1 
Address: Operational Base + offset (0x124E 


| Bit |Attr|ResetValue|  —=—s—s/s—————C—C‘iescription = 
31:16|RO_[0x0000 


reserved_15_9 

15:9 [ko ooo |pcsenvedforfutureuse 

p fo oo itt nercegaiepeg eat 
Indicates that the RX integral frequency is reset or not 

p fo oo ata xeon ction 
Indicates that the RX VCO has completed calibration 

fo oo SES tn clin etn te Sh — 
Value of the continuous calibration enable from the RX PWRSM 

fo po Nie aotonrattone aris 
Value of the calibration reset from the RX PWRSM 

fo oo Sysco anny et fom he crus 
Value of the RX VCO frequency reset from the RX PWRSM 

po fo pe [cy ieRicocuem 
Value of the RX VCO CAL FSM 


LANE2 DIG RX VCOCAL RX VCO STAT 2 
Address: Operational Base + offset (0x124F 


| Bit |Attr|ResetValue| —s—s/s——C—C‘i scription = 
31:16|RO_[0x0000 


rx_vco_up 
Indicates that the RX VCO is read 


rx_ana_cdr_startup 
Current value of rx_ana_cdr_startup_i 


15 0x0 
14 0x0 rx_vco_correct 
Indicates that the RX VCO clock has the correct frequency 
13 0x0 vcoclk_too_fast 
Indicates that the RX VCO clock frequency is too fast 
. vco_cntr_final 
12:0 fro | px0000 Value of RX VCO counter when refclk counter expired 


LANE2 DIG RX RX _ ALIGN _XAUI_COMM_MASK 
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Address: Operational Base + offset (0x1250 


Bit {attr Reset Value 
aed 0x0000 


as fee, 5_10 
Reserved ee future use 


xaui_comm_mask 
RW |0x3ff XAUI_COMMA mask. For 10-bit COMMA set the mask to Ox3FF 
and for 7-bit COMMA set the mask to 0x3F8 


LANE2 DIG RX LBERT CTL 

Address: Operational Base + offset (0x1251) 

Dit |Attr| Reset Value|__________Descelptlon _ 
15:5 fo Jowoo fesenee SS 


ne Gee 55 
15:5 | ° RO foxooo Reserved for future use 


sync 

Synchronize pattern matcher LFSR with incoming data A write of 
RW {0x0 a one to this bit will reset the error counter and start a 

synchronization of the PM, there is no need to write this back to 

zero to run normally. 


mode 
Pattern to match When changing modes, you must change to 
disabled first 
4'b0000: Disabled 
4'b0001: LFSR31: X*31 + X%28 + 1 
4'b0010: LFSR23: X*23 + X%18 + 1 
4'b0011: LFSR23: X*23 + x421 + x*.16 + x*%8 + x45 4+ x42 4+ 
1 
3:0 |RW {0x0 4'b0100: LFSR16: X*.16 + x*5 + x%.4.4+ x3 4+1 
4'b0101: LFSR15: X*15 + X%14 +1 
4'b0110: LFSR11: X*%11 + X49 4+1 
4'b0111: LFSR9: X%9+X%54+1 
4'b1000: LFSR7: X%7+X%6+4+1 
4'b1001: D[n] = d[n-10] 
4'b1010: D[n] = !d[n-10] 
4'b1011: D[n] = !d[n-20] 
others: Reserved 


LANE2 DIG RX _LBERT ERR 
Address: Operational Base + offset (0x1252) 


Bit_{Attr| Reset Value|__________Deseription __| 

Chie Tanah | 
po fife 

5 fw po If active, multiply count by 128. if OV14=1 and count=2%15-1, 

signals overflow of counter (2 reads needed to read value) 

count 

A read of this register, or a sync of the PM resets the error count. 

Current error count, if OV14 field is active, then multiply count by 

128 (2 reads needed to read value) 


RO foxoo 


14:0 |RW |0x0000 


LANE2 DIG RX RX LOS LOS O 
Address: Operational Base + offset (0x1253) 


| Bit |Attr|/Reset Value| Ci escription 
31:16|RO_|0x0000 


: reserved_15_9 
15:9 ]ro |oxoo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_los_filt_byp 
Bypass digital LOS filter 


. rx_los_t_threshO_r 

LOS timerO threshold to count presence of zeros on rx_los 
: rx_los_wait_r 

Initial wait time for rx_los after rx_los_en is asserted 


LANE2 DIG RX PWRCTL PWR CTRL STATE STATUS 
Address: Operational Base + offset (0x1255 


| Bit |Attr|ResetValue| s/s —/——C—C‘iecription = 
ae ee oe 


reserved_15_5 
cs Oxon Reserved for future use 
rx_pwrsm_state 
4:0 |ro foxoo (PY for rx_pwrsm_state 


LANE2 DIG RX DPLL FRE 
Address: Operational Base + offset (0x125C 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


; reserved_15_14 
a afro joxo Reserved for future use 
val 
13:0 |RW |0x2000 Freq is 125*VAL ppm from the reference (2 reads needed to read 
value) 


LANE2 DIG RX DPLL FREQ BOUND O 
Address: Operational Base + offset (0x125D) 


Bit Attr| Reset Value|________Deseription _ 
ae 0x0000 


Koo eee for future use 
upper_freq_bound 
Upper frequency bound in terms of LSBs of the integral control 
code 
freq_bound_en 
ae Enable the frequency bounds feature 


LANE2 DIG RX DPLL FRE BOUND 1 
Address: Operational Base + offset (0x125E 


 Bit_{Attr| Reset Value 
Perey 0x0000 


Reserved for future use 
lower_freq_bound 

RW |0x19c Lower frequency bound in terms of LSBs of the integral control 
code 


LANE2 DIG RX ADPTCTL ADPT CFG 0O 
Address: Operational Base + offset (0x1260 


| Bit |Attr|ResetValue| sss Ci ecription = 
31:16|RO_[0x0000 


adpt_clk_div4_en 
Set the adaptation clock to be divided by 4 (default is div2 
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| Bit |Attr|ResetValue| Ci@eescription 


start_asm1 
14 RW {0x0 Start adaptation state machine #1 (VGA, CTLE, DFE, EYEH) This 
register-bit is self-clearing 


: n_tgg_asm1 
ey Number of toggle loop iterations for ASM1 
n_top_asm1 
9:0 [RW epee Number of top level loop iterations for ASM1 


LANE2 DIG RX ADPTCTL ADPT CFG 1 
Address: Operational Base + offset (0x1261) 
| Bit [Attr/ResetValue| —Céiescription 
31:16[RO_ |0x0000_ reserved 


Bride could value (only valid, if adaptation is run 
6:0 |rw foxoo | Naabecor eh cycles for adaptation SM #1 


LANE2 DIG RX ADPTCTL ADPT CFG 2 
Address: Operational Base + offset (0x1262) 
| Bit _| 


: reserved_15_10 

Pode RO foxoo Reserved for future use 

9:5 |RW 
tgg_pttrn_O 

4:0 |RW /0x02 Pattern for the first toggle loop error slicer is moved downward by 
data tap1, if this pattern is matched 


[Attr| 
[RO_| 
tgg_pttrn_1 
0x06 Pattern for the second toggle loop error slicer is moved upward 
by data tap1, if this pattern is matched 
LANE2 DIG RX_ADPTCTL ADPT CFG 3 


Address: Operational Base + offset (0x1263 


esl_twice_dsl 

Assert, if error slicer has twice the voltage range as the data 
slicer (for the same 8 bits). 

tgg_en 

Enable toggling of the error slicer 


eyeho_en 
Enable eye height measurement using odd error slicer 


eyehe_en 
Enable eye height measurement using even error slicer 


dfe_en 


Enable DFE adaptation for taps 5-1 


att_en 
Enable ATT adaptation 
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| Bit |Attr|ResetValue| Ci@eescription 


vga_en 
Enable VGA adaptation 
0x00 


ctle_en 
4:0 |RW Enable CTLE boost adaptation, the five bits determine which 
correlators are used to adapt the CTLE 


LANE2 DIG RX ADPTCTL ADPT CFG 4 
Address: Operational Base + offset (0x1264 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: dfe2_th 

is:12|rw foxo DFE Tap2 correlation decision threshold (2“N-1 
: dfei_th 

DFE Tap1 correlation decision threshold (2“N-1) 


vga_th 

VGA correlation decision threshold (2“N-1), During eye height 
measurement, the VGA_TH is repurporsed for error slicer 
updates. 


LANE2 DIG RX ADPTCTL ADPT CFG 5 
Address: Operational Base + offset (0x1265) 


[ResetValue| Cieescription 
0x0000 


Attr 
31:16|RO_| 
eae offset to the decision threshold 

BEE aps correlation decision threshold (2“N-1) 


LANE2 DIG RX ADPTCTL ADPT CFG 6 
Address: Operational Base + offset (0x1266) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: att_low_th 
ies ATT low threshold 
vga_sat_cnt_sticky 
12 RW |0Ox1 If deasserted, then VGA saturation counts must be consecutive to 
change ATT 
‘ vga_sat_cnt 
VGA saturation count 


att_mu 
8:6 rw joxa (att gain code update gain (2“N 


vga_mu 
5:3. IRW |ox5 VGA gain code update gain (2“N). During eye height 
; measurement, the VGA_MU is repurporsed for error slicer 
pdates. 


; ctle_mu 
CTLE boost code update gain (2“N) 
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LANE2 DIG RX ADPTCTL ADPT CFG 7 
Address: Operational Base + offset (0x1267 


ResetValue| Cieesscription 
x0000 


0 

0x0 reserved_15_ 15 
Reserved for future use 

0 


x10 vga_lev_low 
VGA level low saturation limit 
vga_lev_high 
loxta 49% level high saturation limit 
vga_min_sat 
VGA minimum saturation limit 


LANE2 DIG RX ADPTCTL ADPT CFG 8 
Address: Operational Base + offset (0x1268) 


0x0000 


x0 reserved_15_ 15 
Reserved for future use 
4 


ox dfe5_mu 


DFE tap5 code update gain (2“N) 
dfe4_mu 
DFE tap4 code update gain (2“N) 
dfe3_mu 
DFE tap3 code update gain (2“N) 


: dfe2_mu 
: dfei_mu 


LANE2 DIG RX ADPTCTL ADPT CFG 9 

Address: Operational Base + offset (0x1269) 

| Bit [Attr|ResetValue| ss —“‘(S™~ Ci scription — Cd 

[31:16|RO [0x0000_——sireserved ——(i‘“*‘“;‘“‘“‘“CS*SSCSCCC*sS 
err_slo_adpt_init 

15:8 |RW |0x00 The error odd slicer is initialized to this value at the start of a new 
adaptation request. 


err_sle_adpt_init 
7:0 RW |0x00 The error even slicer is initialized to this value at the start of a 
new adaptation request. 


LANE2 DIG RX ADPTCTL RST ADPT CFG 
Address: Operational Base + offset (0x126A 
| Bit |Attr[ResetValue| ——“‘;‘“;™C*éi scription =— sd 
31:16/RO |0x0000 reserved 
reserved_15 5 
0x000 Reserved for future use 


rst_adpt_tap1 


Reset data Tap1 when turning off DFE adaptation (taps 2-5 are 
always turned off when DFE adaptation is turned off) 
rst_adpt_ctle_pole 

Reset CTLE pole when turning off AFE adaptation 


rst_adpt_ctle_boost 


Reset CTLE boost when turning off AFE adaptation 
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| Bit |Attr|ResetValue| Ci escription 


rst_adpt_vga 
: Reset VGA when turning off AFE adaptation 


rst_adpt_att 
jo rw fox Reset ATT when turning off AFE adaptation 


LANE2 DIG RX ADPTCTL ATT STATUS 
Address: Operational Base + offset (0x126B) 
| Bit [Attr/ResetValue| Ci ecription 


po oo eter 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


att_adpt_code 
Value of ATT adaptation code 


LANE2 DIG RX ADPTCTL VGA _ STATUS 
Address: Operational Base + offset (0x126C 
[ResetValue|— —“‘CS™CO@Scription=—— (ssid 


po ooo ceeeiieMeewe 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


vga_adpt_code 
Value of VGA adaptation code 


LANE2 DIG RX ADPTCTL CTLE STATUS 
Address: Operational Base + offset (0x126D 


reserved 


0 reserved_15 14 
Reserved for future use 
0 


asmi_done 
Ox 


Asserts when adaptation state machine #1 is done 
ctle_pole_adpt_code 

Value of CTLE pole adaptation code 
ctle_boost_adpt_code 

Value of CTLE boost adaptation code 


LANE2 DIG RX ADPTCTL DFE TAP1 STATUS 
Address: Operational Base + offset (0x126E) 


| Bit |Attr|/ResetValue| Ci eescription = 
x0000 


0 
reserved_15_14 
15:14 Ro Joxo | Reserved for future use 
Oxo asm1_done 
Asserts when adaptation state machine #1 is done 
dfe_tap1_adpt_code 
0x0000 Value of DFE tap1 adaptation code 


[Attr| 
1:16/RO | 
13 fro | 
2 ro 


LANE2 DIG RX ADPTCTL DFE TAP2 STATUS 
Address: Operational Base + offset (0x126F) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


; reserved_15_ 13 
yakas RO oxo Reserved for future use 


12 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
. dfe_tap2_adpt_code 
11:0 |ro | oxue Value of DFE tap2 adaptation code 


LANE2 DIG RX ADPTCTL DFE TAP3 STATUS 

Address: Operational Base + offset (0x1270) 

| Bit [Attr|ResetValue|  ————C‘Ci scription = 
[31:16[RO_|Oxo000_ reserved 


CO 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


dfe_tap3_adpt_code 
Value of DFE tap3 adaptation code 


LANE2 DIG RX ADPTCTL DFE TAP4 STATUS 
Address: Operational Base + offset (0x1271) 


[ResetValue{/ C—C‘i scription 
x0000 


[Attr| 
31:16|RO | 
- reserved_15 13 
Reserved for future use 
12 fro 
11.0 [ro | 


0) 
0x0 
0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
dfe_tap4_adpt_code 
11:0 | Exoue Value of DFE tap4 adaptation code 
LANE2 DIG RX ADPTCTL DFE TAP5 STATUS 


Address: Operational Base + offset (0x1272) 
Reset Value p 


Po eseription 
po foo seers Meee 

Reserved for future use 

Asserts when adaptation state machine #1 is done 


dfe_tap5_adpt_code 
Value of DFE tap5 adaptation code 


LANE2 DIG RX ADPTCTL DFE DATA EVEN VDAC OFST 
Address: Operational Base + offset (0x1273 


reserved_15 8 


Reserved for future use 


LANE2 DIG RX_ADPTCTL DFE DATA ODD VDAC OFST 
Address: Operational Base + offset (0x1274) 


|Attr|Reset Value] Cieescription 
31:16]RO_|0x0000 
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aa cae eaaaa 


a 
Reserved for future use 


: dfe_data_odd_vdac_ofst 

Offset value for DFE data odd vDAC 
LANE2 DIG RX _ADPTCTL RX SLICER CTRL EVEN 
Address: Operational Base + offset (0x1275) 


| Bit |Attr|/ResetValue| Ci escription 
is 0x0000 


reserved_15_4 
a 0x000 Reserved for future use 
rx_ana_slicer_ctrl e 


LANE2 DIG RX ADPTCTL RX SLICER CTRL ODD 

Address: Operational Base + offset (0x1276) 

| Bit [Attr|ResetValue| CC‘ scription — 
a 


reserved_15 4 
oo Ox000 Reserved for future use 
rx_ana_slicer_ctrl_o 
3:0 Jaw fox |G for rx_ana_slicer_ctrl_o[3:0] 


LANE2 DIG RX ADPTCTL DFE ERROR EVEN VDAC OFST 

Address: Operational Base + offset (0x1277 

| Bit |Attr[ResetValue| ss ——‘S Ci escription 
[31:16|RO |0x0000__[reserved 


reserved —“‘“‘CS*S*S*S™*™*™C™CCCCCisdC 
sa po oso aetna 
Reserved for future use 
dfe_error_even_vdac_ofst 
er 4 Offset value for DFE error even vDAC 
LANE2 DIG RX ADPTCTL DFE ERROR ODD VDAC OFST 
Address: Operational Base + offset (0x1278) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
’ dfe_error_odd_vdac_ofst 
Offset value for DFE error odd vDAC 
LANE2 DIG RX ADPTCTL ERROR SLICER LEVEL 
Address: Operational Base + offset (0x1279) 


Bit | Attr| Reset Value 
[31:16/RO |0x0000 reserved ti—(‘“sSOSOSOCOCOOOOOOSSSSSS 


e_sle_lvl 

15:8 |ro foxoo | aan error slicer level 
e_slo_lvl 

0 |RO |oxoo Odd error slicer level 


LANE2 DIG RX ADPTCTL ADPT RESET 
Address: Operational Base + offset (0x127A 
| Bit |Attr[ResetValue|  ———<s——“‘(S Ci escription — 
[31:16[RO |0x0000_—sifreserved — — —“‘“(‘(‘(‘“‘(‘(C(;:*#S*C*C*C*C*C*C*™C™C™C™C™C™C™C~*@CYS 
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| Bit |Attr[Reset Value| —“—~é‘“S;C@Scription — 
reserved_15_ 1 
Reserved for future use 


reset_asm1 

Resets adaptation state machine (ASM1) as well as the stats 
RW |0x0 

capture block. 

This is a self-clearing bit, and requires re-start of ASM1. 


LANE2 DIG RX STAT LD VAL 1 
Address: Operational Base + offset (0x1280 


| Bit |Attr|ResetValue| ——Ci‘ie@Scritiom 
31:16/RO |0x0000 reserved 


scl1_ start 
Start sample counter #1 this is a self-clearing bit 
: scl1_lId_val 
Oxon? Sample counter #1 load value 


LANE2 DIG RX STAT DATA MSK 
Address: Operational Base + offset (0x1281) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: data_msk_15_0 
Oxia Value of data_msk_r[15:0] 


LANE2 DIG RX STAT MATCH CTLO 
Address: Operational Base + offset (0x1282 


| Bit |Attr|ResetValue| sss ——C‘iescription = 
31:16|RO_[0x0000 


scope_dly 
15:14;RW |0x0 For clock cycle delays on scope_data_rx_clk, an additional MSB is 
added in SCOPE_DLY_2 


: data_msk_19_16 
aed? Value of data_msk_r[19:16] 
; pttrn_cria_4_0 
Value of pattern A for 1st correlator (bits 4:0 
. pttrn_msk_cria_4_0 
Value of pattern A mask for 1st correlator (bits 4:0) 


LANE2 DIG RX STAT MATCH CTL1 
Address: Operational Base + offset (0x1283) 


| Bit |Attr/ResetValue| Ci eescription 
x0000 


0 
po fo eae 
Reserved for future use 

Enable ORing of adapation pattern with pattern CR1A 

Value of pattern B for 1st correlator (bits 4:0) 

Value of pattern B mask for 1st correlator (bits 4:0) 
pttrn_crib_en 

Enable pattern B matching for 1st correlator 


LANE2 DIG RX STAT STAT CTLO 
Address: Operational Base + offset (0x1284) 


[31:16/RO_| 
pwr 
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. Bit |Attr| Reset Value|_____________Deseription __ 
eae 0x0000 


skip_en 
15 [rw | oxo SMP of skip_en_r 


sc_timer_mode 

Rw loxt Sample counter operation mode 
1'bO: Counts number of matched samples 
1'b1: Counts clock cycles (i.e. a timer 


stat_rxclk_sel 
Select stat clock 
1'bO: Ref_range_clk 
Be CRN Ee 1'b1: Rx_dig_clk (i.e. RX dword clk) 
Before changing stat_rxclk_sel_r from 1->0, the rx_dig_clk must 
be active (i.e. enabled) 


stat_src_sel 
Select stat source input 
3'bO00: {20{rx_cal_result}} 
3'b001: {{20{scope_data_rxclk_dly_s0O1}}, 
{20{scope_data_rxclk_dly}}} 
12:10;/RW |0x0 3'b010: Rx_phase[39:0] 
3'b011: Rx_error[39:0] 
3'b100: Rx_data[39:0] 
3'b101: Rx_phdir[39:0] 
3'b110: 40'NFF_FFFF_FFFF 
others: Reserved 


stat_shft_sel 
Select stat source shift value 
4'b0000: Correlate N-1 -> N+3 (use N for offset calibration) 
4'b0001: Correlate N+1 -> N+5 (for taps1-5) 
4'b0010: Correlate N+6 ->N+10 
4'b0011: Correlate N+11 -> N+15 
Rw loxo 4'b0100: Correlate N+16 -> N+20 
4'b0101: Correlate N+21 -> N+25 
4'b0110: Correlate N+26 -> N+30 
4'b0111: Correlate N+31 -> N+35 
4'b1000: Correlate N+36 -> N+39 
others: Reserved 
Setting 0x8 is only used in 20b mode (for checking corr on bits 
36-39) 


corr_mode_en 
Enable correlation mode 


corr_src_sel 
Select correlation input source 
2'b00O: Rx_error[39:0] 

4:3. |RW {0x0 2'b01: Rx_phase[39:0] 
2'b10: {{20{scope_data_rxclk_dly_sO1}}, 
{20{scope_data_rxclk_dly}}} 
2'b1i1: No correlation 
corr_shft_sel 
Select shift for phase. 

e RM Ox8 1'bO: None 
1'b1: >>1 
corr_shft_sel_vga 

1 rw loxo select shift for error going to VGA. 
1'bO: None 
1'b1: >>1 
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| Bit |Attr|ResetValue| Ci@eescription 


reserved_0O 
jo |rw joo reserved 
LANE2 DIG RX STAT STAT CTL1 
Address: Operational Base + offset (0x1285) 


| Bit _|Attr| Reset Value 
[31:16]RO_|0x0000 


vid_ctl 
Gating configuration of stats collection 
2'b00: Ignore both cdr_valid and rx_valid 
PR One 2'b01: Gate stats collection with cdr_valid 
2'b10: Gate stats collection with rx_valid 
2'b11: Ignore both cdr_valid and rx_valid 
vid_loss_clr 
Clearing of stats collection upon loss of valid 
+ exe 1'bO: Hold sample and stat counters 
1'b1: Clear sample and stat counters 
data_dly_sel 
12:11;/RW {0x0 For clock cycle delays on rx_data[19:0], an additional MSB is 
added in data_dly_sel_2 
stat_clk_en 
10 rw foxo Clock gate enable for stat clock 
sc_pause 
9 rw foxo Pause the sample counter and stat counters 
. reserved_8_7 
stat_cnt_6_en 
6 rw foo Enable for stat counter 6 
stat_cnt_5_en 
srw foxo Enable for stat counter 5 
ee eee 
pe oe ie Enable for stat counter 4 
stat_cnt_3_en 
RW |0x1 Enable for stat counter 3 only counter to be enabled by default, 
since used for offset calibration 
See 
a Ox8 Enable for stat counter 2 
stat_cnt_l_en 
1 rw foxo Enable for stat counter 1 
stat_cnt_O_en 
jo rw oxo Enable for stat counter 0 
LANE2 DIG RX STAT SMPL CNT1 


Address: Operational Base + offset (0x1286) 


| Bit |Attr/ResetValue| Ci eescription 
a a a 


smpl_cnti_done 
Status of sample counter #1 
smpl_cnt1 

aie moe Current value of sample counter #1 


LANE2 DIG RX STAT STAT CNT O 
Address: Operational Base + offset (0x1287) 
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. Bit |Attr| Reset Value|________________Deseription _ 
ee 0x0000 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_O 

oka Ox0000 Current value of stat counter #0 


LANE2 DIG RX STAT STAT CNT 1 

Address: Operational Base + offset (0x1288 

| Bit [Attr|ResetValue| ss —“‘“CS#*éS scription =— 
ree oe eee 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_1 

=e OnEO0E Current value of stat counter #1 


LANE2 DIG RX STAT STAT CNT 2 

Address: Operational Base + offset (0x1289) 

| Bit [Attr|ResetValue|  —————C*‘Ci@Scriptiom 
a 


smpl_cnt1_done 
Status of sample counter #1 
stat_cnt_2 

ae ere Current value of stat counter #2 


LANE2 DIG RX STAT STAT CNT 3 

Address: Operational Base + offset (0x128A) 

| Bit [Attr/ResetValue| Ci ecription 
a — ee = CS 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_3 

a E0000 Current value of stat counter #3 


LANE2 DIG RX STAT STAT CNT 4 

Address: Operational Base + offset (0x128B 

| Bit [Attr|/ResetValue| ss ——“‘S#Cé@S eScription =— 
4 reserved 


smpl_cnt1_done 
Status of sample counter #1 
stat_cnt_4 

fale Oxtonn Current value of stat counter #4 


LANE2 DIG RX STAT STAT CNT 5 

Address: Operational Base + offset (0x128C) 

bit |Attr| Reset Value|_________Deseription _| 
a = 


smpl_cnt1_done 
Status of sample counter #1 
stat_cnt_5 

eet x0gn0 Current value of stat counter #5 


LANE2 DIG RX STAT STAT CNT 6 
Address: Operational Base + offset (0x128D) 
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 Bit_|Attr| Reset Value|___________Deseription __| 
poe de 0x0000 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_6 

cok oxpeee Current value of stat counter #6 


LANE2 DIG RX STAT CAL COMP CLK CTL 
Address: Operational Base + offset (0x128E 


| Bit |Attr|ResetValue| sss —C—C‘i scription = 
aaa ae 


reserved_15_6 
6 |Ro- Oxt00 Reserved for future use 
ref_div_cnt 
fb Ref range clock count (e.g. 5'd3 = 4 ref_range cycles) 
. prechrge_cnt 
Precharge count (e.g. 5'di = 2 ref_range cycles 


LANE2 DIG RX STAT MATCH CTL2 

Address: Operational Base + offset (0Ox128F 

| Bit [Attr|ResetValue| ss ——“‘“W:*CéS scription — 
aan oa reserved 


reserved 
reserved_15_15 
Reserved for future use 
pttrn_cria_19_5 
ects Value of pattern A for 1st correlator (bits 19:5) 


LANE2 DIG RX STAT MATCH CTL3 

Address: Operational Base + offset (0x1290 

Bit {Attr| Reset Value|__________Deseription _| 
i <_< 


reserved_15_15 
Reserved for future use 
pttrn_msk_cria_19_5 
exouee Value of pattern A mask for 1st correlator (bits 19:5) 


LANE2 DIG RX STAT MATCH CTL4 

Address: Operational Base + offset (0x1291) 

| Bit [Attr/ResetValue| Ci ecription 
i a 


reserved_15_15 
Reserved for future use 
pttrn_crib_19_5 
Ox0000 Value of pattern B for 1st correlator (bits 19:5) 


LANE2 DIG RX STAT MATCH CTL5 

Address: Operational Base + offset (0x1292) 

| Bit [Attr/ResetValue| ——Céiescription 
a 


reserved_15_15 
Reserved for future use 
pttrn_msk_crib_19_5 
Oxepee Value of pattern B mask for 1st correlator (bits 19:5) 


LANE2 DIG RX _ STAT STAT CTL2 
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Address: Operational Base + offset (0x1293 


| Bit |Attr|ResetValue| ss s/s ——C‘iescription 
31:16|RO_[0x0000 


7 reserved_15_2 

15:2 ro | pxe0ee Reserved for future use 

scope_dly_2 
1 RW |0x0 Additional MSB bit for SCOPE_DLY to extend the delay range to 


0->7 


data_dly_sel_2 
RW |0x0 Additional MSB bit for data_dly_sel to extend the delay range to 
O->7 


LANE2 DIG RX STAT STAT STOP 
Address: Operational Base + offset (0x1294 


| Bit |Attr|ResetValue|  —-s—s/—/—CC—C‘iescription = 
31:16|RO_[0x0000 


reserved_15_1 
15:1 |Ro |oxoooo  [Rekemedforfutureuse 
sc1_stop 
RW {0x0 Stop sample counters #1 and associated stat counters. This is a 
self-clearing bit, and requires re-start of sample counter #1. 


LANE2 DIG ANA TX _OVRD OUT 
Address: Operational Base + offset (0x12A0) 


| Bit |Attr|/ResetValue| Ci eescription 
0x0000 


31:16/RO | 
. reserved_15_2 
15:2 |RO- ogee Reserved for future use 
tx_ovrd_en 
Enable override values for all outputs controlled by this register 
oe jpw | Over valuefortanaresst 


0x0 tx_ana_reset 
Override value for tx_ana_reset 


LANE2 DIG ANA TX ANA LPBK_ DFE MODE OUT 

Address: Operational Base + offset (Ox12A1 

| Bit |Attr[ResetValue|  ——s<s——“(;i‘“;C™SSCéi scription 
[31:16|RO |0x0000__[reserved 


reserved 
; reserved_15_1 
aa RO |oxo000 Reserved for future use 
tx_ana_Ipbk_dfe_mode 
jo rw foxo fan for tx_ana_lIpbk_dfe_mode 
LANE2 DIG ANA RX DIV _OVRD OUT 
Address: Operational Base + offset (0x12A6) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


: reserved_15_2 
15:2 |RO- Onto Reserved for future use 


rx_ana_div5_en 

Override value for rx_ana_div5_en 
rx_ana_divi3p5_en 

lo rw joxo Override value for rx_ana_div13p5_en 


LANE2 DIG ANA RX CTL OVRD OUT 
Address: Operational Base + offset (0x12A7) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


rx_lbk_clk_en_ovrd 
= Enable override value for rx_ana_loopback_clk_en 


rx_ana_adaptation_en_ovrd 

Enable override value for rx_ana_adaptation_en 
rx_ana_dfe_taps_en_ovrd 

Enable override value for rx_ana_dfe_taps_en 
rx_ana_div4_en_ovrd 

Enable override value for rx_ana_div4_en 
rx_ana_word_clk_en_ovrd 
Enable override value for rx_ana_word_clk_en 


Enable override values for rx_ana_data_rate[3:0] 
Override value for rx_ana_loopback_clk_en 
Override value for rx_ana_adaptation_en 


Override value for rx_ana_dfe_taps_en 
Override value for rx_ana_div4_en 

po att em een 
Override value for rx_ana_word_clk_en 


rx_ana_data_rate 


Override value for rx_ana_data_rate 


reserved 


LANE2 DIG ANA RX PWR OVRD OUT 
Address: Operational Base + offset (0x12A8 


Reserved for future use 
Enable override value for rx_ana_deserial_en 
a 
Enable override value for rx_ana_cdr_en 
Enable override value for rx_ana_clk_en 
Enable override value for rx_ana_clk_dcc_en 


x 
0x0 rx_ana_clk_vreg_en_ovrd 
Enable override value for rx_ana_clk_vreg_en 
rx_ana_afe_en_ovrd 
Enable override value for rx_ana_afe_en 


Reserve_0O 
Reserve_0O 


rx_ana_deserial_en 
RW |0x0 . : 
Override value for rx_ana_deserial_en 
rx_ana_cdr_en 
5 RW {0x0 eae Ska 
ed Override value for rx_ana_cdr_en 
rx_ana_clk_en 
RW |0Ox SRE Se 
4 [aw oxo Override value for rx_ana_clk_en 
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| Bit [Attr/ResetValue| Céeescription 
rx_ana_clk_dcc_en 

2 rw foro foc ane value for rx_ana_clk_dcc_en 
rx_ana_clk_vreg_en 

2 [aw oxo fo ana value for rx_ana_clk_vreg_en 


rx_ana_afe_en 

Override value for rx_ana_afe_en 
Reserve_1 

LANE2 DIG ANA RX VCO OVRD OUT 0 

Address: Operational Base + offset (0x12A9) 


| Bit [Attr|ResetValue| CSC‘ ection — 
31:16 


RW rx_cdr_freq_tune_ovrd_en 
Enable override value for rx_ana_cdr_freq_tune 
rx_ana_vco_cntr_clk 

RW /|0x0 ; 
Override value for rx_ana_vco_cntr_clk 
rx_ana_vco_cntr_en 

RW |0x ; 

Rw |o ‘ Override value for rx_ana_vco_cntr_en 


Rw |oxo00 rx_ana_cdr_freq_tune 


Override value for rx_ana_cdr_freq_tune 


> Rw loxo rx_vco_cdr_ovrd_en 
Enable override values for cdr_vco_en and cdr_startup 
rx_ana_cdr_startup 

Override value for rx_ana_cdr_startup 


rx_ana_cdr_vco_en 
RW {0x0 : 
Override value for rx_ana_cdr_vco_en 


LANE2 DIG ANA RX VCO OVRD OUT 1 
Address: Operational Base + offset (0x12AA) 


| Bit |Attr|/Reset Value| Ci escription 
31:16|RO_|0x0000 


15:9 |Ro fovooo (Retervedforfuture se 
o_ Jew foo (Gverieveide fornc'ana ce veo towfeg 


LANE2 DIG ANA RX VCO OVRD OUT 2 
Address: Operational Base + offset (0x12AB) 
| Bit |Attr|ResetValue| —C(eescription = 
[31:16|RO_[0x0000_—ireserved 


: reserved_15_2 
15:2 |ro | enone Reserved for future use 


1 RW /ox0 cdr_freq_tune_clk_self_clear_disable 
Disable self-clearing for the rx_ana_cdr_freq_tune_clk register 


rx_ana_cdr_freq_tune_clk 
RW |0x0 Override value for rx_ana_cdr_freq_tune_clk, self-clearing to 
generate a pulse 1 cr_clk wide 


LANE2 DIG ANA _RX_ CAL 
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Address: Operational Base + offset (Ox12AC 


Bit {attr Reset Value 
Pessoa 0x0000 


oxo ana_cal_comp_en 
15 few | oxo 5 
Value for rx_ana_cal_comp_en 


rx_ana_cal_mode 
Value for rx_ana_cal_mode[1:0] 
2'bO00O: Dual differential comparison ( [vip2 - vim2] greater than 
[vip1 - vim1] ) 

feet RW Ox 2'b01: Differential comparison on input2 (vip2 greater than vim2) 
2'b10: Single-ended comparison, negative node to negative node 
(vim1 greater than vim2) 
2'bi1: Common mode comparison (vcm2 greater than vcm1 


rx_ana_slicer_cal_en 
12 rw foxo |e for rx_ana_slicer_cal_en 
Reserved 
Value for rx_ana_cal_Ipfbyp_en 
; rx_ana_cal_muxb_sel 
9:5 [rw joxoo CE for rx_ana_cal_muxb_sel[4:0] 
: rx_ana_cal_muxa_sel 
4:0 [Rw joxoo (CE for rx_ana_cal_muxa_sel[4:0] 


LANE2 DIG ANA RX DAC CTRL 

Address: Operational Base + offset (0x12AD) 

| Bit |Attr[ResetValue| —C(eescription 
2 = ee ——— 


0x00 reserved_15 8 
Reserved for future use 
rx_ana_cal_dac_ctrl 
Fa [aw fowo (ee for rx_ana_cal_dac_ctrl[7:0] 


LANE2 DIG ANA RX DAC CTRL OVRD 
Address: Operational Base + offset (0x12AE) 
| Bit |Attr|ResetValue| —C(eescription 
[31:16|RO_[0x0000__ifreserved 


reserved_15_ 1 
5:1 RO on n0? Reserved for future use 
rx_cal_dac_ctrl_ovrd 
= a Override enable for cal DAC control 


LANE2 DIG ANA RX DAC CTRL SEL 
Address: Operational Base + offset (Ox12AF 


 Bit_{Attr| Reset Value 
[31:16/RO |[0x0000 reserved t—(‘sSOOC(C‘iC;;! 


reserved_15 5 
oat Ox000 Reserved for future use 
0 |Rw joxoo rx_ana_cal_dac ctrl sel 
Value for rx_ana_cal_dac_ctrl_sel[4:0] 


LANE2 DIG ANA RX_AFE ATT VGA 
Address: Operational Base + offset (0x12B0) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 
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| Bit [Attr|ResetValue| ss ——“i‘“‘;S:=CéiS scription 

rx_ana_afe_rate 
wa 14jRw foro RE for rx_ana_afe_rate[1:0] 

rx_ana_afe_ctle_pole 

s:azjaw jos CE for rx_ana_afe_ctle_pole[1:0] 
rx_afe_rate_ovrd_en 

a Override enable for rx_ana_afe_rate 
rx_ctle_pole_ovrd_en 

Override enable for rx_ana_ctle_pole 


9 frw joo | Baas aa ies ees na_afe_gain 
few oxo (eSemdeenaneformxana ate aM 


LANE2 DIG ANA RX AFE CTLE 
Address: Operational Base + offset (0x12B1 


| Bit |Attr|ResetValue|  —-ss/s———C—C‘i scription = 
31:16|RO_[0x0000 


: reserved_15 6 
15:6 |Ro | One Reserved for future use 
rx_ana_afe_ctle_boost_ovrd_en 
srw joxo ana enable for rx_ana_afe_ctle_boost 
; rx_ana_afe_ctle_boost 
4:0 [Rw joxoo [CE for rx_ana_afe_ctle_boost[4:0] 


LANE2 DIG ANA RX SCOPE 
Address: Operational Base + offset (0x12B2 


| Bit _|Attr| Reset Value 
Zee 0x0000 


Reserved for future use 

a rx_scope_self_clear_disable 
Disable the self-clearing for rx_ana_scope_ph_clk register 
rx_ana_scope_clk_en 

Enable the scope clocks going to the scope slicer and the lane 
digital part 


ol, 
0x00 Sets value for rx_ana_scope_phase[7:0] 


rx_ana_scope_ph_clk 
RW |0x0 Sets value for rx_ana_scope_ph_clk. This bit is self-clearing (i.e. 
only asserts for one cr_clk cycle) 


rx_ana_scope_sel 
Sets value for rx_ana_scope_sel 
; 2'b0O0: AFE scope selected 
cra isaeaal kioe 2'b01: DFE even scope selected 
2'b10: DFE odd scope selected 
2'b11: DFE bypass/AFE buffer scope selected 


rxX_ana_scope_en 
Rw |0xo —2ana_SCope_ 
Sets value for rx_ana_scope_en 
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LANE2 DIG ANA RX SLICER CTRL 
Address: Operational Base + offset (0x12B3) 


| Bit |Attr/ResetValue| Ci eescription 
or ae 


9 |ro [oxo |reseredforfuture use 
Reserved 1 for f future use 
(fhe ees 


LANE2 DIG ANA RX ANA IQ PHASE ADJUST 
Address: Operational Base + offset (0x12B4 


| Bit |Attr|ResetValue| ss —/——C—C‘iecription = 
eee ay 


reserved_15_7 
7 [Ro | Ox000 Reserved for future use 
rx_ana_igq_phase_adjust 
6:0 |rw foxor [ae for rx_ana_iq_phase_adjust[6:0] 


LANE2 DIG ANA RX_ANA IQ SENSE EN 
Address: Operational Base + offset (0x12B5) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_1 
15:1 ]RO- emote Reserved for future use 
rx_ana_iq_sense_en 
jo rw Joo ee for rx_ana_iq_sense_en 


LANE2 DIG ANA RX ANA CAL DAC CTRL EN 
Address: Operational Base + offset (0x12B6) 


| Bit |Attr|Reset Value| ——sCSDeescription 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_ 2 
15:2 |ro | ica Reserved for future use 
dac_ctrl_self_clear_disable 
Disable self-clearing for the rx_ana_cal_dac_ctrl_en register 


rx_ana_cal_dac_ctrl_en 

Rw loxo Value for rx_ana_cal_dac_ctrl_en, if 
DAC_CTRL_SELF_CLEAR_DISABLE=0, then this bit is self-clearing 
(i.e. only asserts for one cr_clk cycle) 


LANE2 DIG ANA RX ANA SIGNALS CHANGES ENABLE 

Address: Operational Base + offset (0x12B7 

| Bit |Attr|ResetValue|  —— “s—“‘“‘CW:#éCéi  eScription=—— (“Cid 
31:16[RO [0xo000_—sifreserved ee —“(i‘“—s‘“‘“‘“‘(CS*SSCSC~CsS 


reserved_15_2 
2 RO |ox0000 Reserved for future use 
afe_update_self_clear_disable 
Disable self-clearing for the rx_ana_afe_update_en register 
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| Bit |Attr|ResetValue| Ci escription 


rx_ana_afe_update_en 

rw loxo Value for rx_ana_afe_update_en, if ee 
AFE_UPDATE_SELF_CLEAR_DISABLE=0, then this bit is self- 
clearing (i.e. only asserts for one cr_clk cycle) 


LANE2 DIG ANA RX _ANA PHASE ADJUST CLK 
Address: Operational Base + offset (0x12B8) 


| Bit |Attr|/ResetValue| Ci eescription 
fem eal 0x0000 


reserved_15_2 
5:2 |Ro | oxmeee Reserved for future use 


RW Oxo joxo «fase adjust_self_clear_disable 
Disable self-clearing for the rx_ana_ig_phase_adjust_clk register 


rx_ana_igq_phase_adjust_clk 
Rw loxo Value for rx_ana_iq_phase_adjust_clk, if 
PHASE _ADJUST_SELF_CLEAR_DISABLE=0, then this bit is self- 
ing(i.e. asserts for one cr_clk cycle 


LANE2 DIG ANA STATUS O 
Address: Operational Base + offset (0x12B9 


| Bit |Attr|ResetValue|  —-ss/s———C—C‘iescription = 
eee 


reserved_15_ 4 
4 |ro |oxooo [Reserved forfutureuse 

p fope Es oma 
Value from ANA for rx_ana_scope_data 

p fe po ainsi mactmk 
Value from ANA for rx_ana_cal_ result 
rsv_O 

1 fro joo acevo Cis 

p fo po Namen 
Value of tx_ana_loopback_en 

LANE2 DIG ANA STATUS 1 

Address: Operational Base + offset (0x12BA 


| Bit |Attr|ResetValue| ss —/———C—C‘iescription = 
31:16|RO_|0x0000 


reserved_15 13 

alae RO oxo Reserved for future use 
rx_ana_vco_cntr 

12:0 |Ro- 20000 Value from ANA for rx_ana_vco_cntr 


LANE2 DIG ANA STATUS LOS 

Address: Operational Base + offset (0x12BB 

| Bit |Attr|ResetValue|  ——— s—“‘S™éC#éO eScription =—— “Cd 
31:16[RO [0x0000_—sifreserved ———i—“‘“‘“‘(S*S*SSSSCS~CS 


reserved_15_6 
e RO |ox000 Reserved for future use 


15: 
5:3 0x0 rx_ana_los_threshold 
. Value to ANA for rx_ana_los_ threshold 
rx_ana_los_en 
2 ro foxo Value to ANA for rx_ana_los_en 
1 0x0 rx_ana_los_clk_en 
Value to ANA for rx_ana_los_clk_en 
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| Bit |Attr|ResetValue| Ci@eescription 


0x0 rx_ana_los 
Value from ANA for rx_ana_los 


LANE2 DIG ANA CREGS TX ANA ATB REG 
Address: Operational Base + offset (0x12C0) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


15:7 [Ro forooo |feseredforiuiure use 
jo _frw foxo Sig TeAte reasurement enable 
LANE2 DIG ANA CREGS RX ANA EQ CTRL 

Address: Operational Base + offset (0x12C4 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


ibs [Ro [ewan entice: | 
mc ana_afe_blas_mt 


LANE2 DIG ANA CREGS RX ANA VCO CTRL 
Address: Operational Base + offset (0x12C5 


rx_ana_cdr_vco_temp_comp_en 

VCO temperature compensation enable 
rx_ana_cdr_vco_startup_code 

VCO startup code 


LANE2 DIG ANA CREGS RX ANA VREG CTRL 
Address: Operational Base + offset (0x12C6 


reserved_15_6 
Ro | Oxne? Reserved for future use 


po Wd ae 
VREG clk override reference voltage 

rx_ana_vreg_ovrd_vco_vref 

VREG VCO override reference voltage 

rx_ana_vreg_ovrd_vro_vref 


VREG VRO override reference voltage 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3450 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Cé@eescription 


rx_ana_vreg_ovrd_cp_vref 
2 VREG charge-pump override reference voltage 


: rx_ana_vreg_ring_ctrl 
VREG ring oscillator control 


LANE2 DIG ANA CREGS RX ANA DISCONNECT 
Address: Operational Base + offset (0x12C7) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15 3 
0x0000 Reserved for future use 


LANE2 DIG ANA CREGS RX ANA RSRVD_ CTRL 
Address: Operational Base + offset (0x12C8) 


: 0x00 reserved_15 8 
; Reserved for future use 

. rx_ana_nc 

Reserved bits for future use 


LANE2 DIG ANA CREGS RX ANA ATB CTRLi 
Address: Operational Base + offset (0x12C9 


a 
Reserved 
rx_meas_atb_en 


rx_meas_atb_en 


LANE2 DIG ANA CREGS RX ANA ATB CTRL2 

Address: Operational Base + offset (0x12CA) 

| Bit [Attr/ResetValue| Ci ecription 
31:16[RO_|0x0000_ reserved 


reserved_15_ 15 
a RO oxo Reserved for future use 
j rx_meas_atb_29 15 


LANE3 DIG ASIC LANE OVRD IN 
Address: Operational Base + offset (0x1300 


| Bit |Attr|ResetValue| —s—s/s—s———C—C‘iescription = 
31:16|RO_|0x0000 


reserved_15 3 
0x0000 Reserved for future use 


133 eo forenoon ee 
rx_loopback_clk_en 

2 RW {0x0 Loopback clock enable. When enabled the VCO clock of current 
lane is sent to the adjacent lane for TX BIST operation 
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| Bit |Attr|ResetValue| Ci@eescription 


Reserve_1 


Reserve_0O 
jo frw foxo Rese 
LANE3 DIG ASIC RX _ ASIC LOS 
Address: Operational Base + offset (0x1301) 


| Bit |Attr|/ResetValue| Ci eescription 
0x0000 


CN 
Value from asic for rx_los_en 
: 
Value from asic for rx_los_clk_en 
Value from asic for rx_los_timer_thresh1 
Value from asic for rx_los_ threshold 
Value of rx_los towards asic 


LANE3 DIG ASIC LOS OVRD_IN 
Address: Operational Base + offset (0x1302) 
[ResetValue|—Ci@eescription = 


reserved 15 10 


Reserved for future use 
rx_los_ovrd 

Override enable for rx_los 
rx_los_r 

Override value for rx_los 


Override enable for rx_los_threshold 
Override value for rx_los_ threshold 
Override enable for rx_los_clk_en 
Override value for rx_los_clk_en 
Override enable for rx_los_en 
Override value for rx_los_en 


LANE3 DIG ASIC LOS OVRD IN 1 
Address: Operational Base + offset (0x1303) 
[ResetValue[ Ci‘ @Scription — 


: reserved_15_11 
ae Ro Joxoo Reserved for future use 


Override enable for rx_los_timer_threshi 
Override value for rx_los_timer_threshi 
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LANE3 DIG ASIC CDR CONTROL OVRD IN 
Address: Operational Base + offset (0x1306 
| Bit |Attr|ResetValue| “ss —“i;‘“;C «Ci escription =— (Cid 


: reserved_15_4 
15:4 |RO- ree Reserved for future use 
3:1 


RO_| 
cdr_setting_sel 
RW {0x0 Override values for CDR setting bits which select the CDR gain 
values 
cdr_setting_sel_ovrd_en 
lo rw foxo Override enable for cdr_setting_sel signal 


LANE3 DIG ASIC RX OVRD IN O 
Address: Operational Base + offset (0x1307 


reserved 
15 |p foo MRcsevedforiuture we 
ow foro enable overide value forre rtetiso) 
6 rw foo (Enable overage value frre petate 
Oo |pw foo Stare vate torr reg 


LANE3 DIG ASIC RX OVRD IN 1 
Address: Operational Base + offset (0x1308) 


| Bit |Attr/ResetValue| Ci@eescription 
31:16|RO_[0x0000 


: reserved_15_13 
feel? RO oxo Reserved for future use 
rx_clk_x2_en 
Override value for rx_clk_x2_en[2:0] 
rx_cdr_vco_highfreq 
Override value for rx_cdr_vco_highfreq 
0x0 


12:10 


oxo Craridevauc tore refidvalle) 

Override value for rx_ref_Id_val[6] 

fv [oxo [Enable override values for al inputs controled by this recister —_ 
Enable override values for all inputs controlled by this register 
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| Bit |Attr|ResetValue| —Cieescription 


rx_cdr_vco_lowfregq 
Override value for rx_cdr_vco_lowfreq 


: rx_ref_Id_val_5_0 
Override value for rx_ref_Id_val[5:0] 


LANE3 DIG ASIC RX OVRD IN 2 
Address: Operational Base + offset (0x1309) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


. reserved_15_14 
nas Ro joxo Reserved for future use 

en 
i ot Enable override values for all inputs controlled by this register 


; rx_vco_Id_val 
OxgSEe Override value for rx_vco_lId_val 


LANE3 DIG ASIC RX OVRD IN 3 
Address: Operational Base + offset (0x130A 


| Bit [Attr|ResetValue[ (Description 
31:16|/RO_|0x0000 


is_fo pe lea 

Reserved for future use 
reserved_14 to_10 

oxot Reserved_14 to_10 
disable_ovrd_en 

Enable override for rx_disable 


disable 
Override value for rx_disable 


Enable override for rx_clk_shift 
Override value for rx_clk_shift 
Enable override for rx_align_en 
align_en 

Override value for rx_align_en 


a 
Enable override value for rx_cdr_ssc_en 
Override value for rx_cdr_ssc_en 
: 
Enable override value for rx_cdr_track_en 
pw po ete erm cea en 
Override value for rx_cdr_track_en 


LANE3 DIG ASIC RX OVRD IN 4 

Address: Operational Base + offset (0x130B) 

| Bit |Attr|ResetValue| —C(eescription 
[31:16|RO_[0x0000_ireserved 


N Ww A ul N Rr 
I 
= 


; reserved_15_7 
ea RO |ox000 Reserved for future use 
adpt_ovrd_en 
6 rw foxo Enable override for rx_adpt_dfe_en and rx_adpt_afe_en 
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| Bit |Attr[ResetValue| ss ——C—i—“‘;‘—C‘~Ci scription 
adapt_dfe_en 

2 Override value for rx_adapt_dfe_en 
adapt_afe_en 

Override value for rx_adapt_afe_en 


invert_ovrd_en 

Enable override for rx_invert 
invert 

Override value for rx_invert 
Ipd_ovrd_en 

Enable override for rx_lpd 
Ipd 

Override value for rx_lpd 


LANE3 DIG ASIC RX OVRD_ IN 5 
Address: Operational Base + offset (0x130C) 


[ResetValue| Cieescription 
0x0000 


reserved_15_ 2 

Ro |ox0000  |resenmadforfutureuse 
Enable override for rx_reset 
reset 


LANE3 DIG ASIC RX OVRD EQ IN O 
Address: Operational Base + offset (0x130D) 
[ResetValue| Ci@eescription 


eq_ctle_boost 
Override value for rx_eq_ctle_boost 


reserved 
Reserved 


Override value for rx_eq_afe_gain 
Override value for rx_eq_att_lvl 


LANE3 DIG ASIC RX OVRD EQ IN 1 

Address: Operational Base + offset (0x130E) 
[Attr/ResetValue| CiDeescription 
IRO_[0x0000_ reserved 


eq_ovrd_en 
Enable override value for rx_eq_* inputs 


eq_dfe_tap1i 
1 visite Override value for rx_eq_dfe_tap1 


eq_dfe_tap2 
6:0 rw Joxao Override value for rx_eq_dfe_tap2 


LANE3 DIG ASIC RX OVRD OUT O 

Address: Operational Base + offset (0x130F) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|Oxo000_ reserved 


: reserved_15_9 
15:9 |ro foxoo | Reserved for future use 
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| Bit [Attr/Reset Value| —=——————S—— Description — i sd 
ee RW IOR sede 
ee. 


roseve_0 
Jew foo Ever vate torr ack 


LANE3 DIG ASIC RX ASIC IN 0 
Address: Operational Base + offset (0x1315) 


| Bit |Attr/ResetValue| Ci eescription 
ees 


reserved_15 15 
Reserved for future use 
0x0 cdr_track_en 

Value from ASIC for rx_cdr_track_en 

13 0x0 adapt_dfe_en 
Value from ASIC for rx_adapt_dfe_en 
adapt_afe_en 
reserved 

a1 fro foo feeea 

. width 
; rate_1_0 
8:7 ro oxo Value from ASIC for rx_rate[1:0] 
; pstate 

6:5 ro |oxo Value from ASIC for rx_pstate 
Ipd 
req 

3 ro foxo Value from ASIC for rx_req 

> 0x0 data_en 
Value from ASIC for rx_data_en 

1 0x0 invert 

e Value from ASIC for rx_invert 
0x0 reset 

Value from ASIC for rx_reset 


LANE3 DIG ASIC RX ASIC IN 1 

Address: Operational Base + offset (0x1316) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|0xo000_ reserved 


; reserved_15_10 
pede RO foxoo Reserved for future use 
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| Bit |Attr|ResetValue| —Ci@eescription 


RO [oxo fatue from ASIC for re ratef3:2) 
Value from ASIC for rx_rate[3:2] 
reserved_7 
pro foo eco? 
: reserved_6 to 4 


po oo Nat ascierm ae 
Value from ASIC for rx_disable 

eS 
Value from ASIC for rx_clk_shift 
align_en 

1 [Ro |oxo attetrom ASICforne alignen 

p fo be aSiimaaciencnecm 
Value from ASIC for rx_cdr_ssc_en 


LANE3 DIG ASIC RX EQ ASIC IN O 
Address: Operational Base + offset (0x1317 
| Bit [Attr|ResetValue| ss —“‘“CW#*éiS scription =— 


Value from ASIC for rx_eq_ctle_boost 
Value from ASIC for rx_ana_afe_rate 


rx_ana_afe_ctle_pole 
Value from ASIC for rx_ana_afe_ctle_pole 


Value from ASIC for rx_eq_afe_gain 
Value from ASIC for rx_eq_att_lvl 


LANE3 DIG ASIC RX EQ ASIC IN 1 

Address: Operational Base + offset (0x1318 
Reset Value| ss ——“‘CS™C#Cé@ Scription =— (Cd 
0x0000 
0 


x0 reserved_15_ 15 
Reserved for future use 


eq_dfe_tap1 
Value from ASIC for rx_eq_dfe_tapi 


eq_dfe_tap2 
Value from ASIC for rx_eq_dfe_tap2 


LANE3 DIG ASIC RX CDR VCO ASIC IN 0O 

Address: Operational Base + offset (0x1319) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16|RO_|0x0000__[reserved 


reserved 
reserved_15_12 
15:12 RO oxo Reserved for future use 


0x0 
. rx_clk_x2_en 
11:9 Jro oxo Value from ASIC for rx_clk_x2_en[2:0] 
p foo fagtamsts 
Value from ASIC for rx_cdr_vco_highfreg 
: rx_ref_Id_val 
7:1. ro Joxoo | Value from ASIC for rx_ref_Id_val 
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| Bit |Attr|ResetValue| Ci eescription 


0x0 rx_cdr_vco_lowfregq 
Value from ASIC for rx_cdr_vco_lowfreq 


LANE3 DIG ASIC RX CDR VCO ASIC IN 1 

Address: Operational Base + offset (0x131A) 

| Bit |Attr|ResetValue| —C(eescription 
[31:16|RO_[0x0000___| reserved 


reserved —Cs—SSSC“‘CSC‘*d 
reserved_15 13 

seh RO oxo Reserved for future use 
rx_vco_Id_val 

12:0 |ro | one Value from ASIC for rx_vco_Id_val 


LANE3 DIG ASIC RX ASIC OUT O 
Address: Operational Base + offset (0x131B 


| Bit |Attr|ResetValue| —-s—s———C‘iecription = 
31:16|RO_[0x0000 


: reserved_15 5 
ie RO |ox000 Reserved for future use 
F adapt_sts 
4:3 [Ro joxo | Value from PHY for rx_adapt_sts 
valid 
2 |ro foxo Value from PHY for rx_valid 
rsv_0O 
2 fro ote 
0x0 ack 
Value from PHY for rx_ack 


LANE3S DIG LBERT CTL 
Address: Operational Base + offset (0x1320 


| Bit |Attr|ResetValue|  —ss/s CSC‘ escription = 
31:16|RO_[0x0000 


fo po eevee 
Reserved for future use 
‘ patO 
trigger_err 
4 RW {0x0 Insert a single error into a LSB any write of a 1 to this bit will 
insert an error 


mode 
Pattern to generate when changing modes, you must change to 
disabled first 
4'b0000: Disabled 
4'b0001: LFSR31: X*%31 + X*%28 4+ 1 
4'b0010: LFSR23: X*23 + X%18 + 1 
4'b0011: LFSR23: X*23 + x421 + x*16 + x*8 + x*5 4+ x42 4+ 
if 
3:0 |RW |0x0 4'b0100: LFSR16: X16 + x*5 + x%4 4+ x3 41 
4'b0101: LFSR15: X415 + X%144+1 
4'b0110: LFSR11: X411 + X%94+1 
4'b0111: LFSR9: X%9+4+ X45 4+ 1 
4'b1000: LFSR7: X“%7 + X46 + 1 
4'b1001: Fixed word (PATO) 
4'b1010: DC balanced word (PATO, ~PATO) 
4'b1011: Fixed pattern: (000, PATO, 3ff, ~PATO) 
others: Reserved 
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LANE3 DIG RX CDR CDR CTL O 

Address: Operational Base + offset (0x1324) 

Bit_|Attr| Reset Value|___________Descelptlon _| 
15.1R0 fowoo fesenee 


RO foxoo ixog:, — “eee 5.11 
Reserved for future use 


dtb_sel 
Select to drive various signals onto the dtb 
4'b0000: Disabled 
4'b0001: Rx_pr_stable, rx_afe_stable from rx_ana_ctl 
4'b0010: Com_good, com_bad from rx_align 
4'b0011: Shift_in_prog, ana_odd_data from rx_align 
4'b0100: 2 MSB's of XAUI align FSM state 
4'b0101: 2 LSB's of XAUI align FSM state 

10:7 |RW |0x0 4'b0110: Error_high, low from Ibert_pm 
4'b0111: Ana_los, los_filter from los block 
4'b1000: Eios_state[0], eios_det from los block 
4'b1001: Cdr_valid, MSB of FSM state from cdr_ctl 
4'b1010: 2 LSB's of FSM state from cdr_ctl 
4'b1011: Rx_dig_rst, rx_dig_en 
4'b1100: Rx_ana_word_clk_i, rx_ana_dword_clk_i 
4'b1101: Lbert_pg strobe 
others: Reserved 


Rw loxo always_realign 
Realign on any misaligned comma 
phdet_en_pr_mode 
srw joo Enable partial response phase detector mode 
phdet_pol 
Reverse polarity of phase error 


phdet_edge 
Edges to use for phase detection. 
: 2'bO0: Ignore all edges 
Ba os RWS OX 2'b01: Use rising edges only 
2'b10: Use both edges 
2'bi1: Use falling edges onl 


. phdet_en 
Enable phase detector. Top bit is odd slicers, bottom is even 


LANE3 DIG RX _CDR CDR CTL 1 

Address: Operational Base + offset (0x1325) 

| Bit |Attr|ResetValue| —————C*i‘iD Scriptom 
31:16[RO [0x0000_— reserved 


ssc_off_cnti 

When SSC mode is disabled, the 12-bit word count in gain stage 
15:10|/RW /Oxic 1 is: 

(SSC_OFF_CNT1 * 4) in 20b mode 

(SSC_OFF_CNT1 * 5) in 16b mode 


ssc_off_cnt0 

When SSC mode is disabled, the 12-bit word count in gain stage 
RW |0x039 O is: 

(SSC_OFF_CNTO * 4) in 20b mode 

(SSC_OFF_CNTO * 5) in 16b mode 


LANE3 DIG RX CDR CDR CTL 2 
Address: Operational Base + offset (0x1326) 
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| Bit |Attr|Reset Value| Ci@eescription 
[31:16]RO_|0x0000 


ssc_on_cntl 

When SSC mode is enabled, the 12-bit word count in gain stage 1 
15:9 |RW /0x25 is: 

(SSC_ON_CNT1 * 8) in 20b mode 

SSC_ON_CNT1 * 10) in 16b mode 


ssc_on_cnt0O 

When SSC mode is enabled, the 12-bit word count in gain stage 0 
RW |0xObb is: 

(SSC_ON_CNTO * 8) in 20b mode 

SSC_ON_CNTO * 10) in 16b mode 


LANE3 DIG RX CDR CDR CTL 3 
Address: Operational Base + offset (0x1327 


reserved 


reserved_15_14 

Reserved for future use 

ssc_on_phug1 

When SSC mode is enabled, the phug value in gain stage 1 is 
SSC_ON_PHUG1 

ssc_on_phugO 

When SSC mode is enabled, the phug value in gain stage 0 is 
SSC_ON_PHUGO 


ssc_on_frug1l 
5:3 IR 0x3 When SSC mode is enabled, the frug value in gain stage 1 is 
SSC_ON_FRUG1 


ssc_on_frugO 
2:0 |RW {0x3 When SSC mode is enabled, the frug value in gain stage 0 is 
SSC_ON_FRUGO 


LANE3 DIG RX _CDR CDR CTL 4 

Address: Operational Base + offset (0x1328) 

| Bit |Attr|ResetValue|  ————Cié‘i Scriptom 
[31:16|RO [0x0000_—i reserved 


; reserved_15_ 11 
as:11fro foxoo | Reserved for future use 
0x0 


15:1 
frug_ovrd_value 
Override value for frug (frequency update gain) 
3'b000: O 
3'b001: 1/16 LSB/update 
' 3'b010: 1/8 LSB/update 
a hia 3'b011: 1/4 LSB/update 
3'b100: 1/2 LSB/update 
3'b101: 1 LSB/update 
3'b110: 2 LSB/update 
3'b111: 4 LSB/update 
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| Bit |Attr|ResetValue| Ci@eescription 


phug_ovrd_value 
Override value for phug (phase update gain) : 
4'b0000: O 
4'b0001: 1000 ppm 
4'b0010: 2000 ppm 
4'b0011: 3000 ppm 
4'b0100: 4000 ppm 
4'b0101: 5000 ppm 
: 4'b0110: 6000 ppm 
Tek “1B ORO 4'b0111: 7000 ppm 
4'b1000: 8000 ppm 
4'b1001: 9000 ppm 
4'b1010: 10000 ppm 
4'b1011: 11000 ppm 
4'b1100: 12000 ppm 
4'b1101: 13000 ppm 
4'b1110: 14000 ppm 
4'b1111: 15000 ppm 


ovrd_dpll_gain 
ssc_off_frugO 

2:0 |RW {0x3 When SSC mode is disabled, the frug value in gain stage 0 is 
SSC_OFF_FRUGO 


LANE3 DIG RX CDR CDR CTL 5 
Address: Operational Base + offset (0x1329 


| Bit |Attr|ResetValue| ———*é‘i Scriptom 
31:16/RO |0x0000 reserved 


. reserved_15_12 
vias Ro joxo Reserved for future use 


ssc_off_lbrs3_frug1 
11:9 |RW |0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS3_FRUG1 
ssc_off_lbrs2_frug1 
When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS2_FRUG1 
ssc_off_lbrs1_frug1 
When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS1_FRUG1 
ssc_off_lbrsO_frug1 
When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRSO_FRUG1 


LANE3 DIG RX CDR CDR CTL 6 
Address: Operational Base + offset (0x132A) 


reserved_15 12 


Reserved for future use 
ssc_off_lbrs7_frug1 


When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS7_FRUG1 

ssc_off_lbrs6_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS6_FRUG1 
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| Bit |Attr| Reset Value, 


ssc_off_lbrs5_frug1 
5:3. |RW |0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS5_FRUG1 


ssc_off_lbrs4_frug1 
2:0 |RW |Ox3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS4_FRUG1 


LANE3 DIG RX CDR CDR CTL 7 

Address: Operational Base + offset (0x132B 

| Bit [Attr|/ResetValue|—— ——“‘S™#éCé~S eScription =— 
[31:16[RO |0x0000_—sireserved — — —“‘“‘“‘(“‘“‘“(CS®S#*C*C*C*C*C*C*C*C*C*C*C*C‘dC 


ssc_off_lbrs3_phugO 
15:12;/RW |0x8 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS3_PHUGO 


ssc_off_lbrs2_phugO 

11:8 |RW |0x7 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS2_PHUGO 
ssc_off_lbrsi_phug0O 

7:4 |RW {0x6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS1_PHUGO 
ssc_off_lbrsO_phugO 

3:0 |RW |0Ox6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRSO_PHUGO 


LANE3 DIG RX CDR CDR CTL 8 

Address: Operational Base + offset (0x132C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|0xo000 si freserved 


ssc_off_lbrs7_phugO 
15:12}/RW |Oxe When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS7_PHUGO 


ssc_off_lbrs6_phugO 

11:8 |RW /Oxc When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS6_PHUGO 
ssc_off_lbrs5_phugO 

7:4 |RW |Oxc When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS5_PHUGO 
ssc_off_lbrs4_phug0O 

3:0 |RW |Oxa When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS4_PHUGO 


LANE3 DIG RX CDR CDR CTL 9 
Address: Operational Base + offset (0x132D) 


ssc_off_lbrs3_phug1 
When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS3_PHUG1 


ssc_off_lbrs2_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS2_PHUG1 

ssc_off_lbrsi_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS1_PHUG1 
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| Bit |Attr| Reset Value, 


SSC_OFF_LBRSO_PHUG1 


ssc_off_lbrsO_phug1i 
3:0 |RW |Ox2 When SSC mode is disabled, the phug value in gain stage 1 is 


LANE3 DIG RX CDR CDR CTL 10 
Address: Operational Base + offset (0x132E) 


ssc_off_lbrs7_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS7_PHUG1 

ssc_off_lbrs6_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS6_PHUG1 

ssc_off_lbrs5_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS5_PHUG1 

ssc_off_lbrs4_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS4_PHUG1 


LANE3 DIG RX_CDR_STAT 
Address: Operational Base + offset (0x132F) 
[ResetValue[  ——“‘é‘Ci Scriptom — 


reserved_15_7 
Ro | exoge Reserved for future use 
Notes: Current value for dpll_frug[2:0] 


LANE3S DIG RX PWRCTL RX PSTATE PO 
Address: Operational Base + offset (0x1340 


po loo Viweie dee 
Reserved for future use 

rx_pO_dig_clk_en 

Enable/Disable RX digital clocks in PO 

rx_pO_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in PO, if 


RX_PO_DIG_CLK_EN and the top-level rx_data_en are both 


asserted, then continuous calibration is turned off and this value 
is ignored 

rx_pO_vco_cal_rst 

Enable/Disable resetting the RX VCO in PO 


Rw loxo rx_pO_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in PO 
rx_pO_ana_cdr_en 
ee of RX ana cdr_en in PO 
rx_p0O_ana_deser_en 
6 frwjot | Value of RX ana deserial_en in PO 
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| Bit |Attr|ResetValue| Ci eescription 
aes 


peeved 
ow loa reservar 

LANE3_ DIG _RX_PWRCTL_RX_PSTATE POS 

Address: Operational Base + offset (0x1341) 


[ResetValue| Ciescription 
0x0000 


0x0 reserved_15 12 
Reserved for future use 


0x0 rx_pOs_dig_clk_en 
Enable/Disable RX digital clocks in POS 


rx_pOs_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in POS, if 
W |Ox1 RX_POS_DIG_CLK_EN and the top-level rx_data_en are both 

asserted, then continuous calibration is turned off and this value 

is ignored 


[Attr'| 
RO_| 
rx_pOs_vco_cal_rst 
Enable/Disable resetting the RX VCO in POS 


31:16 
15:12 
11 
10 


0x0 rx_pOs_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in POS 
0x0 rx_pOs_ana_cdr_en 
Value of RX ana cdr_en in POS 
0x0 rx_pOs_ana_deser_en 
Value of RX ana deserial_en in POS 
5 0x0 rx_pOs_ana_clk_dcc_en 
Value of RX ana CLK_DCC_EN in POS 
rx_pOs_ana_clk_en 
Value of RX ana clk_en in POS 
Reserved 
rx_pOs_ana_clk_vreg_en 
Value of RX ana clk_vreg_en in POS 
rx_pOs_ana_afe_en 
Value of RX ana afe_en in POS 
reserved_0O 
jo |rw jot peso 
LANE3 DIG RX PWRCTL RX _PSTATE Pil 
Address: Operational Base + offset (0x1342 


| Bit |Attr|ResetValue| s/s ——CC—C‘i scription = 
31:16|RO_[0x0000 


7 


reserved_15_12 
15:12 Ro Joxo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_p1_dig_clk_en 
Enable/Disable RX digital clocks in P1 


rx_p1_vco_contcal_en 
Enable/Disable continuous calibration of the RX VCO in P1, if 

10 RW /|0x0O RX_P1_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 


rx_p1_vco_cal_rst 

9 faw jot Enable/Disable resetting the RX VCO in P1 
Enable/Disable resetting the RX VCO frequency in Pi 
rx_p1_ana_cdr_en 

7 |Rw foxo RP of RX ana cdr_en in Pl 


rx_p1_ana_deser_en 
6 rw joxo Value of RX ana deserial_en in P1 
rx_p1_ana_clk_dcc_en 
rx_p1_ana_clk_en 
4 rw joxo | of RX ana clk_en in P1 
Reserved 
rx_p1_ana_clk_vreg_en 
Value of RX ana clk_vreg_en in P1 
rx_p1_ana_afe_en 
ee of RX ana afe_en in P1 
reserved_0O 
eo frwiot ever 
LANE3 DIG RX _PWRCTL RX _PSTATE P2 
Address: Operational Base + offset (0x1343 
| Bit [Attr/ResetValue| —Céiescription 
31:16 
po oo fers 
Reserved for future use 
rx_p2_dig_clk_en 
Enable/Disable RX digital clocks in P2 
rx_p2_vco_contcal_en 
Enable/Disable continuous calibration of the RX VCO in P2, if 
RX_P2_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 
rx_p2_vco_cal_rst 
Enable/Disable resetting the RX VCO in P2 
rx_p2_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in P2 


rx_p2_ana_cdr_en 
Value of RX ana cdr_en in P2 


po Aa na ones 
Value of RX ana deserial_en in P2 

Value of RX ana CLK_DCC_EN in P2 

Value of RX ana clk_en in P2 
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| Bit [Attr/ResetValue| —Céeescription 
reserved 

rx_p2_ana_clk_vreg_en 

Value of RX ana clk_vreg_en in P2 


rx_p2_ana_afe_en 
Value of RX ana afe_en in P2 
reserved_0O 
eo fwiot enero 
LANE3 DIG RX _PWRCTL RX PWRUP TIME 0O 
Address: Operational Base + offset (0x1344) 


| Bit |Attr|ResetValue|  —— “s—“‘;‘“;W:éCéi scription =— (Cid 
[31:16[RO_|0x0000_——si|reserved et —“‘“‘“(“‘“(“(S™:S#S*C*C*C*C*C*C*C*C(‘*C 
spo ooo tera ieee 
Reserved for future use 
rx_dpll_clock_switch_time 


9:5 |RW |OxOf Wait between switching rx_dpll clock from Rx_clk to ref_clk or 
vice-versa 


: rx_state_3a_and_3b_time 
Wait between Power state 3A and 3B 


LANE3 DIG RX PWRCTL RX PWRUP TIME 1 
Address: Operational Base + offset (0x1345 


| Bit |Attr|ResetValue| —s—s/s———CC—C‘iescription = 
aS 


reserved_15_14 
= 14]RO [oxo Reserved for future use 
fast_rx_vreg_en 
23 |aw foo | Enable fast RX VREG enable (simulation only) 


rx_vreg_en_time 

12:7 |RW |0OxOd Power up time (in ref_range cycles) for RX ana vreg enable (spec 
500ns 
fast_rx_afe_en 

6 |rwfoxo Enable fast RX AFE enable (simulation only) 


rx_afe_en_time 
5:0 |RW |Oxia Power up time (in ref_range cycles) for RX ana AFE enable 
(spec >=1us) 


LANE3 DIG RX PWRCTL RX PWRUP TIME 2 

Address: Operational Base + offset (0x1346) 

Dit |Attr| Reset Value|_____________Descrlptlon _| 
31:16/RO_|0x0000_ reserved 


reserved_15_7 
a3 Oxtee Reserved for future use 


fast_rx_clk_en 
Enable fast RX clock enable (simulation onl 


rx_clk_en_time 
Power up time (in ref_range cycles) for RX ana clk (or dcc) enable 
(spec >1us) 


LANE3 DIG RX _PWRCTL RX PWRUP_ TIME 3 
Address: Operational Base + offset (0x1347) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16]RO_|0x0000 
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| Bit |Attr|ResetValue| —Ci@eescription 


: rx_deser_dis_time 

is:14|Rw [oxo Power down time in (ref_range cycles) for RX ana deserial enable 
. rx_deser_en_time 

13:12|Rw foxo | Power up time (in ref_range cycles) for RX ana deserial enable 


rx_cdr_en_time 

11:8 |RW |0x0 Power up time (in ref_range cycles) for RX ana CDR (or 
dfe/dfe_taps) enable (spec Ons 
rsvd_3_7_2 
rx_rate_time 

Power up time (in ref_range cycles) for RX ana rate or width 
change 


LANE3 DIG RX VCOCAL RX VCO CAL CTRL O 
Address: Operational Base + offset (0x1348) 


| Bit |Attr/ResetValue| Ci eescription 
ae ee ae 


15:13 reserved_15_13 
Reserved for future use 
vcoclk_correct_update 

12 Jaw joxo Update the vcoclk_correct 
a aaneea| Oda 


11:9 |RW |0Ox2 Number of bounces (i.e. direction changes) on the int_gain code 
before indicating that the RX VCO calibration is done 


int_gain_cal_cnt_shift 
RW |0x0 Number of shifts to apply to Id_cnt inputs when performing 

int_gain code calibration 
int_gain_cal_fixed_cnt_en 

5 RW {0x0 Enable a fixed count (instead of bounce count) for int_gain code 
calibration 
int_gain_cal_fixed_cnt 

4:0 |RW /0x00 Number of steps done during int_gain code calibration when 
INT_GAIN_CAL_FIXED_CNT_EN is enabled. 


LANE3 DIG RX _VCOCAL RX VCO CAL CTRL 1 
Address: Operational Base + offset (0x1349) 


| Bit |Attr|/Reset Value| Ci escription 
31:16|RO_|0x0000 


dtb_sel 
DTB select for RX VCO dtb signals 
7'hO1: {chkfrq_en, ref_dig_clk} 
7'hO2: {rx_ana_cdr_vco_en_i, rx_ana_cdr_startup_i} 
‘ 7'hO4: {rx_vco_up, dpll_freq_rst} 
Por RYE 0x08 7'hO8: {rx_vco_contcal_en, rx_vco_cal_rst} 
7'h10: {chkfrq_done, vcoclk_too_fast} 
7'h20: {cal_dir, rx_vco_cal_done} 
7'h40: {curr_state[0], rx_vco_cnt[0]} 
others: Reserved 


dpll_cal_ug 
DPLL calibration update on int_gain code 
8:5 |RW |0x8 3'hO: O 
others: (1/16)*2“(DPLL_CAL_UG-1) LSB/update 
Maximum DPLL_CAL_UG=10, i.e. 32 LSB/update 
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| Bit |Attr|ResetValue| ss Ci@eescription 


disable_int_cal_mode 

When asserted, then the DPLL frequency register is never 

modified by the RX VCO calibration FSM (even, if DPLL_CAL_UG 
4 Rw loxo is non-zero). In this case, the calibration will always be 

performed on the VCO freq_tune code. 

This allows disabling of integral calibration feature, and hence 

only 

ing freg_tune calibration. 


rx_vco_contcal_en 

3 RW |0x0 Override value for the continuous calibration enable from the RX 
PWRSM 
rx_vco_cal_rst 

Override value for the calibration reset from the RX PWRSM 

1 rw loxo rx_vco_freq_rst 
Override value for the frequency reset from the RX PWRSM 

Rw lox0 rx_vco_ovrd_sel 

Override the calibration controls from the RX PWRSM 


LANE3 DIG RX VCOCAL RX VCO CAL CTRL 2 

Address: Operational Base + offset (0x134A) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|0xo000 reserved 


ieee 
LANE3 DIG RX _VCOCAL RX _VCO_ CAL TIME 0O 
Address: Operational Base + offset (0x134B 


Reset Value 
0x0000 


0x0 fast_rx_vco_wait 


Enable fast RX VCO power up (simulation onl 


rx_vco_cntr_pwrup_time 
Ox6 Power up time (in ref_range cycles) for RX ana VCO cnter 
(spec >200ns) 


rx_vco_update_time 

Settle time (in ref_range cycles) for RX ana VCO update 
(freq_tune or int_gain) (spec >200ns) 
rx_vco_startup_time 

Power up time (in ref_range cycles) for RX ana VCO startup 
spec >1us 


13:10 


LANE3 DIG RX VCOCAL RX VCO CAL TIME 1 
Address: Operational Base + offset (0x134C 


reserved_15_3 
Ro | BAQE00 Reserved for future use 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3468 


RK3588 TRM-Part2 


| Bit |Attr| Reset Value, 


rx_vco_cntr_settle_time 


2:0 |RW {0x3 RX VCO counter value settling time in (ref_dig_clk cycles) (spec: 
3 ref_dig_clk cycle) 


LANE3 DIG RX VCOCAL RX VCO STAT O 
Address: Operational Base + offset (0x134D) 


Reset Value 
0x0000 


Bit {Ae 

13 [Ro Joo |Cistentvalue of ana or vooen i 
12 Ro | x0 
11 Ro | 


3 
15 


0 
0x0 rx_ana_vco_cntr_en 
Current value of rx_ana_vco_cntr_en_i 
rx_ana_vco_cntr_pd 
10 ro joxo ana. value of rx_ana_vco_cntr_pd_i 
0x000 rx_ana_cdr_freq_tune 
Current value of rx_ana_cdr_freq_tune_i 


LANE3S DIG RX VCOCAL RX VCO STAT 1 
Address: Operational Base + offset (0x134E 


| Bit |Attr|ResetValue| s/s ———C‘iecription = 
31:16|RO_[0x0000 


reserved_15_9 

15:9 [ko ooo |pcsenvedforfutureuse 

p fo oo itt nercegaiepeg eat 
Indicates that the RX integral frequency is reset or not 

p fo oo ata xeon ction 
Indicates that the RX VCO has completed calibration 

fo oo SES tn clin etn te Sh — 
Value of the continuous calibration enable from the RX PWRSM 

fo po Nie aotonrattone aris 
Value of the calibration reset from the RX PWRSM 

fo oo Sysco anny et fom he crus 
Value of the RX VCO frequency reset from the RX PWRSM 

po fo pe [icy ieaicocuem 
Value of the RX VCO CAL FSM 


LANE3S DIG RX VCOCAL RX VCO STAT 2 
Address: Operational Base + offset (0x134F 


| Bit |Attr|ResetValue| —s—/s/—/—————C—C—C‘i scription 
31:16|RO_[0x0000 


rx_vco_up 
Indicates that the RX VCO is read 


rx_ana_cdr_startup 
Current value of rx_ana_cdr_startup_i 


15 0x0 
14 0x0 rx_vco_correct 
Indicates that the RX VCO clock has the correct frequency 
13 0x0 vcoclk_too_fast 
Indicates that the RX VCO clock frequency is too fast 
. vco_cntr_final 
12:0 fro | px0000 Value of RX VCO counter when refclk counter expired 


LANE3_DIG_ RX _RX_ ALIGN _XAUI_COMM_MASK 
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Address: Operational Base + offset (0x1350 


Bit {attr Reset Value 
aed 0x0000 


as fee, 5_10 
Reserved ee future use 


xaui_comm_mask 
RW |0x3ff XAUI_COMMA mask. For 10-bit COMMA set the mask to Ox3FF 
and for 7-bit COMMA set the mask to 0x3F8 


LANE3 DIG RX LBERT CTL 

Address: Operational Base + offset (0x1351) 

Dit |Attr| Reset Value|___________Descrlptlon _ 
15:5 fo Jowoo feseneeS 


ne Gee 55 
15:5 | ° RO foxooo Reserved for future use 


sync 

Synchronize pattern matcher LFSR with incoming data A write of 
RW {0x0 a one to this bit will reset the error counter and start a 

synchronization of the PM, there is no need to write this back to 

zero to run normally. 


mode 
Pattern to match When changing modes, you must change to 
disabled first 
4'b0000: Disabled 
4'b0001: LFSR31: X*31 + X%28 + 1 
4'b0010: LFSR23: X*23 + X%18 + 1 
4'b0011: LFSR23: X*23 + x421 + x*.16 + x*%8 + x45 4+ x42 4+ 
1 
3:0 |RW {0x0 4'b0100: LFSR16: X*.16 + x*5 + x%.4.4+ x3 4+1 
4'b0101: LFSR15: X*15 + X%14 +1 
4'b0110: LFSR11: X*%11 + X49 4+1 
4'b0111: LFSR9: X%9+X%54+1 
4'b1000: LFSR7: X%7+X%6+4+1 
4'b1001: D[n] = d[n-10] 
4'b1010: D[n] = !d[n-10] 
4'b1011: D[n] = !d[n-20] 
others: Reserved 


LANE3 DIG RX LBERT ERR 
Address: Operational Base + offset (0x1352) 


Bit_{Attr| Reset Value|___________Deseription __| 

Chie Tanah | 
po fife 

5 fw po If active, multiply count by 128. if OV14=1 and count=2%15-1, 

signals overflow of counter (2 reads needed to read value) 

count 

A read of this register, or a sync of the PM resets the error count. 

Current error count, if OV14 field is active, then multiply count by 

128 (2 reads needed to read value) 


RO foxoo 


14:0 |RW |0x0000 


LANE3 DIG RX _RX_LOS LOS 0 
Address: Operational Base + offset (0x1353) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


: reserved_15_9 
15:9 ]ro |oxoo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_los_filt_byp 
Bypass digital LOS filter 


. rx_los_t_threshO_r 

LOS timerO threshold to count presence of zeros on rx_los 
: rx_los_wait_r 

Initial wait time for rx_los after rx_los_en is asserted 


LANE3 DIG RX PWRCTL PWR CTRL STATE STATUS 
Address: Operational Base + offset (0x1355 


| Bit |Attr|ResetValue| s/s —/——C—C‘iescription = 
ae ee oe 


reserved_15_5 
cs Oxon Reserved for future use 
rx_pwrsm_state 
4:0 |ro foxoo (PY for rx_pwrsm_state 


LANE3 DIG RX DPLL FRE 
Address: Operational Base + offset (0x135C 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


; reserved_15_14 
a afro joxo Reserved for future use 
val 
13:0 |RW |0x2000 Freq is 125*VAL ppm from the reference (2 reads needed to read 
value) 


LANE3 DIG RX DPLL FREQ BOUND O 
Address: Operational Base + offset (0x135D) 


Bit Attr| Reset Value|________Deseription _ 
ae 0x0000 


Koo eee for future use 
upper_freq_bound 
Upper frequency bound in terms of LSBs of the integral control 
code 
freq_bound_en 
a Enable the frequency bounds feature 


LANE3 DIG RX DPLL FRE BOUND 1 
Address: Operational Base + offset (0x135E 


Bit {attr} Reset Value 
Perey 0x0000 


Reserved for future use 
lower_freq_bound 

RW |0x19c Lower frequency bound in terms of LSBs of the integral control 
code 


LANE3 DIG RX ADPTCTL ADPT CFG 0O 
Address: Operational Base + offset (0x1360 


| Bit |Attr|ResetValue| s/s —/——C—C—C‘iescription = 
31:16|RO_[0x0000 


adpt_clk_div4_en 
Set the adaptation clock to be divided by 4 (default is div2 
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| Bit |Attr|ResetValue| Ci@eescription 


start_asm1 
14 RW {0x0 Start adaptation state machine #1 (VGA, CTLE, DFE, EYEH) This 
register-bit is self-clearing 


: n_tgg_asm1 
ey Number of toggle loop iterations for ASM1 
n_top_asm1 
9:0. RW apes Number of top level loop iterations for ASM1 


LANE3 DIG RX ADPTCTL ADPT CFG 1 
Address: Operational Base + offset (0x1361) 
| Bit |Attr|ResetValue| —C(eescription 
[31:16|RO_[0x0000_—ireserved 


Bride could value (only valid, if adaptation is run 
6:0 |rw foxoo | Naabecor eh cycles for adaptation SM #1 


LANE3 DIG RX ADPTCTL ADPT CFG 2 
Address: Operational Base + offset (0x1362) 
| Bit | 


: reserved_15_10 

Pode RO foxoo Reserved for future use 

9:5 |RW 
tgg_pttrn_O 

4:0 |RW /0x02 Pattern for the first toggle loop error slicer is moved downward by 
data tap1, if this pattern is matched 


[Attr| 
[RO_| 
tgg_pttrn_1 
0x06 Pattern for the second toggle loop error slicer is moved upward 
by data tap1, if this pattern is matched 
LANE3 DIG RX_ADPTCTL ADPT CFG 3 


Address: Operational Base + offset (0x1363 


esl_twice_dsl 

Assert, if error slicer has twice the voltage range as the data 
slicer (for the same 8 bits). 

tgg_en 

Enable toggling of the error slicer 


eyeho_en 
Enable eye height measurement using odd error slicer 


eyehe_en 
Enable eye height measurement using even error slicer 


dfe_en 


Enable DFE adaptation for taps 5-1 


att_en 
Enable ATT adaptation 
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| Bit |Attr|ResetValue| Ci@eescription 


vga_en 
Enable VGA adaptation 
0x00 


ctle_en 
4:0 |RW Enable CTLE boost adaptation, the five bits determine which 
correlators are used to adapt the CTLE 


LANE3 DIG RX ADPTCTL ADPT CFG 4 
Address: Operational Base + offset (0x1364 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: dfe2_th 

is:12|rw foxo DFE Tap2 correlation decision threshold (2“N-1 
: dfei_th 

DFE Tap1 correlation decision threshold (2“N-1) 


vga_th 

VGA correlation decision threshold (2“N-1). During eye height 
measurement, the VGA_TH is repurporsed for error slicer 
updates. 


LANE3 DIG RX_ADPTCTL ADPT CFG 5 
Address: Operational Base + offset (0x1365) 


[ResetValue| Cieecription 
0x0000 


Attr 
31:16|RO_| 
eae offset to the decision threshold 

BEE aps correlation decision threshold (2“N-1) 


LANE3 DIG RX ADPTCTL ADPT CFG 6 
Address: Operational Base + offset (0x1366) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: att_low_th 
ies ATT low threshold 
vga_sat_cnt_sticky 
12 RW |0Ox1 If deasserted, then VGA saturation counts must be consecutive to 
change ATT 
‘ vga_sat_cnt 
VGA saturation count 


att_mu 
8:6 rw joxa (att gain code update gain (2“N 


vga_mu 
5:3. IRW |ox5 VGA gain code update gain (2“N). During eye height 
; measurement, the VGA_MU is repurporsed for error slicer 
pdates. 


; ctle_mu 
CTLE boost code update gain (2“N) 
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LANE3S DIG RX ADPTCTL ADPT CFG 7 
Address: Operational Base + offset (0x1367 


ResetValue| Ci eesscription 
x0000 


0 

0x0 reserved_15_ 15 
Reserved for future use 

0 


x10 vga_lev_low 
VGA level low saturation limit 
vga_lev_high 
loxta 49% level high saturation limit 
vga_min_sat 
VGA minimum saturation limit 


LANE3 DIG RX ADPTCTL ADPT CFG 8 
Address: Operational Base + offset (0x1368) 


0x0000 


x0 reserved_15_ 15 
Reserved for future use 
4 


ox dfe5_mu 


DFE tap5 code update gain (2“N) 
dfe4_mu 
DFE tap4 code update gain (2“N) 
dfe3_mu 
DFE tap3 code update gain (2“N) 


: dfe2_mu 
: dfei_mu 


LANE3 DIG RX ADPTCTL ADPT CFG 9 

Address: Operational Base + offset (0x1369) 

| Bit [Attr|ResetValue|  ——s—“‘“‘;C™CéiS scription — Cd 

31:16[RO [0x0000_—sifreserved ———“(t‘“C;S™S™S™S™C™CsS 
err_slo_adpt_init 

15:8 |RW |0x00 The error odd slicer is initialized to this value at the start of a new 
adaptation request. 


err_sle_adpt_init 
7:0 RW |0x00 The error even slicer is initialized to this value at the start of a 
new adaptation request. 


LANE3S DIG RX ADPTCTL RST ADPT CFG 
Address: Operational Base + offset (0x136A 
| Bit |Attr[ResetValue| ——“‘*é‘“;C™C*éiScription =— sd 
31:16/RO |0x0000 reserved 
reserved_15 5 
0x000 Reserved for future use 


rst_adpt_tap1 


Reset data Tap1 when turning off DFE adaptation (taps 2-5 are 
always turned off when DFE adaptation is turned off) 
rst_adpt_ctle_pole 

Reset CTLE pole when turning off AFE adaptation 


rst_adpt_ctle_boost 


Reset CTLE boost when turning off AFE adaptation 
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| Bit |Attr|ResetValue| Ci escription 


rst_adpt_vga 
: Reset VGA when turning off AFE adaptation 


rst_adpt_att 
jo rw fox Reset ATT when turning off AFE adaptation 


LANE3 DIG RX ADPTCTL ATT STATUS 
Address: Operational Base + offset (0x136B) 
| Bit |Attr|ResetValue| —C(Deescription 


po oo eter 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


att_adpt_code 
Value of ATT adaptation code 


LANE3 DIG RX ADPTCTL VGA _ STATUS 
Address: Operational Base + offset (0x136C 
[Reset Value|— —“‘SW Cé @Scription =— (Cid 


po ooo iceeerieMieee 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


vga_adpt_code 
Value of VGA adaptation code 


LANE3S DIG RX ADPTCTL CTLE STATUS 
Address: Operational Base + offset (0x136D 


reserved 


0 reserved_15 14 
Reserved for future use 
0 


asmi_done 
Ox 


Asserts when adaptation state machine #1 is done 
ctle_pole_adpt_code 

Value of CTLE pole adaptation code 
ctle_boost_adpt_code 

Value of CTLE boost adaptation code 


LANE3 DIG RX ADPTCTL DFE TAP1i STATUS 
Address: Operational Base + offset (0x136E) 


| Bit |Attr|/Reset Value| Ci eescription 
x0000 


0 
reserved_15_14 
15:14 Ro Joxo | Reserved for future use 
Oxo asm1_done 
Asserts when adaptation state machine #1 is done 
dfe_tap1_adpt_code 
0x0000 Value of DFE tap1 adaptation code 


[Attr| 
1:16/RO | 
13 fro | 
2 ro 


LANE3 DIG RX_ADPTCTL DFE TAP2 STATUS 
Address: Operational Base + offset (0x136F) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


; reserved_15_ 13 
yakas RO oxo Reserved for future use 


12 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
. dfe_tap2_adpt_code 
11:0 |ro | oxue Value of DFE tap2 adaptation code 


LANE3 DIG RX ADPTCTL DFE TAP3 STATUS 

Address: Operational Base + offset (0x1370) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|Oxo000_ reserved 


CO 
Reserved for future use 
Asserts when adaptation state machine #1 is done 


dfe_tap3_adpt_code 
Value of DFE tap3 adaptation code 


LANE3 DIG RX ADPTCTL DFE TAP4 STATUS 
Address: Operational Base + offset (0x1371) 


[ResetValue[/ CC*‘i scription 
x0000 


[Attr| 
31:16[RO | 
- reserved_15 13 
Reserved for future use 
12 fro 
11.0 [ro | 


0) 
0x0 
0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
dfe_tap4_adpt_code 
11:0 | Exoue Value of DFE tap4 adaptation code 
LANE3_DIG RX ADPTCTL DFE TAP5 STATUS 


Address: Operational Base + offset (0x1372) 
Reset Value p 


Po eseription 
po foo seer 

Reserved for future use 

Asserts when adaptation state machine #1 is done 


dfe_tap5_adpt_code 
Value of DFE tap5 adaptation code 


LANE3 DIG RX ADPTCTL DFE DATA EVEN VDAC OFST 
Address: Operational Base + offset (0x1373 


reserved_15 8 


Reserved for future use 


LANE3 DIG RX_ADPTCTL DFE DATA ODD VDAC OFST 
Address: Operational Base + offset (0x1374) 


|Attr|ResetValue| Cieescription 
31:16]RO_|0x0000 
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aa cae eaaaa 


a 
Reserved for future use 


: dfe_data_odd_vdac_ofst 

Offset value for DFE data odd vDAC 
LANE3 DIG RX _ADPTCTL RX SLICER CTRL EVEN 
Address: Operational Base + offset (0x1375) 


| Bit |Attr|/ResetValue| Ci eescription = 
is 0x0000 


reserved_15_4 
a 0x000 Reserved for future use 
rx_ana_slicer_ctrl e 


LANE3 DIG RX ADPTCTL RX SLICER CTRL ODD 

Address: Operational Base + offset (0x1376) 

| Bit |Attr|ResetValue| CC‘ scription = 
a 


reserved_15 4 
oo Ox000 Reserved for future use 
rx_ana_slicer_ctrl_o 
s:0 Jaw fox 0G for rx_ana_slicer_ctrl_o[3:0] 


LANE3 DIG RX ADPTCTL DFE ERROR EVEN VDAC OFST 

Address: Operational Base + offset (0x1377 

| Bit [Attr|ResetValue| ss ——“‘S#éiS escription =— Cd 
[31:16|RO |0x0000__|[reserved 


reserved 
sa po oso aetna 
Reserved for future use 
dfe_error_even_vdac_ofst 
ier 4 Offset value for DFE error even vDAC 
LANE3 DIG RX ADPTCTL DFE ERROR ODD VDAC OFST 
Address: Operational Base + offset (0x1378) 


| Bit |Attr|Reset Value| Ci eescription = 
31:16|RO_|0x0000 


: reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
’ dfe_error_odd_vdac_ofst 
Offset value for DFE error odd vDAC 
LANE3 DIG RX ADPTCTL ERROR SLICER LEVEL 
Address: Operational Base + offset (0x1379) 


Bit | Attr| Reset Value 
[31:16/RO |0x0000 reserved ti—(‘i‘—s‘“‘“‘i;O!OOUUUUUUU 


e_sle_lvl 

15:8 |ro foxoo | aan error slicer level 
e_slo_lvl 

0 |RO |oxoo Odd error slicer level 


LANE3 DIG RX ADPTCTL ADPT RESET 
Address: Operational Base + offset (0x137A 
| Bit [Attr|ResetValue| ss ——“‘“CW#éS scription — 
[31:16[RO |0x0000_—sifreserved eC“ —~—“‘“(‘“(‘(‘(‘(‘#S#S*S*“‘(‘NNCOC‘'dCQN 
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| Bit |Attr[ResetValue| —“—*i‘“CS™C Scriptom — 
reserved_15_ 1 
Reserved for future use 


reset_asm1 

Resets adaptation state machine (ASM1) as well as the stats 
RW |0x0 

capture block. 

This is a self-clearing bit, and requires re-start of ASM1. 


LANE3S DIG RX STAT LD VAL 1 
Address: Operational Base + offset (0x1380 


| Bit |Attr|ResetValue| ———ié‘i@Scriptiom 
31:16/RO |0x0000 reserved 


scl1_ start 
Start sample counter #1 this is a self-clearing bit 
: scl1_lId_val 
Oxon Sample counter #1 load value 


LANE3 DIG RX STAT DATA MSK 
Address: Operational Base + offset (0x1381) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: data_msk_15_0 
Oxia Value of data_msk_r[15:0] 


LANE3 DIG RX STAT MATCH CTLO 
Address: Operational Base + offset (0x1382 


| Bit |Attr|ResetValue|  —F-s—s/—/—————CC—C‘i scription = 
31:16|RO_[0x0000 


scope_dly 
15:14;RW |0x0 For clock cycle delays on scope_data_rx_clk, an additional MSB is 
added in SCOPE_DLY_2 


: data_msk_19_16 
aed? Value of data_msk_r[19:16] 
; pttrn_cria_4_0 
Value of pattern A for 1st correlator (bits 4:0 
. pttrn_msk_cria_4_0 
Value of pattern A mask for 1st correlator (bits 4:0) 


LANE3 DIG RX_STAT MATCH CTLi 
Address: Operational Base + offset (0x1383) 


| Bit |Attr|/ResetValue| Ci eescription 
x0000 


0 
po fo eae 
Reserved for future use 

Enable ORing of adapation pattern with pattern CR1A 

Value of pattern B for 1st correlator (bits 4:0) 

Value of pattern B mask for 1st correlator (bits 4:0) 
pttrn_crib_en 

Enable pattern B matching for 1st correlator 


LANE3 DIG RX_STAT STAT CTLO 
Address: Operational Base + offset (0x1384) 


[31:16/RO_| 
pwr 
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. Bit |Attr| Reset Value|_____________Deseription __ 
eae 0x0000 


skip_en 
15 [rw | oxo SMP of skip_en_r 


sc_timer_mode 

Rw loxt Sample counter operation mode 
1'bO: Counts number of matched samples 
1'b1: Counts clock cycles (i.e. a timer 


stat_rxclk_sel 
Select stat clock 
1'bO: Ref_range_clk 
Be CRN Ee 1'b1: Rx_dig_clk (i.e. RX dword clk) 
Before changing stat_rxclk_sel_r from 1->0, the rx_dig_clk must 
be active (i.e. enabled) 


stat_src_sel 
Select stat source input 
3'bO00: {20{rx_cal_result}} 
3'b001: {{20{scope_data_rxclk_dly_s0O1}}, 
{20{scope_data_rxclk_dly}}} 
12:10;/RW |0x0 3'b010: Rx_phase[39:0] 
3'b011: Rx_error[39:0] 
3'b100: Rx_data[39:0] 
3'b101: Rx_phdir[39:0] 
3'b110: 40'NFF_FFFF_FFFF 
others: Reserved 


stat_shft_sel 
Select stat source shift value 
4'b0000: Correlate N-1 -> N+3 (use N for offset calibration) 
4'b0001: Correlate N+1 -> N+5 (for taps1-5) 
4'b0010: Correlate N+6 ->N+10 
4'b0011: Correlate N+11 -> N+15 
Rw loxo 4'b0100: Correlate N+16 -> N+20 
4'b0101: Correlate N+21 -> N+25 
4'b0110: Correlate N+26 -> N+30 
4'b0111: Correlate N+31 -> N+35 
4'b1000: Correlate N+36 -> N+39 
others: Reserved 
Setting 0x8 is only used in 20b mode (for checking corr on bits 
36-39) 


corr_mode_en 
Enable correlation mode 


corr_src_sel 
Select correlation input source 
2'b00O: Rx_error[39:0] 

4:3. |RW {0x0 2'b01: Rx_phase[39:0] 
2'b10: {{20{scope_data_rxclk_dly_sO1}}, 
{20{scope_data_rxclk_dly}}} 
2'b1i1: No correlation 
corr_shft_sel 
Select shift for phase. 

e RM Ox8 1'bO: None 
1'b1: >>1 
corr_shft_sel_vga 

1 rw loxo select shift for error going to VGA. 
1'bO: None 
1'b1: >>1 
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| Bit |Attr|ResetValue| Ci@eescription 


reserved_0O 
oe frwfoo reseed: 
LANE3 DIG RX STAT STAT CTL1 
Address: Operational Base + offset (0x1385) 


| Bit _|Attr| Reset Value 
[31:16|RO_|0x0000 


vid_ctl 
Gating configuration of stats collection 
2'b00: Ignore both cdr_valid and rx_valid 
PR One 2'b01: Gate stats collection with cdr_valid 
2'b10: Gate stats collection with rx_valid 
2'b11: Ignore both cdr_valid and rx_valid 
vid_loss_clr 
Clearing of stats collection upon loss of valid 
+ exe 1'bO: Hold sample and stat counters 
1'b1: Clear sample and stat counters 
data_dly_sel 
12:11;/RW {0x0 For clock cycle delays on rx_data[19:0], an additional MSB is 
added in data_dly_sel_2 
stat_clk_en 
10 rw foxo Clock gate enable for stat clock 
sc_pause 
9 rw foxo Pause the sample counter and stat counters 
. reserved_8_7 
stat_cnt_6_en 
6 rw foo Enable for stat counter 6 
stat_cnt_5_en 
srw foxo Enable for stat counter 5 
ee eee 
pe oe ie Enable for stat counter 4 
stat_cnt_3_en 
RW |0x1 Enable for stat counter 3 only counter to be enabled by default, 
since used for offset calibration 
See 
a Ox8 Enable for stat counter 2 
stat_cnt_l_en 
1 rw foxo Enable for stat counter 1 
stat_cnt_O_en 
jo rw foxo Enable for stat counter 0 
LANE3 DIG RX STAT SMPL CNT1 


Address: Operational Base + offset (0x1386) 


| Bit |Attr/ResetValue| Ci eescription 
a a a 


smpl_cnti_done 
Status of sample counter #1 
smpl_cnt1 

aie a moe Current value of sample counter #1 


LANE3 DIG RX STAT STAT CNT O 
Address: Operational Base + offset (0x1387) 
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. Bit |Attr| Reset Value|________________Deseription _ 
ee 0x0000 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_O 

aha Ox0000 Current value of stat counter #0 


LANE3 DIG RX STAT STAT CNT 1 

Address: Operational Base + offset (0x1388 

| Bit [Attr|/ResetValue| ss ——“‘(S™#Cé@S eScription =—— 
ree oe eee 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_1 

=e OnEO0E Current value of stat counter #1 


LANE3 DIG RX_STAT STAT CNT 2 

Address: Operational Base + offset (0x1389) 

| Bit [Attr|ResetValue| Ci‘ eeScritiom 
a 


smpl_cnt1_done 
Status of sample counter #1 
stat_cnt_2 

ie ere Current value of stat counter #2 


LANE3 DIG RX STAT STAT CNT 3 

Address: Operational Base + offset (0x138A) 

| Bit |Attr[ResetValue| —C(eescription 
a — ae = CS 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_3 

a E0000 Current value of stat counter #3 


LANE3 DIG RX STAT STAT CNT 4 

Address: Operational Base + offset (0x138B 

| Bit [Attr|ResetValue| ss —“‘“CW#éS scription — 
4 reserved 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_4 

fale Oxtonn Current value of stat counter #4 


LANE3 DIG RX_STAT STAT CNT 5 

Address: Operational Base + offset (0x138C) 

Bit |Attr| Reset Value|______Deseription _| 
a = 


smpl_cnt1_done 
Status of sample counter #1 
stat_cnt_5 

eet x0gn0 Current value of stat counter #5 


LANE3 DIG RX STAT STAT CNT 6 
Address: Operational Base + offset (0x138D) 
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 Bit_|Attr| Reset Value|___________Deseription __| 
poe de 0x0000 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_6 

cok oxpeee Current value of stat counter #6 


LANE3 DIG RX STAT CAL COMP CLK CTL 
Address: Operational Base + offset (0x138E 


| Bit |Attr|ResetValue| s/s —s—C—C‘iescription 
aaa ae 


reserved_15_6 
6 |Ro- Oxt00 Reserved for future use 
ref_div_cnt 
co Ref range clock count (e.g. 5'd3 = 4 ref_range cycles) 
. prechrge_cnt 
Precharge count (e.g. 5'di = 2 ref_range cycles 


LANE3 DIG RX STAT MATCH CTL2 

Address: Operational Base + offset (0x138F 

| Bit [Attr|ResetValue| ss —“‘SW#éiS scription =— 
aan oa reserved 


reserved 
reserved_15_15 
Reserved for future use 
pttrn_cria_19_5 
eects Value of pattern A for 1st correlator (bits 19:5) 


LANE3 DIG RX STAT MATCH CTL3 

Address: Operational Base + offset (0x1390 

Bit {Attr| Reset Value|__________Deseription _| 
i <_< 


reserved_15_15 
Reserved for future use 
pttrn_msk_cria_19_5 
exouee Value of pattern A mask for 1st correlator (bits 19:5) 


LANE3 DIG RX STAT MATCH CTL4 

Address: Operational Base + offset (0x1391) 

| Bit |Attr[ResetValue| C(esscription 
i 


reserved_15_15 
Reserved for future use 
pttrn_crib_19_5 
Ox0000 Value of pattern B for 1st correlator (bits 19:5) 


LANE3 DIG RX STAT MATCH CTL5 

Address: Operational Base + offset (0x1392) 

| Bit |Attr|ResetValue| —C(eescription 
a 


reserved_15_15 
Reserved for future use 
pttrn_msk_crib_19_5 
Oxepee Value of pattern B mask for 1st correlator (bits 19:5) 


LANE3_DIG_ RX _ STAT STAT CTL2 
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Address: Operational Base + offset (0x1393 


| Bit |Attr|ResetValue| —-s—s/s—/———C—C‘i scription = 
31:16|RO_[0x0000 


7 reserved_15_2 

15:2 ro | pxe0ee Reserved for future use 

scope_dly_2 
1 RW |0x0 Additional MSB bit for SCOPE_DLY to extend the delay range to 


0->7 


data_dly_sel_2 
RW |0x0 Additional MSB bit for data_dly_sel to extend the delay range to 
O->7 


LANE3S DIG RX STAT STAT STOP 
Address: Operational Base + offset (0x1394 


| Bit |Attr|ResetValue|  —s—s/s———C—C‘iescription = 
31:16|RO_[0x0000 


reserved_15_1 
15:1 |Ro |oxoooo  [Rekemedforfutureuse 
sc1_stop 
RW {0x0 Stop sample counters #1 and associated stat counters. This is a 
self-clearing bit, and requires re-start of sample counter #1. 


LANE3 DIG ANA TX _OVRD OUT 
Address: Operational Base + offset (0x13A0) 


| Bit |Attr/ResetValue| Ci eescription 
0x0000 


31:16/RO | 
. reserved_15_2 
15:2 |RO- ogee Reserved for future use 
tx_ovrd_en 
Enable override values for all outputs controlled by this register 
eo fpw | Over valuefortanaresst 


0x0 tx_ana_reset 
Override value for tx_ana_reset 


LANE3 DIG ANA TX ANA LPBK DFE MODE OUT 

Address: Operational Base + offset (0x13A1 

| Bit [Attr|/ResetValue| ss ——“‘“‘;W:#éiS scription — 
[31:16/RO |0x0000__[reserved 


reserved 
; reserved_15_1 
re RO |ox0000 Reserved for future use 
tx_ana_Ipbk_dfe_mode 
jo rw foxo fan for tx_ana_lIpbk_dfe_mode 
LANE3 DIG ANA RX DIV OVRD OUT 
Address: Operational Base + offset (0x13A6) 


| Bit |Attr|/ResetValue| Ci escription = 
31:16|RO_|0x0000 


: reserved_15_2 
15:2 |RO- Onto Reserved for future use 


rx_ana_div5_en 

Override value for rx_ana_div5_en 
rx_ana_divi3p5_en 

lo rw joxo Override value for rx_ana_div13p5_en 


LANE3 DIG ANA RX CTL OVRD OUT 
Address: Operational Base + offset (0x13A7) 
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| Bit |Attr|Reset Value| Ci eescription 
[31:16]RO_|0x0000 


rx_lIbk_clk_en_ovrd 

= Enable override value for rx_ana_loopback_clk_en 
rx_ana_adaptation_en_ovrd 

Enable override value for rx_ana_adaptation_en 
rx_ana_dfe_taps_en_ovrd 

Enable override value for rx_ana_dfe_taps_en 
rx_ana_div4_en_ovrd 

Enable override value for rx_ana_div4_en 
rx_ana_word_clk_en_ovrd 
Enable override value for rx_ana_word_clk_en 
rx_ana_data_rate_en_ovrd 
Enable override values for rx_ana_data_rate[3:0] 

rx_Ilbk_clk_en 

Override value for rx_ana_loopback_clk_en 


Override value for rx_ana_adaptation_en 
Override value for rx_ana_dfe_taps_en 
Override value for rx_ana_div4_en 
pe a nan 
Override value for rx_ana_word_clk_en 
Override value for rx_ana_data_rate 


reserved 
Reserved 


LANE3 DIG ANA RX PWR OVRD OUT 
Address: Operational Base + offset (0x13A8 


Reset Value 
0x0000 


po oo aes 
Reserved for future use 
pe eee 
Enable override value for rx_ana_deserial_en 
Enable override value for rx_ana_cdr_en 
Enable override value for rx_ana_clk_en 
a 
Enable override value for rx_ana_clk_dcc_en 


Enable override value for rx_ana_clk_vreg_en 
Enable override value for rx_ana_afe_en 


Reserve_0 
Reserve_0O 


rx_ana_deserial_en 
RW |0x0 : : 

Override value for rx_ana_deserial_en 
rx_ana_cdr_en 

5 RW |0x0 er aan 

cz Override value for rx_ana_cdr_en 
rx_ana_clk_en 

4 RW |0x0 TON fee 

4 aw foo Override value for rx_ana_clk_en 
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| Bit [Attr/ResetValue| Céeescription 
rx_ana_clk_dcc_en 

2 rw foro foc ane value for rx_ana_clk_dcc_en 
rx_ana_clk_vreg_en 

2 [aw oxo fo ana value for rx_ana_clk_vreg_en 


rx_ana_afe_en 

Override value for rx_ana_afe_en 
Reserve_1 

LANE3 DIG ANA RX _ VCO OVRD OUT 0 

Address: Operational Base + offset (0x13A9) 


| Bit [Attr|ResetValue|  ————C‘i Scriptom 
31:16 


RW rx_cdr_freq_tune_ovrd_en 
Enable override value for rx_ana_cdr_freq_tune 
rx_ana_vco_cntr_clk 

RW /|0x0 ; 
Override value for rx_ana_vco_cntr_clk 
rx_ana_vco_cntr_en 

RW |0x ; 

Rw |o ‘ Override value for rx_ana_vco_cntr_en 


Rw |oxo00 rx_ana_cdr_freq_tune 


Override value for rx_ana_cdr_freq_tune 


> Rw loxo rx_vco_cdr_ovrd_en 
Enable override values for cdr_vco_en and cdr_startup 
rx_ana_cdr_startup 

Override value for rx_ana_cdr_startup 


rx_ana_cdr_vco_en 
RW {0x0 : 
Override value for rx_ana_cdr_vco_en 


LANE3 DIG ANA RX VCO OVRD OUT 1 
Address: Operational Base + offset (0x13AA) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


15:9 |Ro fovooo (Retervedfortuture use 
o_ Jew foo (Gvernie'videfornc'ana ce veo towfieg 


LANE3 DIG ANA RX VCO OVRD OUT 2 
Address: Operational Base + offset (0x13AB) 
| Bit |Attr[ResetValue| —C(eescription 
[31:16|RO_[0x0000_—i|reserved 


: reserved_15_2 
15:2 |ro | enone Reserved for future use 


1 RW /ox0 cdr_freq_tune_clk_self_clear_disable 
Disable self-clearing for the rx_ana_cdr_freq_tune_clk register 


rx_ana_cdr_freq_tune_clk 
RW |0x0 Override value for rx_ana_cdr_freq_tune_clk - self-clearing to 
generate a pulse 1 cr_clk wide 


LANE3_DIG_ ANA _RX_CAL 
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Address: Operational Base + offset (0x13AC 


Bit {attr Reset Value 
Pessoa 0x0000 


oxo ana_cal_comp_en 
15 few | oxo 5 
Value for rx_ana_cal_comp_en 


rx_ana_cal_mode 
Value for rx_ana_cal_mode[1:0] 
2'bO00O: Dual differential comparison ( [vip2 - vim2] greater than 
[vip1 - vim1] ) 

feet RW Ox 2'b01: Differential comparison on input2 (vip2 greater than vim2) 
2'b10: Single-ended comparison, negative node to negative node 
(vim1 greater than vim2) 
2'bi1: Common mode comparison (vcm2 greater than vcm1 


rx_ana_slicer_cal_en 
12 rw foxo |e for rx_ana_slicer_cal_en 
Reserved 
Value for rx_ana_cal_Ipfbyp_en 
; rx_ana_cal_muxb_sel 
9:5 [rw joxoo CE for rx_ana_cal_muxb_sel[4:0] 
: rx_ana_cal_muxa_sel 
4:0 [Rw joxoo fC for rx_ana_cal_muxa_sel[4:0] 


LANE3 DIG ANA RX DAC CTRL 

Address: Operational Base + offset (0x13AD) 

| Bit |Attr[ResetValue| —C(Deescription 
2 = ee ——— 


0x00 reserved_15 8 
Reserved for future use 
rx_ana_cal_dac_ctrl 
Fa [ew fowo (ee for rx_ana_cal_dac_ctrl[7:0] 


LANE3 DIG ANA RX DAC CTRL OVRD 
Address: Operational Base + offset (0x13AE) 
| Bit |Attr|ResetValue| —C(escription 
[31:16|RO_[0x0000_ireserved 


reserved_15_ 1 
5:1 RO on n0? Reserved for future use 
rx_cal_dac_ctrl_ovrd 
= a Override enable for cal DAC control 


LANE3 DIG ANA RX DAC CTRL SEL 
Address: Operational Base + offset (0x13AF 


bit {attr} Reset Value 
[31:16/RO |[0x0000 reserved t—(‘sSOSOC(‘iC;C;t;! 


reserved_15 5 
oat Ox000 Reserved for future use 
0 |Rw foxoo rx_ana_cal_dac ctrl sel 
Value for rx_ana_cal_dac_ctrl_sel[4:0] 


LANE3 DIG ANA RX_AFE ATT VGA 
Address: Operational Base + offset (0x13B0) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 
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| Bit [Attr|ResetValue| ss ——“i‘“‘;S:=CéiS scription 

rx_ana_afe_rate 
wa 14jRw foro RE for rx_ana_afe_rate[1:0] 

rx_ana_afe_ctle_pole 

s:azjaw jos CE for rx_ana_afe_ctle_pole[1:0] 
rx_afe_rate_ovrd_en 

a Override enable for rx_ana_afe_rate 
rx_ctle_pole_ovrd_en 

Override enable for rx_ana_ctle_pole 


9 frw joo | Baas aa ies ees na_afe_gain 
few oxo (eSemdeenaneformxana ate aM 


LANE3S DIG ANA RX AFE CTLE 
Address: Operational Base + offset (0x13B1 


| Bit |Attr|ResetValue| sss CS—C‘iescription = 
31:16|RO_[0x0000 


: reserved_15 6 
15:6 |Ro | One Reserved for future use 
rx_ana_afe_ctle_boost_ovrd_en 
srw joxo ana enable for rx_ana_afe_ctle_boost 
; rx_ana_afe_ctle_boost 
4:0 [Rw joxoo [CE for rx_ana_afe_ctle_boost[4:0] 


LANE3 DIG ANA RX SCOPE 
Address: Operational Base + offset (0x13B2 


| Bit_|Attr| Reset Value 
Zee 0x0000 


Reserved for future use 

a rx_scope_self_clear_disable 
Disable the self-clearing for rx_ana_scope_ph_clk register 
rx_ana_scope_clk_en 

Enable the scope clocks going to the scope slicer and the lane 
digital part 


ol, 
0x00 Sets value for rx_ana_scope_phase[7:0] 


rx_ana_scope_ph_clk 
RW |0x0 Sets value for rx_ana_scope_ph_clk, this bit is self-clearing (i.e. 
only asserts for one cr_clk cycle) 


rx_ana_scope_sel 
Sets value for rx_ana_scope_sel 
; 2'b0O0: AFE scope selected 
cra isaeaal kioe 2'b01: DFE even scope selected 
2'b10: DFE odd scope selected 
2'b11: DFE bypass/AFE buffer scope selected 


rxX_ana_scope_en 
Rw |0xo —2ana_SCope_ 
Sets value for rx_ana_scope_en 
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LANE3 DIG ANA RX SLICER CTRL 
Address: Operational Base + offset (0x13B3) 


| Bit |Attr/ResetValue| Ci eescription 
ra ae 


9 |ro [oxo |rseredforfuture use 
Reserved 1 for f future use 
a Se 


LANE3 DIG ANA RX ANA I PHASE ADJUST 
Address: Operational Base + offset (0x13B4 


| Bit |Attr|ResetValue] s/s —/———C—C‘iecription = 
eee ay 


reserved_15_7 
7 [Ro | Ox000 Reserved for future use 
rx_ana_igq_phase_adjust 
6:0 rw foxor [ae for rx_ana_iq_phase_adjust[6:0] 


LANE3 DIG ANA RX_ANA IQ SENSE EN 
Address: Operational Base + offset (0x13B5) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_1 
15:1 ]RO- emote Reserved for future use 
rx_ana_iq_sense_en 
jo rw Joxo ae for rx_ana_iq_sense_en 


LANE3 DIG ANA RX ANA CAL DAC CTRL EN 
Address: Operational Base + offset (0x13B6) 


| Bit |Attr|Reset Value| —s—sDeScription 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_ 2 
15:2 |ro | ica Reserved for future use 
dac_ctrl_self_clear_disable 
Disable self-clearing for the rx_ana_cal_dac_ctrl_en register 


rx_ana_cal_dac_ctrl_en 

Rw loxo Value for rx_ana_cal_dac_ctrl_en, if 
DAC_CTRL_SELF_CLEAR_DISABLE=0, then this bit is self-clearing 
(i.e. only asserts for one cr_clk cycle) 


LANE3 DIG ANA RX ANA SIGNALS CHANGES ENABLE 

Address: Operational Base + offset (0x13B7 

| Bit |Attr|ResetValue|  —— s—“‘*‘“C;:CéieSscription=—— “Cd 
[31:16[RO_|0x0000—sifreserved ee —“‘“‘“(“(“(“(“(CS®WS#*C*C*C*C*O*C*C‘*C 


reserved_15_2 
2 RO |ox0000 Reserved for future use 
afe_update_self_clear_disable 
Disable self-clearing for the rx_ana_afe_update_en register 
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| Bit |Attr|ResetValue| Ci eecription 


rx_ana_afe_update_en 

Rw loxo Value for rx_ana_afe_update_en, if ee 
AFE_UPDATE_SELF_CLEAR_DISABLE=0, then this bit is self- 
clearing (i.e. only asserts for one cr_clk cycle) 


LANE3 DIG ANA RX _ANA PHASE ADJUST CLK 
Address: Operational Base + offset (0x13B8) 


| Bit |Attr|/ResetValue| Ci eescription 
Par ea 0x0000 


reserved_15_2 
5:2 |Ro | oxneee Reserved for future use 


RW Oxo joxo «fase adjust_self_clear_disable 
Disable self-clearing for the rx_ana_ig_phase_adjust_clk register 


rx_ana_ig_phase_adjust_clk 
Rw loxo Value for rx_ana_iq_phase_adjust_clk, if 
PHASE_ADJUST_SELF_CLEAR_DISABLE=0, then this bit is self- 
i.e. asserts for one cr_clk cycle 


LANE3 DIG ANA STATUS O 
Address: Operational Base + offset (0x13B9 


| Bit |Attr|ResetValue| s/s | ———CC—C‘iecription = 
eee 


reserved_15_ 4 
4 |ro |oxooo [Reserved forfutureuse 

p fope Es oma 
Value from ANA for rx_ana_scope_data 

fo foo be amaleit 
Value from ANA for rx_ana_cal_ result 
rsv_O 

a Se a a 

p fo pe tious 
Value of tx_ana_loopback_en 

LANE3 DIG ANA STATUS 1 

Address: Operational Base + offset (0x13BA 


| Bit |Attr|ResetValue| s/s Ci escription = 
31:16|RO_[0x0000 


reserved_15 13 

alae RO oxo Reserved for future use 
rx_ana_vco_cntr 

12:0 |Ro- 20000 Value from ANA for rx_ana_vco_cntr 


LANE3 DIG ANA STATUS LOS 

Address: Operational Base + offset (0x13BB 

| Bit |Attr|ResetValue|  —— s—“‘;‘“‘S:Céi eScription =—— <Cid 
[31:16[RO_|0x0000_——sifreserved ee —“(‘“‘“C*S*S*™*™*™*™*™*™*™~™C™C~*S 


reserved_15_6 
e RO |ox000 Reserved for future use 


15: 
5:3 0x0 rx_ana_los_threshold 
. Value to ANA for rx_ana_los_ threshold 
rx_ana_los_en 
2 ro foxo Value to ANA for rx_ana_los_en 
1 0x0 rx_ana_los_clk_en 
Value to ANA for rx_ana_los_clk_en 
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| Bit |Attr|ResetValue| Ci@eescription 


0x0 rx_ana_los 
Value from ANA for rx_ana_los 


LANE3 DIG ANA CREGS TX ANA ATB REG 
Address: Operational Base + offset (0x13C0) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


15:7 [Ro forooo (fseredforiuure use 
jo _frw foxo Bist Teate reasurement enable 
LANE3 DIG ANA CREGS RX ANA EQ CTRL 

Address: Operational Base + offset (0x13C4 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


pe Rov faman atime: 
mc ana_afe_blas_mt 


LANE3 DIG ANA CREGS RX ANA VCO CTRL 
Address: Operational Base + offset (0x13C5 


rx_ana_cdr_vco_temp_comp_en 

VCO temperature compensation enable 
rx_ana_cdr_vco_startup_code 

VCO startup code 


LANE3 DIG ANA CREGS RX ANA VREG CTRL 
Address: Operational Base + offset (0x13C6 


reserved_15_6 
Ro | Oxne? Reserved for future use 


po Wd ae 
VREG clk override reference voltage 

rx_ana_vreg_ovrd_vco_vref 

VREG VCO override reference voltage 

rx_ana_vreg_ovrd_vro_vref 


VREG VRO override reference voltage 
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| Bit |Attr|ResetValue| Cé@eescription 


rx_ana_vreg_ovrd_cp_vref 
2 VREG charge-pump override reference voltage 


: rx_ana_vreg_ring_ctrl 
VREG ring oscillator control 


LANE3 DIG ANA CREGS RX ANA DISCONNECT 
Address: Operational Base + offset (0x13C7) 
| Bit [Attr|ResetValue| ss ——“‘;‘“;C™SC~éiS scription — Cd 
31:16|RO_|0x0000 
reserved_15_ 3 
0x0000 Reserved for future use 


LANE3 DIG ANA CREGS RX ANA RSRVD CTRL 
Address: Operational Base + offset (0x13C8) 


: 0x00 reserved_15 8 
; Reserved for future use 

. rx_ana_nc 

Reserved bits for future use 


LANE3 DIG ANA CREGS RX ANA ATB CTRLi 
Address: Operational Base + offset (0x13C9 


fey Rw |ox0000 rx_meas_atb 14 0 
Reserved 
rx_meas_atb_en 
LANE3 DIG ANA CREGS RX ANA ATB CTRL2 
Address: Operational Base + offset (0x13CA) 
[Reset Value| ss —“‘(CSN™C(CDScription =—— Cid 
0x0000 


reserved_15 15 
15 0x0 Reserved for future use 
14:0 IRW |ox0000 rx_meas_atb_29 15 
Reserved 


RAWCMN DIG CMN CTL 
Address: Operational Base + offset (0x2000) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


; reserved_15_1 
15:1 Ro | Onteae Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


phy_func_rst 

Resets the PHY except registers in the Raw PCS common and 
RW {0x0 always-on registers. Useful for resetting the PHY after reloading 

the 

Memory and without resetting the memory. 


RAWCMN DIG CR EXT REG OP XTND 
Address: Operational Base + offset (0x2001) 


| Bit [Attr/ResetValue| Ci escription 
[31:16|RO [0x0000_—i reserved 
reserved_15_3 
15:3 |ro oxoooo Reservedforfuture use 
sram_rd_access_delay 
Configurable access delay for reading through SRAM. 
2'bOO: 2 cycles 


2'b0O1: 3 cycles 
2'b10: 4 cycles 


Required to prevent timing violations while accessing through 
external interface. 


RAWCMN DIG CMN CTL 1 
Address: Operational Base + offset (0x2002) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


15:2 [ro [oxooc0 Reserved forfuture use 
jo frw foo (Sverige value forrtune req 
RAWCMN DIG AON CMN_ ADAPT REF LVL DAC CODE 

Address: Operational Base + offset (0x2020 


| Bit |Attr|ResetValue|  —s—s/s——C—C—C‘i scription = 
31:16|RO_[0x0000 


. reserved_15_8 
fo Ro Joxoo Reserved for future use 
; adapt_ref_Ivl_dac_code 
Adaptation ref level target dac code for 150mv 


RAWCMN DIG AON CMN RX RESERVED REGISTER O 
Address: Operational Base + offset (0x2021) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


; rsrvd_O 
0x0000 Reserved fields 


RAWCMN DIG AON CMN RX RESERVED REGISTER 1 
Address: Operational Base + offset (0x2022) 


| Bit |Attr|/ResetValue| Ci escription = 
31:16|RO_|0x0000 
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| Bit |Attr|ResetValue| —Ci@escription 


; rsrvd_0O 
Oe Reserved fields 
RAWCMN DIG AON CMN SUP OVRD IN 
Address: Operational Base + offset (0x203B) 
| Bit [Attr/ResetValue| Ci ecription 
31:16|RO_[0x0000 


: reserved_15 2 
15:2 [RO | eee Reserved for future use 
ref_clk_en_ovrd_en 
Override enable for ref_clk_en 
ref_clk_en_ovrd_val 
jo [aw joxo | Override value for ref_clk_en 


RAWCMN DIG CMNFSM FSM FSM OVRD CTL 

Address: Operational Base + offset (0x2040) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|0xo000_ reserved 


reserved_15_ 15 
Reserved for future use 


is foo eee 
fsm_ovrd_en 
14 RW {0x0 Enable overriding the FSM execution of commands must be 


asserted to use FSM_CMD_START and FSM_JMP_EN features 
fsm_cmd_start 
Start executing the new command this is a self-clearing bit 


fsm_jmp_en 

12 RW {0x0 Force the FSM to jump to FSM_JMP_ADDR in the program 
memory is applied when FSM_CMD_START is pulsed. 
fsm_jmp_addr 


11:0 |RW |0x000 The jump address used when FSM_JUMP_EN=1, the address is 
encoded as follows: [11:8] mem_lane, [7:5] bank, [4:0] register 


RAWCMN DIG CMNFSM FSM MEM ADDR MON 
Address: Operational Base + offset (0x2041 


| Bit |Attr|ResetValue| sss CC‘ escription 
31:16|RO_|0x0000 


: mem_addr 
15:0 |Ro | Ox0000 Current value of memory address used in lane FSM 


RAWCMN DIG CMNFSM FSM STATUS MON 
Address: Operational Base + offset (0x2042) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15_11 
seks RO foxoo Reserved for future use 
rdmsk_disabled 


Check, if read mask is currently disabled (i.e. mask is all ones) 


wrmsk_disabled 

Check, if write mask is currently disabled (i.e. mask is all ones) 
wait_cnt_eqO 

Check, if wait counter currently equals zero 

alu_res_eqO 

Check, if ALU result register currently equals zero 
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| Bit |Attr|ResetValue| ss Ci@eescription 


, alu_ovflw 
Current value of ALU overflow bit 


6 |ro oxo 
cmd_rdy 

5 0x0 New command is ready for execution (applicable when 
FSM_OVRD_EN=1) 

: state 

4:0 [RO joxoo | Current state of lane FSM 


RAWCMN DIG CMNFSM FSM CR REG OP XTND EN 

Address: Operational Base + offset (0x2043) 

| Bit [Attr/ResetValue| —Céiescription 

31:16[RO_|0x0000_ reserved 
reserved_15_1 

15:1 |Ro |oxoooo  [Recemedforfutureuse 

cr_reg_op_xtnd_en 

CR interface timing extension enable 


1'b0O: No timing extension 
1'b1: Timing extension 


RW |0x0 


RAWCMN DIG CMNFSM ATB RE 
Address: Operational Base + offset (0x2044) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. reserved_15_1 
BoE RO |oxo000 Reserved for future use 
atb_request 
lo rw foxo Used to enable ATB state machine in FW 


RAWCMN DIG CMNFSM ATB RESULT OUT 
Address: Operational Base + offset (0x2045 


| Bit |Attr|ResetValue| —F-ss—s/—/———C—C—C‘iecription = 
31:16|RO_[0x0000 


; reserved_15_11 
ata Ro Joxoo Reserved for future use 
atb_done 
Used to check, if ATB request has been serviced 
rt_ana_val 
RW |0x000 Contains the final value after ATB req till the new req is asserted 
(10 bit) 


HDMIPCS DIG CTRL XF HDMI PWR CTRL 

Address: Operational Base + offset (0x2080) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|Oxo000_ reserved 


reserved_15 8 
Reserved for future use 


pddq_ovrd_val 
Override value for PDDQ 


Override enable for HDMI_ DISABLE 
Override value for HDMI_ DISABLE 
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| Bit |Attr[ResetValue| —————Cti—“C;Cs~C‘~Ci scription 
pddq_ack_ovrd_en 

2 Override enable for PDDQ_ ACK 
pddq_ack_ovrd_val 

Override value for PDDQ_ACK 


Override enable for HDMI_DISABLE_ACK 

pw loo maser Siac noe 
Override value for HDMI_DISABLE_ACK 

HDMIPCS DIG CTRL XF REF FREQ INFO OVRD 

Address: Operational Base + offset (0x2081) 


Reserved for future use 

Override enable for reffreg_sel 
Override value for reffreq_sel 
ref_freq_ovrd_en 

Override enable for ref freq setting 
ref_freq_ovrd_val 


Override value for ref freq in MHz 


HDMIPCS DIG CTRL _XF_ HDMI CONFIG OVRD 
Address: Operational Base + offset (0x2082) 


[ResetValue| Cieescription 
0x0000 


po Geta owwem 
Override enable for RXDATA_WIDTH 

Override value for RXDATA_WIDTH 

Override enable for TMDS_CLOCK_RATIO 

Override value for TMDS_CLOCK_RATIO 


frl_rate_ovrd_en 
Override enable for FRL_RATE 


frl_rate_ovrd_val 
Override value for FRL_RATE 


Override enable for PHY_MODE 
Override value for PHY_ MODE 
Override enable for FRL_LANE_NUM 


Override value for FRL_LANE_NUM 
Override enable for FRL_BIT_RATE 
Override value for FRL_BIT_RATE 


HDMIPCS DIG CTRL XF LTP UPDATE STATUS OVRD 
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Address: Operational Base + offset (0x2083 


| Bit |Attr|ResetValue| —-ss/ = ——C—C‘i scription = 
31:16|RO_[0x0000 


reserved_15_2 
Ro | xu 000 Reserved for future use 


HDMIPCS DIG CTRL XF LTP REQ OVRD 
Address: Operational Base + offset (0x2084) 


[ResetValue| Cieescription 
0x0000 


Attr : 
31:16|RO_ 


HDMIPCS DIG CTRL XF LTP OVRD EN 
Address: Operational Base + offset (0x2085) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


sea Jro[owooo [Reservedtortuture use 


HDMIPCS DIG CTRL XF LTP CTRL OVRD 
Address: Operational Base + offset (0x2086) 


Reset Value 
0x0000 


. reserved_15_11 
gas RO foxoo Reserved for future use 
ffe_levels_ovrd_en 
Override enable for FFE_LEVELS 


Override value for FFE_LEVELS 
Override enable for FLT_READY 
Override value for FLT_READY 
Override enable for FLT_UPDATE 
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| Bit |Attr|ResetValue| Ci@eescription 


flt_update_ovrd_val 
é Override value for FLT_UPDATE 


rxdata_valid_ovrd_en 
Override enable for RXDATA_VALID 
rxdata_valid_ovrd_val 
jo rw oxo Override value for RXDATA_VALID 
HDMIPCS DIG CTRL XF READAPT EN 
Address: Operational Base + offset (0x2087 


| Bit |Attr|ResetValue| sss ——C—C‘iecription = Cd 
31:16|RO_[0x0000 


; reserved_15_ 2 
pee RO |ox0000 Reserved for future use 
readapt_self_clear_disable 
: Disable self-clearing for the readapt_en_r register 
readapt_en_r 
jo [Rw foxo Readapt request from creg 


HDMIPCS DIG CTRL XF PCS INTERFACE SIG STATUS 1 
Address: Operational Base + offset (0x2088) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


rxdata_valid 
Value to ASIC for rxdata_valid 


filt_update 

Value to ASIC for flt_update 
reffreq_sel 

Value from ASIC for reffreq_sel 


Value from ASIC for rxdata_width 
Value from ASIC for tmds_clock_ratio 
Value from ASIC for frl_rate 

Value from ASIC for ffe_levels 

Value from ASIC for flt_update_status 


HDMIPCS DIG CTRL XF PCS INTERFACE SIG STATUS 2 
Address: Operational Base + offset (0x2089) 
[ResetValue[  ———i‘iScriptiom — 


In3_Itp_req 
Ro oxo Value to ASIC for In3_Itp_rec 


In2_Itp_req 


Value to ASIC for In2_Itp_req 


In1_Itp_req 
Value to ASIC for In1_Itp_req 


InO_Itp_req 
Value to ASIC for InO_Itp_req 


HDMIPCS DIG CTRL XF POWER SE 
Address: Operational Base + offset (0x208A) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: reserved_15_ 4 
Zz RO |ox000 Reserved for future use 
pddq 


pddq_ack_i 

2 |ro foxo Value to ASIC for pddq_ack 

fo po Attn icernim ate 
Value from ASIC for hdmi_disable 

CO 
Value to ASIC for hdmi_disable_ack 


HDMIPCS DIG CTRL XF LINK RETRAIN REQ ASIC OVRD 
Address: Operational Base + offset (0x208B) 


| Bit |Attr/ResetValue| Ci eescription 
a ea eee 


reserved_15_2 
2 ro |oxoo00 Reserved for future use 

link_retrain_req_asic_ovrd_en 

1 rw foxo fink retr enable for link_retrain_req_int 
link_retrain_req_asic_ovrd_val 

<a Override value for link_retrain_req_int 

HDMIPCS DIG CTRL XF LINK RETRAIN RE 

Address: Operational Base + offset (0x208C) 

| Bit [Attr/ResetValue| Ci escription 

31:16|RO_[0x0000 


. reserved_15_2 
15:2 Ro | exogee Reserved for future use 


Rw loxo link_retrain_self_clear_disable 
Disable self-clearing for the link_retrain_reg_r regi 


link_retrain_req_r 
a link retrain request from creg 
HDMIPCS DIG CTRL XF_ LINK RETRAIN REQ INFO OVRD 
Address: Operational Base + offset (0x208D) 


| Bit |Attr|/Reset Value| Ci eescription 
ee cee 0x0000 


reserved_15_2 
:2 [RO |ox0000 Reserved for future use 
link_retrain_req_ovrd_en 
[aw oxo [inka enable for link_retrain_req_int 


link_retrain_req_ovrd_val 
Override value for link_retrain_req_int 


HDMIPCS DIG CTRL PATH MAIN FSM_ RATE CALC HDMI21 6G EQ SETTINGS 
Address: Operational Base + offset (0x2094 

| Bit |Attr|ResetValue|  —— s—“‘CW:CéS eScription=—— (“ssid 
[31:16[RO_|Ox0000_——sireserved ——“(‘“C™S™SCSCOOOCisCYS 


; hdmi21_6g_val_rx_eq_ctle_pole 
is:ta|rw fox2 pane of rx_eg_ctle_pole in HDMI2.1 for 6Gbps in 3/4 lane mode 


: hdmi21_6g_val_rx_eq_afe_rate 
13:12|Rw fox2 | Value of rx_eq_afe_rate in HDMI2.1 for 6Gbps in 3/4 lane mode 
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| Bit |Attr|ResetValue| Ci escription 


. hdmi21_6g_val_rx_eq_att_lvl 
meas Rw oxo =|. of rx_eq_att_lIvl in HDMI2.1 for 6Gbps in 3/4 lane mode 


: hdmi21_6g_val_rx_eq_ctle_boost 

Value of rx_eq_ctle_boost in HDMI2.1 for 6Gbps in 3/4 lane mode 
. hdmi21_6g_val_rx_eq_afe_gain 

3:0. Jaw foxt [ham of rx_eg_afe_gain in HDMI2.1 for 6Gbps in 3/4 lane mode 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 8G EQ SETTINGS 
Address: Operational Base + offset (0x2095 


| Bit |Attr|ResetValue| s/s ———C—C‘i scription = 
31:16|RO_[0x0000 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 10G EQ SETTINGS 
Address: Operational Base + offset (0x2096) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 12G EQ SETTINGS 


Address: Operational Base + offset (0x2097) 


Reset Value 
x0000 


0 
. hdmi21_12g_val_rx_eq_ctle_pole 
Value of rx_eq_afe_rate in HDMI2.1 for 12Gbps in 4 lane mode 
Value of rx_eq_att_Ivl in HDMI2.1 for 12Gbps in 4 lane mode 
Value of rx_eq_ctle_boost in HDMI2.1 for 12Gbps in 4 lane mode 
Value of rx_eq_afe_gain in HDMI2.1 for 12Gbps in 4 lane mode 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 3G EQ SETTINGS 
TAP 


[Attr| 
31:16/RO | 
13:12|RW | 
11:9 
8:4 
3:0 
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Address: Operational Base + offset (0x2098 


Bit {attr Reset Value 
[31:16/RO |0x0000 reserved ti(‘“s~“‘i;‘;;!!OOUUU 


hdmi21_3g_val_rx_eq_dfe_tap1 
iS-8 Rw foxoo am of rx_eq_dfe_tap1 in HDMI2.1 (3Gbps in 3 lane mode) 

. hdmi21_3g_val_rx_eq_dfe_tap2 
7:0 rw joxoo [dint of rx_eq_dfe_tap2 in HDMI2.1 (3Gbps in 3 lane mode 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 6G EQ SETTINGS 
TAP 

Address: Operational Base + offset (0x2099) 

| Bit [Attr|ResetValue| Ci‘ Scriptom — 
31:16|RO_|0x0000 


: hdmi21_6g_val_rx_eq_dfe_tap1 
Value of rx_eq_dfe_tap1 in HDMI2.1 (6Gbps in 3/4 lane mode) 

‘i hdmi21_6g_val_rx_eq_dfe_tap2 
7:0 rw joxoo [dint of rx_eq_dfe_tap2 in HDMI2.1 (6Gbps in 3/4 lane mode 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 8G EQ SETTINGS 
TAP 

Address: Operational Base + offset (0x209A) 

| Bit |Attr|ResetValue| SS C(eescription = 
31:16/RO_|0x0000 


. hdmi21_8g_val_rx_eq_dfe_tap1 
Value of rx_eq_dfe_tap1 in HDMI2.1 (8Gbps in 4 lane mode) 

; hdmi21_8g_val_rx_eq_dfe_tap2 
Value of rx_eq_dfe_tap2 in HDMI2.1 (8Gbps in 4 lane mode) 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 10G EQ SETTINGS 
TAP 

Address: Operational Base + offset (0x209B 

| Bit [Attr[ResetValue| —“*i‘“C;CSC*éi scription — sd 
31:16|/RO_[0x0000 


: hdmi21_10g_val_rx_eq_dfe_tap1 
15:8 Jaw joxoo (dim of rx_eq_dfe_tap1 in HDMI2.1 (10Gbps in 4 lane mode 

: hdmi21_10g_val_rx_eq_dfe_tap2 
Value of rx_eq_dfe_tap2 in HDMI2.1 (10Gbps in 4 lane mode) 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 12G EQ SETTINGS 
TAP 

Address: Operational Base + offset (O0x209C 

bit {attr} Reset Value 

[31:16|RO_ |0x0000 


: hdmi21_12g_val_rx_eq_dfe_tap1 
15:8 |rw foxoo [ham of rx_eqg_dfe_tap1 in HDMI2.1 (12Gbps in 4 lane mode 

; hdmi21_12g_val_rx_eq_dfe_tap2 
Value of rx_eq_dfe_tap2 in HDMI2.1 (12Gbps in 4 lane mode) 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC TMDSCLK_THRESH 
Address: Operational Base + offset (0x209D) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


reserved_15 15 
15 ro foxo Reserved for future use 
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Ba aes 


pases bp _thresh_byp 
pass tmdsclk thesh check for clock_stable 


: eee ease 

Oxi? Thresh above which clock_stable remains low 
. tmdsclk_low_thresh 

4:0 rw foxor ——_—fimdsd below which clock_stable remains low 


HDMIPCS DIG DATA PATH DATA PATH INPUTS 
Address: Operational Base + offset (Ox20A0 


| Bit |Attr|ResetValue|  —s_—s/—/—————C—C‘i scription = 
ae 


reserved_15_12 
Reserved for future use 
dat_seq_swap 
=" reverses the data chronology on the parallel data 


frl_rxclkx2_en 
FRL mode clkx2 en 
3'b100: Divi3.5, 
10:8 |RW |0Ox4 3'b010: Div20, 
3'b001: Divi0, 
3'bO00: No rxclkx2 
others: Reserved 
tmds_rxclkx2_en 
TMDS mode clkx2 en 
3'b100: Divi3.5, 
7:5. |RW /0x0 3'b010: Div20, 
3'b001: Divi0, 
3'bO00: No rxclkx2 
others: Reserved 


o_frw foo (Berrdevalue Tor GASKET RD pos 
HDMIPCS DIG DATA PATH DATA PATH INPUT OVRD 
Address: Operational Base + offset (0x20A1) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. reserved_15 8 
15:8 |ro foxoo Reserved for future use 
fifo_en_ovrd_en 
Override enable for FIFO_EN 


6 |aw foo [everievaue torruro en 
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we La. 


rx_clk_div_en_ovrd_val 
Override value for RX_CLK_DIV_EN 


rx_reset_ovrd_en 
Override enable for RX_RESET 
rx_reset_ovrd_val 
jo [Rw joxo | Override value for RX_RESET 
HDMIPCS DIG DATA PATH FRL_ COMMA CHAR 
Address: Operational Base + offset (Ox20A2 


 Bit_{Attr| Reset Value 
ee 0x0000 


ee je for future use 

7 frl_strict_byte_align 
1-Byte will misalign, if comma character change its position even 

RW |0x0 : ; ; a 

once. O-byte will remain align for one change of position of 
comma character 
frl_comma 

12:0 |RW /0Ox1011 FRL mode comma character control word maximum 13 bits 
allowed of position [16:4] from 18 bits 


HDMIPCS DIG DATA PATH FRL VALID DATA TIMEOUT 

Address: Operational Base + offset (0x20A3) 

| Bit [Attr|ResetValue| Ci‘ criptiom 
[31:16|RO [0x0000_— reserved 


valid_timeout_count 
15:1 |RW |0x0715 FRL mode data word count for absence of data detection after 
valid about 3 SB in 3 lane mode 


valid_timeout_enable 
RW /0x1 FRL mode enable data word count for absence of data detection 
after valid 


HDMIPCS DIG DATA PATH FRL DATA LOCK DETECT TIMEOUT 

Address: Operational Base + offset (Ox20A4 

| Bit |Attr/ResetValue|  ——— s——“‘;‘“C;™:Céi Scription=— (“sd 
[31:16[RO_|0x0000_——si|reserved ee —“‘“‘“‘“‘“(*S*S*C*C*C*™C™C™C‘*sSY 


lock_detect_timeout_count 
15:1 |RW |Ox2aa2 FRL mode data word count for absence of SR/SSB detection after 
CDR lock and adaptation 


lock_detect_timeout_enable 
RW /0x1 FRL mode enable data word count for absence of SR/SSB 
detection after CDR lock and adaptation 


HDMIPCS DIG DATA PATH DATA PATH OUTPUT OVRD 

Address: Operational Base + offset (0x20A5 

| Bit [Attr|/ResetValue| ss —“‘“‘W:éCéS scription — 
[31:16[RO |Ox0000_—sireserved — — —“‘“‘(“‘“(“(;S#S*S*S*C*C*C*C*C*C*C*C*C*™C™C™C™C™C™C~C~*CYS 


rxO_byte_aligned_ovrd_en 
Override enable for RXO_BYTE_ALIGNED 


rxO_byte_aligned_ovrd_val 

i Override value for RXO_BYTE_ALIGNED 
rx1_byte_aligned_ovrd_en 

13 rw foo Override enable for RX1_BYTE_ALIGNED 
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| Bit |Attr[ResetValue| ss ——C(i‘“;C™C‘~Ci scription 
rx1_byte_aligned_ovrd_val 
te Override value for RX1_BYTE_ALIGNED 
rx2_byte_aligned_ovrd_en 
Override enable for RX2_BYTE_ALIGNED 
rx2_byte_aligned_ovrd_val 
Override value for RX2_BYTE_ALIGNED 
rx3_byte_aligned_ovrd_en 
Override enable for RX3_BYTE_ALIGNED 
rx3_byte_aligned_ovrd_val 
Override value for RX3_BYTE_ALIGNED 
InO_timed_out_ovrd_en 
Override enable for LNO_TIMED_OUT 


Override value for LNO_ TIMED _OUT 
Override enable for LN1_ TIMED _OUT 
Override value for LN1_TIMED_OUT 


In2_timed_out_ovrd_en 
Override enable for LN2_TIMED_OUT 
In2_timed_out_ovrd_val 
Override value for LN2_TIMED_OUT 
In3_timed_out_ovrd_en 
Override enable for LN3_ TIMED_OUT 
In3_timed_out_ovrd_val 
jo Jaw Oxo Override value for LN3_TIMED_OUT 
HDMIPCS DIG DATA PATH GSKT_ STATUS 
Address: Operational Base + offset (0x20A6) 


[ResetValue| Cieescription 
0x0000 


reserved_15_1 
Ro | exouee Reserved for future use 
0x0 gasket_rd_pos 
Indicates FRL word formation 


HDMIPCS DIG DATA PATH BYTE ALIGN STATUS 
Address: Operational Base + offset (0x20A7) 


reserved ———i—‘“‘“‘(‘“CS*S*S*S*S*S™S™CCCCCCSCidC 
po foo ice 
Reserved for future use 
a ee 
Indicates value of rx_alignment_done 


p fo oe tenes 
Indicates value of rx3_byte_aligned 

pho pe Vigciaitna moe anat 
Indicates value of rx2_byte_aligned 

po fo age tenes 
Indicates value of rx1_byte_aligned 

p fo pe Wiaicaiesnomoeinat 
Indicates value of rxO_byte_aligned 


HDMIPCS DIG CTRL PATH MAIN FSM FSM _ RATE CALC OVRD 
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Address: Operational Base + offset (Ox20C0 


| Bit |Attr|ResetValue| sss —CC—C‘iecription = 
31:16|RO_[0x0000 


CN 
Reserved for future use 

x 

Override enable for REF_RANGE_CALC_ DONE 

: 
Override value for REF_RANGE_CALC_DONE 

: 
Override enable for LD_CALC_DONE 


Override value for CMU_EN 
Override enable for REF_RANGE_CALC_EN 
Override value for REF_RANGE_CALC_EN 
Override enable for CLOCK_STABLE 
: 

Override value for CLOCK_STABLE 
Override enable for LD_CALC_EN 
Override value for LD_CALC_EN 

HDMIPCS DIG CTRL PATH MAIN FSM PHY CONTROL 

Address: Operational Base + offset (0x20C1) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


tsixo|Ro foro |feseredforiuure use 
p [rw foxo _frnsslon mode adaptation should be enabled 
e [rw foro [it csion inode calibration should be enabled 
o_|rw foxo(ebaisscenable contr 
HDMIPCS DIG CTRL_PATH MAIN _FSM_PCS_ DEBUG 

Address: Operational Base + offset (0Ox20C2 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


cmu_en_ovrd_en 
Override enable for CMU_EN 


Id_calc_done_ovrd_val 7 
Override value for LD_CALC_DONE 


reserved_15_5 
15:5 RO |ox000 Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


dtb_sel 
Select to drive various signals onto the dtb 
5'b00000: Disabled 
5'b00001: PCS main_state 
5'b00010: O, In3_timeout, In2_timeout, In1_timeout, InO_timeout 
5'b00011: Lni_ffe_levels_used[2:0], InO_ffe_levels_used[1:0] 
5'b00100: Ln3_ffe_levels_used[2:0], In2_ffe_levels_used[1:0] 
5'b00101: Rx_alignment_done, rx3_byte_aligned, 
rx2_byte_aligned, rx1_byte_aligned, rxO_byte_aligned 
5'b00110: Fom_not_good, program_In3_to_best_ffe, 
program_In2_to_best_ffe, program_Ini_to_best_ffe, 

4:0 |RW |0x00 program_InO_to_best_ffe 
5'b00111: Tmdsclk,rx3_dig_ovl_det_OV, rx2_dig_ovl_det_OV, 
rx1_dig_ovl_det_OV, rxO_dig_ovl_det_OV 
5'b01000: Clock_stable, main_state[3:0] 
5'b01001: Fit_bypass, main_state[3:0] 
5'b01010: Clock_stable, lane_needs_pwrdn, ext_config_change, 
data_valid_int_d, rx_clk_div_disabled_i 
5'b01011: 2'bO, rxclk_out_en, rx_cdr_vco_highfreq, 
rx_cdr_vco_lowfregq 
5'b01100: O, rxO_valid, rxi_valid, rx2_valid, rx3_valid 
5'b01101: O, rx_rate 
others: Reserved 


HDMIPCS DIG CTRL PATH MAIN FSM LTP PATTERN RE 
Address: Operational Base + offset (0x20C3) 


| Bit |Attr|/ResetValue| Ci eescription 
[RO_[0x0000 


pate 

Bee 

HDMIPCS DIG CTRL PATH MAIN FSM FSM CONFIG 
Address: Operational Base + offset (0x20C4) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


; reserved_15 12 
Poehe RO oxo Reserved for future use 

fpga_pma_pwrup 
Skip pma CDR handover and adaptation 

frl_lane_num_bootup 


Fiitane= numa boc 
Jew foes rcaata widths boop 
e|pw foe ny-moge at bootup 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3505 


RK3588 TRM-Part2 


| Bit |Attr[ResetValue| C(eescription 
flt_bypass 

4 rw joxo |B pass FRL link training when asserted 
skip_rertune 

Do rtune only first time after pddg removal 


supportsffe 
2 RW |0x1 If '0' ffe_levels not checked and new ffe setting request is never 
made 
dont_stop_ref_clk 
Ref_clk is stoppped to save power by default 
redo_rtune 


HDMIPCS DIG CTRL PATH MAIN FSM LTP STATUS UPDATE 
Address: Operational Base + offset (0x20C5) 


| Bit |Attr|Reset Value| ——s—sCDeescription 
31:16/RO |0x0000 reserved 


reserved 
. reserved_15_ 12 

peaks RO oxo Reserved for future use 

change_frl_rate 

11:8 |RW |Oxf LTP request to suggest FLT has failed for this FRL_RATE and rate 


should be updated 


. ffe_req_update 

LTP request to suggest TXFFE update is needed 
: flt_successful 

LTP request to suggest FLT is successful 


HDMIPCS DIG CTRL PATH MAIN FSM FSM CONTROL 
Address: Operational Base + offset (Ox20C6 


| Bit |Attr|ResetValue| —=—ss—/ ——C—C‘iescription = 
31:16|RO_[0x0000 


15:6 [Ro [ox000 (Reserved forfuture use 
jo frw foo Enable toree TSM to change state 
HDMIPCS DIG CTRL_ PATH MAIN FSM ADAPT REF FOM 

Address: Operational Base + offset (0x20C7) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


reserved_15_8 

15:8 ro joo |pcservedforfutureuse 
adapt_ref_fom 

Minimum reference FOM needed for successful LTP (reset value to 
be updated in pcs_raw_macros 


HDMIPCS DIG CTRL PATH MAIN FSM HDMI STATUS 

Address: Operational Base + offset (Ox20C8 

| Bit [Attr|ResetValue| ss ——“‘“‘W#éS scription — Cd 
[31:16[RO |Ox0000_—sifreserved eC —“‘“(“‘“(‘“‘“(“(CS®”S#C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*CstisC 


byte_misalign_in_fsmdone 
Indicates value of byte_misalign_in_fsmdone 
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| Bit |Attr[ResetValue| —————Ct—“C‘“‘;C‘éi scription 
frl_fast_relock 

a RO oxo Indicates value of frl_fast_relock 

13. |ro | 0x0 power_seq_complete 
Indicates value of power_seq_complete 
readapt_en_cur 

a2 Io oxo. feaaane currently active readapt_en 


frl_bit_rate_cur 

Indicates currently active FRL bit ratee 
tmds_clock_ratio_cur 

Indicates currently active TMDS mode status 


rxdata_width_cur 
Indicates currently active rxdata width configuration 


stress_int 
Indicates overload detection in one of the lanes 


lane_needs_pwrdn 

Indicates change in pddq or hdmi_disable or source has indicated 
rate change 

ext_config_change 

Indicates either frl_rate has changed or tmds_clock_ratio or 
rxdata_width 

hdmi_config_change 

Indicates either external configuration has changed or 
clock_stable has changed 

cdr_is_locked 

Indicates successful valid from all active lanes after complete 
powerup 

data_valid_int 

Internal rxdata_valid indicates successful byte alignment and 
skew alignment 


HDMIPCS DIG CTRL PATH MAIN FSM FFE STATUS 
Address: Operational Base + offset (Ox20C9 


reserved_15_15 

Reserved for future use 

In3_best_ffe_setting 

Indicates target ffe setting for lane 3, if try_all_ffe is '0' 
In2_best_ffe_setting 

Indicates target ffe setting for lane 2, if try_all_ffe is '0' 
Ini_best_ffe_setting 

Indicates target ffe setting for lane 1, if try_all_ffe is '0' 
InO_best_ffe_setting 

Indicates target ffe setting for lane O, if try_all_ffe is '0' 
program_In3_to_best_ffe 

Indicates FSM has tried all the ffe settings and is programming 
lane 3 TX to the best ffe configuration 
program_In2_to_best_ffe 

Indicates FSM has tried all the ffe settings and is programming 
lane 2 TX to the best ffe configuration 
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| Bit |Attr| Reset Value, 


program_Ini_to_best So es 
Indicates FSM has tried all the ffe settings and is programming 
lane 1 TX to the best ffe configuration 


program_InO_to_best_ffe 
0x0 Indicates FSM has tried all the ffe settings and is programming 
lane 0 TX to the best ffe configuration 


oe indeates 

2 0x0 Indicates that main_FSM is just checking the fom and lock status 
for all available ffe settings 
ao TP 

‘ Number of ffe levels which are tried during first run 


HDMIPCS DIG CTRL PATH MAIN FSM POWER STATUS 
Address: Operational Base + offset (Ox20CA 


| Bit |Attr|ResetValue| sss CSC‘iescription = 
a oe 


po oo emus 

Reserved 1 for future use 

a 
If asserted indicates FSM has enabled PCS data path 

spo fo emt 
If asserted indicates FSM has requested adaptation for lane 3 

2 po foo Pats inst nom fin ine 
If asserted indicates FSM has requested adaptation for lane 2 
If asserted indicates FSM has requested adaptation for lane 1 

fo po foo (Ps est nm fin rine 
If asserted indicates FSM has requested adaptation for lane 0 

pe fo po (ag 
If '00' indicates FSM has requested lane 3 to full power up 

ps fo po 

: If '00' indicates FSM has requested lane 0/1/2 to full power up 

Fo fo iret ees 05 coer led acc 

5 0x0 If asserted indicates TMDS receiver is enabled and clock 
measurement unit is active 

[fet accntete at cana etee 
If asserted indicates ref_clk and cr clk is enabled 


hdmi_disable_cur 
If asserted indicates HDMI is still disabled and only bg is running 


i] a seeneennere mean 
If asserted indicates bandgap is stable and enabled 
+ |ro foro ass 
If asserted indicates bandgap is requested to be enabled 


pddq_cur 
0x0 If asserted indicates HDMI is in lowest power state with 
everything disabled 


HDMIPCS DIG CTRL PATH MAIN FSM MISC STATUS 
Address: Operational Base + offset (0x20CB) 


|Attr|ResetValue| —Cieescription 
ones 0x0000 


15 In3_timed_out 
If high, no comma on lane3 detected for long time 
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a 


Ro |oxo fn _timed_out 

If high, no comma on lane2 detected for long time 

A 5 
If high, no comma on lane detected for long time 

[2 po oo PA ane cs rig ine 
If high, no comma on laneO detected for long time 

po oo SRS en omsanciionny 
If de-asserted, FSM completed link training 


10 fro foo  naetes TH 
10 0x0 If '0' indicates TMDS clock is used as reference clock for VCO 
calibration 
Si Re rfOeo Fe cicecearasminaiioniatan ioneSinvendbied "= — | 
If asserted indicates termination of all lanes in enabled 
p fo po aia 
If asserted indicates FSM is performing FRL link training 


7 |ro foo eG Ce oo er eee ae . a ¥ 
est ces eee ae asserted indicates tmdsclk receiver is receiving stable clock 
tmdsclk_rst 
0x0 If deasserted indicates glcm between ref_clk and tmdsclk is 

released for switchover as tmdsclk is stable 
tmdsclk_digmux_en 

5 0x0 If asserted indicates TMDS clock is used as reference clock for 
VCO calibration and is enabled 

CN 
If asserted indicates TMDS clock receiver is enabled 

pf [oo Saat atin tr eed tt 
If asserted indicates settings are available for requested data rate 


Id_calc_en 

2 foo aster cates Fs nas conus the data ate and 
settings are requested 
ref_range_calc_done 

2 fro foo If asserted indicates ref_range value for requested reffreq is 
available 
ref_range_calc_en 

p fro foo If asserted indicates reffreq info is stable and ref_range value is 
requested 


HDMIPCS DIG CTRL PATH MAIN FSM FOM_LANEO1 

Address: Operational Base + offset (Ox20CC) 

| Bit [Attr|ResetValue|  ———Cé‘ criti 
31:16{RO [0x0000_—si reserved 


7 InO_adapt_fom 
15:8 |ro |oxoo Reflects the best FOM achieved so far for lane 0 

; In1_adapt_fom 
7:0 ro joxoo | Reflects the best FOM achieved so far for lane 1 


HDMIPCS DIG CTRL PATH MAIN FSM FOM_ LANE23 

Address: Operational Base + offset (Ox20CD) 

| Bit |Attr|ResetValue| —C(eescription 
[31:16|RO_ [0x0000__| reserved 


reserved 
F In2_adapt_fom 
15:8 |Ro foxoo | Reflects the best FOM achieved so far for lane 2 
. In3_adapt_fom 
7:0 ro |oxoo Reflects the best FOM achieved so far for lane 3 
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HDMIPCS DIG CTRL PATH MAIN FSM FSM _ INPUT OVRD 
Address: Operational Base + offset (Ox20CE) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_|0x0000 


‘ reserved_15_9 
15:9 fro foxoo Reserved for future use 
clken_target_cnt 
8:4. |RW |0OxOf Extra time enable for running RX CLOCKS from FSM_DONE to 
HPDN in FRL mode 
3 RW 


a ee 
Override enable for RX_ALIGNMENT_DONE 

2 fee 
Override value for RX_ALIGNMENT_DONE 
Override enable for RX_CLK_DIV_DISABLED 

pw loo acne oman 
Override value for RX_CLK_DIV_DISABLED 

HDMIPCS DIG CTRL PATH MAIN FSM FSM STATE STATUS 

Address: Operational Base + offset (Ox20CF 


| Bit |Attr|ResetValue| sss = —C—C‘iescription = 
31:16|RO_[0x0000 


? Ox0 reserved_15 13 
: Reserved for future use 
: next_state 
12:8 |ro Joxoo FSM next_state status 
7:5 0x0 reserved 
; Added to make readability better for next_state and main_state 
F main_state 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CAL STATUS 1 
Address: Operational Base + offset (Ox20D0) 


[ResetValue| Ci escription 
0x0000 


0x0 rx_cdr_vco_highfreq 
Status of RX_CDR_VCO_HIGHFREQ 


0x0 rx_cdr_vco_lowfregq 
Status of RX_CDR_VCO_LOWFREQ 
x0 


0 rx_cdr_setting_sel 
Status of RX_CDR_SETTING_SEL 
rx_eq_dfe_tap1 
: Status of RX_EQ_DFE_TAP1 
: rx_eq_att_lIvl 
aio fro [oxo (Status er eq ATT AWL 


HDMIPCS DIG CTRL PATH MAIN FSM_ RATE CAL STATUS 2 

Address: Operational Base + offset (0x20D1) 

| Bit |Attr[ResetValue| —C(@Deescription = 
31:16[RO_|oxoo0O [reserved 


po foo rar 
Reserved for future use 


13:11 
0:3 


15 0x0 
rx_adapt_afe_en 
14 |ro foo Status of RX_ADAPT_AFE_EN 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_adapt_dfe_en 
Ze Ro joxo Status of RX_ADAPT_DFE_EN 


: rx_vco_Id_val 
12:0 [RO Onn eee Status of RX_VCO_LD_VAL 


HDMIPCS DIG CTRL PATH MAIN FSM _ RATE CAL STATUS 3 

Address: Operational Base + offset (0x20D2) 

| Bit |Attr|ResetValue| —Ceescription = 
10x0000 _|reserved 


reserved_15 15 
Reserved for future use 
rx_eq_afe_gain 


Status of RX_EQ_AFE_GAIN 


Status of RX_RATE 

Status of RX_REF_LD_VAL 
HDMIPCS DIG CTRL PATH MAIN FSM RATE CAL STATUS 4 
Address: Operational Base + offset (0x20D3) 


Reset Value 
0x0000 


ref_range 
RO [oxo Status of REF_RANGE 
Status of RX_EQ_DELTA_IQ 


rx_eq_ctle_pole 
Status of RX_EQ_CTLE POLE 


rx_eq_ctle_boost 
Status of RX_EQ_ CTLE_ BOOST 


rx_eq_afe_rate 
Status of RX_EQ AFE_RATE 


HDMIPCS DIG CTRL PATH MAIN FSM BYTE ALIGN CNT STATUS 
Address: Operational Base + offset (0x20D4) 


reserved 


rxO_byte_negedge_counter 
Count of rxO_byte_aligned_sync 
rx1_byte_negedge_counter 


Count of rxi_byte_aligned_sync 
Count of rx2_byte_aligned_sync 
Count of rx3_byte_aligned_sync 
HDMIPCS DIG CTRL PATH MAIN FSM LANE VALID STATUS 
Address: Operational Base + offset (0x20D5 


Reset Value 
0x0000 


reserved_15 4 
Ro | oe Reserved for future use 


3 0x0 rxO_valid 
Status of rxO_valid from PMA 
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| Bit |Attr|ResetValue| Ci@eescription 


> 0x0 rx1_valid 
Status of rxi_valid from PMA 


fo foot a iene 
Status of rx2_valid from PMA 

pe poesia temo 
Status of rx3_valid from PMA 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CAL STATUS 5 
Address: Operational Base + offset (Ox20D6 


| Bit |Attr|ResetValue| ss) —/———C—C‘iescription = 
31:16|RO_[0x0000 


reserved_15_8 
15:8 RO foxoo Reserved for future use 
rx_eq_dfe_tap2 


HDMIPCS DIG CTRL PATH MAIN FSM FSM STRESS TARGET CNT 
Address: Operational Base + offset (Ox20D7 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: reserved_15 10 
coca RO foxoo Reserved for future use 
stress_target_cnt 
9:0 [Rw | Oxi Stress wait time before BOOTUP 


HDMIPCS DIG CTRL PATH MAIN FSM STRESS CNTR_ STATUS 
Address: Operational Base + offset (Ox20D8) 


| Bit |Attr|/ResetValue| Ci escription 
[31:16|RO_|0x0000 


reserved_15_10 

15:10 RO foxoo Reserved for future use 
stress_cntr 

9:0 |ro | 0x000 Value of stress counter 


HDMIPCS DIG CTRL PATH MAIN FSM LOS SETTINGS 
Address: Operational Base + offset (Ox20D9) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


; reserved_15 13 
ges RO oxo Reserved for future use 
. rx_los_timer_threshi_r 
Threshold timer to check validity of rx_los signal 
: rx_los_ threshold 
2:0 Jaw foxs | ost levels for LOS block 


HDMIPCS DIG CTRL PATH MAIN FSM LOS SETTINGS 1 

Address: Operational Base + offset (Ox20DA) 

| Bit |Attr|ResetValue| —C(escription = 
[31:16|RO_[0x0000_—ifreserved 


; reserved_15_10 
fee RO foxoo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


data_to_no_data_sel 
In FLT bypass, selection to choose exit from data to no data state 
2'b00: Only TIMEOUT 
RE 0R8 2'b01: Only LOS 
2'b10: LOS or TIMEOUT 
2'b11: LOS and TIMEOUT 


: los_en_wait_cnt 
Wait count after rx_los_clk_en is high 
los_bypass 


frl_act_det_sel 

Select activity detection based on all lanes or one lane. 
1'bO: Based on any lane 

1'b1: Based on all lanes 


HDMIPCS DIG CTRL PATH MAIN FSM _ FRL FAST RELOCK 
Address: Operational Base + offset (Ox20DB) 


[ResetValue| Cieescription 
0x0000 


reserved_15 2 
0x0000 Reserved for future use 


| Bit |Attr 
31:16/RO | 
1572 
frl_fast_relock_self_clear_disable 
exe Disable self-clearing for frl_fast_relock 
pew foo 


0 frl_ fast_relock 


Fast relock in FRL modes when PHY is in HDMI_PWRDN 

HDMIPCS DIG CTRL PATH MAIN FSM _ RATE CALC RATE BOUNDARY 1 

Address: Operational Base + offset (Ox20E0) 
[Attr/Reset Value| — —“i‘“‘;C Ci Scription — 
[RO__|0x0000 


| Bit | 
31:16 
; reserved_15_11 
rock Ro Joxoo Reserved for future use 
: rate_hdmii4_boundary_1_val 
HDMI Rate boundary for div_ratio 32. Defined for 8us. 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC RATE BOUNDARY 2 
Address: Operational Base + offset (0x20E1) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. reserved_15_11 
toe RO foxoo Reserved for future use 
; rate_hdmi14_boundary_2_val 
£00 Rw Jox258 HDMI Rate boundary for div_ratio 16. Defined for 8us. 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC RATE BOUNDARY 3 
Address: Operational Base + offset (Ox20E2) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15_11 
ae RO foxoo Reserved for future use 


1 


Bod 
: rate_hdmi1i4_boundary_3_val 
mee RW Joxabo HDMI Rate boundary for div_ratio 8. Defined for 8us. 


HDMIPCS DIG CTRL PATH MAIN _FSM_RATE CALC RATE BOUNDARY_ 4 
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Address: Operational Base + offset (Ox20E3 


| Bit |Attr|ResetValue| sss) CC‘ escription = 
31:16|RO_[0x0000 


. reserved_15_ 12 
15:12|R0 oxo | Reserved for future use 

. rate_hdmii4_boundary_4_val 
phe RW |ox960 HDMI Rate boundary for div_ratio 4. Defined for 8us. 
HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC TMDS VCO REF CNT REG 
Address: Operational Base + offset (Ox20E4 


| Bit |Attr|ResetValue| ss ———C‘i scription 
31:16|RO_[0x0000 


reserved_15_ 13 
Reserved for future use 


vco_refclk_select 
Select reference clock for VCO in TMDS mode. 
= BW) Oxo 1'bO: Tmdsclk used as ref 
1'bi: Ref_clk used as ref 
. tmds_target_vco_cnt 
11:0 |rw Joxsco —_—ftmds ta VCO counts in TMDS mode. Max allowed count is 3000. 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC FRL VCO CNT REG 

Address: Operational Base + offset (0x20E5) 

| Bit [Attr|ResetValue| Ci‘ ection 
[31:16|RO [0x0000_—s reserved 


reserved_15_ 12 
Reserved for future use 


15:12 0 


x0 
: frl_target_vco_cnt 
11:0 fw joxsco —_—|fa tare VCO counts in FRL mode. Max allowed count is 3000. 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC TMDS TIMEBASE LOCK THR 
ES REG 

Address: Operational Base + offset (Ox20E6) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|Oxo000_ reserved 


tmds_timebase_mult 
Choose the timebase window. 
: 2'b00: 8us 
15:14;/RW {0x0 >'bO1: 16us 
2'b10: 32us 
2'b11: 64us 


0x03 stbl_thres 
Threshold window to check TMDS clock is stable or not. 


lock_thres 
RW |0x06 Threshold window beyond which TMDS clock is considered 
unstable (after clock stable) 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI14 CDR SETTING 1 R 
EG 
Address: Operational Base + offset (0x20E7) 
[ResetValue| —Cieescription 
0x0000 


0x0 reserved_15_ 15 
Reserved for future use 
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| Bit [Attr|ResetValue| C(@Deescription 
hdmii4_val_cdr_setting_bnd_1 
14:12)/RW |0x7 Value of rx_cdr_setting_sel, if hdmi_data_rate_for_cdr is less 


than cdr_setting _boundary_1 

cdr_setting_boundary_1 
11:0 Jaw joxtes ——_—(cdr_settr for cdr_setting_sel 
HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI14 CDR SETTING 2 R 
EG 
Address: Operational Base + offset (Ox20E8 
| Bit |Attr| Reset Value 
31:16|RO_|0x0000 
is fo po leew 

Reserved for future use 

hdmi14_val_cdr_setting_bnd_2 


14:12|;|RW |0x6 Value of rx_cdr_setting_sel, if hdmi_data_rate_for_cdr is less 
than cdr_setting boundary _2 


: cdr_setting_boundary_2 
OKGre Threshold for cdr_setting_sel 
HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI14 CDR SETTING 3 R 
EG 
Address: Operational Base + offset (Ox20E9) 
| Bit [Attr|ResetValue| CC‘ scription = 
31:16|RO_|0x0000 
15 0x0 reserved_15_15 
Reserved for future use 
hdmi14_val_cdr_setting_bnd_3 


14:12}|RW |Ox5 Value of rx_cdr_setting_sel, if hdmi_data_rate_for_cdr is less 
than cdr_setting boundary_3 


: cdr_setting_boundary_3 
Threshold for cdr_setting_sel 
HDMIPCS DIG CTRL PATH MAIN FSM_RATE CALC HDMI14 CDR SETTING 4 R 
EG 
Address: Operational Base + offset (Ox20EA 
| Bit [Attr| Reset Value 
31:16|RO_|0x0000 
po oo fe 
Reserved for future use 
hdmi14_val_cdr_setting_bnd_4 


14:12;|RW |0x4 Value of rx_cdr_setting_sel, if hdmi_data_rate_for_cdr is less 
than cdr_setting boundary_4 


. cdr_setting_boundary_4 
Threshold for cdr_setting_sel 
HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI14 CDR SETTING 5 R 
EG 
Address: Operational Base + offset (Ox20EB) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


reserved_15_ 15 
15 ro foxo Reserved for future use 
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| Bit [Attr|ResetValue| ss —“‘CSS#éCiS scription — 
hdmi14_val_cdr_setting_bnd_5 
14:12|}RW |0x3 Value of rx_cdr_setting_sel, if hdmi_data_rate_for_cdr is less 


than cdr_setting boundary_5 
; cdr_setting_boundary_5 
ta:0 OxSb2 Threshold for cdr_setting_sel 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC ADAPT EN BOUNDARY REG 
Address: Operational Base + offset (Ox20EC 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


: reserved_15_14 
yt Ro joxo Reserved for future use 
hdmil4_165_afe_en 
iu Specifiies afe_en below adapt_en_boundary 
12 0x0 hdmil4_165_dfe_en 
Specifiies dfe_en below adapt_en_boundar 
: adapt_en_boundary 
xe Specifies below this data rate, afe and dfe not needed 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI14 EQ SETTINGS 
Address: Operational Base + offset (Ox20ED) 


Reset Value 
0x0000 


hdmi14_val_rx_eq_ctle_pole 
Value of rx_eq_ctle_pole in HDMI1.4 
0x3 hdmii4_val_rx_eq_afe_rate 
Value of rx_eq_afe_rate in HDMI1.4 
0x0 hdmii4_val_rx_eq_att_lvl 
Value of rx_eq_att_Ivl in HDMI1.4 
: hdmi14_val_rx_eq_ctle_boost 
iad Rw |oxte ram of rx_eq_ctle_boost in HDMI1.4 
: hdmi14_val_rx_eq_afe_gain 
3:0. rw fox ml of rx_eq_afe_gain in HDMI1.4 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI14 165 EQ SETTINGS 
Address: Operational Base + offset (Ox20EE) 


| Bit [Attr|ResetValue| ss —“‘(S Ci S escription =— Cd 
131:16/RO |0x0000 reserved 


hdmi14_165_val_rx_eq_ctle_pole 
15:14;RW /Ox1 Value of rx_eq_ctle_pole in HDMI1.4 for 1.65gbps data rate and 
above 


hdmii4_165_val_rx_eq_afe_rate 
13:12)/RW |0x3 Value of rx_eq_afe_rate in HDMI1.4 for 1.65gbps data rate and 
above 


hdmii4_165_val_rx_eq_att_lvl 

11:9 |RW |OxO Value of rx_eq_att_Ivl in HDMI1.4 for 1.65gbps data rate and 
above 
hdmi14_165_val_rx_eqg_ctle_boost 

8:4 |RW |Oxif Value of rx_eq_ctle_boost in HDMI1.4 for 1.65gbps data rate and 
above 
hdmil4_165_val_rx_eq_afe_gain 

3:0 |RW |Oxf Value of rx_eq_afe_gain in HDMI1.4 for 1.65gbps data rate and 
above 
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HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI20 EQ SETTINGS 
Address: Operational Base + offset (Ox20EF 
[Reset Value| — —“‘;‘“WC#é@Scription =—— i CCCid 
po Agate 
Value of rx_eq_ctle_pole in HDMI2.0 
hdmi20_val_rx_eq_afe_rate 
Value of rx_eq_afe_rate in HDMI2.0 


Value of rx_eq_att_Ivl in HDMI2.0 
Value of rx_eq_ctle_boost in HDMI2.0 


: hdmi20_val_rx_eq_afe_gain 
3:0 Jaw Oxt Value of rx_eq_afe_gain in HDMI2.0 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 CDR _ SETTING SEL 
Address: Operational Base + offset (0x20F0O) 


ResetValue| Ci@Deescription, 
x0000 


[Attr 
IRO_|0 
po oo eerie 
Reserved for future use 
Value of rx_cdr_setting_sel in HDMI2.1 (12Gbps in 4 lane mode) 
Value of rx_cdr_setting_sel in HDMI2.1 (10Gbps in 4 lane mode) 
0x0 


hdmi21_8g_val_cdr_setting_sel 
Value of rx_cdr_setting_sel in HDMI2.1 (8Gbps in 4 lane mode) 
rw loxo hdmi21_6g_val_cdr_setting_sel 
Value of rx_cdr_setting_sel in HDMI2.1 (6Gbps in 3/4 lane mode) 
. hdmi21_3g_val_cdr_setting_sel 
Value of rx_cdr_setting_sel in HDMI2.1 (3Gbps in 3 lane mode) 
HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI14 EQ SETTINGS TAP 
Address: Operational Base + offset (Ox20F1) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


; hdmi14_val_rx_eq_dfe_tap1 
tos8 Value of rx_eq_dfe_tap1 in HDMI1.4 for less than 1.65gbps 

. hdmi14_val_rx_eq_dfe_tap2 
Value of rx_eq_dfe_tap2 in HDMI1.4 for less than 1.65gbps 


HDMIPCS DIG CTRL PATH MAIN FSM_RATE CALC HDMI20 CDR SETTING SEL 
Address: Operational Base + offset (Ox20F2 

| Bit [Attr|/ResetValue| ss —“‘“‘S#éiS scription — 
[31:16[RO |Ox0000_——sifreserved — — —“‘“(“(‘“(‘“‘“‘(“(S*S*S*™*™*™C™C™C~*CY 


31:16 
14:12 


: reserved_15_3 
15:3 [RO | excot Reserved for future use 
hdmi20_val_cdr_setting_sel 
Value of rx_cdr_setting_sel in HDMI2.0 


HDMIPCS DIG CTRL PATH MAIN _ FSM RATE CALC HDMI_DATA RATE 
Address: Operational Base + offset (Ox20F3) 


|Attr|ResetValue| Ciescription 
31:16]RO_|0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


. reserved_15_14 
nals Ro joxo Reserved for future use 


: hdmi_data_rate 
13:0 |Ro | oxoeee Indicates hdmi_data_rate in mbps 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC EQ SETTINGS MISC 1 
Address: Operational Base + offset (Ox20F4) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC CDR HIGHFREQ THRES 
Address: Operational Base + offset (O0x20F5) 


[Attr| Reset Value 
[RO_[0x0000 


| Bit 
31:16 
; reserved_15_ 13 
fo. t3 RO oxo Reserved for future use 
: rx_cdr_vco_highfreq_thres 
ORTSeS Threshold for rx_cdr_vco_highfrec 
HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC CDR LOWFREQ THRES 
Address: Operational Base + offset (Ox20F6 


[Attr/ Reset Value 
[RO_|0x0000 


| Bit | 

31:16 

; reserved_15_13 

Boule RO oxo Reserved for future use 
: rx_cdr_vco_lowfreq_thres 

Threshold for rx_cdr_vco_lowfreq 

HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC REF RANGE DIV 1 

Address: Operational Base + offset (0x20F7) 


[ResetValue| Ci@eescription 
0x0000 


[Attr| 
RO_| 
0x0 reserved_15_14 
Reserved for future use 
ref_range_div_thres_2 
Rw foxzo ‘fret range for second ref_range divider 
ref_range_div_thres_1 
Rw Joxio ‘fre range for first ref_range divider 
HDMIPCS DIG CTRL PATH MAIN FSM_RATE CALC REF RANGE DIV 3 
Address: Operational Base + offset (Ox20F8 
[Attr|ResetValue| CC‘ eScritiom — 
[RO_[0x0000 


| Bit 


31:16 
reserved_15_14 
15:14 Ro joxo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


ref_range_div_thres_4 
foe Rw Joxao ‘ref range for Fourth ref_range divider 


ref_range_div_thres_3 
6:0 rw jox30 ——_—| ret range for Third ref_range divider 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC REF RANGE DIV 5 

Address: Operational Base + offset (0x20F9) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
ee 


15:14 reserved_15_14 
Reserved for future use 
ref_range_div_thres_6 
13:7 rw foxso —_—|ret-rangs for sixth ref_range divider 
ref_range_div_thres_5 
a Threshold for Fifth ref_range divider 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC REF RANGE DIV 7 

Address: Operational Base + offset (Ox20FA 

| Bit |Attr/ResetValue|  ——— “s—“‘CSW:;#Céi ecription =— (Cd 
[31:16[RO_|0x0000_——sifreserved es —“(‘“‘C:*S*S*™*™*™*™*™C™C™CC~*sS 


; reserved_15_7 
15:7 |RO- ore Reserved for future use 
ref_range_div_thres_7 
6:0 |rw foxro Threshold for seventh ref_range divider 
HDMIPCS DIG CTRL PATH MAIN FSM _RATE CALC HDMI14 CDR SETTING 6 R 
EG 
Address: Operational Base + offset (Ox20FB) 
| Bit [Attr|ResetValue| Ci‘ ection 
31:16|RO_[0x0000 
15 0x0 reserved_15_15 
Reserved for future use 
hdmi14_val_cdr_setting_bnd_6 
14:12;RW |Ox2 Value of rx_cdr_setting_sel, if hdmi_data_rate_for_cdr is less 
than cdr_setting boundary_6 


; cdr_setting_boundary_6 
pies Threshold for cdr_setting_sel 
HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI14 CDR SETTING 7 R 
EG 
Address: Operational Base + offset (Ox20FC) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


reserved_15_ 15 
15 ro foo Reserved for future use 


hdmi14_val_cdr_setting_bnd_7 
14:12}RW |Ox1 Value of rx_cdr_setting_sel, if hdmi_data_rate_for_cdr is less 


than cdr_setting_boundary_7 


: cdr_setting_boundary_7 
penee Threshold for cdr_setting_sel 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI14 165 EQ SETTINGS 
_TAP 
Address: Operational Base + offset (Ox20FD) 
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| Bit |Attr|ResetValue| Ci eescription 
[31:16]RO_|0x0000 


; hdmil4_165_val_rx_eq_dfe_tap1 
ey Value of rx_eq_dfe_tap1 in HDMI1.4 for more than 1.65gbps 

: hdmii4_165_val_rx_eq_dfe_tap2 
Value of rx_eq_dfe_tap2 in HDMI1.4 for more than 1.65gbps 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI20 EQ SETTINGS TAP 
Address: Operational Base + offset (Ox20FE 


| Bit |Attr|ResetValue|  —Ss—s———CSC‘iecription = 
31:16|RO_[0x0000 


. hdmi20_val_rx_eq_dfe_tap1 
me rw joxoo icin of rx_eq_dfe_tap0O in HDMI2.0 

: hdmi20_val_rx_eq_dfe_tap2 
Value of rx_eq_dfe_tap2 in HDMI2.0 


HDMIPCS DIG CTRL PATH MAIN FSM RATE CALC HDMI21 3G EQ SETTINGS 
Address: Operational Base + offset (Ox20FF) 


| Bit |Attr[ResetValue|—“‘*‘“C;C™C*éi scription =—— (sd 
reserved 


Value of rx_eq_ctle_pole in HDMI2.1 for 3Gbps in 3 lane mode 

: 
Value of rx_eq_afe_rate in HDMI2.1 for 3Gbps in 3 lane mode 

: 
Value of rx_eq_att_Ivl in HDMI2.1 for 3Gbps in 3 lane mode 

f rae : 


Value of rx_eq_ctle_boost in HDMI2.1 for 3Gbps in 3 lane mode 
Value of rx_eq_afe_gain in HDMI2.1 for 3Gbps in 3 lane mode 


RAWLANEO DIG PCS XF RX_OVRD OUT 2 
Address: Operational Base + offset (0x3003) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: reserved_15 2 
15:2 [RO O00 Reserved for future use 
rx_valid_ovrd_en 
Enable override for rx_valid 
rx_valid 
jo Rw foro Override value for rx_valid 


RAWLANEO DIG PCS XF RX _PCS_IN 5 
Address: Operational Base + offset (0x3004 
| Bit |Attr[ResetValue| ss ——“‘;CSC;~Ciescritiom 
[31:16[RO |0x0000_—sireserved — — —“‘“‘(“‘“(“(‘“(CS*S*S*S*S*™*™*™*™*™C™C™C~C~*CYS 


Ox 


31:16|RO_ 
sae 


: reserved_15_ 1 
15:1 ]Ro- oeiee? Reserved for future use 
0x0 rx_valid 
a Value from PCS for rx_valid_i 


RAWLANEO DIG PCS XF RX_OVRD_IN 
Address: Operational Base + offset (0x3005) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 
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| Bit [Attr/ResetValue| CéDeescription 

is:1z{Ro [oxo Reserved forfuture we 

Bee for rx_adapt_afe_en 

ofr fort Eats erride values forall inthis register 
Gveride vale ford 


srw foxo Aside value for rx_Ipd 
ora value for rx_pstate 


RAWLANEO DIG PCS XF RX OVRD IN 1 

Address: Operational Base + offset (0x3006) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16|RO_|0x0000___[reserved 


0x000 reserved_15 4 


Reserved for future use 
req_ovrd_en 
Override enable for rx_reca 


Override value for rx_req 

: 
Override enable for rx_reset 
Override value for rx_reset 


Ox 


RAWLANEO DIG PCS XF RX OVRD IN 2 
Address: Operational Base + offset (0x3007) 


[ResetValue| Ciescription 
0x0000 


Ca 
Enable override for VCO controls 

Override value for rx_cdr_vco_highfrec 

Override value for rx_cdr_vco_lowfreq 

vco_Id_val_ovrd 


RAWLANEO DIG PCS XF RX OVRD IN 3 

Address: Operational Base + offset (0x3008) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|0x0000_ si freserved 


: reserved_15_5 
yo: RO |ox000 Reserved for future use 


5:5 
cont_ovrd_en 
pe Enable override values for rx_adapt_cont and rx_offcan_cont 
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| Bit |Attr[ResetValue| ——— ——Cti—“;C*C‘~Ci scription 
offcan_cont 

: Override value for rx_offcan_cont 
adapt_cont 

Override value for rx_adapt_cont 


adapt_req_ovrd_en 

Enable override values for rx_adapt_req 
adapt_req 

jo frw oxo Override value for rx_adapt_req 


RAWLANEO DIG PCS XF RX_PCS IN 
Address: Operational Base + offset (0x3009) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


Value from PCS for rx_reset 
Value from PCS for rx_offcan_cont 


Value from PCS for rx_adapt_cont 
Value from PCS for rx_adapt_req 
Value from PCS for rx_adapt_dfe_en 
Value from PCS for rx_adapt_afe_en 


Value from PCS for rx_lIpd 
pstate 

Value from PCS for rx_pstate 
reserved_r_1 

Reserved 


: rate 

eee RO oxo Value from PCS for rx_rate 
req 

jo [ro oxo Value from PCS for rx_req 


RAWLANEO DIG PCS XF RX _ PCS IN 1 
Address: Operational Base + offset (0x300A) 
| Bit |Attr|ResetValue| —C(@eescription = 
[31:16|RO_[0x0000_—ireserved 


reserved _15 7 

15:7 RO |ox000 Reserved for future use 
ref_Id_val 

6:0 | joxoo Ss (eE from PCS for rx_ref_Id_val 


RAWLANEO DIG PCS XF RX PCS IN 2 

Address: Operational Base + offset (0x300B) 

| Bit |Attr|ResetValue| —C(eescription 
[31:16|RO_[0x0000__| reserved 


reserved_15_ 15 
Reserved for future use 


1 


5 0x0 
cdr_vco_highfreg 
ms RO [oxo Value from PCS for rx_cdr_vco_highfreq 
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| Bit |Attr|ResetValue| Ci@eescription 


cdr_vco_lowfreq 
Ze Ro joxo Value from PCS for rx_cdr_vco_lowfrec 


. vco_lId_val 
12:0 [Ro pxoee Value from PCS for rx_vco_lId_val 


RAWLANEO DIG PCS XF RX_PCS_ IN 3 
Address: Operational Base + offset (Ox300C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


‘ eq_afe_rate 

; Value from ASIC for rx_eq_ctle_pole 
Value from ASIC for rx_eq_ctle_boost 
Value from ASIC for rx_eq_vgai_gain 


RAWLANEO DIG PCS XF RX PCS IN 4 
Address: Operational Base + offset (0x300D) 
| Bit |Attr|ResetValue| —C(eescription = 
31:16[RO_|0xo0o00_ reserved 


eq_dfe_tap2 
15: 0x00 Value from ASIC for rx_eq_dfe_tap2 


8 
: eq_dfe_tap1 
at RO [ooo Value from ASIC for rx_eq_dfe_tap1 


RAWLANEO DIG PCS XF RX OVRD OUT 
Address: Operational Base + offset (Ox300E) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15_2 
ee RO_|ox0000 Reserved for future use 
en_ctl 
: Enable override values for all control outputs of this register 
ack 
jo [aw fost Override value for rx_ack 


RAWLANEO DIG PCS XF RX_PCS OUT 
Address: Operational Base + offset (0x300F) 
| Bit |Attr|ResetValue| CC‘ Scriptom 
[31:16|RO [0x0000_——ifreserved 


: reserved_15_ 1 
15:1 ]Ro- Oxt0n” Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANEO DIG PCS XF RX ADAPT ACK 
Address: Operational Base + offset (0x3010) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 
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| Bit |Attr[ResetValue| —————C—i‘“‘;C‘Ci scription 
; reserved_15_12 
mee Ro joxo Reserved for future use 
: rx_eq_afe_rate_ovrd_val 
ite oxo Override val for rx_eq_afe_rate[1:0] 
rx_eg_ctle_pole_ovrd_val 
Override val for rx_eq_ctle_pole[1:0] 
rx_eq_att_ovrd_en 


Individual override enable for ATT 


rx_eq_vgai_gain_ovrd_en 
Individual override enable for gain 


rx_eq_ctle_boost_ovrd_en 
Individual override enable for boost 
rx_eq_ctle_pole_ovrd_en 


Individual override enable for pole 
Individual override enable for rate 
Individual override enable for TAP1 
Individual override enable for TAP2 


rx_adapt_ack 
RX adaptation acknowledge 


RAWLANEO DIG PCS XF RX ADAPT FOM 
Address: Operational Base + offset (0x3011 


| Bit |Attr|ResetValue| ss) —/————C—C‘i scription = 
31:16|RO_[0x0000 


: reserved_15_8 
at Ro |oxoo | Reserved for future use 

F rx_adapt_fom 
ea RX adaptation figure of merit 


RAWLANEO DIG PCS XF RX _OVRD IN 4 
Address: Operational Base + offset (0x3012) 


| Bit |Attr|/ResetValue| Ci escription 
31:16|RO_|0x0000 


: reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
ref_ld_val_ovrd_en 
Enable override for rx_ref_Id_val 
ref_Id_val_ovrd 
6:0 rw Joxoo Override value for rx_ref_lId_val 


RAWLANEO DIG PCS XF RX _PCS OUT 2 

Address: Operational Base + offset (0x3013) 

| Bit [Attr|ResetValue| Ci‘ Scriptiom 
[31:16|RO_[0x0000_ reserved Cd 


: reserved_15_1 
ae RO |ox0000 Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANEO DIG PCS XF LANE NUMBER 
Address: Operational Base + offset (0x3015) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


c reserved_15 4 

ee RO |oxoo0 Reserved for future use 
P lane_number 

3:0 ro foxo Current lane number 


RAWLANEO DIG PCS XF ATE OVRD IN 
Address: Operational Base + offset (0x3018 


| Bit |Attr|ResetValue| ss ——C—C‘iescription = 
31:16|RO_[0x0000 


po ooo eae 
Reserved for future use 

Enable override value for rx_adapt_dfe_en input 
Override value for rx_adapt_dfe_en input 


Enable override value for rx_adapt_afe_en input 
po (aca enna 
Override value for rx_adapt_afe_en input 
Enable override value for rx_req input 
rx_req_ate_ovrd_val 
Override value for top-level rx_reg input 


RAWLANEO DIG PCS XF RX EQ DELTA IQ OVRD IN 
Address: Operational Base + offset (0x3019 


Reserved for future use 
rx_eq_delta_iq_ovrd_en 
Enable override value for rx_eq_delta_iq 


rx_eq_delta_iq_ovrd_val 77 
Override value for rx_eg_delta_ic 


RAWLANEO DIG PCS XF RX EQ OVRD IN 1 
Address: Operational Base + offset (0x301D 


| Bit |Attr|ResetValue| ss ———C—C‘iecription = 
31:16|RO_[0x0000 


’ reserved_15_13 
eek RO oxo Reserved for future use 
. rx_eq_ctle_boost_ovrd_val 
am Override value for rx_eq_ctle_boost[4:0] 


rx_eq_ovrd_en 
Enable override values for all RX EQ settings 


rx_eq_att_Ivl_ovrd_val 

Override value for rx_eq_att_lIvl[2:0] 
rx_eq_afe_gain_ovrd_val 

Override value for rx_eq_afe_gain[3:0] 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3525 


RK3588 TRM-Part2 


RAWLANEO DIG PCS XF RX EQ OVRD IN 2 
Address: Operational Base + offset (0x301E) 


| Bit |Attr/ResetValue| Ci eescription 
oo ea 


rx_eq_dfe_tap2_ovrd_val 
Override value for rx_eq_dfe_tap2[7:0] 
rx_eq_dfe_tap1_ovrd_val 
| Override value for rx_eq_dfe_tapi[7:0] 


RAWLANEO DIG FSM FSM FSM OVRD CTL 
Address: Operational Base + offset (0x3020 


 Bit_{Attr| Reset Value 
erick 0x0000 


oO ae 5.15 
oxo, asennad eves, future use 


fsm_ovrd_en 
RW {0x0 Enable overriding the FSM execution of commands must be 

asserted to use FSM_CMD_START and FSM_JMP_EN features 

a 506 CO eat een || 
Start executing the new command this is a ee | aaa nec! bit 
fsm_jmp_en 

12 RW {0x0 Force the FSM to jump to FSM_JMP_ADDR in the program 
memory is applied when FSM_CMD_START is pulsed. 
fsm_jmp_addr 

11:0 |RW |0x000 The jump address used when FSM_JUMP_EN=1, the address is 
encoded as follows: [11:8] mem_lane, [7:5] bank, [4:0] register 


RAWLANEO DIG FSM FSM MEM ADDR MON 
Address: Operational Base + offset (0x3021) 


| Bit |Attr|/Reset Value| Ci escription = 
31:16|RO_|0x0000 


. mem_addr 
15:0 |RO- Oxgne0 Current value of memory address used in lane FSM 


RAWLANEO DIG FSM FSM STATUS MON 
Address: Operational Base + offset (0x3022 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_11 
s:ai]no joo |pcservedforfutureuse 
fo po foo ee cae i 
Check, if read mask is currently disabled (i.e. mask is all ones) 
Check, if write mask is currently disabled (i.e. mask is all ones 


Sd 
Check, if wait counter currently equals zero 
pf po ia 
Check, if ALU result register currently equals zero 
Current value of ALU overflow bit 


cmd_rdy 
5 0x0 New command is ready for execution (applicable when 
FSM_OVRD_EN=1 
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| Bit |Attr|ResetValue| Ci@eescription 


: state 
4:0 |ro foxoo Current state of lane FSM 


RAWLANEO DIG FSM FSM CR REG OP XTND EN 

Address: Operational Base + offset (0x3023) 

| Bit [Attr/ResetValue| Ci ecription 

[31:16[RO_|0x0000_ reserved 
reserved_15_1 

15:1 |Ro |oxoooo  [Retemedforfutureuse 

cr_reg_op_xtnd_en 

CR interface timing extension enable 


1'bO: No timing extension 
1'b1: Timing extension 


RW |0x0 


RAWLANEO DIG FSM FAST RX STARTUP CAL 

Address: Operational Base + offset (0x3024) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16|RO_ |0x0000_ _[reserved 


reserved 
: reserved_15_1 
Hoes RO |oxo000 Reserved for future use 
0x0 fast_rx_startup_cal 
Status of fast RX start-up calibration 
RAWLANEO DIG FSM _ FAST RX_ ADAPT 
Address: Operational Base + offset (0x3025 


| Bit |Attr|ResetValue|  —-s—s—/ ——C‘iescription = 
31:16|RO_[0x0000 


reserved_15_1 
15:1 ro joxooco  |pcservedforfutureuse 
p fo po (Saar eatn 
Status of fast RX adaptation 
RAWLANEO DIG FSM_ FAST RX_AFE CAL 
Address: Operational Base + offset (0x3026) 
| Bit [Attr|ResetValue| Ci‘ eScritiom 
[31:16|RO_[0x0000_ reserved 


: reserved_15_1 
ane RO |ox0000 Reserved for future use 
0x0 fast_rx_afe_cal 
Status of fast RX AFE DAC start-up calibration 


RAWLANEO DIG FSM FAST RX DFE CAL 

Address: Operational Base + offset (0x3027) 

| Bit |Attr[ResetValue| —C(eescription = 
31:16|RO_[0x0000_—ireserved 


: reserved_15_ 1 
15:1 fro | Oneee Reserved for future use 
0x0 fast_rx_dfe_cal 
Status of fast RX DFE slicer start-up calibration 


RAWLANEO DIG FSM FAST RX BYPASS CAL 

Address: Operational Base + offset (0x3028 

| Bit |Attr[ResetValue| ss —“‘;S™SCéiescription — 
[31:16[RO |0x0000_—sifreserved eC —“‘“(‘“‘“(“(S:S#S*S*S*S*C*C*C*C*C*C*C*C*C™C™C™C™C™C™C™C™C~C~*CS 
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ae OS Naa 


————_—Peseription 15_1 
1 |ro | Oxpnee Reserved for future use 


p hope era 
Status of fast RX bypass slicer start-up calibration 


RAWLANEO DIG FSM_ FAST RX_REFLVL_ CAL 

Address: Operational Base + offset (0x3029) 

Bit, |Attr| Reset Value| ____________Deseription _ 
15:1 fo [owoooo fesenee 


loxoo00 ——_—freserved 51 
Ro Joxoooo | Reserved for future use 


fast_rx_reflvl_cal 
0x0 Status of fast RX reference level (100mv, 125mv, 150mv) start- 
up calibration 


RAWLANEO DIG FSM FAST RX IQ CAL 
Address: Operational Base + offset (0x302A) 
| Bit |Attr[ResetValue| —C(@Deescription = 
a 


reserved_15_1 
S:1 |Ro | aay Reserved for future use 
0x0 fast_rx_iq_cal 
Status of fast RX IQ start-up calibration 


RAWLANEO DIG FSM FAST RX AFE ADAPT 

Address: Operational Base + offset (0x302B) 

| Bit |Attr[ResetValue| —C(eescription 
[31:16|RO_ [0x0000__| reserved 


reserved 
: reserved_15_1 
15:1 ro | en oee Reserved for future use 
0x0 fast_rx_afe_adapt 
Status of fast RX AFE DAC start-up adaptation 


RAWLANEO DIG FSM FAST RX DFE ADAPT 

Address: Operational Base + offset (Ox302C 

| Bit |Attr[ResetValue|  —=——s<s——“‘S™ Ci escription — 
[31:16[RO |0x0000_—sireserved — —“‘“‘“(“(;S*S*S*C*™*™*™C™C™C‘~*C 


; reserved_15_1 
: RO |ox0000 Reserved for future use 

0x0 fast_rx_dfe_adapt 

Status of fast RX DFE DAC start-up adaptation 


RAWLANEO DIG FSM FAST SUP 

Address: Operational Base + offset (0x302D) 

| Bit |Attr[ResetValue| —C(eescription = 
31:16[RO_|oxoo00 reserved 


reserved_15_1 
5:1 |Ro | exten Reserved for future use 
Sl i 
Status of fast support block (Rtune) 


RAWLANEO DIG FSM FAST RX IQ WALK 
Address: Operational Base + offset (0x302E) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


. reserved_15_1 
; RO |oxo000 Reserved for future use 

0x0 fast_rx_igq_walk 

Status of fast RX IQ walk start-up adaptation 


RAWLANEO DIG FSM FAST RX PWRUP 
Address: Operational Base + offset (Ox302F 
| Bit |Attr[ResetValue| ss ——“i‘“‘;S Ci scription 
Se ee: 


reserved_15_1 
5:1 |ROo | Ont? Reserved for future use 
Status of fast RX power-up (LOS, VREG/AFE and DCC) 


RAWLANEO DIG FSM _ FAST RX_VCO WAIT 

Address: Operational Base + offset (0x3030) 

| Bit [Attr|ResetValue| ————Cé‘Ce@Scriptiom 
a 


reserved_15_1 
1 ro oxo000 Reserved for future use 
0x0 fast_rx_vco_wait 
Status of fast RX VCO wait times 
RAWLANEO DIG FSM FAST RX VCO CAL 
Address: Operational Base + offset (0x3031) 


| Bit |Attr/ResetValue| Ci eescription 
a Saeee 


reserved_15_ 1 
1 [Ro | panos Reserved for future use 
0x0 fast_rx_vco_cal 
Status of fast RX VCO calibration 


RAWLANEO DIG FSM FAST RX CONT CAL ADAPT 

Address: Operational Base + offset (0x3033 

| Bit |Attr[ResetValue| ss —“i;i‘“;C™SCCi scription 
[31:16|RO_|0x0000__[reserved 


reserved 
5 reserved_15_1 
15:1 ]RO- Oxgene Reserved for future use 
0x0 fast_rx_cont_cal_adapt 
Status of fast RX continuous calibration/adaptation 


RAWLANEO DIG FSM FAST RX_CONT ADAPT 
Address: Operational Base + offset (0x3034) 


| Bit |Attr|/Reset Value| Ci escription 
31:16|RO_|0x0000 


reserved_15_1 
Ro | Oxgnee Reserved for future use 


0x0 fast_rx_cont_adapt 
Status of fast RX continuous adaptation 


RAWLANEO DIG FSM FAST RX CONT DATA CAL 
Address: Operational Base + offset (0x3035) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


: reserved_15 1 
, RO |oxo000 Reserved for future use 

0x0 fast_rx_cont_data_cal 

Status of fast RX continuous data calibration 


RAWLANEO DIG FSM _FAST RX CONT PHASE CAL 

Address: Operational Base + offset (0x3036 

| Bit |Attr[ResetValue| =< ——“(i;‘“‘;S Ci escription 
[31:16[RO |Ox0000_—sireserved — — —“‘“(‘(‘“(‘(‘(‘(;:S*S*S*S*™*™C™C™C‘~*CY 


reserved_15_1 
sit |Ro [oxo000  [Reservedforfuture se 
p hope Ree eae 
Status of fast RX continuous phase calibration 
RAWLANEO DIG FSM _FAST RX CONT AFE CAL 
Address: Operational Base + offset (0x3037) 
| Bit |Attr[ResetValue| —C(Deescription = 
a 


reserved_15_ 1 
5:1 |Ro | Ox0000 Reserved for future use 
0x0 fast_rx_cont_afe_cal 
Status of fast RX continuous AFE calibration 


RAWLANEO DIG FSM FAST RX _ ATT VGA ADAPT 
Address: Operational Base + offset (0x3038) 


| Bit |Attr/ResetValue| Ci eescription 
a Saeee 


reserved_15_1 
RO |ox0000 Reserved for future use 
fast_rx_flags_rsvd_0 
po po eee 


RAWLANEO DIG FSM FAST RX CTLE ADAPT 

Address: Operational Base + offset (0x3039 

| Bit |Attr[ResetValue|  ——s<s s—“‘;S~ Ci scription 
[31:16|RO |0x0000__[reserved 


reserved 
5 reserved_15_1 
15:1 ]RO- tee Reserved for future use 
fast_rx_flags_rsvd_1 
eo fro foo resect 


RAWLANEO DIG FSM FAST RX VGA ADAPT 

Address: Operational Base + offset (0x303A) 

| Bit |Attr[ResetValue| —C(eescription 
31:16[RO_|oxo00O reserved 


reserved_15_1 
Ro | Oxgnee Reserved for future use 


fast_rx_flags_rsvd_2 
fro foro Reserved 


RAWLANEO DIG FSM CTLE ALGO TWO PT EXIT 
Address: Operational Base + offset (0x303B) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


. reserved_15_1 
; RO |ox0000 Reserved for future use 

fast_rx_flags_rsvd_3 

eo fro foo reseed 


RAWLANEO DIG FSM FAST RX _ IQ ADAPT 

Address: Operational Base + offset (0x303C 

| Bit |Attr[ResetValue| =< ——“‘;S~SC*éi scription — 
ee 


reserved_15_1 
5:1 |ROo | Oxtone Reserved for future use 
0x0 fast_rx_igq_adapt 
Status of fast RX IQ adapt start-up adaptation 


RAWLANEO DIG FSM RX _CTLE ALGO EH SEL 

Address: Operational Base + offset (0x303D) 

| Bit |Attr[ResetValue| ——C(eescription = 
a 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
0x0 rx_ctle_algo_eh_sel 
Status of RX CTLE adapt selected algo 


RAWLANEO DIG FSM RX IQ PHASE OFFSET 

Address: Operational Base + offset (0x303F) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
a ee 


reserved_15_4 
i sos Reserved for future use 
0x0 rx_iq_phase_offset 
Offset value for IQ phase calculation 


RAWLANEO DIG AON AFE ATT IDAC OFST 

Address: Operational Base + offset (0x3040 

| Bit |Attr[ResetValue| << ——“i;‘“‘;C Ci scription 
[31:16|RO |0x0000__[reserved 


reserved —i‘“‘sSs*sSsSCSCSCSCiszr 
; reserved_15 8 
15:8 |ro foxoo | Reserved for future use 
f afe_att_idac_ofst 
Offset value for AFE ATT iDAC 


RAWLANEO DIG AON AFE CTLE IDAC OFST 
Address: Operational Base + offset (0x3041) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_8 
: Ro Joxoo Reserved for future use 


. afe_ctle_idac_ofst 
Offset value for AFE CTLE iDAC 
RAWLANEO DIG AON AFE VGAi1 IDAC OFST 
Address: Operational Base + offset (0x3042) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


‘ reserved_15 8 
af RO foxoo Reserved for future use 

. afe_vgal_idac_ofst 

Offset value for AFE VGA1 iDAC 


RAWLANEO DIG AON RX ADAPT FOM 
Address: Operational Base + offset (0x3043 


| Bit |Attr|ResetValue| s/s ———C—C‘i scription = 
ae leat 


0x00 reserved_15_8 
Reserved for future use 
rx_adapt_fom 
—" Sa Adaptation figure of merit (FOM) 


RAWLANEO DIG AON DFE SUMMER ODD IDAC OFST 

Address: Operational Base + offset (0x3044) 

| Bit [Attr|ResetValue| ————Ci‘iScritiom 
[31:16|RO [0x0000_ reserved 


0x00 reserved_15_ 8 
Reserved for future use 
dfe_summer_odd_idac_ofst 
"1 ae Offset value for DFE summer odd iDAC 
RAWLANEO DIG AON DFE PHASE EVEN VDAC OFST 
Address: Operational Base + offset (0x3045) 


| Bit |Attr/ResetValue| Ci eescription 
ae oe 


0x00 reserved_15 8 
Reserved for future use 
dfe_phase_even_vdac_ofst 
one Offset value for DFE phase even vDAC 
RAWLANEO DIG AON DFE PHASE ODD VDAC OFST 
Address: Operational Base + offset (0x3046 


| Bit |Attr|ResetValue| Ci‘ @Scriptiom 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_8 
15:8 |ro foxoo | Reserved for future use 
, dfe_phase_odd_vdac_ofst 
Offset value for DFE phase odd vDAC 


RAWLANEO DIG AON DFE EVEN REF LVL 
Address: Operational Base + offset (0x3047) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_8 
: Ro Joxoo Reserved for future use 


: dfe_even_ref_lvl 
DFE even reference level 
RAWLANEO DIG AON DFE ODD REF LVL 
Address: Operational Base + offset (0x3048) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


; reserved_15_ 8 
= RO foxoo Reserved for future use 
‘ dfe_odd_ref_lvl 
RAWLANEO DIG AON RX PHSADJ LIN 
Address: Operational Base + offset (0x3049 


| Bit |Attr|ResetValue| ss ———C—C‘iecription = 
a ee 


reserved_15_5 
a pxOg8 Reserved for future use 
rx_phsadj_lin 
Linear value for RX phase adjust 


RAWLANEO DIG AON RX PHSADJ MAP 
Address: Operational Base + offset (0x304A) 
| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
a ————— 


reserved_15_5 
5:5 [Ro | Ox000 Reserved for future use 
rx_phsadj_map 
ee Mapped value for RX phase adjust 


RAWLANEO DIG AON DFE DATA EVEN HIGH VDAC OFST 

Address: Operational Base + offset (0x304B) 

| Bit [Attr|ResetValue| CC‘ Scription — 
[31:16[RO_|0xo000. reserved 


0x00 reserved_15 8 
Reserved for future use 
dfe_data_even_high_vdac_ofst 
=o) ae Offset value for DFE data even high vDAC 
RAWLANEO DIG AON CDR UNLOCKED CNT 
Address: Operational Base + offset (0x304C 


| Bit |Attr|ResetValue| ——C—é‘i Scriptom 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
, dfe_data_even_low_vdac_ofst 
Offset value for DFE data even low vDAC 
RAWLANEO DIG AON DFE DATA ODD HIGH VDAC OFST 
Address: Operational Base + offset (0x304D) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


reserved_15_8 
: Ro Joxoo Reserved for future use 


. dfe_data_odd_high_vdac_ofst 
Offset value for DFE data odd high vDAC 
RAWLANEO DIG AON RX ADAPT DONE NEW 
Address: Operational Base + offset (0x304E) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


‘ reserved_15 8 
= RO foxoo Reserved for future use 
: dfe_data_odd_low_vdac_ofst 
Offset value for DFE data odd low vDAC 
RAWLANEO DIG AON DFE BYPASS EVEN VDAC OFST 
Address: Operational Base + offset (0x304F 


| Bit |Attr|ResetValue| —s—/s—s—C—C‘iecription = 
eae leat 


spo oo emetiae 
Reserved for future use 
dfe_bypass_even_vdac_ofst 
—"" a Offset value for DFE bypass even vDAC 
RAWLANEO DIG AON DFE BYPASS ODD VDAC OFST 
Address: Operational Base + offset (0x3050) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


0x00 reserved_15_8 
Reserved for future use 
dfe_bypass_odd_vdac_ofst 
ae Offset value for DFE bypass odd vDAC 
RAWLANEO DIG AON DFE ERROR EVEN VDAC OFST 
Address: Operational Base + offset (0x3051) 


| Bit |Attr/ResetValue| Ci eescription 
ae oe 


0x00 reserved_15 8 
Reserved for future use 
dfe_error_even_vdac_ofst 
| ae Offset value for DFE error even vDAC 
RAWLANEO DIG AON DFE ERROR ODD VDAC OFST 
Address: Operational Base + offset (0x3052 


| Bit |Attr|ResetValue| ——Cé‘ieScriptiom 
31:16/RO |0x0000 reserved 


reserved —isi—‘“‘s‘sSsSsSCSCSCizS 
; reserved_15 8 
15:8 |ro foxoo | Reserved for future use 
‘ dfe_error_odd_vdac_ofst 
Offset value for DFE error odd vDAC 
RAWLANEO DIG AON RX IQ PHASE ADJUST 
Address: Operational Base + offset (0x3053) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_7 
g RO |ox000 Reserved for future use 


rx_iq_phase_adjust 
6:0 |rw foxor | Value for RX IQ phase adjust 


RAWLANEO DIG AON RX IQ PHASE DELTA OFFSET 


Address: Operational Base + offset (0x3054) 
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| Bit |Attr|ResetValue| SS Ci@eescription 
[31:16]RO_|0x0000 


2 reserved_15_5 
a RO |ox000 Reserved for future use 

: rx_iq_phase_delta_offset 

Value for RX IQ phase offset + delta value 


RAWLANEO DIG AON RX FW_REVISION PMA LABEL 

Address: Operational Base + offset (0x3055 

| Bit |Attr[ResetValue|  ——<s—“‘;‘“;C™SCCi scription 
[31:16[RO |Ox0000_—sifreserved — — —“‘“‘“‘(“(CS*S*S*C*C*C*C*C*C*™*™*™*™*™*™*™C™C™C™C™C™C™C™C~C~C*CYS 


reserved 
ee Reserved 
pmaz_label 
wits PMA label 


RAWLANEO DIG AON_INIT PWRUP DONE 

Address: Operational Base + offset (0x3056) 

| Bit [Attr|ResetValue|  ————Cé‘CeScriptiom 
oo = 


reserved_15_1 
1 Ro |oxoo00 Reserved for future use 
Rw loxo init_pwrup_done 
Indicates whether initial power-up has completed or not. 


RAWLANEO DIG AON RX ADPT ATT 

Address: Operational Base + offset (0x3057) 

| Bit |Attr|ResetValue| —C(eescription = 
[31:16|RO_[0x0000_—ireserved 


0x00 reserved_15 8 
Reserved for future use 
att_adpt_val 
oe Stored RX adapted ATT value 
RAWLANEO DIG AON RX ADPT VGA 
Address: Operational Base + offset (0x3058 
| Bit [Attr|/ResetValue| ss ——“t‘“CW:Cé scription =— 
31:16/RO |0x0000 reserved 


Weserveds = Se 
* reserved_15_10 
Horne Ro Joxoo Reserved for future use 
vga_adpt_val 
9:0 few | Onto Stored RX adapted VGA value 


RAWLANEO DIG AON RX _ADPT CTLE 
Address: Operational Base + offset (0x3059) 


| Bit |Attr|/Reset Value| Ci escription 
31:16|RO_|0x0000 


reserved_15_10 
Ro joxoo Reserved for future use 


ctle_boost_adpt_val 
9:0 few | Onto? Stored RX adapted CTLE boost value 
RAWLANEO DIG AON RX ADPT DFE TAP1 
Address: Operational Base + offset (0x305A) 
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Bit |Attr| Reset Value|____________Deseription _| 
aoe Seas 0x0000 


reserved_15 13 
Reserved for future use 
dfe_tap1_adpt_val 

oxpoce Stored RX adapted DFE TAP1 value 


RAWLANEO DIG AON RX ADAPT DONE 
Address: Operational Base + offset (0x305B 


| Bit |Attr|ResetValue| —-sss/—/————CC—C‘i scription = 
eas ieae 


reserved_15_1 
1 [Ro | exOun? Reserved for future use 
p fpe feat 
Indicates whether RX adaptation has completed or not. 


RAWLANEO DIG AON FAST FLAGS 
Address: Operational Base + offset (0x305C) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


ctle_algo_eh_sel 
RW |0x0 Decides between 1'b1 - "EYE_HEIGHT" or 1'bO - "MIN _BOT_TOB" 
algorithms 


ew poe 
13 [rw [oxo Emabtefaat cig wale 
fs _ [rw fox Enable fast suppor: block (tune) 
few oxo Enables fst x DEE DAC start-up adaptation 
6 [rw foxo ance na By IQ start-up calibration 


fast_rx_reflvl_cal 

5 RW /|0x0 Enables fast RX reference level (100mv, 125mv, 150mv) start-up 
calibration 
fast_rx_bypass_cal 

Enables fast RX bypass slicer start-up calibration 
fast_rx_dfe_cal 

Enables fast RX DFE slicer start-up calibration 
fast_rx_afe_cal 

Enables fast RX AFE DAC start-up calibration 
fast_rx_adapt 

Enables fast RX adaptation 
fast_rx_startup_cal 

jo [aw foxo Enables fast RX start-up calibration 
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RAWLANEO DIG AON RX ADPT DFE TAP2 
Address: Operational Base + offset (0x305D 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15 12 
sakes ee eee Reserved for future use 
dfe_tap2_adpt_val 
oxen Stored RX adapted DFE TAP2 value 
RAWLANEO DIG AON RX _ADPT BOOST FUNC LOWER LIMIT 
Address: Operational Base + offset (Ox305E) 
| Bit |Attr[ResetValue|—“‘;‘“C;C™SC‘Céi Scriptom — sd 
31:16|RO_[0x0000 


: reserved_15 8 
15:8 |ro foxoo Reserved for future use 
‘ boost_func_lower_limit 
Stored boost val cost func lower limit 


RAWLANEO DIG AON RX ADPT BOOST FUNC UPPER LIMIT 

Address: Operational Base + offset (0x305F 

| Bit |Attr[ResetValue| ss ——“‘;C™SC«éi scription 
[31:16[RO |Ox0000_——sireserved — ——“‘“(“‘“(“(“(“(‘(‘#S*S#S*C*C*C*C*C*C*C*C*O*C‘*dC 


F reserved_15_8 
. ro |oxoo | Reserved for future use 

: boost_func_upper_limit 

Stored boost val cost func upper limit 


RAWLANEO DIG AON RX FW_REVISION RAW_ LABEL 
Address: Operational Base + offset (0x3060) 


| Bit |Attr|/Reset Value| Ci eescription 
aoe 0x0000 


reserved 

raw_label 
eiscie RAW label 
RAWLANEO DIG AON RX SLICER CTRL EVEN 
Address: Operational Base + offset (0x3061) 


| Bit |Attr/ResetValue| Ci eescription 
= ie 


reserved_15 4 
a Ox0R0 Reserved for future use 
rx_ana_slicer_ctrl_e 
3:0 Jaw fox 0G for rx_ana_slicer_ctrl_e[3:0] 


RAWLANEO DIG AON ERL MODE INIT ADAPT SET DONE 

Address: Operational Base + offset (0x3062 

| Bit |Attr[ResetValue| << ——‘S Ci escription — 
a = 


reserved_15 4 
a OxOue Reserved for future use 
rx_ana_slicer_ctrl_o 
3:0 [aw fox7 Re for rx_ana_slicer_ctrl_o[3:0] 


RAWLANEO DIG AON RX _FW_REVISION PCS_ LABEL 
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Address: Operational Base + offset (0x3063 


| Bit |Attr|ResetValue| ss) —/——CC—C‘iecription = 
31:16|RO_[0x0000 


; reserved 
geste Reserved 

; pcs_label 
11:0 Rw |oxo00 PCS label 


RAWLANEO DIG AON ADPT CTL O 

Address: Operational Base + offset (0x3064 

| Bit |Attr[ResetValue|  ———“<s———“‘;CC*éi scription — 
[31:16|RO_|0x0000__[reserved 


reserved 
: val 
oe Value of adaptation control 


RAWLANEO DIG AON ADPT CTL 1 

Address: Operational Base + offset (0x3065) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|0xo000 reserved 


: val 
Ox0000 Value of adaptation control 


RAWLANEO DIG AON _ADPT CTL 2 
Address: Operational Base + offset (0x3066) 


| Bit |Attr/Reset Value| Ci eescription 
31:16|RO_|0x0000 


‘ val 
oxpone Value of adaptation control 


RAWLANEO DIG AON ADPT CTL 3 

Address: Operational Base + offset (0x3067 

| Bit |Attr/ResetValue|  —— s———“‘;‘“CS:Céi eScription =—— <sCid 
[31:16[RO [0x0000_—sifreserved ——“(‘“‘CSCSC™~™~™~™~C~C~C™CCCS 


, val 
Oxe000 Value of adaptation control 


RAWLANEO DIG AON ADPT CTL 4 

Address: Operational Base + offset (0x3068 

| Bit |Attr[ResetValue|  ———s<s ——“(i;‘“C;C™ Ci scription 
[31:16[RO |0x0000_—sireserved — — —“‘“‘(“‘“(“(‘(;S#:*S*C*C*C(“‘(‘“(#NNCC(#CC 


: val 
pxoOue Value of adaptation control 


RAWLANEO DIG AON ADPT CTL 5 

Address: Operational Base + offset (0x3069) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|Oxo000_ reserved 


: val 
een Value of adaptation control 


RAWLANEO DIG AON ADPT CTL 6 

Address: Operational Base + offset (0x306A) 

| Bit |Attr[ResetValue| —C(eescription — 
[31:16[RO_|oxoo00 [reserved 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3538 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


, val 
exnooe Value of adaptation control 


RAWLANEO DIG AON ADPT CTL 7 
Address: Operational Base + offset (0x306B) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. val 
dees Value of adaptation control 


RAWLANEO DIG AON RX FW REVISION FW_ LABEL 
Address: Operational Base + offset (0x306C) 


| Bit |Attr/ResetValue| Ci eescription 
a eee 


reserved 
fw_label 
dee FW label 
RAWLANEO DIG AON FAST FLAGS 2 
Address: Operational Base + offset (0x306D 


| Bit |Attr|ResetValue| —-s—s/s———C‘iecription = 
31:16|RO_[0x0000 


Reserved 
= cE. acy Ee link training 
ae ee 
es awilone. I eealee ero. 


fast_rx_ctle_adapt 

6 rw foxo Enables fast RX CTLE adaptation 
fast_rx_att_vga_adapt 

Enables fast RX ATT_VGA adaptation 
fast_rx_cont_afe_cal 

Enables fast RX continuous AFE calibration 
fast_rx_cont_phase_cal 

Enables fast RX continuous phase calibration 
fast_rx_cont_data_cal 

Enables fast RX continuous data calibration 
fast_rx_cont_adapt 

Enables fast RX continuous adaptation 

Rw lox0 fast_rx_cont_cal_adapt 

Enables fast RX continuous calibration/adaptation 


RAWLANEO DIG AON RX RESERVED REG O 

Address: Operational Base + offset (Ox306E 

| Bit |Attr[ResetValue|  ——<s—“‘;‘“;C™™Céi scription 
[31:16[RO |Ox0000_—sifreserved — ——“‘“‘“‘(“(‘(‘(S#S*S*™*™*™C™C‘*dC 
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| Bit |Attr|ResetValue| Ci@eescription 


; reserved_0O 
0x0000 Reserved fields 


RAWLANEO DIG AON TXRX OVRD IN 

Address: Operational Base + offset (0x306F) 

| Bit [Attr|ResetValue|  —— ———C‘Ci scription = 
[31:16|RO_ |0x0000__[reserved 


reserved 
: reserved_15_2 
15:2 Ro | eee Reserved for future use 


rx_disable_ovrd_en 
Override enable for rx_disable 
rx_disable_ovrd_val 
jo rw oxo Override value for rx_disable 
RAWLANEO DIG AON RX PHSADJ LIN LEFT 
Address: Operational Base + offset (0x3070) 


| Bit |Attr/ResetValue| Cieescription 
31:16|RO_[0x0000 


: reserved_15_5 
i259 RO |ox000 Reserved for future use 

: rx_phsadj_lin_left 
an Linear value for RX phase adjust on left 


RAWLANEO DIG AON RX PHSADJ LIN RIGHT 

Address: Operational Base + offset (0x3071 

| Bit |Attr[ResetValue| ss ——“(i;i‘“(;C™CCéiS scription 
[31:16[RO |0x0000_—sireserved eC —“‘“(‘“‘“(“(‘(C(;:S*C*C*C*C*C*C*C*C™C™C™C™C™C™C™C~C~*CY 


: reserved_15_5 
sca RO |ox000 Reserved for future use 
; rx_phsadj_lin_right 
ae Linear value for RX phase adjust on right 
RAWLANEO DIG AON RX PHSADJ LIN ADAPT 
Address: Operational Base + offset (0x3072) 
| Bit |Attr|ResetValue| —C(eescription = 
31:16|RO_[0x0000 


: reserved_15_5 
15:5 |RO_ exuee Reserved for future use 
y rx_phsadj_lin_adapt 
Linear value for RX phase adjust IQ adapt value 


RAWLANEO DIG AON RX RESERVED REG 1 

Address: Operational Base + offset (0x3073) 

| Bit [Attr|ResetValue|  —— ———C‘CiScription = 
[31:16|RO_ |0x0000___[reserved 


reserved —‘“sSs—s—‘“‘“‘“‘sSSC‘*d 
; reserved_1 
0x0000 Reserved fields 


RAWLANEO DIG AON RX _ADPT VGA 1 
Address: Operational Base + offset (0x3078) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


; reserved_15_10 
penne Ro joxoo Reserved for future use 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3540 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


vga_adpt_val 
9:0. [RW once) Stored RX adapted VGA value Ist iter 


RAWLANEO DIG AON RX ADPT CTLE 1 
Address: Operational Base + offset (0x3079) 
| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|0x0000_ reserved 


, reserved_15_10 

0 RO foxoo Reserved for future use 
ctle_boost_adpt_val 

9:0, |Rw ene Stored RX adapted CTLE boost value ist iter 
RAWLANEO DIG AON RX _ADPT DFE TAP1 1 
Address: Operational Base + offset (0x307A 
 Bit_{Attr| Reset Value 
a 0x0000 


snino vo res 
Reserved for future use 

dfe_tap1_adpt_val 
Ox0000 Stored RX adapted DFE TAP1 value ist iter 


RAWLANEO DIG AON RX ADPT DFE TAP2 1 

Address: Operational Base + offset (0x307D) 

| Bit |Attr[ResetValue| —C(eescription = 
ee a 


reserved_15_12 
Reserved for future use 
dfe_tap2_adpt_val 
Oxon Stored RX adapted DFE TAP2 value 1st iter 
RAWLANEO DIG IRQ CTL RESET RTN RE 
Address: Operational Base + offset (0x3080) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
ao eee 


reserved_15_ 1 

1 RO |oxoo00 Reserved for future use 
reset_rtn_regq 

RAWLANEO DIG IRO CTL RX RESET IR 

Address: Operational Base + offset (0x3081 


| Bit |Attr|ResetValue| —=—-s_s/s —=———C—C—C‘iecription = 
Sea ae 


reserved_15_1 
1 [RO | oxpeee Reserved for future use 
0x0 rx_reset 
Rx reset interrupt 


RAWLANEO DIG IRQ CTL RX REQ IR 
Address: Operational Base + offset (0x3082) 
| Bit |Attr[ResetValue| ——C(eescription = 
31:16[RO_|oxoo00 [reserved 


s reserved_15_1 
15:1 ]RO- oer Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_req 


RAWLANEO DIG IRQ CTL RX RATE IR 

Address: Operational Base + offset (0x3083) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16|RO_ |0x0000__[reserved 


reserved 
; reserved_15_1 
15:1 |Ro | oes Reserved for future use 
0x0 rx_rate_irg 
Rx rate change interrupt request 


RAWLANEO DIG IRQ CTL RX PSTATE IR 

Address: Operational Base + offset (0x3084 

| Bit |Attr[ResetValue| “ss ——“‘;‘“;C™C~Ci escrito” 
[31:16[RO |Ox0000_—sireserved — ——“‘“(“(‘“‘“‘(“(‘(C(;:S#S*C*C*C*C™C™C™C™C™C™C;C;C‘*dC 


: reserved_15_1 
, RO |ox0000 Reserved for future use 

0x0 rx_pstate_irq 

Rx pstate change interrupt request 


RAWLANEO DIG IRQ CTL RX _ADAPT REQ IR 

Address: Operational Base + offset (0x3085) 

| Bit [Attr|ResetValue|  ———Cé‘i criti 
SS 


reserved_15_1 
5:1 |Ro | ie eciehe Reserved for future use 
0x0 rx_adapt_req_irq 
Rx adaptation request interrupt 


RAWLANEO DIG IRQ CTL RX ADAPT DIS IR 
Address: Operational Base + offset (0x3086) 


| Bit |Attr/ResetValue| Ci escription 
eee eee 


reserved_15_1 
1 [RO | OxO080 Reserved for future use 
0x0 rx_adapt_dis_irq 
Rx adaptation disable interrupt 


RAWLANEO DIG IRQ CTL RX RESET IRO CLR 

Address: Operational Base + offset (0x3087 

| Bit |Attr[ResetValue| =< —“i;i‘“(;C™ Ci scription 
[31:16[RO |Ox0000_—sireserved — —“‘“C:‘“C;*S*™*™*™*™C™C™C‘~*dC 


reserved_15_1 
5:1 |Ro | oxpeee Reserved for future use 
rx_reset_irq_clr 
ae RX reset interrupt clear (self-clearing) 


RAWLANEO DIG IRQ CTL RX REQ IRQ CLR 
Address: Operational Base + offset (0x3088) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


s reserved_15_1 
15:1 ]RO- oer Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_req_irq_clr 
jo rw oxo RX request interrupt clear (self-clearing) 


RAWLANEO DIG IRQ CTL RX RATE IRQ CLR 

Address: Operational Base + offset (0x3089) 

| Bit [Attr|ResetValue|  ————Ci‘CiScriptiom 
[31:16|RO_ |0x0000__[reserved 


reserved 
; reserved_15_1 
15:1 |ro | eee Reserved for future use 
rx_rate_irq_clr 
lo rw foxo RX rate change interrupt clear (self-clearing) 


RAWLANEO DIG IRQ CTL RX PSTATE IRQ CLR 

Address: Operational Base + offset (Ox308A 

| Bit |Attr[ResetValue|  ———“<s———“i;i‘“;C™C~CiSescription 
[31:16[RO |Ox0000_—sireserved — — —“‘“(‘(‘“(“(‘(‘(S#:*S*C*C*C*C*C*C*C;C;C;C‘*dC 


F reserved_15_1 
ia RO |ox0000 Reserved for future use 
rx_pstate_irq_clr 
jo rw oxo RX pstate change interrupt clear (self-clearing) 


RAWLANEO DIG IRQ CTL RX ADAPT REQ IRQ CLR 

Address: Operational Base + offset (0x308B) 

| Bit |Attr[Reset Value] C(Deescription 
31:16[RO_|oxoo00_ reserved 


: reserved_15_1 
ecis RO |ox0000 Reserved for future use 
RX adaptation request interrupt clear (self-clearing) 


RAWLANEO DIG IRQ CTL RX ADAPT DIS IRQ CLR 

Address: Operational Base + offset (0x308C) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|0xo000_ reserved 


: reserved_15_1 
ae RO |oxo000 Reserved for future use 
rx_adapt_dis_irq_clr 
lo rw foxo RX adaptation disable interrupt clear (self-clearing) 


RAWLANEO DIG IRQ CTL IRQ MASK 
Address: Operational Base + offset (Ox308D 
| Bit |Attr| Reset Value 
31:16|RO_|0x0000 
: reserved_15_7 
aad RO |ox000 Reserved for future use 
rx_initialize_irq_msk 
REP ORG Mask for RX initialize interrupt (O = cannot interrupt) 


rx_reset_irq_msk 

Mask for RX reset interrupt (0 = cannot interrupt 

4 rw loxo rx_adapt_dis_irq_msk 
Mask for RX adaptation disable interrupt (O = cannot interrupt) 
rx_adapt_req_irq_msk 

Mask for RX adaptation request interrupt (O = cannot interrupt 
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iw eee <7 


rx_pstate_irq_msk 
Mask for RX pstate change interrupt (O = cannot interrupt 


rw loxo rx_rate_irq_msk 
Mask for RX rate change interrupt (0 = cannot interrupt) 
rx_req_irq_msk 
a Mask for RX request interrupt (0 = cannot interrupt 


RAWLANEO DIG IRO CTL RX INITIALIZE IR 

Address: Operational Base + offset (Ox308E 

| Bit |Attr[ResetValue|  —_—<s—“‘;‘“;C™ Ci scription 
ce reserved 


reserved 
reserved_15_1 
1 |RO_ |oxoo00 Reserved for future use 
0x0 rx_initialize_irq 
Rx initialize interrupt request 
RAWLANEO DIG IRQ CTL RX_INITIALIZE IRQ CLR 
Address: Operational Base + offset (Ox308F 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


; reserved_15_1 
15:1 |Ro- one Reserved for future use 
oxo rx_initialize_irg_clr 


RX initialize interrupt clear (self-clearing) 


RAWLANEO DIG PMA _XF RX_OVRD OUT 
Address: Operational Base + offset (0x30A6) 


| Bit |Attr|/ResetValue| Ci eescription 
[31:16|RO_|0x0000 


sia JRo [owooo (Reservedtorfurure use 
Jaw foo (Sverie vue torr req 


RAWLANEO DIG PMA XF RX PMA _IN 
Address: Operational Base + offset (0x30A7) 


| Bit |Attr|/Reset Value| Ci escription 
31:16|RO_|0x0000 


: reserved_15_ 1 
15:1 ]Ro- Oxt0n” Reserved for future use 
0x0 ack 
Value from PMA for rx_ack 


RAWLANEO DIG RX CTL OFFCAN CONT STATUS 

Address: Operational Base + offset (0x30E3) 

| Bit |Attr|ResetValue| Ci‘ Scriptom 
[31:16[RO_|0xo000_—ifreserved SY 
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ae OS Naa 


————_—Peseription 15_1 
1 [Ro | Oxpnee Reserved for future use 


0x0 enable 
Enable status for RX continuous offset cancellation 


RAWLANEO DIG RX _ CTL ADAPT CONT STATUS 
Address: Operational Base + offset (Ox30E4) 


| Bit |Attr|/Reset Value| Ci eescription 
ace 0x0000 


reserved_15_1 
5:1 |Ro | ee Reserved for future use 
0x0 enable 
Enable status for RX continuous adaptation 


RAWLANE1 DIG PCS XF RX OVRD OUT 2 
Address: Operational Base + offset (0x3103) 


| Bit |Attr/ResetValue| Ci eescription 
a ee ee 


reserved_15 2 
2 |ro | Ox0000 Reserved for future use 
rx_valid_ovrd_en 
2 a Enable override for rx_valid 
rx_valid 
jo [Rw joxo | Override value for rx_valid 


RAWLANE1 DIG PCS XF RX PCS IN 5 
Address: Operational Base + offset (0x3104) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:16]RO_|0x0000 


‘ reserved_15_ 1 
15:1 Ro | oxpgee Reserved for future use 
0x0 rx_valid 
Value from PCS for rx_valid_i 


RAWLANE1 DIG PCS XF RX OVRD IN 
Address: Operational Base + offset (0x3105) 


Bit_{Attr} Reset Value 
ae 0x0000 


reserved_15_12 
Reserved for future use 
adapt_dfe_en 
<a Override value for rx_adapt_dfe_en 
adapt_afe_en 
20 [Rw joxo | Override value for rx_adapt_afe_en 


bik a a ene 
Enable override values for all fields in this register 
fe frw lomo Sverige value ford 
Bene value for rx_pstate 
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RAWLANE1 DIG PCS XF RX OVRD IN 1 

Address: Operational Base + offset (0x3106) 

| Bit [Attr|ResetValue| CC‘ scription 
[31:16[RO_|Oxo000 i freserved 


reserved_15 4 
5:4 RO OO 00 Reserved for future use 
req_ovrd_en 
Pos —4 Override enable for rx_reca 


afew fot [trie vale for req 
few fo terre vale for reset 
RAWLANE1 DIG PCS XF RX OVRD IN 2 

Address: Operational Base + offset (0x3107) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_|0x0000 


slaw [ow [Enabie overide or veo convols 
4 Jaw fowo _[Sneinde vale fore cdr veo Nahfieg 
3 _|aw [ow [Snernde value forracde veo lowreg 


RAWLANE1 DIG PCS XF RX OVRD IN 3 
Address: Operational Base + offset (0x3108 


| Bit |Attr|ResetValue| sss ——C‘iescription = 
31:16|RO_|0x0000 


sis [Ro [ox000 [Reserved forfuture use 
Sace oe for rx_adapt_cont 

sates ens eat es for rx_adapt_req 

ofew foro [eerie fale form adap reg 


RAWLANE1 DIG PCS XF RX PCS IN 

Address: Operational Base + offset (0x3109) 

| Bit [Attr|ResetValue| CC‘ e@Scritiom 
31:16[RO |[0x0000_ reserved 


so oo Amacom 

Value from PCS for rx_reset 

is hope Mitts 
Value from PCS for rx _offcan_cont 
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| Bit |Attr|ResetValue| Ci eescription 


130 fowo Nistor PCS for rx adapt cont 
12_|po [ow [fatettom pcs torr adapt eg 
10 foxo iste rom PCS forex adapt die en 
xo |p [ow [fatetom'tes tr adapt ate en 

Value om PCS for igg 


Ipd 
9 |ro joxo | Value from PCS for rx_lIpd 
: pstate 
8:7 [Ro joxo | Value from PCS for rx_pstate 
is [Ro foo Reserved 
Reserved 
: rate 
41 fro foxo Value from PCS for rx_rate 
req 
jo [Ro joxo | Value from PCS for rx_req 


RAWLANE1 DIG PCS XF RX PCS IN 1 
Address: Operational Base + offset (0x310A 


| Bit |Attr|ResetValue| s/s —/———SC—C‘iescription = 
31:16|RO_[0x0000 


P reserved_15_7 
15:7 |RO- One? Reserved for future use 
0x00 ref_Id_val 
Value from PCS for rx_ref_Id_val 


RAWLANE1 DIG PCS XF RX PCS IN 2 
Address: Operational Base + offset (0x310B) 


| Bit |Attr|/ResetValue| Ci escription = 
31:16|RO_|0x0000 


15 _|po [ow Reservedtortuture use 
4 |p [oo itaerameS tor rx cde veo highreg 
a _|po [ow [aettomeS tor rx cde veo towfeg 
20 Jro [oxooo [fsue‘fom Pcs torr veo vat 


RAWLANE1 DIG PCS XF RX PCS IN 3 
Address: Operational Base + offset (0x310C) 
| Bit [Attr|ResetValue| CC‘ scription = 
ee a 


15:14 eq_afe_rate 
Value from ASIC for rx_eq_afe_rate 


eq_ctle_pole 
cae Value from ASIC for rx_eq_ctle_pole 
. eq_ctle_boost 
11:7 fro foxoo Value from ASIC for rx_eq_ctle_boost 
2 eq_vgal_gain 
6:3 ro oxo Value from ASIC for rx_eq_vgal_gain 
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| Bit |Attr|ResetValue| Ci@Deescription 


, eq_att_lvl 
2:0 ro foo Value from ASIC for rx_eq_att_lvl 


RAWLANE1 DIG PCS XF RX PCS IN 4 
Address: Operational Base + offset (0x310D) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: eq_dfe_tap2 
5:8 [Ro Joxoo Value from ASIC for rx_eq_dfe_tap2 

: eq_dfe_tap1 
7:0 [RO joxoo | Value from ASIC for rx_eq_dfe_tap1 


RAWLANE1 DIG PCS XF RX OVRD OUT 
Address: Operational Base + offset (0x310E 


| Bit |Attr|ResetValue| s/s s/s —SC—C‘iecription = 
31:16|RO_[0x0000 


: reserved_15_2 
one RO |oxoo00 Reserved for future use 
en_ctl 
Enable override values for all control outputs of this register 
ack 
jo [aw fost Override value for rx_ack 


RAWLANE1 DIG PCS XF RX PCS OUT 
Address: Operational Base + offset (0x310F 


| Bit |Attr|ResetValue| sss SC‘ escription = 
31:16|RO_[0x0000 


‘ reserved_15_ 1 
hoe RO |ox0000 Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANE1 DIG PCS XF RX_ADAPT ACK 
Address: Operational Base + offset (0x3110) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_12 
s:ta|po joo |peservedforfutureuse 
. rx_eq_afe_rate_ovrd_val 
Override val for rx_eq_ctle_pole[1:0] 
Ca 
Individual override enable for ATT 


Individual override enable for gain 
Individual override enable for boost 
rx_eq_ctle_pole_ovrd_en 
Individual override enable for pole 


Individual override enable for rate 
Individual override enable for TAP1 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_eq_dfe_t2_ovrd_en 
: Individual override enable for TAP2 


rx_adapt_ack 
jo rw foxo | RX adaptation acknowledge 


RAWLANE1 DIG PCS XF RX ADAPT FOM 
Address: Operational Base + offset (0x3111) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


: reserved_15_8 
aya Ro |oxoo | Reserved for future use 

. rx_adapt_fom 
ie RX adaptation figure of merit 


RAWLANE1 DIG PCS XF RX OVRD IN 4 
Address: Operational Base + offset (0x3112) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


; reserved_15_8 
to:8 RO foxoo Reserved for future use 
ref_ld_val_ovrd_en 
J Enable override for rx_ref_Id_val 
ref_Id_val_ovrd 
6:0 rw joxoo Override value for rx_ref_lId_val 


RAWLANE1 DIG PCS XF RX _PCS OUT 2 

Address: Operational Base + offset (0x3113) 

| Bit [Attr|ResetValue|  ————C‘Ciescritiom 
[31:16[RO_|Oxo000—ifreserved 


: reserved_15_ 1 
15:1 Ro | oxpgee Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANE1 DIG PCS XF LANE NUMBER 

Address: Operational Base + offset (0x3115) 

| Bit [Attr|ResetValue|  —————C‘iecription =— 
[31:16[RO_|0x0000_ si reserved 


; reserved_15 4 

as RO |oxo00 Reserved for future use 
; lane_number 

3:0 ro oxo Current lane number 


RAWLANE1 DIG PCS XF ATE OVRD IN 
Address: Operational Base + offset (0x3118 


| Bit |Attr|ResetValue| ss ———C—C‘iescription = 
31:16|RO_[0x0000 


reserved_15 8 
Reserved for future use 


Enable override value for rx_adapt_dfe_en input 
rx_adapt_dfe_en_ovrd_val 
Override value for rx_adapt_dfe_en input 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_req_ate_ovrd_val 
Override value for top-level rx_req input 
rx_reset_ate_ovrd_en 
Enable override value for rx_reset input 
jo oxo reset_ate_ovrd_val 


oe Override value for top-level rx_reset input 


RAWLANE1 DIG PCS XF RX_EQ DELTA IQ OVRD IN 
Address: Operational Base + offset (0x3119) 
[ResetValue[ —“‘CeScriptiom — 


reserved_15_5 

Reserved for future use 
rx_eq_delta_iq_ovrd_en 
Enable override value for rx_eg_delta_ic 
rx_eq_delta_iq_ovrd_val 
Override value for rx_eq_delta_igq 


RAWLANE1 DIG PCS XF RX EQ OVRD IN 1 
Address: Operational Base + offset (0x311D) 
Reset Value p 


Pp escription 
fo oo seam 

Reserved for future use 
Override value for rx_eq_ctle_boost[4:0] 
Enable override values for all RX EQ settings 

fs 
Override value for rx_eq_att_lIvl[2:0] 

rx_eq_afe_gain_ovrd_val 


Override value for rx_eq_afe_gain[3:0] 


RAWLANE1 DIG PCS XF RX EQ OVRD IN 2 
Address: Operational Base + offset (0x311E) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


15:8 Rw |oxoo rx_eq_dfe_tap2_ovrd_val 
:0 


Override value for rx_eq_dfe_tap2[7:0] 
rx_eq_dfe_tap1_ovrd_val 
Override value for rx_eq_dfe_tap1[7:0] 


RAWLANE1 DIG FSM FSM FSM OVRD CTL 

Address: Operational Base + offset (0x3120) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:16[RO_|Oxo000_ reserved 


Z 


reserved_15_ 15 
15 ro foo Reserved for future use 
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| Bit |Attr| Reset Value, 
GC beatae. | fsm_ovrd_en 
RW {0x0 Enable overriding the FSM execution of commands must be 
asserted to use FSM_CMD_START and FSM_JMP_EN features 


RW x0 0, dee ee aes | 
Start executing the new command this is a fo area eee | bit 


fsm_jmp_en 

12 RW {0x0 Force the FSM to jump to FSM_JMP_ADDR in the program 
memory is applied when FSM_CMD_START is pulsed. 
fsm_jmp_addr 

11:0 |RW |0x000 The jump address used when FSM_JUMP_EN=1, the address is 
encoded as follows: [11:8] mem_lane, [7:5] bank, [4:0] register 


RAWLANE1 DIG FSM FSM MEM ADDR MON 
Address: Operational Base + offset (0x3121 


| Bit |Attr|ResetValue| —=—s—s/s—/———C—C‘i scription = 
31:16|RO_[0x0000 


: mem_addr 
15:0 |Ro | exe Current value of memory address used in lane FSM 


RAWLANE1 DIG FSM FSM STATUS MON 
Address: Operational Base + offset (0x3122) 


| Bit |Attr/ResetValue| Ci eescription 
a eee 


no owe sess 
Reserved for future use 
i poe ett aren amescs ma 
Check, if read mask is currently disabled (i.e. mask is all ones 
Check, if write mask is currently disabled (i.e. mask is all ones) 
pf po eee eww amemeameees 
Check, if wait counter currently equals zero 
Check, if ALU result register currently equals zero 
Current value of ALU overflow bit 


cmd_rdy 
5 0x0 New command is ready for execution (applicable when 
FSM_OVRD_EN=1) 
. state 
4:0 [RO joxoo Current state of lane FSM 


RAWLANE1 DIG FSM FSM CR REG OP XTND EN 

Address: Operational Base + offset (0x3123 

Bit {Attr| Reset Value|_________Description 
13:1 ro Jowoooo sere 


exoocg!.- ~ |fesered 5 1 
Ro Joxoooo | Reserved for future use 


cr_reg_op_xtnd_en 

CR interface timing extension enable 
1'b0O: No timing extension 

1'b1: Timing extension 


RW |0x0 


RAWLANE1 DIG FSM FAST RX STARTUP CAL 
Address: Operational Base + offset (0x3124) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


. reserved_15_1 
, RO |oxo000 Reserved for future use 
0x0 fast_rx_startup_cal 
Status of fast RX start-up calibration 
RAWLANE1 DIG FSM FAST RX ADAPT 
Address: Operational Base + offset (0x3125 


| Bit |Attr|ResetValue|  —ss—/ ——C—C‘iescription = 
asia 


reserved_15_1 
1 |Ro | Oxnone Reserved for future use 
0x0 fast_rx_adapt 
Status of fast RX adaptation 


RAWLANE1 DIG FSM FAST RX_AFE CAL 

Address: Operational Base + offset (0x3126) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
Se = 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
0x0 fast_rx_afe_cal 
Status of fast RX AFE DAC start-up calibration 


RAWLANE1 DIG FSM FAST RX DFE CAL 

Address: Operational Base + offset (0x3127) 

| Bit |Attr|ResetValue| —C(escription 
a 


reserved_15 1 
5:1 |Ro | Decors Reserved for future use 
0x0 fast_rx_dfe_cal 
Status of fast RX DFE slicer start-up calibration 


RAWLANE1 DIG FSM FAST RX BYPASS CAL 

Address: Operational Base + offset (0x3128 

| Bit |Attr[ResetValue|  ——s<s —(i‘“;C™Céi scription 
[31:16|RO |0x0000__[reserved 


reserved 
; reserved_15_1 
15:1 ]RO- Oxgene Reserved for future use 
p fo oo femurs’ 
Status of fast RX bypass slicer start-up calibration 


RAWLANE1 DIG FSM_ FAST RX_REFLVL CAL 

Address: Operational Base + offset (0x3129) 

bit |Attr| Reset Value|_______Deseription _| 
15:1 fo [owoooo  fesenee 


reserved_15_ 1 
RO |ox0000 Reserved for future use 


fast_rx_reflvl_cal 
0x0 Status of fast RX reference level (100mv, 125mv, 150mv) start- 
up calibration 


RAWLANE1 DIG _FSM_FAST RX _IQ CAL 


Address: Operational Base + offset (0x312A) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


: reserved_15_1 
, RO |oxo000 Reserved for future use 

0x0 fast_rx_iq_cal 

Status of fast RX IQ start-up calibration 


RAWLANE1 DIG FSM FAST RX AFE ADAPT 

Address: Operational Base + offset (0x312B 

| Bit |Attr[ResetValue|  ——“<s —“‘;CCéi scription 
ee 


reserved_15_1 
5:1 |ROo | Oxtone Reserved for future use 
0x0 fast_rx_afe_adapt 
Status of fast RX AFE DAC start-up adaptation 


RAWLANE1 DIG FSM _ FAST RX_DFE_ ADAPT 

Address: Operational Base + offset (0x312C) 

| Bit [Attr|ResetValue| ————Ci‘ieScritiom 
Se 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
0x0 fast_rx_dfe_adapt 
Status of fast RX DFE DAC start-up adaptation 


RAWLANE1 DIG FSM FAST SUP 

Address: Operational Base + offset (0x312D) 

| Bit |Attr[ResetValue| —C(eescription 
[31:16|RO_[0x0000_—ifreserved 


reserved_15 1 
5:1 |Ro | panos Reserved for future use 
i =, rr 
Status of fast support block (Rtune 


RAWLANE1 DIG FSM FAST RX IQ WALK 

Address: Operational Base + offset (0x312E 

| Bit |Attr[ResetValue| =< —“‘S~SCéi scription — 
[31:16|RO |0x0000__[reserved 


Weserveds Se 
F reserved_15_1 
15:1 ]RO- Oxgene Reserved for future use 
p fo oo (esata 
Status of fast RX IQ walk start-up adaptation 


RAWLANE1 DIG FSM FAST RX_PWRUP 
Address: Operational Base + offset (0x312F) 
| Bit [Attr|ResetValue|  —————C‘Ci Scriptom 
[31:16|RO [0x0000_— reserved 


reserved_15_1 
Ro | Oxgnee Reserved for future use 


po oo mera, Ge 0c) 
Status of fast RX power-up (LOS, VREG/AFE and DCC) 


RAWLANE1 DIG FSM FAST RX VCO WAIT 
Address: Operational Base + offset (0x3130) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


: reserved_15_ 1 
, RO |oxo000 Reserved for future use 
0x0 fast_rx_vco_wait 
Status of fast RX VCO wait times 
RAWLANE1 DIG FSM FAST RX VCO CAL 
Address: Operational Base + offset (0x3131 


| Bit |Attr|ResetValue| s/s —C—C‘iescription = 
eae 


reserved_15_ 1 
1 [Ro | Oxtone Reserved for future use 
0x0 fast_rx_vco_cal 
Status of fast RX VCO calibration 


RAWLANE1 DIG FSM FAST RX CONT CAL ADAPT 

Address: Operational Base + offset (0x3133) 

| Bit [Attr|ResetValue| Ci‘ ection 
a 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
0x0 fast_rx_cont_cal_adapt 
Status of fast RX continuous calibration/adaptation 


RAWLANE1 DIG FSM FAST RX CONT ADAPT 

Address: Operational Base + offset (0x3134) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
Se 


reserved_15_ 1 
5:1 |Ro | panos Reserved for future use 
Status of fast RX continuous adaptation 


RAWLANE1 DIG FSM FAST RX CONT DATA CAL 

Address: Operational Base + offset (0x3135 

| Bit [Attr|ResetValue| ss ——“‘“CW*CéOS ecription =— 
[31:16|RO |0x0000__[reserved 


: reserved_15 1 
15:1 ]RO- Oxgene Reserved for future use 
0x0 fast_rx_cont_data_cal 
Status of fast RX continuous data calibration 


RAWLANE1 DIG FSM FAST RX CONT PHASE CAL 
Address: Operational Base + offset (0x3136) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_1 
Ro | Oxtone Reserved for future use 


0x0 fast_rx_cont_phase_cal 
Status of fast RX continuous phase calibration 


RAWLANE1 DIG FSM FAST RX CONT AFE CAL 
Address: Operational Base + offset (0x3137) 
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| Bit |Attr|ResetValue| ss Ci@eescription 
[31:16]RO_|0x0000 


: reserved_15_ 1 
, RO |oxo000 Reserved for future use 

0x0 fast_rx_cont_afe_cal 

Status of fast RX continuous AFE calibration 


RAWLANE1 DIG FSM FAST RX ATT VGA ADAPT 

Address: Operational Base + offset (0x3138 

| Bit [Attr|ResetValue| ss ——“‘SW#é@S scription =— 
[31:16[RO |Ox0000_—sireserved — — —“‘“(“‘“(“(SCS#S*S*S*C*C*C*C*C*C*C*C™C™C™C™C™C™C™C~C~*CYS 


reserved_15_1 
RO |ox0000 Reserved for future use 
fast_rx_flags_rsvd_0 
po po crepe 


RAWLANE1 DIG FSM FAST RX CTLE ADAPT 

Address: Operational Base + offset (0x3139) 

| Bit [Attr|ResetValue|  —— ——C‘ieScritiom 
| 


reserved_15_1 
5:1 |Ro | OxO000 Reserved for future use 
Reserved 


RAWLANE1 DIG FSM FAST RX VGA ADAPT 

Address: Operational Base + offset (0x313A) 

| Bit [Attr/ResetValue| Ci escription 
Se 


reserved_15_1 
5:1 |Ro | Onteee Reserved for future use 
Reserved 


RAWLANE1 DIG FSM CTLE ALGO TWO PT EXIT 

Address: Operational Base + offset (0x313B 

| Bit [Attr|ResetValue| ss ——“‘CW #éSiescription =— 
[31:16|RO |0x0000__[reserved 


reserved 
5 reserved_15_1 
15:1 ]RO- tee Reserved for future use 
fast_rx_flags_rsvd_3 
eo |ro foo fresewer 


RAWLANE1 DIG FSM FAST RX IQ ADAPT 

Address: Operational Base + offset (0x313C) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
31:16[RO |0x0000_ reserved 


reserved_15_1 
Ro | Oxgnee Reserved for future use 


p fo po lesa 
Status of fast RX IQ adapt start-up adaptation 


RAWLANE1 DIG FSM RX CTLE ALGO EH SEL 
Address: Operational Base + offset (0x313D) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


. reserved_15_1 
: RO |oxo000 Reserved for future use 

p foe Basaran 

Status of RX CTLE adapt selected algo 


RAWLANE1 DIG FSM RX I PHASE _ OFFSET 

Address: Operational Base + offset (0x313F 

| Bit [Attr|ResetValue| ss ——“‘“W éCéS scription — 
[31:16[RO |Ox0000_—sifreserved — — —“‘“(“‘“‘(“(“(CS;:S*C*C*C*C*C*C*C*C*C*C*C™C™C~i*dC 


reserved_15_ 4 
5:4 |RO | Ono) Reserved for future use 
ba fo pe ec 
Offset value for IQ phase calculation 


RAWLANE1 DIG AON AFE ATT IDAC OFST 

Address: Operational Base + offset (0x3140) 

| Bit [Attr|ResetValue| Ci‘ e@Scriptiom 
a 


sto owe ees 
Reserved for future use 
afe_att_idac_ofst 
RAWLANE1 DIG AON AFE CTLE IDAC OFST 
Address: Operational Base + offset (0x3141) 
| Bit |Attr[ResetValue|—“‘;‘“;C™CC*éi scription =— sd 
eas eee 


0x00 reserved_15 8 
Reserved for future use 
afe_ctle_idac_ofst 
ee Offset value for AFE CTLE iDAC 


RAWLANE1 DIG AON AFE VGA1 IDAC OFST 

Address: Operational Base + offset (0x3142 

| Bit |Attr[ResetValue| =< ——“‘;S™C«éi scription — 
[31:16|RO |0x0000__[reserved 


reserved —C(isi‘“Cs‘Cs‘“‘“‘“SC*zd 
; reserved_15 8 
15:8 |ro foxoo | Reserved for future use 
, afe_vgal_idac_ofst 
Offset value for AFE VGA1 iDAC 


RAWLANE1 DIG AON RX ADAPT _FOM 
Address: Operational Base + offset (0x3143) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_8 
: Ro Joxoo Reserved for future use 


: rx_adapt_fom 
Adaptation figure of merit (FOM) 


RAWLANE1 DIG AON DFE SUMMER ODD IDAC OFST 
Address: Operational Base + offset (0x3144) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


‘ reserved_15 8 
ie RO foxoo Reserved for future use 
; dfe_summer_odd_idac_ofst 
Offset value for DFE summer odd iDAC 
RAWLANE1 DIG AON DFE PHASE EVEN VDAC OFST 
Address: Operational Base + offset (0x3145 


| Bit |Attr|ResetValue| s/s S—C‘iescription = 
= sles 


so ooo estes 
Reserved for future use 
dfe_phase_even_vdac_ofst 
oa Offset value for DFE phase even vDAC 
RAWLANE1 DIG AON DFE PHASE ODD VDAC OFST 
Address: Operational Base + offset (0x3146) 


| Bit |Attr|Reset Value| Ci eescription 
ea neet 0x0000 


0x00 reserved_15_8 
Reserved for future use 
dfe_phase_odd_vdac_ofst 
RAWLANE1 DIG AON DFE EVEN REF LVL 
Address: Operational Base + offset (0x3147) 


| Bit |Attr/ResetValue| Ci eescription 
eae eee 


0x00 reserved_15 8 
Reserved for future use 
dfe_even_ref_lvl 
oe DFE even reference level 
RAWLANE1 DIG AON DFE ODD REF LVL 
Address: Operational Base + offset (0x3148 


| Bit |Attr|ResetValue| —ié‘CiScritiom 
31:16/RO |0x0000 reserved 


reserved —is—‘“s‘“‘s‘“‘“CSC*dr 
; reserved_15 8 
15:8 |ro foxoo | Reserved for future use 
f dfe_odd_ref_lvl 
DFE odd reference level 
RAWLANE1 DIG AON _RX_PHSADJ_ LIN 
Address: Operational Base + offset (0x3149) 


| Bit |Attr|Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_5 
2 RO |ox000 Reserved for future use 


. rx_phsadj_lin 
Linear value for RX phase adjust 


RAWLANE1 DIG AON RX PHSADJ MAP 
Address: Operational Base + offset (0x314A) 
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| Bit |Attr|ResetValue| Ci@eescription = 
[31:16]RO_|0x0000 


; reserved_15_5 
2 RO |oxo00 Reserved for future use 

: rx_phsadj_map 

4:0 [ro foxoo | Mapped value for RX phase adjust 


RAWLANE1 DIG AON DFE DATA EVEN HIGH VDAC OFST 

Address: Operational Base + offset (0x314B 

| Bit |Attr[ResetValue| ss ——(‘SW Ci escription 
[31:16[RO |Ox0000_——ireserved eC —“‘“‘“‘“(“(‘(:S#S*S*S*™*™*™*™*C*™C™C™C™C™C™C™C~*CYS 


sa po joco aetna 
Reserved for future use 
dfe_data_even_high_vdac_ofst 
"a Offset value for DFE data even high vDAC 
RAWLANE1 DIG AON CDR UNLOCKED CNT 
Address: Operational Base + offset (0x314C) 


| Bit |Attr|/ResetValue| Ci escription = 
31:16|RO_|0x0000 


0x00 reserved_15 8 
Reserved for future use 
dfe_data_even_low_vdac_ofst 
ae Offset value for DFE data even low vDAC 
RAWLANE1 DIG AON DFE DATA ODD HIGH VDAC OFST 
Address: Operational Base + offset (0x314D) 


| Bit |Attr/ResetValue| Ci eescription 
ae oe 


0x00 reserved_15 8 
Reserved for future use 
dfe_data_odd_high_vdac ofst | 
RAWLANE1 DIG AON RX ADAPT DONE NEW 
Address: Operational Base + offset (0x314E 


| Bit |Attr|ResetValue| Ci‘ Scriptom 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
, dfe_data_odd_low_vdac_ofst 
Offset value for DFE data odd low vDAC 
RAWLANE1 DIG AON DFE BYPASS EVEN VDAC OFST 
Address: Operational Base + offset (0x314F) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_8 
: Ro Joxoo Reserved for future use 


. dfe_bypass_even_vdac_ofst 
Offset value for DFE bypass even vDAC 
RAWLANE1 DIG AON DFE BYPASS ODD VDAC OFST 
Address: Operational Base + offset (0x3150) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


‘ reserved_15_8 
= RO foxoo Reserved for future use 
. dfe_bypass_odd_vdac_ofst 
Offset value for DFE bypass odd vDAC 
RAWLANE1 DIG AON DFE ERROR EVEN VDAC OFST 
Address: Operational Base + offset (0x3151 


| Bit |Attr|ResetValue|  —-s—s———C‘iecription 
eae leat 


ser 
Reserved for future use 
dfe_error_even_vdac_ofst 
"a Offset value for DFE error even vDAC 
RAWLANE1 DIG AON DFE ERROR ODD VDAC OFST 
Address: Operational Base + offset (0x3152) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


0x00 reserved_15 8 
Reserved for future use 
dfe_error_odd_vdac_ofst 
ana Offset value for DFE error odd vDAC 
RAWLANE1 DIG AON RX I PHASE ADJUST 
Address: Operational Base + offset (0x3153) 


| Bit |Attr/ResetValue| Ci eescription 
eae 


reserved_15 7 
7 |Ro | onne? Reserved for future use 
rx_ig_phase_adjust 
ar Value for RX IQ phase adjust 


RAWLANE1 DIG AON RX I PHASE DELTA OFFSET 
Address: Operational Base + offset (0x3154 


| Bit [Attr|ResetValue| Ci‘ @Scritiom 
31:16/RO |0x0000 reserved 


reserved —(sis—s‘“‘“‘“‘CSSC‘*d 
F reserved_15 5 
15:5 [ro | onto) Reserved for future use 
. rx_iq_phase_delta_offset 
Value for RX IQ phase offset + delta value 


RAWLANE1 DIG AON RX FW_ REVISION PMA LABEL 
Address: Operational Base + offset (0x3155) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


; reserved 
ene Reserved 

: pma_label 
Core PMA label 


RAWLANE1 DIG AON INIT PWRUP DONE 
Address: Operational Base + offset (0x3156) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: reserved_15_1 
: RO |oxo000 Reserved for future use 

rw loxo init_pwrup_done . 

Indicates whether initial power-up has completed or not. 


RAWLANE1 DIG AON RX ADPT ATT 

Address: Operational Base + offset (0x3157 

| Bit [Attr|ResetValue| ss —“‘S#éiS ecription — 
[31:16[RO |0x0000_—sifreserved — — —“‘“‘(‘“‘(“‘“(“(C(S*S*S*S*S*™*™C™C™C™C~‘~*CY 


0x00 reserved_15 8 
Reserved for future use 
att_adpt_val 
a Stored RX adapted ATT value 


RAWLANE1 DIG AON RX ADPT VGA 

Address: Operational Base + offset (0x3158) 

| Bit [Attr|ResetValue| Ci‘ @Scriptiom 
a 


0x00 reserved_15 10 
Reserved for future use 
vga_adpt_val 
aie vist Stored RX adapted VGA value 


RAWLANE1 DIG AON RX ADPT CTLE 

Address: Operational Base + offset (0x3159) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
= 


0x00 reserved_15 10 
Reserved for future use 
ctle_boost_adpt_val 
aa On000 Stored RX adapted CTLE boost value 
RAWLANE1 DIG AON RX ADPT DFE TAP1 
Address: Operational Base + offset (0x315A 


| Bit |Attr|ResetValue| ———Cié‘iScritiom 
31:16/RO |0x0000 reserved 


reserved —(isi‘“CsSsSCSCSCidzr 
reserved_15 13 

aber a Reserved for future use 
dfe_tap1_adpt_val 

Ox00H0 Stored RX adapted DFE TAP1 value 


RAWLANE1 DIG AON RX ADAPT DONE 
Address: Operational Base + offset (0x315B) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_1 
Ro | puna Reserved for future use 


Rw lox0 rx_adapt_done 
Indicates whether RX adaptation has completed or not. 


RAWLANE1 DIG AON FAST FLAGS 
Address: Operational Base + offset (0x315C) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


ctle_algo_eh_sel 
RW |0x0 Decides between 1'bi - "EYE_HEIGHT" or 1'bO - "MIN_BOT_TOB" 
algorithms 


faba Epler e merondee 

Hearsay eae power-up (LOS, VREG/AFE and DCC 

e [rw foxo ——_(vabte fast support block (tune) 
[rw |oxo enables fact AX DFE DAC start-up adaptation | 
6 [rw |oxo —erabies est 10 start-up calibration = 


fast_rx_reflvl_cal 
5 RW /|0x0 Enables fast RX reference level (100mv, 125mv, 150mv) start-up 
calibration 
fast_rx_bypass_cal 
Enables fast RX bypass slicer start-up calibration 
fast_rx_dfe_cal 
Enables fast RX DFE slicer start-up calibration 
fast_rx_afe_cal 
Enables fast RX AFE DAC start-up calibration 
fast_rx_adapt 
Enables fast RX adaptation 
fast_rx_startup_cal 
lo rw foxo Enables fast RX start-up calibration 
RAWLANE1 DIG AON RX ADPT DFE TAP2 
Address: Operational Base + offset (0x315D 
Bit | Attr| Reset Value| CC‘ esscription 
are oa 0x0000 


sho [oa carr 
Reserved for future use 

dfe_tap2_adpt_val 
xeon Stored RX adapted DFE TAP2 value 


RAWLANE1 DIG AON RX _ADPT BOOST FUNC LOWER LIMIT 
Address: Operational Base + offset (0x315E) 


| Bit |Attr|/ResetValue| Ci eescription = 
[31:16|RO_|0x0000 


0x00 reserved_15 8 
Reserved for future use 
boost_func_lower_limit 
oe. Stored boost val cost func lower limit 
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RAWLANE1 DIG AON RX ADPT BOOST FUNC UPPER LIMIT 

Address: Operational Base + offset (Ox315F 

| Bit [Attr|ResetValue| “ss —“‘;‘CW*éCé scription =— (sd 
[31:16[RO_|Ox0000_—sireserved ee —“‘“‘“(‘“(#“$R(’(’NNNNCOCOCOC*C#C(‘*CY 


: reserved_15_8 

15:8 |ro |oxoo Reserved for future use 

; boost_func_upper_limit 
Stored boost val cost func upper limit 
RAWLANE1 DIG AON RX FW REVISION RAW LABEL 
Address: Operational Base + offset (0x3160) 
| Bit [Attr|ResetValue| CC‘ scription = 
31:16|RO |0x0000 reserved 


reserved —C—s—CSsSSSC“‘“CSCCC*d 
. reserved 
; raw_label 
cere RAW label 


RAWLANE1 DIG AON RX SLICER CTRL EVEN 

Address: Operational Base + offset (0x3161 

| Bit [Attr|ResetValue| ss ——“‘™#é@S @Scription =— (Cd 
[31:16[RO |0x0000_ reserved —“‘“‘(‘“(“(“(CS*S*S*S*C*™*™*™*™*™C™C™C‘~*@C 


: reserved_15_4 
? RO_[ox000 Reserved for future use 

; rx_ana_slicer_ctrl_e 

3:0 Jaw joxz CE for rx_ana_slicer_ctrl_e[3:0] 


RAWLANE1 DIG AON FRL_ MODE INIT ADAPT SET DONE 

Address: Operational Base + offset (0x3162) 

| Bit [Attr/ResetValue| Ci escription 
a 


reserved_15_4 
at 0x000 Reserved for future use 
rx_ana_slicer_ctrl O 


RAWLANE1 DIG AON RX FW REVISION PCS LABEL 

Address: Operational Base + offset (0x3163) 

| Bit [Attr|ResetValue|  ——— ———C‘i Scriptom 
[31:16[RO_|0xo000 reserved 


reserved 

Pe Reserved 
pcs_label 

she PCS label 


RAWLANE1 DIG AON ADPT CTL O 
Address: Operational Base + offset (0x3164 


| Bit |Attr|ResetValue|  ——s—/s—/——C—C‘iecription = 
31:16|RO_[0x0000 


: val 
eslaehaae Value of adaptation control 


RAWLANE1 DIG AON ADPT CTL 1 
Address: Operational Base + offset (0x3165) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: val 
exnoue Value of adaptation control 


RAWLANE1 DIG AON ADPT CTL 2 

Address: Operational Base + offset (0x3166) 

| Bit [Attr|ResetValue|  ——————C‘i scription 
[31:16[RO_|Oxo000_ reserved 


: val 
pxguee Value of adaptation control 


RAWLANE1 DIG AON ADPT CTL 3 

Address: Operational Base + offset (0x3167) 

| Bit [Attr/ResetValue| Ci escription 
31:16[RO_|oxoo00_ reserved 


: val 
ore Value of adaptation control 


RAWLANE1 DIG AON ADPT CTL 4 

Address: Operational Base + offset (0x3168 

| Bit [Attr|/ResetValue| ss —“‘“‘CS#éS scription =— 
[31:16|RO_|0x0000__[reserved 


reserved —Csi—‘“CSsSsSSSSSY 
: val 
Ox0000 Value of adaptation control 


RAWLANE1 DIG AON ADPT CTL 5 

Address: Operational Base + offset (0x3169) 

| Bit [Attr|ResetValue|  —— ——C‘iScription — 
[31:16[RO_|0x0000_ reserved sd 


; val 
Ox0000 Value of adaptation control 


RAWLANE1 DIG AON ADPT CTL 6 

Address: Operational Base + offset (0x316A) 

| Bit [Attr/ResetValue| Ci ecription 
31:16[RO_|0x0000_ reserved 


‘ val 
Ox00He Value of adaptation control 


RAWLANE1 DIG AON ADPT CTL 7 

Address: Operational Base + offset (0x316B) 

| Bit [Attr/ResetValue| Ci escription 
31:16[RO_|oxoo00 reserved 


: val 
pxOnee Value of adaptation control 


RAWLANE1 DIG AON RX FW _ REVISION FW LABEL 

Address: Operational Base + offset (0x316C 

| Bit [Attr|/ResetValue| ss ——“‘(SCS#éiS escription =—— (C 
[31:16[RO |Ox0000_—sireserved eC —“‘“(‘(“‘(“(CS*S*S*S*C*C*C*C™C™C™C™C™C™C™C™C~C~*CYS 


Reserved 
, fw_label 
ome? FW label 
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RAWLANE1 DIG AON FAST FLAGS 2 
Address: Operational Base + offset (0x316D) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


Reserved 
ctle_adapt_sts 

= CTLE adaptation status flag 

: 
Enable fast FRL bypass after link training 

skip_ctle_bin_srch_abrt 

Skip CTLE binary search abort 


eee 
0x0 ctle_algo_two_pt_exit 

CTLE algo two point exit 
0x0 fast_rx_vga_adapt 
Enables fast RX VGA adaptation 


7 


Enables fast RX ATT_VGA adaptation 
Enables fast RX continuous AFE calibration 
Enables fast RX continuous phase calibration 
: 
Enables fast RX continuous data calibration 
fast_rx_cont_adapt 
p few po (esata Catenion 
Enables fast RX continuous calibration/adaptation 


RAWLANE1 DIG AON RX RESERVED REG O 

Address: Operational Base + offset (0x316E 

| Bit [Attr|ResetValue| ss ——“‘“‘W:éCéOS scription — 
[31:16[RO |Ox0000_—sireserved — ——“‘“‘“‘“‘(“(“(CS*C*C*C*C*C*C*C*C*C*C*™*™*™*™C™C*C*C*C*C™C~C~*C 


; reserved_0O 
Vitae Reserved fields 
RAWLANE1 DIG AON TXRX OVRD IN 
Address: Operational Base + offset (0x316F) 
| Bit [Attr|ResetValue| CC‘ scription =— 
31:16|RO_|0x0000 


: reserved_15_2 
pone RO |ox0000 Reserved for future use 


iS 


fast_rx_ctle_adapt 
Enables fast RX CTLE adaptation 


4 


3 


rx_disable_ovrd_en 

Override enable for rx_disable 
rx_disable_ovrd_val 

jo rw oxo Override value for rx_disable 


RAWLANE1 DIG AON RX _PHSADJ LIN LEFT 
Address: Operational Base + offset (0x3170) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 
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aa Saar 


cee 2serintion —_______ 15_5 
5 |Ro | Ox000 Reserved for future use 


: rx_phsadj_lin_left 
Linear value for RX phase adjust on left 


RAWLANE1 DIG AON RX PHSADJ LIN RIGHT 

Address: Operational Base + offset (0x3171) 

| Bit [Attr|ResetValue| ———Cié‘C@Scritiom 
ae 


reserved_15_5 
oe exonr Reserved for future use 
rx_phsadj_lin_right 
Linear value for RX phase adjust on right 


RAWLANE1 DIG AON RX PHSADJ LIN ADAPT 

Address: Operational Base + offset (0x3172) 

| Bit |Attr[ResetValue| —C(eescription = 
a 


reserved_15_5 
oe Onnee Reserved for future use 
rx_phsadj_lin_adapt 
Linear value for RX phase adjust IQ adapt value 


RAWLANE1 DIG AON RX RESERVED REG 1 

Address: Operational Base + offset (0x3173 

| Bit |Attr[ResetValue| = <s —i‘S Ci escription 
[31:16|RO |0x0000__[reserved 


reserved —s—CSsSSSC‘SCSd 
: reserved_1 
0x0000 Reserved fields 


RAWLANE1 DIG AON RX ADPT VGA 1 
Address: Operational Base + offset (0x3178) 


| Bit |Attr/ResetValue| Ci eescription 
oe ae 


0x00 reserved_15 10 
Reserved for future use 
vga_adpt_val 
ey Ox000 Stored RX adapted VGA value 1st iter 


RAWLANE1 DIG AON RX _ADPT CTLE 1 

Address: Operational Base + offset (0x3179 

| Bit |Attr/ResetValue| ss —“‘CS™SC‘é  esciptiom = 
[31:16/RO |0x0000__[reserved 


reserved 
soho ooo etn 
Reserved for future use 
ctle_boost_adpt_val 
"ey oxg00 Stored RX adapted CTLE boost value ist iter 


RAWLANE1 DIG AON RX ADPT DFE TAP1 1 
Address: Operational Base + offset (0x317A) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_13 
15:13 Ro joxo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eecription 


: dfe_tap1_adpt_val 
expEee Stored RX adapted DFE TAP1 value 1st iter 


RAWLANE1 DIG AON RX ADPT DFE TAP2 1 

Address: Operational Base + offset (0x317D) 

| Bit |Attr[ResetValue| —C(eescription 
31:16|RO_[0x0000_ireserved 


reserved_15 12 
Hone = Reserved for future use 
dfe_tap2_adpt_val 
onen0 Stored RX adapted DFE TAP2 value 1st iter 


RAWLANE1 DIG IRO CTL RESET RIN RE 
Address: Operational Base + offset (0x3180 


| Bit |Attr|ResetValue|  —-s—s———C‘i scription = 
31:16|RO_[0x0000 


: reserved_15_1 
, RO |ox0000 Reserved for future use 
reset_rtn_req 
RAWLANE1 DIG IRQ CTL RX RESET IR 
Address: Operational Base + offset (0x3181) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_1 

sit |Ro [oxo000 [Reservedforfuture use 

A 
Rx reset interrupt 

RAWLANE1 DIG IRQ CTL RX REQ IR 

Address: Operational Base + offset (0x3182) 

| Bit |Attr|ResetValue| —C(eescription 

Se 


reserved_15_ 1 
5:1 [Ro | one Reserved for future use 
rx_req 


RAWLANE1 DIG IRO CTL RX RATE IR 
Address: Operational Base + offset (0x3183 
| Bit [Attr|ResetValue| ss ——“‘“‘W*CéS ecription =— (Cd 
a 


reserved_15_1 
5:1 |Ro | oxpeee Reserved for future use 
0x0 rx_rate_irg 
Rx rate change interrupt request 


RAWLANE1 DIG IRQ CTL RX PSTATE IR 
Address: Operational Base + offset (0x3184) 


| Bit |Attr|/ResetValue| Ci escription 
31:16|RO_|0x0000 


s reserved_15_1 
15:1 ]RO- oer Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


0x0 rx_pstate_irq 
Rx pstate change interrupt request 


RAWLANE1 DIG IRQ CTL RX ADAPT REQ IR 

Address: Operational Base + offset (0x3185) 

| Bit [Attr|ResetValue|  ————C‘iScription = 
[31:16|RO_ |0x0000__[reserved 


reserved 
. reserved_15_1 
15:1 |Ro | oes Reserved for future use 
0x0 rx_adapt_req_irq 
Rx adaptation request interrupt 


RAWLANE1 DIG IRQ CTL RX ADAPT DIS IR 
Address: Operational Base + offset (0x3186 


| Bit |Attr|ResetValue| sss —/ Ci escription = 
31:16|RO_[0x0000 


: reserved_15_1 
; RO |ox0000 Reserved for future use 

0x0 rx_adapt_dis_irq 

Rx adaptation disable interrupt 


RAWLANE1 DIG IRQ CTL RX_RESET IRQ CLR 

Address: Operational Base + offset (0x3187) 

| Bit [Attr/ResetValue| —Céiescription 
31:16[RO_|0xoo00 reserved 


reserved_15_1 
5:1 |Ro | ie ecishe Reserved for future use 
rx_reset_irq_clr 
ae RX reset interrupt clear (self-clearing) 


RAWLANE1 DIG IRQ CTL RX REQ IRQ CLR 

Address: Operational Base + offset (0x3188) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|Oxo000_ reserved 


reserved_15_1 
5:1 |RO | exons Reserved for future use 
rx_req_irq_clr 
= RX request interrupt clear (self-clearing) 


RAWLANE1 DIG IRO CTL RX RATE IRO CLR 

Address: Operational Base + offset (0x3189 

| Bit [Attr|/ResetValue| ss ——“‘“;CSéS scription =— 
[31:16[RO |Ox0000_—sireserved — —“‘“(‘“(“(“(CS*S*S*C*C*™*™*™*™*™;™C™C™C™C~*C 


reserved_15_1 
5:1 |Ro | oxpeoe Reserved for future use 
rx_rate_irq_clr 
1 RX rate change interrupt clear (self-clearing) 


RAWLANE1 DIG IRQ CTL RX PSTATE IRQ CLR 

Address: Operational Base + offset (0x318A) 

| Bit [Attr/ResetValue| Ci ecription 
31:16[RO_|oxoo00 reserved 


‘ reserved_15_1 
15:1 ]RO- Oinere Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_pstate_irq_clr 
jo rw oxo RX pstate change interrupt clear (self-clearing) 


RAWLANE1 DIG IRQ CTL RX ADAPT REQ IRQ CLR 
Address: Operational Base + offset (0x318B) 


| Bit |Attr[ResetValue| —— ——“‘éiScription 
31:16/RO |0x0000 reserved 


reserved 
; reserved_15_1 
15:1 |ro | eee Reserved for future use 
RX adaptation request interrupt clear (self-clearing) 


RAWLANE1 DIG IRO CTL RX ADAPT DIS IRO CLR 
Address: Operational Base + offset (0x318C 


| Bit |Attr|ResetValue| —=—-s—s/s—/s———C—C‘iecription = 
31:16|RO_[0x0000 


: reserved_15_1 
, RO |ox0000 Reserved for future use 

rx_adapt_dis_irq_clr 

jo frw oxo RX adaptation disable interrupt clear (self-clearing) 


RAWLANE1 DIG IRQ CTL IRQ MASK 
Address: Operational Base + offset (0x318D) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_7 
pont RO |ox000 Reserved for future use 
rx_initialize_irq_msk 
Rw oxo Mask for RX initialize interrupt (0 = cannot interrupt 
rx_reset_irq_msk 
Mask for RX reset interrupt (0 = cannot interrupt) 
rx_adapt_dis_irq_msk 
Mask for RX adaptation disable interrupt (O = cannot interrupt 
3 Rw lox0 rx_adapt_req_irq_msk 
Mask for RX adaptation request interrupt (0 = cannot interrupt) 
Rw lox0 rx_pstate_irq_msk 
Mask for RX pstate change interrupt (0 = cannot interrupt 
Rw lox0 rx_rate_irgq_msk 
Mask for RX rate change interrupt (0 = cannot interrupt) 


rx_req_irq_msk 
a Mask for RX request interrupt (0 = cannot interrupt 


RAWLANE1 DIG IRO CTL RX INITIALIZE IR 

Address: Operational Base + offset (0Ox318E 

| Bit [Attr|ResetValue| ss ——“i‘“W:*CéS scription — 
a 


reserved_15_1 
5:1 |Ro | Oxp 000 Reserved for future use 
0x0 rx_initialize_irg 
Rx initialize interrupt request 


RAWLANE1 DIG IRQ CTL RX _ INITIALIZE IRQ CLR 


Address: Operational Base + offset (0x318F) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


reserved_15_1 

Ro | O20G00 Reserved for future use 
rx_initialize_irg_clr 
RX initialize interrupt clear (self-clearing) 


RAWLANE1 DIG PMA XF RX OVRD OUT 
Address: Operational Base + offset (0x31A6 


| Bit |Attr|ResetValue| —=—s—s/s———C‘i scription = 
a ae 


4 [ro [oxooo Reserved forfuture use 
Pw po fete 
2 |rw foo (Gvemde vote tor rx reset 
jo frw foxo(Gseridevelae torr reg 
RAWLANE1 DIG PMA XF RX _ PMA IN 
Address: Operational Base + offset (0x31A7 


| Bit |Attr|ResetValue| ——ié‘CiScriptiom — 
31:16/RO |0x0000 reserved 


reserved —‘“—s—s—s‘“‘“‘sC*r 
reserved_15 1 
5:1 |Ro | Ox0000 Reserved for future use 
0x0 ack 
Value from PMA for rx_ack 


RAWLANE1 DIG RX CTL OFFCAN CONT STATUS 

Address: Operational Base + offset (0x31E3) 

| Bit [Attr|ResetValue| Ci‘ eScriptiom 
[31:16|RO_[0x0000_—i reserved 


. reserved_15_ 1 
15:1 |RO- ee Reserved for future use 
0x0 enable 
Enable status for RX continuous offset cancellation 


RAWLANE1 DIG RX CTL ADAPT CONT STATUS 

Address: Operational Base + offset (0x31E4) 

| Bit [Attr|ResetValue|  ————C‘CiScription 
[31:16[RO_|Oxo000_ reserved 


: reserved_15 1 
15:1 ro | OxG000 Reserved for future use 
0x0 enable 
Enable status for RX continuous adaptation 


RAWLANE2 DIG PCS XF RX OVRD OUT 2 

Address: Operational Base + offset (0x3203 

| Bit [Attr|/ResetValue| ss ——“i‘“CW*éCéS scription — 
[31:16[RO |0x0000_—sireserved — ——“‘“‘“‘(“(“(;S*S*™*C*C*C*™*™;™C‘*C 


: reserved_15_2 
15:2 ro | cate Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_valid_ovrd_en 
Enable override for rx_valid 


1 
rx_valid 
lo fRw joo Override value for rx_valid 


RAWLANE2 DIG PCS XF RX PCS IN 5 
Address: Operational Base + offset (0x3204) 


| Bit |Attr|/ResetValue| Ci escription = 
es 0x0000 


reserved_15_ 1 
1 ro |oxo000 Reserved for future use 
0x0 rx_valid 
Value from PCS for rx_valid_i 


RAWLANE2 DIG PCS XF RX OVRD IN 
Address: Operational Base + offset (0x3205) 


| Bit |Attr/ResetValue| Ci eescription 
ee 


12fko |oxo Reserved foruture use 
Reserved for future use 

i foo ithe cag gna 
10 rw foxo sep aee for rx_adapt_afe_en 

9 fRw jot a ueaeeer values for all fields in this register 

fe frm foro [Sreride value ford 


RAWLANE2 DIG PCS XF RX OVRD IN 1 
Address: Operational Base + offset (0x3206 


| Bit |Attr|ResetValue| sss CC‘ escription = 
31:16|RO_[0x0000 


. reserved_15 4 
15:4 |RO- Ox000 Reserved for future use 
req_ovrd_en 
Override enable for rx_req 


req_ovrd_val 

Override value for rx_req 
reset_ovrd_en 

Override enable for rx_reset 
reset_ovrd_val 

jo rw fon Override value for rx_reset 


RAWLANE2 DIG PCS XF RX OVRD IN 2 

Address: Operational Base + offset (0x3207 

| Bit [Attr|/ResetValue| ss —“‘CS#éiS scription =— 
[31:16[RO |0x0000_—sifreserved — — —“‘“(“(‘“(“‘(‘(‘(‘(“SSC*C‘idCO 
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| Bit [Attr/ResetValue| Céeescription 
vco_val_ovrd_en 

2 Enable override for VCO controls 
vco_highfreq_val_ovrd 

Override value for rx_cdr_vco_highfreg 


vco_lowfregq_val_ovrd 
Override value for rx_cdr_vco_lowfreq 
; vco_ld_val_ovrd 
OxtpOn) Override value for rx_vco_lId_val 


RAWLANE2 DIG PCS XF RX OVRD IN 3 

Address: Operational Base + offset (0x3208) 

| Bit |Attr|ResetValue| ss —“‘“;WSCéi eScription =— (“Cd 

31:16[RO [0x0000_—sifreserved ee —“(i—“Cs‘“‘“‘“(S*SCSC~C~C~sS 
reserved_15_5 

15:5 [Ro |oxo00 |peservedfortitureuse 
cont_ovrd_en 
Enable override values for rx_adapt_cont and rx_offcan_cont 
offcan_cont 
Override value for rx_offcan_cont 


adapt_cont 
0x0 Override value for rx_adapt_cont 
adapt_req_ovrd_en 


adapt_req 
Override value for rx_adapt_rea 


RAWLANE2 DIG PCS XF RX PCS IN 
Address: Operational Base + offset (0x3209) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


15 [Ro Joo Malus fiom FCS form reset 
14 [Ro [oxo Value Rom PCS for ofcan cont 
13 [ro foo Matue om PCS form adopt cont 
12 [po [oxo isltetron Pcs for adapt reg 
11 ro foo veers for rx_adapt_dfe_en 


adapt_afe_en 
10 fro joo Value from PCS for rx_adapt_afe_en 
Ipd 
9 jro joxo | Value from PCS for rx_lIpd 
: pstate 
8:7 [Ro joxo | Value from PCS for rx_pstate 
spo ers 
Reserved 
‘ rate 
41 fro foxo Value from PCS for rx_rate 
req 
jo fro joxo Value from PCS for rx_req 


RAWLANE2 DIG PCS XF RX PCS IN 1 
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Address: Operational Base + offset (0x320A 


| Bit |Attr|ResetValue| s/s —CSC‘iecription = 
31:16|RO_[0x0000 


reserved_15_7 

15:7 RO |ox000 Reserved for future use 
ref_Id_val 

6:0 | joxoo from PCS for rx_ref_Id_val 


RAWLANE2 DIG PCS XF RX PCS IN 2 

Address: Operational Base + offset (0x320B 

| Bit [Attr|ResetValue| ss —“‘S#CéO @Scription =—— 
[31:16/RO |0x0000__[reserved 


reserved 
15 |p0 [ow Reservedtortuture use 
14 | fowoNislae tram PCS for rx cdr veo hightreg 
ee 
12:0 Jro [oxoooo [fsuefom Pcs tor x veo vat 


RAWLANE2 DIG PCS XF RX PCS IN 3 
Address: Operational Base + offset (0x320C) 
[ResetValue[  —“‘é‘CieScritiom 
eq_afe_rate 
Value from ASIC for rx_eq_afe_rate 
eq_ctle_pole 
Value from ASIC for rx_eq_ctle_pole 


eq_ctle_boost 
Value from ASIC for rx_eq_ctle_boost 


RAWLANE2 DIG PCS XF RX PCS IN 4 
Address: Operational Base + offset (0x320D 
| Bit [Attr|/ResetValue| ss ——“‘“‘S™#CéOS @Scription =— 
[31:16[RO |0x0000_—sifreserved — —“‘“‘“(“(“(“(‘(;(S:;S*S™SCC*C*C‘idC 


Value from ASIC for rx_eq_dfe_tap2 


é eq_dfe_tap1 
7:0 |RO |oxoo Value from ASIC for rx_eq_dfe_tap1 


RAWLANE2 DIG PCS XF RX OVRD OUT 

Address: Operational Base + offset (0x320E) 

| Bit [Attr/ResetValue| Ci escription 
31:16/RO_|0x0000_ reserved 


: reserved_15_2 
15:2 Ro | ox 0008. Reserved for future use 


1 RW |ox1 en_ctl 
Enable override values for all control outputs of this register 
ack 

jo [aw fost Override value for rx_ack 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3572 


RK3588 TRM-Part2 


RAWLANE2 DIG PCS XF RX PCS OUT 
Address: Operational Base + offset (0x320F) 
| Bit [Attr|ResetValue|  ——C‘i@eescription = 
[31:16[RO_|0xo000_ reserved 


‘ reserved_15 1 
pe RO |ox0000 Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANE2 DIG PCS XF RX ADAPT ACK 
Address: Operational Base + offset (0x3210 


| Bit |Attr|ResetValue| —s—s———C‘i scription 
31:16|RO_|0x0000 


: reserved_15_12 
poTle RO oxo Reserved for future use 
. rx_eq_afe_rate_ovrd_val 

phelt Override val for rx_eq_afe_rate[1:0] 
rx_eq_ctle_pole_ovrd_val 

9:8 Jaw joxo Override val for rx_eq_ctle_pole[1:0] 
rx_eq_att_ovrd_en 

Individual override enable for ATT 
rx_eq_vgai_gain_ovrd_en 

6 rw foxo Individual override enable for gain 
rx_eq_ctle_boost_ovrd_en 

5s |rw oxo geal override enable for boost 

4 RW rx_eq_ctle_pole_ovrd_en 
Individual override enable for pole 

3 0x0 rx_eq_afe_rate_ovrd_en 
Individual override enable for rate 
rx_eq_dfe_t1_ovrd_en 

Individual override enable for TAP1 
rx_eq_dfe_t2_ovrd_en 

ae Individual override enable for TAP2 

RAWLANE2 DIG PCS XF RX ADAPT FOM 

Address: Operational Base + offset (0x3211 


rx_adapt_ack 
RX adaptation Acknowledge 
| Bit |Attr/ResetValue| —C(éeescription = 
31:16|RO_[0x0000 
‘ reserved_15_8 
fe Ro Joxoo Reserved for future use 
: rx_adapt_fom 
ee RX adaptation figure of merit 
RAWLANE2 DIG PCS XF RX OVRD_ IN 4 
Address: Operational Base + offset (0x3212) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: reserved_15 8 
ak Ro Joxoo Reserved for future use 


8 
ref_Id_val_ovrd_en 
u Enable override for rx_ref_Id_val 
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| Bit |Attr|ResetValue| Ci escription 


ref_ld_val_ovrd 
6:0 rw foxoo Override value for rx_ref_ld_val 


RAWLANE2 DIG PCS XF RX PCS OUT 2 
Address: Operational Base + offset (0x3213) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. reserved_15 1 
15:1 |Ro | oes Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANE2 DIG PCS XF LANE NUMBER 
Address: Operational Base + offset (0x3215 


| Bit |Attr|ResetValue| —-s—s/s————CC—C‘iecription = 
31:16|RO_|0x0000 


: reserved_15 4 

a RO |ox000 Reserved for future use 
: lane_number 

3:0 ro foxo Current lane number 


RAWLANE2 DIG PCS XF ATE OVRD_IN 
Address: Operational Base + offset (0x3218) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


15:6 [ro [oxo cservedforfuture use 
c ere ae S ae ali cae sas pt_dfe_en input 

6 rw oxo a eae sue Sie eee fe_en input 

few oxo eSeras aie fortopevel rs reset input 


RAWLANE2 DIG PCS XF RX _EQ DELTA IQ OVRD IN 
Address: Operational Base + offset (0x3219) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:16|RO_|0x0000 


: reserved_15 5 
15:5 0x000 Reserved for future use 


rx_eq_delta_iq_ovrd_en 
Enable override value for rx_eq_delta_ia 
: rx_eq_delta_igq_ovrd_val 
Override value for rx_eq_delta_igq 
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RAWLANE2 DIG PCS XF RX EQ OVRD IN 1 

Address: Operational Base + offset (0x321D) 

| Bit |Attr|ResetValue| —C(eescription 
ae oa ae reserved 


reserved 
reserved_15_13 
Reserved for future use 
rx_eq_ctle_boost_ovrd_val 
Override value for rx_eg_ctle_boost[4:0] 


rx_eq_ovrd_en 
oo Enable override values for all RX EQ settings 
. rx_eq_att_Ivl_ovrd_val 
Override value for rx_eq_att_lIvl[2:0] 
: rx_eq_afe_gain_ovrd_val 
Override value for rx_eq_afe_gain[3:0] 
RAWLANE2 DIG PCS XF RX EQ OVRD IN 2 
Address: Operational Base + offset (0x321E) 
| Bit [Attr/ResetValue| —Céiecription 
31:16|RO_[0x0000 


F rx_eq_dfe_tap2_ovrd_val 

Override value for rx_eq_dfe_tap2[7:0] 
: rx_eq_dfe_tap1_ovrd_val 

Override value for rx_eq_dfe_tap1[7:0] 


RAWLANE2 DIG FSM FSM FSM OVRD CTL 

Address: Operational Base + offset (0x3220 

Bit {Attr| Reset Value|________Description __| 
ts fo foo fesenee 


po oo fescraaieee 
Reserved for future use 
fsm_ovrd_en 
RW {0x0 Enable overriding the FSM execution of commands must be 
asserted to use FSM_CMD_START and FSM_JMP_EN features 
Start executing the new commana<d, this is a self-clearing bit 


fsm_jmp_en 
RW {0x0 Force the FSM to jump to FSM_JMP_ADDR in the program 
memory is applied when FSM_CMD_ START is pulsed. 


fsm_jmp_addr 
11:0 |RW |0x000 The jump address used when FSM_JUMP_EN=1, the address is 
encoded as follows: [11:8] mem_lane, [7:5] bank, [4:0] register 


RAWLANE2 DIG FSM FSM MEM ADDR MON 

Address: Operational Base + offset (0x3221) 

| Bit |Attr|ResetValue| ——C(@eescription 
31:16[RO_|oxo000 ifreserved 


‘ mem_addr 
15:0 |RO- meee Current value of memory address used in lane FSM 


RAWLANE2 DIG FSM _FSM_STATUS MON 

Address: Operational Base + offset (0x3222 

| Bit |Attr[ResetValue|  ——<s—“‘CSC‘é escitio® 
31:16]RO |0x0000_—sifreserved ——i—i‘“‘“‘“‘“C;*S™C™C™C™CS 
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a ee 
suo [ooo Sees 
Reserved for future use 
10 ro foxo rdmsk_disabled . . . 
Check, if read mask is currently disabled (i.e. mask is all ones) 


0x0 wrmsk_disabled 
Check, if write mask is currently disabled (i.e. mask is all ones 


0x0 wait_cnt_eqO 
Check, if wait counter currently equals zero 


p po foo ar 
Check, if ALU result register currently equals zero 
pepe oxo ee 
Current value of ALU overflow bit 


cmd_rdy 
0x0 New command is ready for execution (applicable when 
FSM_OVRD_EN=1 
joxoo state 
4:0 [RO joxoo | aie Current state of lane FSM 


RAWLANE2 DIG FSM _FSM_CR REG OP XTND EN 
Address: Operational Base + offset (0x3223) 


| Bit [Attr/ResetValue| —Céiescription 

31:16|RO_[0x0000 
: reserved_15_1 

15:1 ]RO- oeee Reserved for future use 

cr_reg_op_xtnd_en 

CR interface timing extension enable 


1'b0O: No timing extension 
1'b1: Timing extension 


RW |0x0 


RAWLANE2 DIG FSM_FAST RX_STARTUP_CAL 

Address: Operational Base + offset (0x3224) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
a — a | 


reserved_15_1 
1 ro |oxo000 Reserved for future use 
0x0 fast_rx_startup_cal 
Status of fast RX start-up calibration 
RAWLANE2 DIG FSM FAST RX ADAPT 
Address: Operational Base + offset (0x3225) 


| Bit |Attr/ResetValue| Ci eescription 
eee 


reserved_15_ 1 
1 |Ro | Oxo: Reserved for future use 
0x0 fast_rx_adapt 
Status of fast RX adaptation 


RAWLANE2 DIG FSM FAST RX AFE CAL 
Address: Operational Base + offset (0x3226 


| Bit |Attr|ResetValue| ——é‘Ci Scriptom 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_1 
15:1 |ro | pROH00 Reserved for future use 
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| Bit |Attr|ResetValue| Ci eescription 


0x0 fast_rx_afe_cal 
Status of fast RX AFE DAC start-up calibration 


RAWLANE2 DIG FSM FAST RX DFE CAL 

Address: Operational Base + offset (0x3227) 

| Bit |Attr[ResetValue| —C(@eescription 
31:16|RO_[0x0000_i|reserved 


; reserved_15_1 
15:1 |Ro | Oxtee Reserved for future use 
0x0 fast_rx_dfe_cal 
Status of fast RX DFE slicer start-up calibration 


RAWLANE2 DIG FSM FAST RX BYPASS CAL 

Address: Operational Base + offset (0x3228 

| Bit |Attr[ResetValue| “ss ——“‘(S™~C*éi scription — 
[31:16[RO |Ox0000_—sireserved — —“‘“(C‘“(“(“(“(;CS*S*S*S*™*™C™C™C‘~*CY 


: reserved_15_1 
ia RO |ox0000 Reserved for future use 

p fo oo femurs’ 
Status of fast RX bypass slicer start-up calibration 


RAWLANE2 DIG FSM_ FAST RX_REFLVL_ CAL 

Address: Operational Base + offset (0x3229) 

,Bit_Attr| Reset Value|__________Deseription _| 
15:1 fo [owooo fesenee 


loxoo00 ——_—freserved 5 1 
Ro Joxoooo | Reserved for future use 


fast_rx_reflvl_cal 
0x0 Status of fast RX reference level (100mv, 125mv, 150mv) start- 
up calibration 


RAWLANE2 DIG FSM FAST RX IQ CAL 
Address: Operational Base + offset (0x322A) 
| Bit |Attr|ResetValue| —C(eescription 
a 


reserved_15_1 
5:1 |Ro | Ox8000 Reserved for future use 
0x0 fast_rx_iq_cal 
Status of fast RX IQ start-up calibration 


RAWLANE2 DIG FSM FAST RX AFE ADAPT 

Address: Operational Base + offset (0x322B) 

bit attr] Reset Value| ______Deseription __| 
[31:16[RO_|0xo000 [reserved 


: reserved_15_1 
15:1 |Ro | pxgeee Reserved for future use 
0x0 fast_rx_afe_adapt 
Status of fast RX AFE DAC start-up adaptation 


RAWLANE2 DIG FSM FAST RX DFE ADAPT 

Address: Operational Base + offset (0x322C 

| Bit |Attr|ResetValue|  ——— s—“‘;‘“CW:Cé eScription=—— (“Cid 
31:16]RO [0xo000_—sifreserved ———“‘“‘“CS*S™*™*~*~™~™~™~C~CCCCCS 
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ae OS Naa 


+ Peseription 15_1 
1 [Ro | Oxpnee Reserved for future use 


0x0 fast_rx_dfe_adapt 
Status of fast RX DFE DAC start-up adaptation 


RAWLANE2 DIG FSM FAST SUP 

Address: Operational Base + offset (0x322D) 

| Bit |Attr|ResetValue| —C(eescription = 
31:16[RO_|oxo000 reserved 


reserved_15_1 
5:1 |Ro | oer Reserved for future use 
Sl A 
Status of fast support block (Rtune) 


RAWLANE2 DIG FSM FAST RX IQ WALK 

Address: Operational Base + offset (0x322E) 

| Bit |Attr[ResetValue| —C(eescription = 
a 


reserved_15_1 
5:1 |Ro | x0000 Reserved for future use 
0x0 fast_rx_iq_walk 
Status of fast RX IQ walk start-up adaptation 


RAWLANE2 DIG FSM FAST RX PWRUP 
Address: Operational Base + offset (0Ox322F 
| Bit |Attr[ResetValue| =< ——“‘™SCéescription — 
[31:16[RO |0x0000_——sireserved — — —“‘“‘“‘“‘(‘(“(C;:*S*C*C*C*C*C*C*™*™*™*™*™C™C™C™C™C™C™C™C™C~C*dCY 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
p hobo Ret eseran mania 
Status of fast RX power-up (LOS, VREG/AFE and DCC) 


RAWLANE2 DIG FSM FAST RX VCO WAIT 

Address: Operational Base + offset (0x3230) 

| Bit [Attr|ResetValue|  ———C‘Ciecriptiom 
31:16[RO |[0x0000_ [reserved 


. reserved_15_ 1 
15:1 ]Ro- Oxto08 Reserved for future use 
0x0 fast_rx_vco_wait 
Status of fast RX VCO wait times 


RAWLANE2 DIG FSM FAST RX VCO CAL 
Address: Operational Base + offset (0x3231) 


Bit | Attr| Reset Value 
[31:16/RO |0x0000 reserved ti(‘i‘—s‘“‘i;O!OOOUUUUU 


: reserved_15_1 
15:1 Ro | OAgON Reserved for future use 
0x0 fast_rx_vco_cal 
Status of fast RX VCO calibration 


RAWLANE2 DIG FSM FAST RX CONT CAL ADAPT 

Address: Operational Base + offset (0x3233 

| Bit [Attr|/ResetValue| ss ——“‘S#éiS scription =— 
[31:16[RO |0x0000_—sifreserved — — —“‘“‘(‘“(“(“(CS*S*S*C*C*C*™*™*C*™*C*™C™C™C™C™C~C*CYS 
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ae OS Naa 


ip 15_1 
1 [Ro | On N00 Reserved for future use 


0x0 fast_rx_cont_cal_adapt 
Status of fast RX continuous calibration/adaptation 


RAWLANE2 DIG FSM FAST RX CONT ADAPT 

Address: Operational Base + offset (0x3234) 

| Bit [Attr|ResetValue| Ci‘ ection 
a 


reserved_15_1 
5:1 |Ro | ee Reserved for future use 
0x0 fast_rx_cont_adapt 
Status of fast RX continuous adaptation 


RAWLANE2 DIG FSM FAST RX CONT DATA CAL 

Address: Operational Base + offset (0x3235) 

| Bit [Attr|ResetValue| CC‘ scription = 
ee 


reserved_15_ 1 
5:1 |Ro | x0000 Reserved for future use 
Status of fast RX continuous data calibration 


RAWLANE2 DIG FSM FAST RX CONT PHASE CAL 

Address: Operational Base + offset (0x3236 

| Bit [Attr|ResetValue| ss —“‘“C:*éiS scription — 
[31:16[RO |Ox0000_——sireserved — — —“‘“‘(“‘“(“(“(CS*S#S*S*C*C*™*™*™C™C‘~*CY 


reserved_15_1 
sit |Ro [oxoo00 |pcervedtorfutureuse 
p eben 
Status of fast RX continuous phase calibration 
RAWLANE2 DIG FSM _FAST RX CONT AFE CAL 
Address: Operational Base + offset (0x3237) 
| Bit [Attr/ResetValue| —Céiescription 
31:16[RO_|oxoo00 reserved 


. reserved_15_ 1 
15:1 ]Ro- Oxto08 Reserved for future use 
0x0 fast_rx_cont_afe_cal 
Status of fast RX continuous AFE calibration 


RAWLANE2 DIG FSM FAST RX ATT VGA ADAPT 
Address: Operational Base + offset (0x3238) 


Bit | Attr| Reset Value 
[31:16/RO |0x0000 reserved ti(‘—s‘“‘i;‘i;!OOUUUUUU 


: reserved_15_1 
15:1 Ro | OAgON Reserved for future use 
Reserved 


RAWLANE2 DIG FSM FAST RX CTLE ADAPT 

Address: Operational Base + offset (0x3239 

| Bit [Attr|/ResetValue| ss —“‘“‘W#éiS scription =— 
[31:16[RO |0x0000_——sifreserved — — —“‘“(“(‘(“‘“(“(CS;:S*C*C*C*C*C*C*C*C*C*™C*C™C™C™C™C™C™C~C~s*CS 
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ae OS Naa 


——— ——Peseription 15.1 
1 |ro | Oxpnee Reserved for future use 


fast_rx_flags_rsvd_1 
po foo eng 


RAWLANE2 DIG FSM_FAST RX VGA ADAPT 

Address: Operational Base + offset (0x323A) 

| Bit [Attr/ResetValue| Ci escription 
a 


reserved_15_1 
5:1 |Ro | oer Reserved for future use 
Reserved 


RAWLANE2 DIG FSM CTLE ALGO TWO PT EXIT 

Address: Operational Base + offset (0x323B) 

| Bit [Attr/ResetValue| Ci escription 
ee 


reserved_15_1 
5:1 |Ro | OxNG00 Reserved for future use 
Reserved 


RAWLANE2 DIG FSM FAST RX IQ ADAPT 

Address: Operational Base + offset (0x323C 

| Bit [Attr|ResetValue| ss —“‘“;#éiS scription =— 
a 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
Status of fast RX IQ adapt start-up adaptation 


RAWLANE2 DIG FSM_RX _CTLE ALGO EH SEL 

Address: Operational Base + offset (0x323D) 

| Bit [Attr/ResetValue| —Céiescription 
31:16[RO_|oxoo00_ reserved 


. reserved_15_1 
15:1 ]Ro- Ox0000 Reserved for future use 
p fe pe Ianabenr 
Status of RX CTLE adapt selected algo 


RAWLANE2 DIG FSM RX IQ PHASE OFFSET 

Address: Operational Base + offset (0x323F) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:16[RO_|Oxo000 reserved 


: reserved_15 4 
15:4 |Ro | Ong00 Reserved for future use 
: rx_iq_phase_offset 
3:0 ro foxo Offset value for IQ phase calculation 


RAWLANE2 DIG AON AFE ATT IDAC OFST 

Address: Operational Base + offset (0x3240 

| Bit |Attr[ResetValue| “ss ——“‘;S™SC«éi scription 
[31:16[RO |0x0000_——sifreserved — — —“‘“‘“(“(‘“‘(‘(‘((;:*S*™*™*C*C™C™C™C™C‘*dC 
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aa coe eaaaa 


Ec 
Reserved for future use 


: afe_att_idac_ofst 

Offset value for AFE ATT iDAC 
RAWLANE2 DIG AON AFE CTLE IDAC OFST 
Address: Operational Base + offset (0x3241) 


| Bit |Attr|/Reset Value| Ci@escription = 
eco 0x0000 


st no owe es 
Reserved for future use 
afe_ctle_idac_ofst 
RAWLANE2 DIG AON AFE VGA1i IDAC OFST 
Address: Operational Base + offset (0x3242) 
| Bit |Attr[ResetValue|——“i;‘“;C™SC*éi scription =— sd 
ee oe 


0x00 reserved_15 8 
Reserved for future use 
afe_vgal_idac_ofst 
9) a Offset value for AFE VGA1 iDAC 


RAWLANE2 DIG AON RX ADAPT FOM 
Address: Operational Base + offset (0x3243 


| Bit |Attr|ResetValue| sss CSC‘ escription 
eae aa 


so om ie 
Reserved for future use 
rx_adapt_fom 
2" Se Adaptation figure of merit (FOM) 


RAWLANE2 DIG AON DFE SUMMER ODD IDAC OFST 

Address: Operational Base + offset (0x3244) 

| Bit |Attr[ResetValue| —C(@eescription = 
31:16[RO_|oxoo0O_ reserved 


: reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
. dfe_summer_odd_idac_ofst 
Offset value for DFE summer odd iDAC 
RAWLANE2 DIG AON DFE PHASE EVEN VDAC OFST 
Address: Operational Base + offset (0x3245) 


Bit | Attr| Reset Value 
[31:16/RO |0x0000 reserved t—(‘sSOSOSOC(C‘i;;! 


. reserved_15 8 

15:8 |ro foxoo | Reserved for future use 
dfe_phase_even_vdac_ofst 

Offset value for DFE phase even vDAC 


RAWLANE2 DIG AON DEE PHASE ODD VDAC OFST 

Address: Operational Base + offset (0x3246 

| Bit |Attr[ResetValue| = ss ——“‘;S~SC*éi scription — 
[31:16[RO |0x0000_—sifreserved eC —“‘“‘“‘(“(“‘“(S*S*S*C*C*C*C*C*C*C*C*C*C*C™C*C*C™C™C~C~C*dCYS 
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ea at area 


0x00 = —_—Peseription 15 8 
Reserved for future use 


: dfe_phase_odd_vdac_ofst 
RAWLANE2 DIG AON DFE EVEN REF LVL 
Address: Operational Base + offset (0x3247) 


| Bit |Attr/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


0x00 reserved_15_8 
Reserved for future use 
dfe_even_ref_lvl 
aca DFE even reference level 
RAWLANE2 DIG AON DFE ODD REF LVL 
Address: Operational Base + offset (0x3248) 


| Bit |Attr/ResetValue| Ci eescription 
ee ee ea 


0x00 reserved_15 8 
Reserved for future use 
dfe_odd_ref_lvl 
RAWLANE2 DIG AON RX PHSADJ LIN 
Address: Operational Base + offset (0x3249 


| Bit |Attr|ResetValue|  —=—s—s——CC—C‘iescription = 
eae 


reserved_15 5 
si Ox000 Reserved for future use 
rx_phsadj_lin 
Linear value for RX phase adjust 


RAWLANE2 DIG AON RX PHSADJ MAP 
Address: Operational Base + offset (0x324A) 
| Bit [Attr|ResetValue| Ci‘ ecriptiom 
[31:16|RO [0x0000_ reserved 


: reserved_15_5 
15:5 [RO exone Reserved for future use 
‘ rx_phsadj_map 
4:0 [RO joxoo Mapped value for RX phase adjust 


RAWLANE2 DIG AON DFE DATA EVEN HIGH VDAC OFST 
Address: Operational Base + offset (0x324B) 


Bit | Attr| Reset Value 
[31:16/RO |0x0000 reserved ti(‘is—sSOC(C‘(C;; 


. reserved_15 8 

15:8 |ro foxoo | Reserved for future use 
dfe_data_even_high_vdac_ofst 

Offset value for DFE data even high vDAC 


RAWLANE2 DIG AON CDR UNLOCKED CNT 

Address: Operational Base + offset (0x324C 

| Bit |Attr[ResetValue| << ——“‘;C™C«éi scription 
[31:16[RO |0x0000_—sifreserved eC —“‘“‘“‘(“(“(CS*S*S*S*™*C*C™C™C™C™C™C™C™C™C~C~*@CS 
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aa cae eaaaa 


a 
Reserved for future use 


: rw loxg0 dfe_data_even_low_vdac_ofst 

: Offset value for DFE data even low vDAC 
RAWLANE2 DIG AON DFE DATA ODD HIGH VDAC OFST 
Address: Operational Base + offset (0x324D) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


0x00 reserved_15_8 
Reserved for future use 
dfe_data_odd_high_vdac_ofst 
—o Offset value for DFE data odd high vDAC 
RAWLANE2 DIG AON RX ADAPT DONE NEW 
Address: Operational Base + offset (0x324E) 


| Bit |Attr/ResetValue| Ci eescription 
ee oe 


0x00 reserved_15 8 
Reserved for future use 
dfe_data_odd_low_vdac_ofst 
5") a Offset value for DFE data odd low vDAC 
RAWLANE2 DIG AON DFE BYPASS EVEN VDAC OFST 
Address: Operational Base + offset (0x324F 


| Bit |Attr|ResetValue| —s—s—/——C‘i scription 
aoe 


spo owe ese 
Reserved for future use 
dfe_bypass_even_vdac_ofst 
ae Offset value for DFE bypass even vDAC 
RAWLANE2 DIG AON DFE BYPASS ODD VDAC OFST 
Address: Operational Base + offset (0x3250) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


. reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
. dfe_bypass_odd_vdac_ofst 
Offset value for DFE bypass odd vDAC 
RAWLANE2 DIG AON DFE ERROR EVEN VDAC OFST 
Address: Operational Base + offset (0x3251) 


Bit | Attr| Reset Value 
[31:16/RO |0x0000 reserved t—<‘sSOSOSOCOCOCOCOOOOSC 


. reserved_15 8 

15:8 |ro foxoo | Reserved for future use 
dfe_error_even_vdac_ofst 

Offset value for DFE error even vDAC 


RAWLANE2 DIG AON DFE ERROR ODD VDAC OFST 

Address: Operational Base + offset (0x3252 

| Bit [Attr|/ResetValue| ss —“‘S#CéOS eScription =— 
[31:16[RO |0x0000_—sifreserved eC —“‘“‘“‘“‘“‘“(CS*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C™C™C~C~C~C~C~C*CS 
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aa cae eaaaa 


0x00 = —_—Peseription 15 8 
Reserved for future use 


: dfe_error_odd_vdac_ofst 

Offset value for DFE error odd vDAC 
RAWLANE2 DIG AON RX IQ PHASE ADJUST 

Address: Operational Base + offset (0x3253) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15 7 
5:7 [RO eae Reserved for future use 
rx_iq_phase_adjust 
a ek Value for RX IQ phase adjust 


RAWLANE2 DIG AON RX IQ PHASE DELTA OFFSET 
Address: Operational Base + offset (0x3254) 


| Bit |Attr/ResetValue| Ci eescription 
a ee ee 


reserved_15_5 
ait Onnee Reserved for future use 
rx_iq_phase_delta_offset 
Value for RX IQ phase offset + delta value 


RAWLANE2 DIG AON RX FW REVISION PMA LABEL 

Address: Operational Base + offset (0x3255 

| Bit [Attr|ResetValue| ss ——“‘“‘W#éCéOS eScription — 
[31:16[RO |Ox0000_—sifreserved eC —“‘“‘(‘“‘(‘(‘(‘(“(SNNNCC(‘ésCU 


reserved 

pene Reserved 
pma_label 

wa PMA label 


RAWLANE2 DIG AON INIT PWRUP DONE 

Address: Operational Base + offset (0x3256) 

| Bit [Attr|ResetValue| Ci‘ e@critiom 
31:16[RO |[0x0000_ reserved 


. reserved_15_1 
15:1 |Ro- Ox0008 Reserved for future use 
Rw loxo init_pwrup_done ae 
Indicates whether initial power-up has completed or not. 


RAWLANE2 DIG AON RX _ ADPT ATT 

Address: Operational Base + offset (0x3257) 

Dit |Attr| Reset Value|___________Descrlptlon _ 
[31:16|RO_[0x0000_—ireserved 


. reserved_15 8 

15:8 |Ro foxoo | Reserved for future use 
att_adpt_val 

Stored RX adapted ATT value 


RAWLANE2 DIG AON RX ADPT VGA 
Address: Operational Base + offset (0x3258 
| Bit [Attr|ResetValue| ss ——“‘“S#éiS scription =— Cd 
[31:16[RO |0x0000_—sifreserved — — —“‘“(“‘(“(“(S;S*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C™C™C™C™C™C~C~*CS 
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ae aie eae 


0x00 into 15.10 
Reserved for future use 


vga_adpt_val 

5 Ox000 Stored RX adapted VGA value 

RAWLANE2 DIG AON RX_ADPT CTLE 

Address: Operational Base + offset (0x3259) 

| Bit [Attr/ResetValue| Ci escription 
SS ae 


0x00 reserved_15_10 
Reserved for future use 
ctle_boost_adpt_val 
as One Stored RX adapted CTLE boost value 
RAWLANE2 DIG AON RX ADPT DFE TAP1 
Address: Operational Base + offset (0x325A) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. reserved_15 13 
fod RO oxo Reserved for future use 

; dfe_tap1_adpt_val 
iets Stored RX adapted DFE TAP1 value 


RAWLANE2 DIG AON RX ADAPT DONE 
Address: Operational Base + offset (0x325B 
| Bit [Attr|ResetValue| ss —“‘“W#éS scription —— 
a 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
Rw |oxo rx_adapt_done 
Indicates whether RX adaptation has completed or not. 


RAWLANE2 DIG AON FAST FLAGS 
Address: Operational Base + offset (0x325C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


ctle_algo_eh_sel 
15 RW |0x0 Decides between 1'b1 - "EYE_HEIGHT" or 1'bO - "MIN _BOT_TOB" 
algorithms 


fast_rx_iq_adapt 
fast_rx_igq_walk 


p _|pw Jowo _FEmabe fast support lock (tune) 
& Jew foo [Enables fast Bre DAC start-up adaptation 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3585 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| —Ci@eecription 


fast_rx_afe_adapt 
a Enables fast RX AFE DAC start-up adaptation 
fast_rx_iq_cal 
6 |rwfoxo Enables fast RX IQ start-up calibration 
fast_rx_reflvl_cal 
5 RW /|0x0 Enables fast RX reference level (100mv, 125mv, 150mv) start-up 
calibration 
fast_rx_bypass_cal 
Enables fast RX bypass slicer start-up calibration 


fast_rx_dfe_cal 
Enables fast RX DFE slicer start-up calibration 
fast_rx_afe_cal 
Enables fast RX AFE DAC start-up calibration 
fast_rx_adapt 
Enables fast RX adaptation 
fast_rx_startup_cal 
jo rw oxo Enables fast RX start-up calibration 
RAWLANE2 DIG AON RX ADPT DFE TAP2 
Address: Operational Base + offset (0x325D) 
| Bit [Attr/ResetValue| Ci escription 
31:16/RO_|0x0000 


reserved_15 12 
peek es Reserved for future use 
dfe_tap2_adpt_val 
Oxeue Stored RX adapted DFE TAP2 value 
RAWLANE2 DIG AON RX _ ADPT BOOST FUNC LOWER LIMIT 
Address: Operational Base + offset (0x325E) 
| Bit |Attr[ResetValue|—“‘;‘CS™SC‘é scription =— (sd 
31:16|RO_[0x0000 


: reserved_15 8 
15:8 |ro foxoo | Reserved for future use 
: boost_func_lower_limit 
Stored boost val cost func lower limit 


RAWLANE2 DIG AON RX ADPT BOOST FUNC UPPER LIMIT 

Address: Operational Base + offset (Ox325F 

| Bit [Attr|ResetValue| ss ——“‘W™:*CéOS eScription — 
[31:16[RO |Ox0000_—sifreserved — — —“‘“‘(‘“(“(CS*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C‘C*dC 


, reserved_15_8 
‘ Ro |oxoo | Reserved for future use 

: boost_func_upper_limit 

Stored boost val cost func upper limit 


RAWLANE2 DIG AON RX FW _ REVISION RAW _ LABEL 
Address: Operational Base + offset (0x3260) 


| Bit |Attr|/Reset Value| Ci escription 
31:16|RO_|0x0000 


reserved 

aude Reserved 
raw_label 
paras RAW label 
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RAWLANE2 DIG AON RX SLICER CTRL EVEN 

Address: Operational Base + offset (0x3261 

| Bit |Attr|ResetValue| (“ss —“‘*‘“CéCéi scription =— “sd 
[31:16[RO_|0x0000_—sifreserved — —“(‘“‘é‘CSOCOOCOCisCSY 


: reserved_15_ 4 
15:4 [RO | exone Reserved for future use 
; rx_ana_slicer_ctrl_e 
3:0 rw fox CE for rx_ana_slicer_ctrl_e[3:0] 


RAWLANE2 DIG AON FRL MODE INIT ADAPT SET DONE 

Address: Operational Base + offset (0x3262) 

| Bit [Attr/ResetValue| —Céiescription 
31:16[RO_|0x0000_ reserved 


. reserved_15 4 
15:4 |RO- Oxu Reserved for future use 
: rx_ana_slicer_ctrl_o 
3:0 |Rw fox RE for rx_ana_slicer_ctrl_o[3:0] 


RAWLANE2 DIG AON RX FW REVISION PCS LABEL 

Address: Operational Base + offset (0x3263 

| Bit [Attr|ResetValue| ss ——“‘S#Cé@S @Scription =— 
[31:16[RO |Ox0000_—sifreserved — — —“‘“‘(“‘“(‘(:S*S*™*™*™*C*™C™C™C™C™C™C~C~*CY 


Reserved 
: pcs_label 
Ox000 PCS label 
RAWLANE2 DIG AON ADPT CTL O 
Address: Operational Base + offset (0x3264) 
| Bit [Attr|ResetValue| Ci‘ ection 
31:16|RO_[0x0000 


: val 
pxO080 Value of adaptation control 


RAWLANE2 DIG AON ADPT CTL 1 

Address: Operational Base + offset (0x3265 

| Bit [Attr|/ResetValue| ss —“‘i‘“CS*#éiS scription — 
[31:16[RO |0x0000_—sireserved — — —“‘“‘“‘“‘(‘(‘(‘(‘(SOCC‘idC 


: val 
oxeee Value of adaptation control 


RAWLANE2 DIG AON ADPT CTL 2 

Address: Operational Base + offset (0x3266) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|0x0000_ reserved 


’ val 
exon Value of adaptation control 


RAWLANE2 DIG AON ADPT CTL 3 

Address: Operational Base + offset (0x3267) 

| Bit [Attr/ResetValue| Ci ecription 
31:16[RO_ |0x0000_ reserved 


; val 
nee Value of adaptation control 
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RAWLANE2 DIG AON ADPT CTL 4 
Address: Operational Base + offset (0x3268 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


; val 
ues Value of adaptation control 


RAWLANE2 DIG AON ADPT CTL 5 

Address: Operational Base + offset (0x3269 

| Bit |Attr|ResetValue|  —— s—“‘;‘“CW*#Céi eSscription =— (sd 
[31:16[RO_|Ox0000——i|reserved ee —“‘“:*éS™SCOCOOOOCisCOY 


: val 
oxpece Value of adaptation control 


RAWLANE2 DIG AON ADPT CTL 6 

Address: Operational Base + offset (0x326A 

| Bit [Attr|ResetValue| ss ——“‘“CW#éS scription =— 
[31:16[RO |Ox0000_—sireserved — — —“‘“(“‘“(“(CS*S*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*™*C™C™C™C™C™C™C™C™C~C~*CYS 


: val 
ox0000 Value of adaptation control 


RAWLANE2 DIG AON ADPT CTL 7 
Address: Operational Base + offset (0x326B) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: val 
eee Value of adaptation control 


RAWLANE2 DIG AON RX FW_ REVISION FW _ LABEL 
Address: Operational Base + offset (0x326C) 


| Bit |Attr|/ResetValue| Ci eescription 
[31:16|RO_|0x0000 


; reserved 

saitas Reserved 
fw_label 

ad FW label 


RAWLANE2 DIG AON FAST FLAGS 2 
Address: Operational Base + offset (0x326D) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


Reserved 
ctle_adapt_sts 

s CTLE adaptation status flag 
fast_frl_adpt_byp_aft_Itp 

° Enable fast FRL bypass after link training 


1 


ee ae 
ee 
fe hwo = Peace 
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| Bit [Attr/ResetValue| C(éeescription 
2 ce ee on adaptation 
eae as ee phase calibration 


fast_rx_cont_data_cal 
Enables fast RX continuous data calibration 
fast_rx_cont_adapt 
Enables fast RX continuous adaptation 
Rw lox0 fast_rx_cont_cal_adapt 
Enables fast RX continuous calibration/adaptation 
RAWLANE2 DIG AON RX RESERVED REG O 
Address: Operational Base + offset (0x326E) 
| Bit [Attr/ResetValue| Ci escription 
31:16|RO_[0x0000 


: reserved_0O 
Ox8008 Reserved fields 
RAWLANE2 DIG AON TXRX OVRD IN 
Address: Operational Base + offset (0x326F) 
| Bit [Attr|ResetValue| Ci‘ eScritiom 
31:16|RO_[0x0000 
. reserved_15_2 
cae RO |ox0000 Reserved for future use 
rx_disable_ovrd_en 
: Override enable for rx_disable 


rx_disable_ovrd_val 
lo rw joxo Override value for rx_disable 
RAWLANE2 DIG AON RX PHSADJ LIN LEFT 
Address: Operational Base + offset (0x3270 


| Bit |Attr|ResetValue| ss —s—CC—C‘i scription = 
31:16|RO_[0x0000 


reserved_15_5 
15:5 RO |ox000 Reserved for future use 
rx_phsadj_lin_left 
Linear valle for RX phase adjust on left 


RAWLANE2 DIG AON RX PHSADJ LIN RIGHT 
Address: Operational Base + offset (0x3271) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_5 
15:5 [RO | OxOn Reserved for future use 
. rx_phsadj_lin_right 
Linear value for RX phase adjust on right 


RAWLANE2 DIG AON RX PHSADJ LIN ADAPT 
Address: Operational Base + offset (0x3272) 


| Bit |Attr/ResetValue| Ci@eescription 
31:16|RO_[0x0000 
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aa Saar 


Scone 2aserintion —_______ 15_5 
5 |Ro | Ox000 Reserved for future use 


: rx_phsadj_lin_adapt 
Linear value for RX phase adjust IQ adapt value 


RAWLANE2 DIG AON RX RESERVED REG 1 

Address: Operational Base + offset (0x3273) 

| Bit [Attr|ResetValue| CC‘ eScritiom 
31:16{RO [0x0000_— reserved 


. reserved_1 
eo Reserved fields 
RAWLANE2 DIG AON RX ADPT VGA 1 
Address: Operational Base + offset (0x3278 
| Bit |Attr|ResetValue| ——é‘i Scriptom 
31:16|RO_|0x0000 


: reserved_15_10 
fone Ro Joxoo Reserved for future use 

vga_adpt_val 
9:0 few | Ox000 Stored RX adapted VGA value ist iter 


RAWLANE2 DIG AON RX ADPT CTLE 1 
Address: Operational Base + offset (0x3279) 
| Bit [Attr|ResetValue| Ci‘ @Scritiom 
[31:16|RO [0x0000_— reserved 


sicko peo ernie 

Reserved for future use 

ctle_boost_adpt_val 

aie Ox000 Stored RX adapted CTLE boost value ist iter 
RAWLANE2 DIG AON RX ADPT DFE TAP1i 1 
Address: Operational Base + offset (0x327A) 
| Bit_[Attr| Reset Value 
a Dea 


reserved_15 13 
Reserved for future use 
dfe_tap1_adpt_val 
O00 Stored RX adapted DFE TAP1 value ist iter 


RAWLANE2 DIG AON RX _ADPT_ DFE TAP2 1 

Address: Operational Base + offset (0x327D 

| Bit |Attr[ResetValue|  ———s—“‘S™ Ci escription =— 
a 


suino vo re 
Reserved for future use 

dfe_tap2_adpt_val 
oxede Stored RX adapted DFE TAP2 value 1st iter 


RAWLANE2 DIG IRQ CTL RESET RIN RE 
Address: Operational Base + offset (0x3280) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


s reserved_15_1 
15:1 ]RO- oer Reserved for future use 
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| Bit |Attr|ResetValue| —Ci@eescription 


reset_rtn_req 
RAWLANE2 DIG IRQ CTL RX RESET IR 
Address: Operational Base + offset (0x3281) 


| Bit |Attr[ResetValue| ——— ——C“‘“‘éi scription 
31:16/RO |0x0000 reserved 


reserved —C—CSCSSSS 

reserved_15_1 

15:1 |Ro |ox0000 iReserved'forfuture use 

pp po eee 
Rx reset interrupt 

RAWLANE2 DIG IRO CTL RX REQ IR 

Address: Operational Base + offset (0x3282 

| Bit |Attr[ResetValue| “ss ——“‘;‘;C™C*éi scription — 

[31:16[RO_|Ox0000_——sireserved ee —C——“‘“‘“‘“‘(“(‘“‘“‘(‘SC‘izN 


: reserved_15_ 1 
: RO |oxo000 Reserved for future use 
rx_req 


RAWLANE2 DIG IRQ CTL RX RATE IR 
Address: Operational Base + offset (0x3283) 
| Bit [Attr|ResetValue| CC‘ criti 
SS 


reserved_15_1 
5:1 |Ro | ie eciehe Reserved for future use 
Ox0 rx_rate_irq 
Rx rate change interrupt request 


RAWLANE2 DIG IRQ CTL RX PSTATE IR 

Address: Operational Base + offset (0x3284) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
Se 


reserved_15_1 
5:1 |RO | exon Reserved for future use 
0x0 rx_pstate_irq 
Rx pstate change interrupt request 


RAWLANE2 DIG IRO CTL RX ADAPT REQ IR 

Address: Operational Base + offset (0x3285 

| Bit [Attr|ResetValue| ss ——“‘“(SCéOS ecription — 
ae 


reserved_15_1 
5:1 |Ro | oxpeee Reserved for future use 
0x0 rx_adapt_req_irq 
Rx adaptation request interrupt 


RAWLANE2 DIG IRQ CTL RX ADAPT DIS IR 
Address: Operational Base + offset (0x3286) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


s reserved_15_1 
15:1 ]RO- oer Reserved for future use 
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| Bit |Attr|ResetValue| —Ci@eescription 


0x0 rx_adapt_dis_irq 
Rx adaptation disable interrupt 


RAWLANE2 DIG IRQ CTL RX RESET IRQ CLR 

Address: Operational Base + offset (0x3287) 

| Bit [Attr/ResetValue| Ci ecription 
[31:16/RO_|0x0000__—[reserved 


reserved 
. reserved_15_1 
15:1 |ro | eee Reserved for future use 
rx_reset_irq_clr 
lo rw foxo RX reset interrupt clear (self-clearing) 


RAWLANE2 DIG IRO CTL RX REO IRO CLR 

Address: Operational Base + offset (0x3288 

| Bit [Attr|ResetValue| ss ——“‘(S#CéOS eScription =— 
[31:16[RO |Ox0000_—sireserved — —“‘“‘“(“(“(‘;#;S;S;CTOOCCCOY 


F reserved_15_1 
, RO |ox0000 Reserved for future use 

rx_req_irq_clr 

jo rw oxo RX request interrupt clear (self-clearing) 


RAWLANE2 DIG IRQ CTL RX RATE IRQ CLR 

Address: Operational Base + offset (0x3289) 

| Bit [Attr|ResetValue|  —— ——Ci‘CDee@Scriptiom 
31:16[RO |0x0000_ reserved 


reserved_15_1 
5:1 |Ro | ie ecishe Reserved for future use 
rx_rate_irq_clr 
ae RX rate change interrupt clear (self-clearing) 


RAWLANE2 DIG IRQ CTL RX PSTATE IRQ CLR 

Address: Operational Base + offset (0x328A) 

| Bit [Attr/ResetValue| ss Céiescription 
31:16[RO_|0x0000_ reserved 


reserved_15_1 
5:1 |RO | exons Reserved for future use 
rx_pstate_irq_clr 
Pia RX pstate change interrupt clear (self-clearing) 


RAWLANE2 DIG IRO CTL RX ADAPT REQ IRO CLR 

Address: Operational Base + offset (0Ox328B 

| Bit [Attr|/ResetValue| ss ——“‘“CSS#éS scription =— 
ee 


reserved_15_1 
5:1 |Ro | oxpeoe Reserved for future use 
RX adaptation request interrupt clear (self-clearing) 


RAWLANE2 DIG IRQ CTL RX ADAPT DIS IRQ CLR 

Address: Operational Base + offset (0x328C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
31:16[RO |0x0000_ [reserved 


‘ reserved_15_1 
15:1 ]RO- Oinere Reserved for future use 
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| Bit |Attr|ResetValue| Ci escription 


rx_adapt_dis_irq_clr 
jo rw oxo RX adaptation disable interrupt clear (self-clearing) 


RAWLANE2 DIG IRQ CTL IRQ MASK 
Address: Operational Base + offset (0x328D) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


ss:7 Jpo loro iReservedforfture use 
Rw [oxo ia eae interrupt (O = cannot interrupt) 

tea Sern disable interrupt (0 = cannot interrupt) 

fetes Serene request interrupt (0 = cannot interrupt 

Meee GEA ots change interrupt (0 = cannot interrupt 

0 _|rw oo afar request inerupe (0 = cannot interupt) 


RAWLANE2 DIG IRQ CTL RX_INITIALIZE IR 

Address: Operational Base + offset (0x328E) 

| Bit [Attr/ResetValue| Ci escription 
i a oo 


reserved_15_1 
-1 RO |oxoo00 Reserved for future use 
0x0 rx_initialize_irq 
Rx initialize interrupt request 
RAWLANE2 DIG IRQ CTL RX INITIALIZE IRQ CLR 
Address: Operational Base + offset (0x328F) 


| Bit |Attr/ResetValue| Ci eescription 
ae ee Ree 


reserved_15_1 
1 fro | Oxo Reserved for future use 
rx_initialize_irg_clr 
—" a RX initialize interrupt clear (self-clearing 


RAWLANE2 DIG PMA XF RX OVRD OUT 
Address: Operational Base + offset (0x32A6 


| Bit |Attr|ResetValue| —Fs—s/s—/——C‘iecription = 
ae a 


reserved_15_ 4 
4 |RO- Onne0 Reserved for future use 


rx_reset_ovrd_en 
oo Override enable for rx_reset 
rw |oxo rx_reset_ovrd_val 
Override value for rx_reset 
rx_req_ovrd_en 
Override enable for rx_req 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_req_ovrd_val 
jo rw oxo Override value for rx_req 
RAWLANE2 DIG PMA XF RX PMA IN 
Address: Operational Base + offset (0x32A7) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. reserved_15_ 1 
15:1 |Ro | oes Reserved for future use 
0x0 ack 
Value from PMA for rx_ack 


RAWLANE2 DIG RX CTL OFFCAN CONT STATUS 
Address: Operational Base + offset (0x32E3 


| Bit |Attr|ResetValue| ss —/———C‘iescription = 
31:16|RO_[0x0000 


: reserved_15_ 1 
, RO |ox0000 Reserved for future use 

0x0 enable 

Enable status for RX continuous offset cancellation 


RAWLANE2 DIG RX _ CTL ADAPT CONT STATUS 
Address: Operational Base + offset (0x32E4) 


| Bit |Attr|/ResetValue| Ci eescription 
area 0x0000 


reserved_15_1 
5:1 |Ro | Rone Reserved for future use 
0x0 enable 
Enable status for RX continuous adaptation 


RAWLANE3S DIG PCS XF RX OVRD OUT 2 
Address: Operational Base + offset (0x3303) 


| Bit |Attr/ResetValue| Ci eescription 
eee ee 


reserved_15 2 
2 |Ro | eure Reserved for future use 
rx_valid_ovrd_en 
= Enable override for rx_valid 
rx_valid 
jo fw joxo | Override value for rx_valid 


RAWLANE3S DIG PCS XF RX PCS IN 5 

Address: Operational Base + offset (0x3304) 

Dit |Attr| Reset Value|_______Descrlptlon _ 
31:16/RO_|0x0000_ reserved 


: reserved_15_1 
15:1 Ro | OR0000. Reserved for future use 
0x0 rx_valid 
Value from PCS for rx_valid_i 


RAWLANE3 DIG PCS XF RX OVRD IN 
Address: Operational Base + offset (0x3305 
| Bit |Attr[ResetValue| ss —“‘;SSC*éi scription — 
[31:16[RO |0x0000_—sifreserved eC —“‘“‘(“‘“(‘(‘(;:S*S*S*™*C*C*C*C™C™C™C™C™C™C™C~*CYS 
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| Bit [Attr/ResetValue| CéDeescription 

is:1z{Ro [oxo Reserved forfuture we 

Bee for rx_adapt_afe_en 

ofr fort Eats verride values forall felis inthis register 
Sverre vale ford 


srw foxo Aside value for rx_Ipd 
ora value for rx_pstate 


RAWLANE3S DIG PCS XF RX OVRD IN 1 

Address: Operational Base + offset (0x3306) 

| Bit [Attr|ResetValue| CC‘ scription = 
31:16|RO_|0x0000__[reserved 


0x000 reserved_15 4 


Reserved for future use 
req_ovrd_en 
Override enable for rx_reca 


Override value for rx_req 

: 
Override enable for rx_reset 
Override value for rx_reset 


Ox 


RAWLANE3 DIG PCS XF RX OVRD_ IN 2 
Address: Operational Base + offset (0x3307) 


[ResetValue| Ciescription 
0x0000 


Ca 
Enable override for VCO controls 

Override value for rx_cdr_vco_highfrea 

Override value for rx_cdr_vco_lowfreq 

vco_Id_val_ovrd 


RAWLANE3S DIG PCS XF RX OVRD IN 3 

Address: Operational Base + offset (0x3308) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|0x0000_ reserved 


: reserved_15_5 
yo: RO |ox000 Reserved for future use 


5:5 
cont_ovrd_en 
pe Enable override values for rx_adapt_cont and rx_offcan_cont 
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| Bit |Attr[ResetValue| ——— ——Cti—“;C*C‘~Ci scription 
offcan_cont 

: Override value for rx_offcan_cont 
adapt_cont 

Override value for rx_adapt_cont 


adapt_req_ovrd_en 

Enable override values for rx_adapt_req 
adapt_req 

jo frw oxo Override value for rx_adapt_req 


RAWLANE3S DIG PCS XF RX_PCS IN 
Address: Operational Base + offset (0x3309) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


Value from PCS for rx_reset 
Value from PCS for rx_offcan_cont 


Value from PCS for rx_adapt_cont 
Value from PCS for rx_adapt_req 
Value from PCS for rx_adapt_dfe_en 
Value from PCS for rx_adapt_afe_en 


Value from PCS for rx_lIpd 
pstate 

Value from PCS for rx_pstate 
reserved_r_1 

Reserved 


: rate 

eee RO oxo Value from PCS for rx_rate 
req 

jo [ro foxo Value from PCS for rx_req 


RAWLANE3 DIG PCS XF RX _ PCS IN 1 
Address: Operational Base + offset (0x330A) 
| Bit |Attr|ResetValue| —C(eescription 
[31:16|RO_[0x0000_—ireserved 


reserved _15 7 

15:7 RO |ox000 Reserved for future use 
ref_Id_val 

6:0 | joxoo (UE from PCS for rx_ref_Id_val 


RAWLANE3 DIG PCS XF RX PCS IN 2 

Address: Operational Base + offset (0x330B) 

| Bit |Attr|ResetValue| —C(eescription 
[31:16|RO_[0x0000___| reserved 


reserved_15_ 15 
Reserved for future use 


1 


5 0x0 
cdr_vco_highfreg 
ms RO [oxo Value from PCS for rx_cdr_vco_highfreq 
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| Bit |Attr|ResetValue| Ci@eescription 


cdr_vco_lowfreq 
Ze Ro joxo Value from PCS for rx_cdr_vco_lowfrec 


. vco_lId_val 
12:0 [Ro pxonee Value from PCS for rx_vco_lId_val 


RAWLANE3 DIG PCS XF RX_PCS IN 3 
Address: Operational Base + offset (0x330C) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


‘ eq_afe_rate 

; Value from ASIC for rx_eq_ctle_pole 
Value from ASIC for rx_eq_ctle_boost 
Value from ASIC for rx_eq_vgai_gain 


RAWLANE3 DIG PCS XF RX PCS IN 4 
Address: Operational Base + offset (0x330D) 
| Bit |Attr[ResetValue| —C(eescription = 
31:16[RO_|0xo000_ reserved 


eq_dfe_tap2 
15: 0x00 Value from ASIC for rx_eq_dfe_tap2 


8 
: eq_dfe_tap1 
at RO [ooo Value from ASIC for rx_eq_dfe_tap1 


RAWLANE3 DIG PCS XF RX OVRD OUT 
Address: Operational Base + offset (0x330E) 


| Bit |Attr|Reset Value| —s—sDeScription 
31:16/RO |0x0000 reserved 


: reserved_15_2 

ee RO_|ox0000 Reserved for future use 
en_ctl 

: Enable override values for all control outputs of this register 
ack 

jo [aw fot Override value for rx_ack 


RAWLANE3 DIG PCS XF RX_PCS OUT 
Address: Operational Base + offset (0x330F) 
| Bit [Attr|ResetValue| Ci‘ e@Scritiom 
[31:16|RO [0x0000_—i reserved 


: reserved_15_ 1 
15:1 ]Ro- Oxt0n” Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANE3 DIG PCS XF RX ADAPT ACK 
Address: Operational Base + offset (0x3310) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 
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| Bit |Attr[ResetValue| —————C—i‘“‘;C‘Ci scription 
; reserved_15_12 
mee Ro joxo Reserved for future use 
: rx_eq_afe_rate_ovrd_val 
ite oxo Override val for rx_eq_afe_rate[1:0] 
rx_eg_ctle_pole_ovrd_val 
Override val for rx_eq_ctle_pole[1:0] 
rx_eq_att_ovrd_en 


Individual override enable for ATT 


rx_eq_vgai_gain_ovrd_en 
Individual override enable for gain 


rx_eq_ctle_boost_ovrd_en 
Individual override enable for boost 
rx_eq_ctle_pole_ovrd_en 


Individual override enable for pole 
Individual override enable for rate 
Individual override enable for TAP1 
Individual override enable for TAP2 


rx_adapt_ack 
RX adaptation Acknowledge 


RAWLANE3 DIG PCS XF RX ADAPT FOM 
Address: Operational Base + offset (0x3311 


| Bit |Attr|ResetValue| ss ———C‘iescription = 
31:16|RO_[0x0000 


: reserved_15_8 
at Ro |oxoo | Reserved for future use 

F rx_adapt_fom 
ea RX adaptation figure of merit 


RAWLANE3 DIG PCS XF RX OVRD_ IN 4 
Address: Operational Base + offset (0x3312) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
ref_ld_val_ovrd_en 
Enable override for rx_ref_Id_val 
ref_Id_val_ovrd 
6:0 rw joxoo Override value for rx_ref_lId_val 


RAWLANE3 DIG PCS XF RX _PCS OUT 2 

Address: Operational Base + offset (0x3313) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
[31:16|RO_[0x0000_ reserved 


: reserved_15_1 
ae RO |ox0000 Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANE3S DIG PCS XF LANE NUMBER 
Address: Operational Base + offset (0x3315) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


c reserved_15 4 

ee RO |oxoo0 Reserved for future use 
P lane_number 

3:0 ro |oxo Current lane number 


RAWLANE3 DIG PCS XF ATE OVRD IN 
Address: Operational Base + offset (0x3318 


| Bit |Attr|ResetValue| s/s ——C—C‘iecription = 
31:16|RO_[0x0000 


po ooo eae 
Reserved for future use 

Enable override value for rx_adapt_dfe_en input 
Override value for rx_adapt_dfe_en input 


Enable override value for rx_adapt_afe_en input 
po (aca enna 
Override value for rx_adapt_afe_en input 
Enable override value for rx_req input 
rx_req_ate_ovrd_val 
Override value for top-level rx_reg input 


RAWLANE3 DIG PCS XF RX EQ DELTA IQ OVRD IN 
Address: Operational Base + offset (0x3319 


Reserved for future use 
rx_eq_delta_iq_ovrd_en 
Enable override value for rx_eq_delta_iq 


rx_eq_delta_iq_ovrd_val 77 
Override value for rx_eg_delta_ic 


RAWLANE3S DIG PCS XF RX EQ OVRD IN 1 
Address: Operational Base + offset (0x331D 


| Bit |Attr|ResetValue|  ——s—/s—/——C—C‘i scription = 
31:16|RO_[0x0000 


’ reserved_15_13 
eek RO oxo Reserved for future use 
. rx_eq_ctle_boost_ovrd_val 
am Override value for rx_eq_ctle_boost[4:0] 


rx_eq_ovrd_en 
Enable override values for all RX EQ settings 


rx_eq_att_Ivl_ovrd_val 

Override value for rx_eq_att_lIvl[2:0] 
rx_eq_afe_gain_ovrd_val 

Override value for rx_eq_afe_gain[3:0] 
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RAWLANE3 DIG PCS XF RX EQ OVRD IN 2 
Address: Operational Base + offset (0x331E) 


| Bit |Attr/ResetValue| Ci eescription 
oo ea 


rx_eq_dfe_tap2_ovrd_val 
Override value for rx_eq_dfe_tap2[7:0] 
rx_eq_dfe_tap1_ovrd_val 
| Override value for rx_eq_dfe_tapi[7:0] 


RAWLANE3 DIG FSM FSM FSM OVRD CTL 
Address: Operational Base + offset (0x3320 


Bit {attr} Reset Value 
erick 0x0000 


oO ae 5.15 
oxo, asennad eves, future use 


fsm_ovrd_en 
RW {0x0 Enable overriding the FSM execution of commands must be 

asserted to use FSM_CMD_START and FSM_JMP_EN features 

a 506 rn er rey 
Start executing the new command, this is a a aaa ane: | bit 
fsm_jmp_en 

12 RW {0x0 Force the FSM to jump to FSM_JMP_ADDR in the program 
memory is applied when FSM_CMD_START is pulsed. 
fsm_jmp_addr 

11:0 |RW |0x000 The jump address used when FSM_JUMP_EN=1, the address is 
encoded as follows: [11:8] mem_lane, [7:5] bank, [4:0] register 


RAWLANE3 DIG FSM FSM MEM ADDR MON 
Address: Operational Base + offset (0x3321) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


. mem_addr 
15:0 |RO- cats Current value of memory address used in lane FSM 


RAWLANE3S DIG FSM FSM STATUS MON 
Address: Operational Base + offset (0x3322 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


reserved_15_11 
s:ti]po joo |pcservedforfutureuse 
fo po foo ee cae i 
Check, if read mask is currently disabled (i.e. mask is all ones) 
Check, if write mask is currently disabled (i.e. mask is all ones 


i 
Check, if wait counter currently equals zero 
pf po ia 
Check, if ALU result register currently equals zero 
Current value of ALU overflow bit 


cmd_rdy 
5 0x0 New command is ready for execution (applicable when 
FSM_OVRD_EN=1 
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| Bit |Attr|ResetValue| Ci@eescription 


: state 
4:0 ro foxoo | Current state of lane FSM 


RAWLANE3 DIG FSM FSM CR REG OP XTND EN 

Address: Operational Base + offset (0x3323) 

| Bit [Attr/ResetValue| Ci ecription 

[31:16[RO_|0x0000_ reserved 
reserved_15_1 

15:1 |Ro |oxoooo  [Retemedforfutureuse 

cr_reg_op_xtnd_en 

CR interface timing extension enable 


1'bO: No timing extension 
1'b1: Timing extension 


RW |0x0 


RAWLANE3 DIG FSM FAST RX STARTUP CAL 

Address: Operational Base + offset (0x3324) 

| Bit [Attr|ResetValue| CC‘ scription = 
[31:16|RO_ |0x0000__[reserved 


reserved 
: reserved_15_1 
Hoes RO |oxo000 Reserved for future use 
0x0 fast_rx_startup_cal 
Status of fast RX start-up calibration 
RAWLANE3 DIG FSM _ FAST RX_ ADAPT 
Address: Operational Base + offset (0x3325 


| Bit |Attr|ResetValue| —ss—s/————C—C‘i scription = 
31:16|RO_[0x0000 


reserved_15_1 
15:1 ro joxooco  |pcservedforfutureuse 
p po po (Saar enstn 
Status of fast RX adaptation 
RAWLANE3 DIG FSM_FAST RX_AFE CAL 
Address: Operational Base + offset (0x3326) 
| Bit [Attr|ResetValue| CC‘ ection — 
[31:16|RO [0x0000_ reserved 


: reserved_15_1 
ane RO |ox0000 Reserved for future use 
0x0 fast_rx_afe_cal 
Status of fast RX AFE DAC start-up calibration 


RAWLANE3 DIG FSM FAST RX DFE CAL 

Address: Operational Base + offset (0x3327) 

| Bit |Attr[Reset Value] C(@eescription 
[31:16|RO_[0x0000_—ireserved 


: reserved_15 1 
15:1 fro | Oneee Reserved for future use 
0x0 fast_rx_dfe_cal 
Status of fast RX DFE slicer start-up calibration 


RAWLANE3 DIG FSM FAST RX BYPASS CAL 

Address: Operational Base + offset (0x3328 

| Bit |Attr[ResetValue|  ——s<s—“‘S™ Ci scription — 
[31:16[RO |0x0000_—sifreserved — — —“‘“(C‘(‘“‘“‘“(“(;:S#S*S*C*C*C*C*C*C*C™C™C™C™C™C‘~*@CS 
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ae OS Naa 


————_—Peseription 15_1 
1 |ro | Oxpnee Reserved for future use 


p hope erma 
Status of fast RX bypass slicer start-up calibration 


RAWLANE3 DIG FSM_ FAST RX_REFLVL_ CAL 

Address: Operational Base + offset (0x3329) 

Bit, |Attr| Reset Value| ____________Deseription _| 
15:1 fo [owoooo  fesenee 


loxoo00 ——_—freserved 51 
Ro Joxoooo | Reserved for future use 


fast_rx_reflvl_cal 
0x0 Status of fast RX reference level (100mv, 125mv, 150mv) start- 
up calibration 


RAWLANE3 DIG FSM FAST RX IQ CAL 
Address: Operational Base + offset (0x332A) 
| Bit |Attr|ResetValue| —C(@eescription = 
a 


reserved_15_1 
S:1 |Ro | aay Reserved for future use 
0x0 fast_rx_iq_cal 
Status of fast RX IQ start-up calibration 


RAWLANE3 DIG FSM FAST RX AFE ADAPT 

Address: Operational Base + offset (0x332B) 

| Bit |Attr|ResetValue| —C(eescription = 
[31:16|RO_ |0x0000__| reserved 


reserved 
: reserved_15_1 
15:1 ro | en oee Reserved for future use 
0x0 fast_rx_afe_adapt 
Status of fast RX AFE DAC start-up adaptation 


RAWLANE3 DIG FSM FAST RX DFE ADAPT 

Address: Operational Base + offset (0x332C 

| Bit |Attr[ResetValue| “ss —“(;‘“C;C™C~CiS escription 
[31:16[RO |0x0000_—sireserved i —“‘“‘“(“(“(“(<;™!W™OC~CdC 


; reserved_15_1 
: RO |ox0000 Reserved for future use 

0x0 fast_rx_dfe_adapt 

Status of fast RX DFE DAC start-up adaptation 


RAWLANE3_ DIG FSM FAST SUP 

Address: Operational Base + offset (0x332D) 

| Bit |Attr[ResetValue| —C(eescription = 
31:16[RO_|oxoo00_ reserved 


reserved_15_1 
5:1 |Ro | exten Reserved for future use 
A 
Status of fast support block (Rtune) 


RAWLANE3 DIG FSM FAST RX IQ WALK 
Address: Operational Base + offset (0x332E) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


. reserved_15_1 
; RO |oxo000 Reserved for future use 

0x0 fast_rx_igq_walk 

Status of fast RX IQ walk start-up adaptation 


RAWLANE3 DIG FSM FAST RX PWRUP 
Address: Operational Base + offset (0x332F 
| Bit |Attr[ResetValue| << ——“‘SW Ci scription — 
Se ee 


reserved_15_1 
5:1 |ROo | Ont? Reserved for future use 
Status of fast RX power-up (LOS, VREG/AFE and DCC) 


RAWLANE3 DIG FSM_FAST RX_VCO WAIT 

Address: Operational Base + offset (0x3330) 

| Bit [Attr|ResetValue|  ————Cié‘ie@Scriptiom 
re 


reserved_15_1 
1 ro oxo000 Reserved for future use 
0x0 fast_rx_vco_wait 
Status of fast RX VCO wait times 
RAWLANE3 DIG FSM FAST RX VCO CAL 
Address: Operational Base + offset (0x3331) 


| Bit |Attr/ResetValue| Ci eescription 
a Saeee 


reserved_15_ 1 
1 [Ro | panos Reserved for future use 
0x0 fast_rx_vco_cal 
Status of fast RX VCO calibration 


RAWLANE3 DIG FSM FAST RX CONT CAL ADAPT 

Address: Operational Base + offset (0x3333 

| Bit |Attr/ResetValue| ss ——i‘“‘;S~SCéi scription — 
[31:16|RO_|0x0000__[reserved 


reserved 
5 reserved_15_1 
15:1 ]RO- Oxgene Reserved for future use 
0x0 fast_rx_cont_cal_adapt 
Status of fast RX continuous calibration/adaptation 


RAWLANE3 DIG FSM _ FAST RX_CONT ADAPT 
Address: Operational Base + offset (0x3334) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_1 
Ro | Oxgnee Reserved for future use 


0x0 fast_rx_cont_adapt 
Status of fast RX continuous adaptation 


RAWLANE3 DIG FSM FAST RX CONT DATA CAL 
Address: Operational Base + offset (0x3335) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


: reserved_15 1 
, RO |oxo000 Reserved for future use 

0x0 fast_rx_cont_data_cal 

Status of fast RX continuous data calibration 


RAWLANE3 DIG FSM _FAST RX CONT PHASE CAL 

Address: Operational Base + offset (0x3336 

| Bit |Attr[ResetValue|  ——s<s ——‘S™ Ci scription — 
[31:16[RO |Ox0000_——sireserved — — —“‘“‘“‘(“(“(CS*S*C*C*C*C*C*C*C*C*™*™*™*™C™C™C™C™C~C‘*CY 


reserved_15_1 
sit |Ro [oxo000  [Reservedforfuture se 
p hohe Ree eae 
Status of fast RX continuous phase calibration 
RAWLANE3 DIG FSM _FAST RX CONT AFE CAL 
Address: Operational Base + offset (0x3337) 
| Bit |Attr[ResetValue| —C(@eescription 
a 


reserved_15_ 1 
5:1 |Ro | Ox0000 Reserved for future use 
0x0 fast_rx_cont_afe_cal 
Status of fast RX continuous AFE calibration 


RAWLANE3 DIG FSM FAST RX _ ATT VGA ADAPT 
Address: Operational Base + offset (0x3338) 


| Bit |Attr/ResetValue| Ci eescription 
a Saeee 


reserved_15_1 
RO |ox0000 Reserved for future use 
fast_rx_flags_rsvd_0 
po po ere 


RAWLANE3 DIG FSM FAST RX CTLE ADAPT 

Address: Operational Base + offset (0x3339 

| Bit |Attr[ResetValue| “ss ——“‘;‘“;C™C«éi scription 
[31:16|RO |0x0000__[reserved 


reserved 
5 reserved_15_1 
15:1 ]RO- tee Reserved for future use 
fast_rx_flags_rsvd_1 
eo |ro foo resect 


RAWLANE3 DIG FSM _ FAST RX VGA ADAPT 

Address: Operational Base + offset (0x333A) 

| Bit |Attr|ResetValue| —C(Deescription = 
31:16[RO_|oxo00O reserved 


reserved_15_1 
Ro | Oxgnee Reserved for future use 


fast_rx_flags_rsvd_2 
fro foro Reserved 


RAWLANE3 DIG FSM CTLE ALGO TWO PT EXIT 
Address: Operational Base + offset (0x333B) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


. reserved_15_1 
; RO |ox0000 Reserved for future use 

fast_rx_flags_rsvd_3 

eo fro foo reser 


RAWLANE3 DIG FSM FAST RX _ IQ ADAPT 

Address: Operational Base + offset (0x333C 

| Bit |Attr[ResetValue|  ———<s<s ——“‘;S™~C#éi scription — 
ee 


reserved_15_1 
5:1 |ROo | Oxtone Reserved for future use 
0x0 fast_rx_igq_adapt 
Status of fast RX IQ adapt start-up adaptation 


RAWLANE3 DIG FSM RX _CTLE ALGO EH SEL 

Address: Operational Base + offset (0x333D) 

| Bit |Attr[ResetValue| ——C(@eescription = 
a 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
0x0 rx_ctle_algo_eh_sel 
Status of RX CTLE adapt selected algo 


RAWLANE3 DIG FSM RX IQ PHASE OFFSET 

Address: Operational Base + offset (0x333F) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
a 


reserved_15_4 
i sos Reserved for future use 
0x0 rx_iq_phase_offset 
Offset value for IQ phase calculation 


RAWLANE3 DIG AON AFE ATT IDAC OFST 

Address: Operational Base + offset (0x3340 

| Bit |Attr[ResetValue| =< —“(i;i‘“;C™C*Ci scription 
[31:16|RO |0x0000__[reserved 


reserved —“(sis‘“CSs‘“‘“‘“SC*d 
; reserved_15 8 
15:8 |ro foxoo | Reserved for future use 
f afe_att_idac_ofst 
Offset value for AFE ATT iDAC 


RAWLANE3 DIG AON AFE CTLE IDAC OFST 
Address: Operational Base + offset (0x3341) 


| Bit |Attr|/ResetValue| Ci escription 
31:16|RO_|0x0000 


reserved_15_8 
: Ro Joxoo Reserved for future use 


. afe_ctle_idac_ofst 
Offset value for AFE CTLE iDAC 
RAWLANE3 DIG AON AFE VGA1 IDAC OFST 
Address: Operational Base + offset (0x3342) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


‘ reserved_15 8 
af RO foxoo Reserved for future use 

. afe_vgal_idac_ofst 

Offset value for AFE VGA1 iDAC 


RAWLANE3 DIG AON RX ADAPT FOM 
Address: Operational Base + offset (0x3343 


| Bit |Attr|ResetValue| s/s = ———C‘iescription 
ae leat 


0x00 reserved_15_8 
Reserved for future use 
rx_adapt_fom 
"Sa Adaptation figure of merit (FOM) 


RAWLANE3 DIG AON DFE SUMMER ODD IDAC OFST 

Address: Operational Base + offset (0x3344) 

| Bit [Attr|ResetValue| ————Ci‘i@Scritiom 
[31:16{RO [0x0000_ reserved 


0x00 reserved_15_ 8 
Reserved for future use 
dfe_summer_odd_idac_ofst 
nae Offset value for DFE summer odd iDAC 
RAWLANES DIG AON DFE PHASE EVEN VDAC OFST 
Address: Operational Base + offset (0x3345) 


| Bit |Attr/ResetValue| Ci eescription 
ae oe 


0x00 reserved_15 8 
Reserved for future use 
dfe_phase_even_vdac_ofst 
“| Offset value for DFE phase even vDAC 
RAWLANE3 DIG AON DFE PHASE ODD VDAC OFST 
Address: Operational Base + offset (0x3346 


| Bit |Attr|ResetValue| Ci‘ eScriptiom 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_8 
15:8 |ro foxoo | Reserved for future use 
, dfe_phase_odd_vdac_ofst 
Offset value for DFE phase odd vDAC 


RAWLANE3 DIG AON DFE EVEN REF LVL 
Address: Operational Base + offset (0x3347) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_8 
: Ro Joxoo Reserved for future use 


: dfe_even_ref_lvl 
DFE even reference level 
RAWLANE3 DIG AON DFE ODD REF LVL 
Address: Operational Base + offset (0x3348) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


; reserved_15_ 8 
= RO foxoo Reserved for future use 
‘ dfe_odd_ref_lvl 
RAWLANE3 DIG AON RX PHSADJ LIN 
Address: Operational Base + offset (0x3349 


| Bit |Attr|ResetValue| ss ———C‘iescription = 
a ee 


reserved_15_5 
a pxOg8 Reserved for future use 
rx_phsadj_lin 
Linear value for RX phase adjust 


RAWLANE3_ DIG AON RX _ PHSADJ MAP 
Address: Operational Base + offset (0x334A) 
| Bit [Attr|ResetValue| Ci‘ ection 
a 


reserved_15_5 
5:5 [Ro | Ox000 Reserved for future use 
rx_phsadj_map 
he Mapped value for RX phase adjust 


RAWLANE3 DIG AON DFE DATA EVEN HIGH VDAC OFST 

Address: Operational Base + offset (0x334B) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16[RO_|0xo000_ reserved 


0x00 reserved_15 8 
Reserved for future use 
dfe_data_even_high_vdac_ofst 
=n) ae Offset value for DFE data even high vDAC 
RAWLANE3S DIG AON CDR UNLOCKED CNT 
Address: Operational Base + offset (0x334C 


| Bit |Attr|ResetValue| ——ié‘i@Scriptiom 
31:16/RO |0x0000 reserved 


reserved 
: reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
, dfe_data_even_low_vdac_ofst 
Offset value for DFE data even low vDAC 
RAWLANE3 DIG AON DFE DATA ODD HIGH VDAC OFST 
Address: Operational Base + offset (0x334D) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_8 
: Ro Joxoo Reserved for future use 


. dfe_data_odd_high_vdac_ofst 
Offset value for DFE data odd high vDAC 
RAWLANE3 DIG AON RX ADAPT DONE NEW 
Address: Operational Base + offset (0x334E) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


‘ reserved_15 8 
= RO foxoo Reserved for future use 
: dfe_data_odd_low_vdac_ofst 
Offset value for DFE data odd low vDAC 
RAWLANES3S DIG AON DFE BYPASS EVEN VDAC OFST 
Address: Operational Base + offset (0x334F 


| Bit |Attr|ResetValue|  —s—s/s—C—C‘iecription = 
eae leat 


spo oo emetiae 
Reserved for future use 
dfe_bypass_even_vdac_ofst 
—"" a Offset value for DFE bypass even vDAC 
RAWLANE3 DIG AON DFE BYPASS ODD VDAC OFST 
Address: Operational Base + offset (0x3350) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


0x00 reserved_15_8 
Reserved for future use 
dfe_bypass_odd_vdac_ofst 
ae Offset value for DFE bypass odd vDAC 
RAWLANE3 DIG AON DFE ERROR EVEN VDAC OFST 
Address: Operational Base + offset (0x3351) 


| Bit |Attr/ResetValue| Ci eescription 
ae oe 


0x00 reserved_15 8 
Reserved for future use 
dfe_error_even_vdac_ofst 
| ae Offset value for DFE error even vDAC 
RAWLANE3S DIG AON DFE ERROR ODD VDAC OFST 
Address: Operational Base + offset (0x3352 


| Bit |Attr|ResetValue| —ié‘i@Scriptiom 
31:16/RO |0x0000 reserved 


reserved —(ts—‘C‘“‘“‘“‘CSC*dr 
; reserved_15 8 
15:8 |ro foxoo | Reserved for future use 
‘ dfe_error_odd_vdac_ofst 
Offset value for DFE error odd vDAC 
RAWLANE3 DIG AON RX IQ PHASE ADJUST 
Address: Operational Base + offset (0x3353) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_7 
g RO |ox000 Reserved for future use 


rx_iq_phase_adjust 
6:0 |rw foxor | Value for RX IQ phase adjust 


RAWLANE3S DIG AON RX IQ PHASE DELTA OFFSET 


Address: Operational Base + offset (0x3354) 
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| Bit |Attr|ResetValue| SS Ci@eescription 
[31:16]RO_|0x0000 


2 reserved_15_5 
a RO |ox000 Reserved for future use 

: rx_iq_phase_delta_offset 

Value for RX IQ phase offset + delta value 


RAWLANE3 DIG AON RX FW_REVISION PMA LABEL 

Address: Operational Base + offset (0x3355 

| Bit |Attr[ResetValue|  —=—s<s———“i;‘“; Ci scription 
[31:16[RO |Ox0000_—sifreserved — — —“‘“‘(‘“‘“(“(S#*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C™C™C~C~C*dCYS 


reserved 
ee Reserved 
pma_label 
wits PMA label 


RAWLANE3 DIG AON_INIT PWRUP DONE 

Address: Operational Base + offset (0x3356) 

| Bit [Attr|ResetValue|  ————Cé‘i@Scriptiom 
a 


reserved_15_1 
1 Ro |oxoo00 Reserved for future use 
rw loxo init_pwrup_done 
Indicates whether initial power-up has completed or not. 


RAWLANE3 DIG AON RX ADPT ATT 

Address: Operational Base + offset (0x3357) 

| Bit |Attr[ResetValue| —C(eescription 
[31:16|RO_[0x0000_—ifreserved 


0x00 reserved_15 8 
Reserved for future use 
att_adpt_val 
oe Stored RX adapted ATT value 
RAWLANE3 DIG AON RX ADPT VGA 
Address: Operational Base + offset (0x3358 
| Bit [Attr|/ResetValue| ss —“‘“CWS*éiS scription =— eC 
31:16/RO |0x0000 reserved 


Weserveds = Se 
* reserved_15_10 
Horne Ro Joxoo Reserved for future use 
vga_adpt_val 
9:0 few | Onto Stored RX adapted VGA value 


RAWLANE3S DIG AON RX _ADPT CTLE 
Address: Operational Base + offset (0x3359) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


reserved_15_10 
Ro joxoo Reserved for future use 


ctle_boost_adpt_val 
9:0 few | Onto? Stored RX adapted CTLE boost value 
RAWLANE3 DIG AON RX ADPT DFE TAP1 
Address: Operational Base + offset (0x335A) 
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Bit |Attr| Reset Value|____________Deseription _| 
aoe Seas 0x0000 


reserved_15 13 
Reserved for future use 
dfe_tap1_adpt_val 

oxpoce Stored RX adapted DFE TAP1 value 


RAWLANE3 DIG AON RX ADAPT DONE 
Address: Operational Base + offset (0x335B 


| Bit |Attr|ResetValue| s/s —/—C—C‘iecription = 
eas ieae 


reserved_15_1 
1 [Ro | exOun? Reserved for future use 
p fpe feat 
Indicates whether RX adaptation has completed or not. 


RAWLANE3S DIG AON FAST FLAGS 
Address: Operational Base + offset (0x335C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


ctle_algo_eh_sel 
RW |0x0 Decides between 1'b1 - "EYE_HEIGHT" or 1'bO - "MIN _BOT_TOB" 
algorithms 


ew poe 
13 [rw [oxo Emabtefaat cig wale 
fs _ [rw fox Enable fast suppor: block (tune) 
few oxo Enables fst x DEE DAC start-up adaptation 
6 [rw foxo ance na By IQ start-up calibration 


fast_rx_reflvl_cal 

5 RW /|0x0 Enables fast RX reference level (100mv, 125mv, 150mv) start-up 
calibration 
fast_rx_bypass_cal 

Enables fast RX bypass slicer start-up calibration 
fast_rx_dfe_cal 

Enables fast RX DFE slicer start-up calibration 
fast_rx_afe_cal 

Enables fast RX AFE DAC start-up calibration 
fast_rx_adapt 

Enables fast RX adaptation 
fast_rx_startup_cal 

jo [aw foxo Enables fast RX start-up calibration 
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RAWLANE3 DIG AON RX ADPT DFE TAP2 
Address: Operational Base + offset (0x335D 


| Bit |Attr|Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15 12 
sakes ee eee Reserved for future use 
dfe_tap2_adpt_val 
oxen Stored RX adapted DFE TAP2 value 
RAWLANE3 DIG AON RX ADPT BOOST FUNC LOWER LIMIT 
Address: Operational Base + offset (0x335E) 
| Bit |Attr[ResetValue|—“‘;‘“C;S™C*éicription =— sd 
31:16|RO_[0x0000 


: reserved_15 8 
15:8 |ro foxoo Reserved for future use 
‘ boost_func_lower_limit 
Stored boost val cost func lower limit 


RAWLANE3 DIG AON RX ADPT BOOST FUNC UPPER LIMIT 

Address: Operational Base + offset (0Ox335F 

| Bit |Attr[ResetValue| ss ——“‘;SW~ Ci escription — 
[31:16[RO |0x0000_—sireserved — —“‘“‘“(“(“(‘(‘(;S;:*™C*C*C*C*C*CidC 


F reserved_15_8 
. ro |oxoo | Reserved for future use 

: boost_func_upper_limit 

Stored boost val cost func upper limit 


RAWLANE3 DIG AON RX FW_REVISION RAW_ LABEL 
Address: Operational Base + offset (0x3360) 


| Bit |Attr|/ResetValue| Ci escription 
aoe 0x0000 


reserved 

raw_label 
ee RAW label 
RAWLANE3 DIG AON RX SLICER CTRL EVEN 
Address: Operational Base + offset (0x3361) 


| Bit |Attr/ResetValue| Ci eescription 
= ie 


reserved_15 4 
a Ox0R0 Reserved for future use 
rx_ana_slicer_ctrl_e 
3:0 Jaw fox OG for rx_ana_slicer_ctrl_e[3:0] 


RAWLANE3 DIG AON ERL MODE INIT ADAPT SET DONE 

Address: Operational Base + offset (0x3362 

| Bit |Attr[ResetValue|  ———s<s—“(;‘“;C™SCCéi scription 
a = 


reserved_15 4 
a OxOue Reserved for future use 
rx_ana_slicer_ctrl_o 
3:0 [aw fox7 Re for rx_ana_slicer_ctrl_o[3:0] 


RAWLANE3_ DIG AON RX _FW_REVISION_ PCS_ LABEL 
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Address: Operational Base + offset (0x3363 


| Bit |Attr|ResetValue|  —=—ss/——C—C‘iecription = 
31:16|RO_[0x0000 


; reserved 
geste Reserved 

; pcs_label 
11:0 Rw |oxo00 PCS label 


RAWLANE3 DIG AON ADPT CTL O 

Address: Operational Base + offset (0x3364 

| Bit |Attr[ResetValue| ss ——“‘;‘“‘;C™C«éi scription 
[31:16|RO_|0x0000__[reserved 


reserved 
: val 
Oe Value of adaptation control 


RAWLANE3 DIG AON ADPT CTL 1 

Address: Operational Base + offset (0x3365) 

| Bit [Attr|ResetValue| CC‘ scription =— 
[31:16[RO_|Oxo000 reserved 


: val 
OXO000 Value of adaptation control 


RAWLANE3S DIG AON _ADPT_ CTL 2 
Address: Operational Base + offset (0x3366) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


‘ val 
expen Value of adaptation control 


RAWLANE3 DIG AON _ADPT CTL 3 

Address: Operational Base + offset (0x3367 

| Bit |Attr|ResetValue|  ——— “s—“*‘“CW:#Céi eScription=— (sd 
[31:16[RO [0x0000_——sifreserved ee —“(i‘“C*sS™S™S:S™SS:CCCCid 


, val 
Oxe000 Value of adaptation control 


RAWLANE3 DIG AON ADPT CTL 4 

Address: Operational Base + offset (0x3368 

| Bit |Attr/ResetValue| ss ——“‘SW Ci scription — 
[31:16[RO |0x0000_—sireserved — — —“‘“‘“‘“(“(“(S;*™S™C™~™C™C~sdY 


: val 
pxoOOe Value of adaptation control 


RAWLANE3 DIG AON ADPT CTL 5 

Address: Operational Base + offset (0x3369) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|0xo000_ reserved 


: val 
beer Value of adaptation control 


RAWLANE3 DIG AON ADPT CTL 6 

Address: Operational Base + offset (0x336A) 

| Bit |Attr[ResetValue| ——C(eescription 
[31:16[RO_|oxoo00 [reserved 
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| Bit |Attr|ResetValue| Ci@eescription 


, val 
enone Value of adaptation control 


RAWLANE3 DIG AON ADPT CTL 7 
Address: Operational Base + offset (0x336B) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


. val 
moooe Value of adaptation control 


RAWLANE3S DIG AON RX FW REVISION FW_ LABEL 
Address: Operational Base + offset (0x336C) 


| Bit |Attr/ResetValue| Ci eescription 
a eee 


reserved 
fw_label 
dee FW label 
RAWLANE3 DIG AON FAST FLAGS 2 
Address: Operational Base + offset (0x336D 


| Bit |Attr|ResetValue| s/s —/——CS—C‘iecription = 
31:16|RO_|0x0000 


Reserved 
= cE. acy ee link training 
Fe a ee 
es jawilone.eealae ero. 


fast_rx_ctle_adapt 

6 rw foxo Enables fast RX CTLE adaptation 
fast_rx_att_vga_adapt 

Enables fast RX ATT_VGA adaptation 
fast_rx_cont_afe_cal 

Enables fast RX continuous AFE calibration 
fast_rx_cont_phase_cal 

Enables fast RX continuous phase calibration 
fast_rx_cont_data_cal 

Enables fast RX continuous data calibration 
fast_rx_cont_adapt 

Enables fast RX continuous adaptation 

Rw lox0 fast_rx_cont_cal_adapt 

Enables fast RX continuous calibration/adaptation 


RAWLANE3 DIG AON RX RESERVED REG O 

Address: Operational Base + offset (0Ox336E 

| Bit |Attr[ResetValue| “ss —“(i;i‘“;C™CC*Ci scription 
[31:16|RO |0x0000_—sifreserved eC“ —~—“‘“‘“‘“(CS*C*C“(“(“‘“‘“(“(“#‘“‘$N#N:COCOC 
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| Bit |Attr|ResetValue| Ci@eescription 


; reserved_0O 
0x0000 Reserved fields 


RAWLANE3S DIG AON TXRX OVRD IN 

Address: Operational Base + offset (0x336F) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16|RO_ |0x0000__[reserved 


reserved 
: reserved_15_2 
15:2 Ro | eee Reserved for future use 


rx_disable_ovrd_en 
Override enable for rx_disable 
rx_disable_ovrd_val 
jo rw oxo Override value for rx_disable 
RAWLANE3 DIG AON RX PHSADJ LIN LEFT 
Address: Operational Base + offset (0x3370) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15_5 
i259 RO |ox000 Reserved for future use 

: rx_phsadj_lin_left 
an Linear value for RX phase adjust on left 


RAWLANE3 DIG AON RX PHSADJ LIN RIGHT 

Address: Operational Base + offset (0x3371 

| Bit |Attr[ResetValue|  ——<s——“‘S™SCéiescription — 
[31:16[RO |0x0000_—sireserved — — —“‘“‘“‘“‘“‘“(CS*S*S*S*™*™*™*™*™C™C™C™C™C~*CYS 


: reserved_15_5 
sca RO |ox000 Reserved for future use 
; rx_phsadj_lin_right 
ae Linear value for RX phase adjust on right 
RAWLANE3 DIG AON RX PHSADJ LIN ADAPT 
Address: Operational Base + offset (0x3372) 
| Bit |Attr[ResetValue| —C(Deescription = 
31:16|RO_[0x0000 


: reserved_15_5 
15:5 |RO_ exuee Reserved for future use 
y rx_phsadj_lin_adapt 
Linear value for RX phase adjust IQ adapt value 


RAWLANE3S DIG AON RX RESERVED REG 1 

Address: Operational Base + offset (0x3373) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:16|RO_ |0x0000__[reserved 


reserved —s—‘“Cs—“—s—s‘“‘“‘SC*d 
; reserved_1 
0x0000 Reserved fields 


RAWLANE3S DIG AON RX _ADPT VGA _ 1 
Address: Operational Base + offset (0x3378) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


; reserved_15_10 
penne Ro joxoo Reserved for future use 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3614 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


vga_adpt_val 
9:0. [RW ox0e) Stored RX adapted VGA value Ist iter 


RAWLANE3S DIG AON RX ADPT CTLE 1 
Address: Operational Base + offset (0x3379) 
| Bit [Attr|ResetValue| ss ——C‘CiScription = 
[31:16[RO_|0x0000_ reserved 


, reserved_15_10 

0 RO foxoo Reserved for future use 
ctle_boost_adpt_val 

9:0, |Rw ene Stored RX adapted CTLE boost value ist iter 
RAWLANE3 DIG AON RX _ADPT DFE TAP1 1 
Address: Operational Base + offset (0x337A 
 Bit_{Attr| Reset Value 
a 0x0000 


sno vo res 
Reserved for future use 

dfe_tap1_adpt_val 
Ox0000 Stored RX adapted DFE TAP1 value ist iter 


RAWLANE3 DIG AON RX ADPT DFE TAP2 1 

Address: Operational Base + offset (0x337D) 

| Bit |Attr|ResetValue| —C(@eescription = 
ee a 


reserved_15_12 
Reserved for future use 
dfe_tap2_adpt_val 
Oxon Stored RX adapted DFE TAP2 value 1st iter 
RAWLANE3 DIG IRQ CTL RESET RIN RE 
Address: Operational Base + offset (0x3380) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
ao eee 


reserved_15_ 1 

1 RO |oxoo00 Reserved for future use 
reset_rtn_regq 

RAWLANE3_ DIG IRO CTL RX RESET IR 

Address: Operational Base + offset (0x3381 


| Bit |Attr|ResetValue| ss s/s —CC—C‘iecription = 
Sea ae 


reserved_15_1 
1 [RO | oxpeee Reserved for future use 
0x0 rx_reset 
Rx reset interrupt 


RAWLANE3 DIG IRQ CTL RX REQ IR 
Address: Operational Base + offset (0x3382) 
| Bit |Attr[ResetValue| —C(eescription = 
31:16[RO_|oxoo00 reserved 


s reserved_15_1 
15:1 ]RO- oer Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_req 


RAWLANE3 DIG IRQ CTL RX RATE IR 

Address: Operational Base + offset (0x3383) 

| Bit [Attr|ResetValue|  ————C‘iScription = 
[31:16|RO_ |0x0000__[reserved 


reserved 
; reserved_15_1 
15:1 |Ro | oes Reserved for future use 
0x0 rx_rate_irg 
Rx rate change interrupt request 


RAWLANE3 DIG IRQ CTL RX PSTATE IR 

Address: Operational Base + offset (0x3384 

| Bit |Attr[ResetValue|  ——s<s —i‘;CCéi scription 
[31:16[RO |Ox0000_—sireserved — ——“‘“(‘“(“(‘(‘“‘S*S*S*C*C*C*C*C‘*C 


: reserved_15_1 
, RO |ox0000 Reserved for future use 

0x0 rx_pstate_irq 

Rx pstate change interrupt request 


RAWLANES3 DIG IRQ CTL RX _ADAPT REQ IR 

Address: Operational Base + offset (0x3385) 

| Bit [Attr|ResetValue| Ci‘ critiom 
SS 


reserved_15_1 
5:1 |Ro | ie eciehe Reserved for future use 
0x0 rx_adapt_req_irq 
Rx adaptation request interrupt 


RAWLANE3 DIG IRQ CTL RX ADAPT DIS IR 
Address: Operational Base + offset (0x3386) 


| Bit |Attr/ResetValue| Ci eescription 
eee eee 


reserved_15_1 
1 [RO | OxO080 Reserved for future use 
0x0 rx_adapt_dis_irq 
Rx adaptation disable interrupt 


RAWLANE3 DIG IRQ CTL RX RESET IRO CLR 

Address: Operational Base + offset (0x3387 

| Bit |Attr[ResetValue| = <s ——“‘S™~SC*éi scription — 
[31:16[RO |Ox0000_—sifreserved — —— —“‘“‘“(“(“(;:S#S*S*S*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C*C~C~C~C~C~C~C~C~C~C~sdCYS 


reserved_15_1 
5:1 |Ro | oxpeee Reserved for future use 
rx_reset_irq_clr 
Se RX reset interrupt clear (self-clearing) 


RAWLANE3 DIG IRQ CTL RX REQ IRQ CLR 
Address: Operational Base + offset (0x3388) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


s reserved_15_1 
15:1 ]RO- oer Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_req_irq_clr 
jo rw oxo RX request interrupt clear (self-clearing) 


RAWLANES3 DIG IRQ CTL RX RATE IRQ CLR 

Address: Operational Base + offset (0x3389) 

| Bit |Attr|ResetValue| Cs‘ Scriptom 
[31:16|RO_ |0x0000__[reserved 


reserved 
; reserved_15_1 
15:1 |ro | eee Reserved for future use 
rx_rate_irq_clr 
lo rw foxo RX rate change interrupt clear (self-clearing) 


RAWLANE3 DIG IRQ CTL RX PSTATE IRQ CLR 

Address: Operational Base + offset (0x338A 

| Bit |Attr[ResetValue| ss ———“‘S™SC#éi scription — 
[31:16[RO |Ox0000_—sireserved — — —“‘“‘“‘“‘(“(“(;®S:*C*C(“‘(‘“(NC(‘*CN 


F reserved_15_1 
ia RO |ox0000 Reserved for future use 
rx_pstate_irq_clr 
jo rw oxo RX pstate change interrupt clear (self-clearing) 


RAWLANE3 DIG IRQ CTL RX ADAPT REQ IRQ CLR 

Address: Operational Base + offset (0x338B) 

| Bit |Attr[ResetValue| —C(@eescription = 
31:16[RO_|oxoo00 reserved 


: reserved_15_1 
ecis RO |ox0000 Reserved for future use 
RX adaptation request interrupt clear (self-clearing) 


RAWLANE3 DIG IRQ CTL RX ADAPT DIS IRQ CLR 

Address: Operational Base + offset (0x338C) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|Oxo000_ reserved 


: reserved_15_1 
ae RO |oxo000 Reserved for future use 
rx_adapt_dis_irq_clr 
lo rw foxo RX adaptation disable interrupt clear (self-clearing) 


RAWLANE3 DIG IRQ CTL IRQ MASK 
Address: Operational Base + offset (0x338D 
| Bit |Attr| Reset Value 
31:16|RO_|0x0000 
: reserved_15_7 
aad RO |ox000 Reserved for future use 
rx_initialize_irq_msk 
REP ORG Mask for RX initialize interrupt (O = cannot interrupt) 


rx_reset_irq_msk 

Mask for RX reset interrupt (0 = cannot interrupt 

4 rw loxo rx_adapt_dis_irq_msk 
Mask for RX adaptation disable interrupt (O = cannot interrupt) 
rx_adapt_req_irq_msk 

Mask for RX adaptation request interrupt (0 = cannot interrupt 
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iw eee <7 


rx_pstate_irq_msk 
Mask for RX pstate change interrupt (O = cannot interrupt 


rw loxo rx_rate_irq_msk 
Mask for RX rate change interrupt (0 = cannot interrupt) 
rx_req_irq_msk 
= Mask for RX request interrupt (0 = cannot interrupt 


RAWLANE3 DIG IRO CTL RX INITIALIZE IR 

Address: Operational Base + offset (Ox338E 

| Bit |Attr[ResetValue| << ——“‘;i‘“;C™CC*Ci scription 
ee reserved 


reserved 
reserved_15_1 
1 |RO_ |oxoo00 Reserved for future use 
0x0 rx_initialize_irq 
Rx initialize interrupt request 
RAWLANE3 DIG IRQ CTL RX_INITIALIZE IRQ CLR 
Address: Operational Base + offset (Ox338F 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


; reserved_15_1 
15:1 |Ro- one Reserved for future use 
oxo rx_initialize_irg_clr 


RX initialize interrupt clear (self-clearing) 


RAWLANE3 DIG PMA _XF RX_OVRD OUT 
Address: Operational Base + offset (0x33A6) 


| Bit |Attr|/Reset Value| Ci eescription 
[31:16|RO_|0x0000 


sia JRo [owooo (Reservedtorfurure use 
Jaw foo (Bverievatue torr req 


RAWLANE3 DIG PMA XF RX PMA _IN 
Address: Operational Base + offset (0x33A7) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


: reserved_15_ 1 
15:1 ]Ro- Oxt0n” Reserved for future use 
0x0 ack 
Value from PMA for rx_ack 


RAWLANE3 DIG RX CTL OFFCAN CONT STATUS 

Address: Operational Base + offset (0x33E3) 

| Bit [Attr|ResetValue| Ci‘ Scriptom = 
[31:16[RO_|0xo000_——ifreserved Sd 
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| Bit |Attr|ResetValue| Ci@eescription 


: reserved_15_1 
eae RO |ox0000 Reserved for future use 


0x0 enable 
Enable status for RX continuous offset cancellation 


RAWLANE3 DIG RX CTL ADAPT CONT STATUS 

Address: Operational Base + offset (0x33E4) 

| Bit |Attr|ResetValue| ————C—Cé‘i criti 
[31:16|RO [0x0000_— reserved 


: reserved_15_1 
ee RO |ox0000 Reserved for future use 
0x0 enable 
Enable status for RX continuous adaptation 


RAWMEM DIG ROM CMNX BY RZ 

Address: Operational Base + offset (0x4000~0x4FFF) 

| Bit |Attr|ResetValue| —C(@eescription = 
[31:16|RO_[0x0000_—ifreserved 


é data 


RAWMEM_DIG RAM CMNX_ BY RZ 

Address: Operational Base + offset (Ox6000~0x6FFF) 

| Bit [Attr|ResetValue| Ci‘ @critiom 
[31:16{RO [0x0000_— reserved 


: data 


SUPX_DIG IDCODE LO 

Address: Operational Base + offset (Ox8000 

| Bit |Attr|ResetValue|  ——— “s——“‘;‘“‘CW:#éCéi  ecription=— (“Cid 
RO_|0xo000_—sireserved — ——“(*i‘“‘(C(S*S*SSCOC~C~C“‘(CS*sSC‘*drS 


31:16 

; data 
ps0 fro oe 
SUPX DIG IDCODE HI 
Address: Operational Base + offset (0x8001) 
| Bit |Attr[ResetValue| —C(@eescription = 
31:16|RO_[0x0000 


; data 


SUPX DIG REFCLK OVRD IN 

Address: Operational Base + offset (0x8002) 

| Bit |Attr|ResetValue| —C(eescription 
[31:16|RO_[0x0000_ifreserved 


: reserved_15 14 
sl RO oxo Reserved for future use 


0x0 
bg_en_ovrd_en 
Enable override for bg_en 
bg_en 
Override value for bg_en 
ref_clk_range_ovrd_en 
Enable override for ref_range 
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| Bit |Attr|ResetValue|—“‘C@Scription — 
: Override value for ref_range 
reserved_7 
reserved_6 
6 ipwloo ever 
reserved_5 


ow foo fovernce ewe tre cen 


SUPX DIG RX TERM ACDC EN OVRD IN 
Address: Operational Base + offset (0x8003 


| Bit [Attr|ResetValue| —ié‘Ci Scriptom — 
31:16/RO |0x0000 reserved 


reserved 
15:9 fro fovooo  [Recevedorfuure use 
o Jew foo [iver vate torre term en 


SUPX_DIG TMDSCLK CTRL OVRD_IN 
Address: Operational Base + offset (0x8004) 


| Bit |Attr|/Reset Value| Ci escription = 
0x0000 


reserved_15_ 6 
15:6 |Ro |oxo00 iRecervadforfutureuse 
Override enable for tmdsclk_digmux_en 
Override value for tmdsclk_digmux_en 


Override value for tmdsclk_rst 
Override enable for tmdsclk_en 
Override value for tmdsclk_en 


SUPX DIG SUP OVRD IN 
Address: Operational Base + offset (Ox800D) 


31:16/RO | 
15: 
tmdsclk_rst_ovrd_en 
Override enable for tmdsclk_rst 
o jaw 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


reserved_15 5 
15:5 RO |ox000 Reserved for future use 
res_ovrd_en 


ae ae for res_ack_in 
Crore valde for res_req_in 
fo _frw foxo [Sverige ave fortune req 


SUPX DIG SUP OVRD OUT 
Address: Operational Base + offset (Ox800E 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


ise fo ooo [rtcildwewe 
3 Reserved for future use 

Enable override for bg_lane_state signal 

Override value for bg_lane_state signal 
SC 
Enable override for res_ack_out output 
Override value for res_ack_out output 


Enable override for res_req_out output 
: 
Override value for res_req_out output 
: 
Enable override for rtune_ack output 
Override value for rtune_ack output 


SUPX_DIG LVL _OVRD_IN 
Address: Operational Base + offset (Ox800F) 


ResetValue[ Ci esscription 


0x0000 
reserved_15 6 
Ro | On 00 Reserved for future use 
RW rx_vref_ctrl_en 
Enable override value for rx_vref_ctrl 


SUPX_DIG DEBUG 
Address: Operational Base + offset (0x8010 


reserved_15_3 
Ro | exto0e Reserved for future use 
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| Bit |Attr|ResetValue| Céeescription 


dtb_sel 
The lane DTB's are OR'd together with the support DTB signals 
selected with the below encodings 
2:0 |RW {0x0 3'b000: None 
3'b001: None 
3'b010: None 
3'b011: Rtune DTB output 


SUPX DIG RX TERM EN ACDC IN 
Address: Operational Base + offset (0x8018 


| Bit |Attr|ResetValue| ——sss/§ —=——CSC—C‘i scription = 
ee 


reserved_15_ 2 
2 |ro foxoo00 ieservedforfitureuse 
(fobs eee 
Reserved _ 4 
a 
Value from ASIC for rx_term_en 


SUPX DIG ASIC IN 
Address: Operational Base + offset (0x8019) 


| Bit |Attr/ResetValue| Ci eescription 
ae oe ale 


reserved_15_15 
Reserved for future use 
is foe lewersee 
Value to ASIC for rx _dig_detOVn_en 
5 fo pe asa 
Value to ASIC for rx_dig_detOVp_en 
res_ack_out 
12 ro foxo Value to ASIC for res_ack_out_i 
res_ack_in 
11 fro foxo Value from ASIC for res_req_in 
res_req_out 
10 ro foxo Value to ASIC for res_ack_out_i 
po foo aa 
Value from ASIC for res_req_in 
0x0 rtune_ack 
Value to ASIC for rtune_ack_i 
rtune_req 
7 ro oxo Value from ASIC for rtune_rec 
p fo po  hageae a 
Value from ASIC for test_powerdown 
5 |Ro- Ox0 test_burnin 
Value from ASIC for test_burnin 
reserved_4 
4 Ro foo ecrves 
reserved_3 
Bro oxo ironed 
reserved_2 
pro foo eevee? 
ref_clk_en 
1 fro foxo Value from ASIC for ref_clk_en 
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| Bit |Attr|ResetValue| Ci@eescription 


0x0 phy_reset 
Value from ASIC for phy_reset 


SUPX DIG LVL ASIC IN 

Address: Operational Base + offset (0x801A) 

| Bit |Attr[ResetValue| —C(eescription 
[31:16|RO_[0x0000__| reserved 


reserved 
; reserved_15_5 
15:5 |ro | 000 Reserved for future use 
f rx_vref_ctrl 
4:0 ro |oxoo Value from ASIC for rx_vref_ctrl 


SUPX DIG BANDGAP ASIC IN 
Address: Operational Base + offset (0x801B 


| Bit |Attr|ResetValue|  —=—-s—s/s——C‘iescription 
31:16|RO_[0x0000 


: reserved_15_1 
, RO |ox0000 Reserved for future use 
bg_en 


SUPX_DIG CLK RST BG PWRUP_ TIME 0O 
Address: Operational Base + offset (0x8038) 


| Bit |Attr|/ResetValue| Ci eescription 
ae 0x0000 


0x00 reserved_15_10 
Reserved for future use 
fast_bg_wait 
-—") Enable fast BG times (simulation onl 


bg_sup_en_time 
RW |0x082 Power up time (in ref_range cycles) for bandgap in SUP 
(spec >=5us) 


SUPX_DIG CLK RST BG PWRUP TIME 1 

Address: Operational Base + offset (0x8039 

bit {Attr| Reset Value/_________Description 
5.100 Jowoo sere 


Reserved for future use 
bg_lane_en_time 

RW |0x208 Power up time (in ref_range cycles) for bandgap in LANE 
(spec >= 20us) 


SUPX_DIG ANA CREGS ANA RTUNE OVRD_ IN 

Address: Operational Base + offset (0x804A) 

| Bit |Attr|ResetValue| Ci‘ @Scriptiom 
a a 


0x00 reserved_15 8 
Reserved for future use 


Rw loxo rt_en_frcon 

Local rtune block enable control, force rtune block on, if asserted 
reserved 

ow oreo ne 
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| Bit |Attr|ResetValue| Ci@eescription 


rt_atb 
2 RW {0x0 Rtune ATB mode control. Combines with rt_ana_mode[1:0] to 
perform different functions 


rt_sel_atbp 
Rtune ATB input select: RT_SEL_ATBP function 
i ical ee 1'b1: Select atb_s_p 
1'bO: Select atb_s_m 
rt_sel_atbf 
Rw lox0 Biaiie ATB input select: RT_SEL_ATBF function 
1'b1: Select gd as input 
1'bO: Select atb_s_ p/m as input 


SUPX DIG ANA CREGS ANA ATB IN 
Address: Operational Base + offset (0x804B) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


15:8 |Ro |oxoo |csomedforfuure use 
Senne ee 

6 [rw foo echt at sp to ath s myifaserted 
Bea see to vph, if asserted 

Sed eis to gd, if asserted 

enna to vp, if asserted 

ea oak to vbg_vref, if asserted 

ae oe to vph, if asserted 

jo rw oxo Se es to vbg_bias_vref, if asserted 


SUPX DIG ANA CREGS ANA BG IN 

Address: Operational Base + offset (Ox804D) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:16|RO_|0x0000__[reserved 


reserved 
reserved_15_12 
15:12 RO oxo Reserved for future use 
x1 


sel_clk_vref 
11:10 VREG clk reference voltage control. 
sel_vco_vref 
9:8 jaw fo VREG VCO reference voltage control. 
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| Bit |Attr|ResetValue| Ci ecription 


sup_ovl_osc_width_int 

Pulse width of over-current protection oscillator 

clk_ovl_osc_width[1:0] 

2'bOO: Pulse width is 64, that is 14.08us, and pulse period is 

225.28us 

2'bO1: Pulse width is 1, that is 0.22us, and pulse period is 
Oe 225.28us 

2'b10: Pulse width is 128, that is 28.16us, and pulse period is 

225.28us 

2'b11: Pulse width is 32, that is 7.04us, and pulse period is 

225.28us 

Counter width: 1024. Single clock period: 220ns 


Toserted enable temperature measurement. Ves sentto meas 
5 fw foo If asserted, enable temperature measurement. Vbe is sent to 
atb_s_m, Toserted enable temperature measurement. Ves sentto is sent to atb_s_p 
por_start_kick_en 
4 RW /|0x0 Enable fast startup using bg kick voltage for POR bandgap 
outputs 
chop_en_int 
; sel_vbg_vref 
vbg_vref voltage level select. Default value is 2'b01 
pope ERS 
Bypass bandgap with VP 


SUPX DIG ANA CREGS TMDS CLK SETTING 
Address: Operational Base + offset (Ox804E) 


ResetValue| CiDeesscription, 
0x0000 


ssf loon Sees 
Reserved for future use 
TMDS clock sense circuit threshold value. Default value is 2'b00 
TMDS clock sense circuit hysterisis value. Default value is 2'b0OO 


tmdsclk_sense_en 
TMDS clock sense enable. Overrides the TMDS clock reception 
enable. 


SUPX DIG ANA CREGS SUP ANA NC 
Address: Operational Base + offset (0x804F) 


[Attr| Reset Value 
16|RO_[0x0000 


: 0x00 reserved_15 8 
: Reserved for future use 
reserved_7_3 


clk_sense_mode 

Clock sense mode programmability 
2 RWS |Ox0 1'bO: Normal operation 

1'b1: Clock sense mode 

clk_sense_write_en 

Clock sense programmability enable 
Ss Oe 1'bO: Programmability disabled 

1'b1: Programmability enabled 
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| Bit |Attr| Reset Value, 


Po escription 
clk_sense_write_clk 

RW |0x0 Clock input used to latch analog clock sense mode control 
registers. Falling edge - latching 


SUPX DIG RTUNE DEBUG 
Address: Operational Base + offset (0x8060) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


rx21_go 
Enable RX21 tune to continue in manual tune mode when TYPE is 
RX21 tune. When in non RX21 manual tune mode, this bit must 
be 0. 
When in RX21 manual tune mode and after RX21 manual tune is 
15 RW {0x0 triggered, if the read only register SUP,RTUNE_STAT.DTB_RTUNE 
equals to 2'b01, it is required to first release the rtune related 
asynchronous override on analog/digital interface then turn this 
bit RX21_GO from low to high to continue RX21 manual tune 
which also indicates that this bit needs to be low when triggering 
RX21 manual tune. 


value 
14:5 |RW |0x000 Value to use when triggering SET_VAL field only the 6 LSB's are 
used when setting RX cal values 


type 
Type of manual tuning or register read/write to execute 
2'b00: ADC, or read/write rt_value 
4:3. |RW |0x0 2'b01: None 
2'b10: EARC tune, or read/write earc_cal_val (10 bits) 
2'b1i1: RX21 tune, or read/write rx21_cal_val (10 bits) or resref 
detect (no affect when triggering SET_VAL field 
set_val 
> Rw loxo ae value Write to a 1 to manually write the register specified by 
TYPE field to the value in the VALUE field 
man_tune 
Write to a 1 to do a manual tuning specified by TYPE field starting 
1 RW /|0x0 a manual tune while a tune is currently running can cause 
unpredictable results. For use only when you know what the part 
is doing (w.r.t. resistor tuning) 


flip_ comp 
jo rw oxo Invert analog comparator output 


SUPX DIG RTUNE CONFIG 

Address: Operational Base + offset (0x8061) 

| Bit |Attr[ResetValue| —C(eescription 
[31:16|RO_[0x0000_—ifreserved 


: reserved_15_6 
15:6 |Ro | wieee Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


sup_ana_term_ctrl 
Set the reference resistor in the analog Value Impedence (Ohms) 
3'b000: 54 
3'b001: 52 
RW |0Ox2 3 POLO: 50 (default) 


aw lox earc_irx = _en 
Enable calibration of EARC and RX21 resistor 
fast_rtune 
2 Enable fast resistor tuning (simulation only) 
reserved 
a 
SUPX_DIG RTUNE STAT 
Address: Operational Base + offset (0x8062 


| Bit |Attr|ResetValue|  —=—s—s/s—/ CC‘ ecription = 
31:16|RO_[0x0000 


: Reserved for future use 
; dtb_rtune 
11:10|R0 oxo DTB sampling for rtune 
0x000 Stat 
Current value of the register specified by the DEBUG.TYPE field 


SUPX_DIG RTUNE EARC SET VAL 

Address: Operational Base + offset (0x8064 

| Bit |Attr[ResetValue| ss ——“i;‘“;C Ci scription 

[31:16[RO |0x0000_—sifreserved — — —“‘“(‘(‘“‘“(“(;:S#S*S*™*™*C*™*™C™C™C™C™C‘~*CY 
reserved_15 10 

js:10|R0 Joo |pcsenvedforfutureuse 
earc_set_val 


RW |0x000 Set value of tx-dn resistor. Writing a value to this register will set 
the tx-dn resistor value. 


SUPX_ DIG RTUNE RX21 SET VAL 

Address: Operational Base + offset (0x8065 

Bit {Attr| Reset Value|_______Description _| 
ts.le0 Jowoo sere 


joxoo «reserved for future use 
rx21_set_val 

RW |0x000 Set value of rx21 resistor. Writing a value to this register will set 
the tx-up resistor value. 


SUPX_DIG RTUNE EARC STAT 

Address: Operational Base + offset (0x8067 

| Bit |Attr[ResetValue| = ss ——“‘CS™SCC*éi scription — 
[31:16|RO |0x0000__[reserved 


reserved 
; reserved_15_10 
ata Ro Joxoo Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


0x000 earc_stat 
Current value of the EARC resistor tuning register 


SUPX DIG RTUNE RX21 STAT 

Address: Operational Base + offset (0x8068) 

| Bit [Attr|ResetValue| CC‘ Scription = 
[31:16|RO_ |0x0000__[reserved 


reserved 
: reserved_15_10 
ey RO foxoo Reserved for future use 
0x000 rx21_stat 
Current value of the RX21 resistor tuning register 


SUPX DIG ANA RX OVERLOAD PROT EN OVRD OUT 
Address: Operational Base + offset (0x8069 
| Bit |Attr[ResetValue| “ss —“‘(S Ci escription — 
[31:16[RO_|0x0000_—sireserved ee ——“‘“‘“‘“‘“‘(CS*sS™*~*~C—C—~*™Y 
reserved_15_ 4 
15:4 [RO |ox000 [Reserved forfutureuse 
ovrd_sel_detOvn 
Override select bit for rx_ana_detOVn_en output 
rx_ana_detOvn_en_r 
Overrides for rx_ana_detOVn_en signal 
ovrd_sel_detOvp 
Override select bit for rx_ana_detOVp_en output 
rx_ana_detOvp_en_r 
Overrides for rx_ana_detOVp_en signal 


SUPX DIG ANA TMDSCLK EN OVRD OUT 
Address: Operational Base + offset (Ox806A 


[Attr/ Reset Value 
0x0000 


: reserved_15_2 
, RO_|ox0000 Reserved for future use 
1 0x0 ovrd_sel 
Override bit for tmdsclk_ana_en output 
tmdsclk_ana_en_r 
lo rw foxo Overrides the tmdsclk_ana_en_i signal 


SUPX DIG ANA EARC TERM CODE OVRD OUT 

Address: Operational Base + offset (Ox806B) 

| Bit |Attr|ResetValue| —C(@escription = 
[31:16|RO_[0x0000___| reserved 


reserved —‘“sSsSSSS 
; reserved_15 8 
15:8 |Ro foxoo | Reserved for future use 


earc_ovrd_sel 

Override enable for earc_term_code 
earc_term_code 

6:0 rw joxoo Overrides the earc_term_code signal 


SUPX DIG ANA RX TERM CODE OVRD OUT 
Address: Operational Base + offset (Ox806C) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


reserved_15_ 8 
15:8 Ro Joxoo Reserved for future use 


rx_ovrd_sel 

Override enable for rx_term_code 
rx_term_code 

6:0 |rw joxoo | Overrides the rx_term_code signal 


SUPX DIG ANA RTUNE OVRD OUT 
Address: Operational Base + offset (Ox806D 


| Bit |Attr|ResetValue| ss Ci escription = 
31:16|RO_[0x0000 


15 |p loo resevedtorfuture vse 
= Aiea: Bier rtune (rt_ana_* and term) outputs 
oa 


rtune_en 
Overrides the rt_ana_en signal 


rtune_mode 
Overrides the rt_ana_mode[1:0] signal 
RW rtune_comp_rst 

Overrides the rt_ana_comp_rst signal 


SUPX DIG ANA STAT 
Address: Operational Base + offset (Ox806E) 


[ResetValue| Ci escription 
0x0000 


reserved_15_1 
Ro | se eishe Reserved for future use 
0x0 rt_ana_comp_result 
Value from ANA for rt_ana_comp_result 


SUPX DIG ANA ANA OVRD OUT 
Address: Operational Base + offset (Ox806F) 


reserved —C—s—‘“CSs—s—‘—C—s—‘“‘“‘“‘C*”r 
po poe eed 

Reserved for future use 

rx_ana_vreg_fast_start 

Overrides the signal rx_ana_vreg_fast_start 


ana_async_rst_ovrd_en 
Override enable for ana_async_rst 


eae ie for reset register for analog latches 
areata for bandgap outputs 
orm foro [eareios the by_ana fast startsignal 


LANEX DIG ASIC LANE OVRD IN 
Address: Operational Base + offset (0x9000) 
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| Bit |Attr|ResetValue| SS Ci@eescription 
[31:16]RO_|0x0000 


: reserved_15_ 3 
15:3 ro | 20000 Reserved for future use 


rx_loopback_clk_en 
2 RW {0x0 Loopback clock enable. When enabled the VCO clock of current 
lane is sent to the adjacent lane for TX BIST operation 
Reserve_1 
Reserve_0O 
0 frwloxo ieee 
LANEX DIG ASIC RX ASIC LOS 
Address: Operational Base + offset (0x9001 


[Attr/ Reset Value 
0x0000 


po foo Nimaictrminen 
Value from asic for rx_los_en 
: 
Value from asic for rx_los_clk_en 
los_timer_thresh 
Value from asic for rx_los_threshold 
Value of rx_los towards asic 


LANEX DIG ASIC LOS OVRD IN 

Address: Operational Base + offset (0x9002) 

31:16 
reserved_15_10 

rx_los_ovrd 

Override enable for rx_los 

rx_los_r 

Override value for rx_los 


po STs aia 
Override enable for rx_los_threshold 
. 
Override value for rx_los_threshold 
Override enable for rx_los_clk_en 
OO. _Ieemancucnmeisdedy 
Override value for rx_los_clk_en 


rx_los_en_ovrd 
Override enable for rx_los_en 
rx_los_en_r 

RW |0x0 pre ore ar. 

Rw joxo Override value for rx_los_en 


LANEX DIG ASIC LOS OVRD_ IN 1 


Address: Operational Base + offset (0x9003 
| Bit [Attr/ResetValue|—“‘*‘“C;Céi scription — sd 
31:16]/RO_[0x0000 
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Se 


0x00 int 15.11 
Reserved for future use 


rx_los_timer_thresh_ovrd 
Override enable for rx_los_timer_thresh1 
rx_los_timer_thresh_r 
ree Override value for rx_los_timer_thresh1 


LANEX DIG ASIC CDR CONTROL OVRD IN 
Address: Operational Base + offset (0x9006 


 Bit_{Attr| Reset Value 
en 0x0000 


loxooo «reserved? 5 4 
RO foxooo Reserved for future use 
cdr_setting_sel 
RW {0x0 Qverride values for CDR setting bits which select the CDR gain 
values 
cdr_setting_sel_ovrd_en 
a Qverride enable for cdr_setting_sel signal 


LANEX DIG ASIC RX OVRD IN O 
Address: Operational Base + offset (0x9007) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


15 |po [ow iReservedtorfuture use 
P_|pw fox (Enabe verre value forex rate(ssO) 
6 Jew foo Probe veri value forex pstate 
ow foro fovtrisevaetorreg 


LANEX DIG ASIC RX OVRD IN 1 
Address: Operational Base + offset (0x9008 


| Bit |Attr|/ResetValue| Ci eescription 
Eade 0x0000 


reserved_15_ 13 
Reserved for future use 
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| Bit |Attr|ResetValue| —Ci@eescription 


‘ rx_clk_x2_en 
ae Override value for rx_clk_x2_en[2:0] 
rx_cdr_vco_highfreq 
9 rw foxo Override value for rx_cdr_vco_highfreq 
rx_ref_Id_val_6 
8 [Rw oxo Override value for rx_ref_ld_val[6] 


en 
Enable override values for all inputs controlled by this register 
rx_cdr_vco_lowfregq 
6 rw foxo Override value for rx_cdr_vco_lowfreq 
; rx_ref_Id_val_5_0 
Override value for rx_ref_Id_val[5:0] 


LANEX DIG ASIC RX_OVRD_IN 2 
Address: Operational Base + offset (0x9009) 


| Bit |Attr|/ResetValue| Ci eescription 
x0000 


15 x0 reserved_15 14 
Reserved for future use 


1:16/RO | 
114 
Enable override values for all inputs controlled by this register 
12:0 


0x03e8 rx_vco_Id_val 
Override value for rx_vco_lId_val 


LANEX DIG ASIC RX OVRD_ IN 3 
Address: Operational Base + offset (0x900A) 


po foo etic 
Reserved for future use 

Reserved_14 to_10 

Enable override for rx_disable 

disable 

Override value for rx_disable 


clk_shift_ovrd_en 

Enable override for rx_clk_shift 

clk_shift 
Override value for rx_clk_shift 
align_en_ovrd_en 

Enable override for rx_align_en 

4 Rw |0x0 anguen . 
Override value for rx_align_en 
cdr_ssc_en_ovrd_en 

Enable override value for rx_cdr_ssc_en 
cdr_ssc_en 

Override value for rx_cdr_ssc_en 
cdr_track_en_ovrd_en 

Enable override value for rx_cdr_track_en 
cdr_track_en 

lo rw foxo Override value for rx_cdr_track_en 


LANEX DIG ASIC RX OVRD_ IN 4 
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Address: Operational Base + offset (0x900B 


| Bit |Attr|ResetValue| s/s ———CC—C‘iecription = 
eee eee 


reserved_15_7 
7 |ro | x00 Reserved for future use 
adpt_ovrd_en 
=] Enable override for rx_adpt_dfe_en and rx_adpt_afe_en 
adapt_dfe_en 
srw foxo Override value for rx_adapt_dfe_en 


Cyanide value fore adapt deen 
ovenae value for rx_invert 
ofr fone Bverride vale formed 


LANEX DIG ASIC RX OVRD IN 5 
Address: Operational Base + offset (Ox900C 


| Bit |Attr|ResetValue| —ss—s/s—/—C—C—C‘i scription = 
31:16|RO_[0x0000 


: reserved_15 2 
15:2 [RO Onneee Reserved for future use 
reset_ovrd_en 
1 rw foxo Enable override for rx_reset 
reset 
jo rw foxo Override value for rx_reset 


LANEX DIG ASIC RX OVRD E oO 
Address: Operational Base + offset aRe00b 
| Bit |Attr[ResetValue| ss —“‘;C™SC*éi scription — 
[31:16[RO |0x0000_—sifreserved — — —“‘“(‘“‘(‘(‘(‘(‘C*S*S*S™S™S*™*™*™C™C™C‘*dC 


: eq_ctle_boost 
alas Override value for rx_eq_ctle_boost 
reserved 


reserved 


RW Joxt eq_afe_gain 


Override value for rx_eq_afe_gain 


eq_att_lvl 
5 Override value for rx_eq_att_lvl 


LANEX DIG ASIC RX OVRD EQ IN 1 
Address: Operational Base + offset (Ox900E) 
| Bit |Attr|ResetValue| —C(Deescription = 
[31:16|RO_[0x0000_—ifreserved 


eq_ovrd_en 
a Enable override value for rx_eq_* inputs 


eq_dfe_tap1i 

Override value for rx_eq_dfe_tap1 
eq_dfe_tap2 

Soe Override value for rx_eq_dfe_tap2 


LANEX DIG ASIC RX OVRD_OUT_0O 
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Address: Operational Base + offset (Ox900F 


| Bit |Attr|ResetValue|  —-ss/s———C‘i scription = 
31:16|RO_[0x0000 


reserved_15_9 
15:9 [Ro |ox00 [Reservadforfutureuse 
pe (eta ma cwanet 
Enable override for rx_ana_ovl_det_Ov_i 
ana_ovl_det_Ov 
Enable override for rx_adapt_sts 


adapt_sts 

Override value for rx_adapt_sts 
rsv_0O 

Reserve_O 


Reserve_1 
Enable override for rx_ack 
Override value for rx_ack 


LANEX DIG ASIC RX _ ASIC IN O 
Address: Operational Base + offset (0x9015) 


reserved_15_ 15 
Reserved for future use 


1 0x0 adapt_dfe_en 
Value from ASIC for rx_adapt_dfe_en 


Malic Rom ASIC for readaptdfeen | 
adapt_afe_en 
- Ro Joxo Value from ASIC for rx_adapt_afe_en 


41 |RO_|Oxo_—sireserved 


10:9 width 
: Value from ASIC for rx_width 


0x0 
: rate_1_0 
8:7 ro foxo Value from ASIC for rx_rate[1:0] 
. pstate 
6:5 ro foxo Value from ASIC for rx_pstate 
Ipd 
4 fro joxo Value from ASIC for rx_lpd 
req 
3 ro foo Value from ASIC for rx_req 
2 0x0 data_en 
Value from ASIC for rx_data_en 
1 Ox0 invert 
a Value from ASIC for rx_invert 
0x0 reset 
Value from ASIC for rx_reset 


LANEX DIG ASIC RX ASIC IN 1 
Address: Operational Base + offset (0x9016) 
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| Bit |Attr|ResetValue| Ci eecription 
[31:16]RO_|0x0000 


; reserved_15_10 
10 RO oxo Reserved for future use 

0x0 rate_3_2 

Value from ASIC for rx_rate[3:2] 


reserved_7 
: reserved_6_to_4 

disable 

3 fro joo Value from ASIC for rx_disable 

2 0x0 clk_shift 
Value from ASIC for rx_clk_shift 
align_en 

[Ro foxo Value from ASIC for rx_align_en 

Ox0 cdr_ssc_en 

Value from ASIC for rx_cdr_ssc_en 


LANEX DIG ASIC RX EQ ASIC IN O 
Address: Operational Base + offset (0x9017) 


| Bit |Attr|/Reset Value| Ci eescription 
ane 0x0000 


0x00 eq_ctle_boost 
Value from ASIC for rx_eq_ctle_boost 
10:9 0x0 rx_ana_afe_rate 
Value from ASIC for rx_ana_afe_rate 
: 0x0 rx_ana_afe_ctle_pole 
. Value from ASIC for rx_ana_afe_ctle_pole 
: eq_afe_gain 
<3") ae Value from ASIC for rx_eq_afe_gain 
. eq_att_lvl 
2:0 ro |oxo Value from ASIC for rx_eq_att_lvl 


LANEX DIG ASIC RX EQ ASIC IN 1 
Address: Operational Base + offset (0x9018 


| Bit |Attr|ResetValue|  —=—s_—s/———CC—C‘i scription = 
a oe 


po foo ett 
Reserved for future use 
14:7 0x00 eq_dfe_tap1i 

Value from ASIC for rx_eq_dfe_tap1i 

eq_dfe_tap2 


LANEX DIG ASIC RX CDR VCO ASIC IN O 
Address: Operational Base + offset (0x9019 
Reset Value 


nko foo eet 
Reserved for future use 


| Bit _|Attr 

ona 

oo 
Value from ASIC for rx_clk_x2_en[2:0] 

po oo Aaa Sn wo ning 
Value from ASIC for rx_cdr_vco_highfrec 
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| Bit |Attr|ResetValue| Ci@eescription 


0x00 rx_ref_Id_val 
Value from ASIC for rx_ref_Id_val 


7:1 
0x0 rx_cdr_vco_lowfregq 
Value from ASIC for rx_cdr_vco_lowfreq 


LANEX DIG ASIC RX CDR VCO ASIC IN 1 
Address: Operational Base + offset (0x901A) 


| Bit |Attr|/ResetValue| Ci escription = 
ae 0x0000 


reserved_15 13 
Reserved for future use 
rx_vco_lId_val 

a oxeeee Value from ASIC for rx_vco_Id_val 


LANEX DIG ASIC RX ASIC OUT O 
Address: Operational Base + offset (0x901B) 


| Bit |Attr/ResetValue| Ci escription 
ra ea ee 


reserved_15 5 
5 |RO- Ox000 Reserved for future use 
adapt_sts 
a Value from PHY for rx_adapt_sts 
0x0 valid 
Value from PHY for rx_valid 
rsv_O 
Phe be 
0x0 ack 
Value from PHY for rx_ack 


LANEX DIG LBERT CTL 

Address: Operational Base + offset (0x9020) 

| Bit [Attr|ResetValue|  —————C‘Ci scription = 
a 


reserved_15_ 15 
Reserved for future use 


patO 

eae Pattern for modes 3-5 
trigger_err 

4 RW {0x0 Insert a single error into a LSB any write of a 1 to this bit will 
insert an error 
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| Bit |Attr|ResetValue| Ci@eescription 


mode 
Pattern to generate when changing modes, you must change to 
disabled first 
4'b0000: Di 
4'b0001: : 
4'b0010: : 
4'b0011: : 
1 
3:0 |RW {0x0 4'b0100: : 
4'b0101: : 
4'b0110: : 
4'b0111: : 
4'b1000: : 
4'b1001: Fi 
4'b1010: ‘ 
4'b1011: Fi : P , ff, 
others: Reserved 


Disabled 
LFSR31 
LFSR23 
LFSR23 


X431 4+ X4%28 4+ 1 
X423 + X%18 4+ 1 
X423 + xX421 + x416 + x*%8 + x45 4x42 + 
LFSR16: X%.16 + x*%5 + x%4. 4+ x%3 41 
LFSR15 
LFSR1i1 


X415 + X%.14 41 

X*11 4+ X49 4+ 1 

LFSR9: X49+X%54+1 

LFSR7: X47 + X64 1 

Fixed word (PATO) 

DC balanced word (PATO, ~PATO) 
Fixed pattern: (000, PATO, 3ff, ~PATO) 


LANEX DIG RX _ CDR _ CDR CTL _O 


Address: Operational Base + offset (0x9024) 


Bit Altr| Reset Value|________Deseription _| 
eerie 0x0000 


Ro Joxoo loxoo ‘reserved 5 11 
Reserved for future use 


dtb_sel 
Select to drive various signals onto the dtb 
4'b0000: Disabled 
4'b0001: Rx_pr_stable, rx_afe_stable from rx_ana_ctl 
4'b0010: Com_good, com_bad from rx_align 
4'b0011: Shift_in_prog, ana_odd_data from rx_align 
4'b0100: 2 MSB's of XAUI align FSM state 
4'b0101: 2 LSB's of XAUI align FSM state 

10:7 |RW |0x0 4'b0110: Error_high, low from Ibert_pm 
4'b0111: Ana_los, los_filter from los block 
4'b1000: Eios_state[0], eios_det from los block 
4'b1001: Cdr_valid, MSB of FSM state from cdr_ctl 
4'b1010: 2 LSB's of FSM state from cdr_ctl 
4'b1011: Rx_dig_rst, rx_dig_en 
4'b1100: Rx_ana_word_clk_i, rx_ana_dword_clk_i 
4'b1101: Lbert_pg strobe 


others: Reserved 


Realign on any misaligned comma 
phdet_en_pr_mode 

Enable partial response phase detector mode 
Reverse polarity of phase error 


phdet_edge 
Edges to use for phase detection. 
. 2'bOO: Ignore all edges 
See RE Ox 2'b01: Use rising edges only 
2'b10: Use both edges 
2'bi1: Use falling edges only 
: phdet_en 
Enable phase detector. Top bit is odd slicers, bottom is even 
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LANEX DIG RX CDR CDR CTL 1 

Address: Operational Base + offset (0x9025) 

| Bit [Attr|ResetValue|  ——C‘Ciescription = 
[31:16[RO_|0x0000_ reserved 


ssc_off_cnti 

When SSC mode is disabled, the 12-bit word count in gain stage 
15:10|/RW /Oxic 1 is: 

(SSC_OFF_CNT1 * 4) in 20b mode 


ssc_off_cnt0 

When SSC mode is disabled, the 12-bit word count in gain stage 
RW |0x039 O is: 

(SSC_OFF_CNTO * 4) in 20b mode 

SSC_OFF_CNTO * 5) in 16b mode 


LANEX DIG RX CDR CDR CTL 2 
Address: Operational Base + offset (0x9026 


| Bit |Attr|ResetValue| sss ———C—C‘iescription = 
31:16|RO_[0x0000 


ssc_on_cntl 

When SSC mode is enabled, the 12-bit word count in gain stage 1 
15:9 |RW /Ox25 is: 

(SSC_ON_CNT1 * 8) in 20b mode 

(SSC_ON_CNT1 * 10) in 16b mode 


ssc_on_cnt0O 

When SSC mode is enabled, the 12-bit word count in gain stage 0 
RW |0OxObb is: 

(SSC_ON_CNTO * 8) in 20b mode 

(SSC_ON_CNTO * 10) in 16b mode 


LANEX DIG RX CDR CDR CTL 3 
Address: Operational Base + offset (0x9027) 


[ResetValue[  —“ié‘ie@Scritiom 
reserved_15_14 
Reserved for future use 
ssc_on_phug1 
2 When SSC mode is enabled, the phug value in gain stage 1 is 
SSC_ON_PHUG1 
ssc_on_phugO 
6 When SSC mode is enabled, the phug value in gain stage 0 is 
SSC_ON_PHUGO 
ssc_on_frug1l 
When SSC mode is enabled, the frug value in gain stage 1 is 
SSC_ON_FRUG1 
ssc_on_frugO 
When SSC mode is enabled, the frug value in gain stage 0 is 
SSC_ON_FRUGO 


Ox 
Ox 
x 


0 


LANEX DIG RX CDR CDR CTL 4 
Address: Operational Base + offset (0x9028) 
[ResetValue[ ——“‘ieScriptiom 


reserved_15 11 


0x00 Reserved for future use 
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| Bit |Attr|ResetValue| Ci@eescription 


frug_ovrd_value 
Override value for frug (frequency update gain) 
8'b000: O 
8'b001: 1/16 LSB/update 
. 8'b010: 1/8 LSB/update 

EOS TRAN TOKO 8'b011: 1/4 LSB/update 
8'b100: 1/2 LSB/update 
8'b101: 1 LSB/update 
8'b110: 2 LSB/update 
8'b111: 4 LSB/update 


phug_ovrd_value 
Override value for phug (phase update gain) : 
4'b0000: O 
4'b0001: 1000 ppm 
4'b0010: 2000 ppm 
4'b0011: 3000 ppm 
4'b0100: 4000 ppm 
4'b0101: 5000 ppm 
: 4'b0110: 6000 ppm 
Fes RCRD 4'b0111: 7000 ppm 
4'b1000: 8000 ppm 
4'b1001: 9000 ppm 
4'b1010: 10000 ppm 
4'b1011: 11000 ppm 
4'b1100: 12000 ppm 
4'b1101: 13000 ppm 
4'b1110: 14000 ppm 
4'b1111: 15000 ppm 


ovrd_dpll_gain 

Override phug and frug values 
ssc_off_frugO 

2:0 |RW {0x3 When SSC mode is disabled, the frug value in gain stage 0 is 
SSC_OFF_FRUGO 


LANEX DIG RX CDR CDR CTL 5 
Address: Operational Base + offset (0x9029 


reserved_15_12 

Reserved for future use 

ssc_off_lbrs3_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS3_FRUG1 

ssc_off_lbrs2_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS2_FRUG1 

ssc_off_lbrs1_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS1_FRUG1 

ssc_off_lbrsO_frug1 

When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRSO_FRUG1 


LANEX DIG RX CDR CDR CTL 6 
Address: Operational Base + offset (0x902A) 
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Bit |Attr| Reset Value|_____________Deseription _ 
eres 0x0000 


RO oxo reserved_15_ 12 
Reserved for future use 
ssc_off_lbrs7_frug1 
11:9 |RW /0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS7_FRUG1 


ssc_off_lbrs6_frug1 
RW |0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS6_FRUG1 
ssc_off_lbrs5_frug1 
5:3. |RW |0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS5_FRUG1 
ssc_off_lbrs4_frug1 
2:0 |RW {0x3 When SSC mode is disabled, the frug value in gain stage 1 is 
SSC_OFF_LBRS4_FRUG1 


LANEX DIG RX CDR CDR CTL 7 
Address: Operational Base + offset (0x902B 


| Bit |Attr|ResetValue| ss —/——C‘i scription 
31:16|RO_[0x0000 


ssc_off_lbrs3_phugO 
15:12;/RW |0x8 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS3_PHUGO 


ssc_off_lbrs2_phugO 
11:8 |RW |0x7 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS2_PHUGO 
ssc_off_lbrsi_phugO 
7:4 |RW {0x6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS1_PHUGO 


ssc_off_lbrsO_phugO 
3:0 |RW |0Ox6 When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRSO_PHUGO 


LANEX DIG RX CDR CDR CTL 8 
Address: Operational Base + offset (0x902C) 


-Dit_{Attr| Reset Value|__________Descrlptlon _| 
[31:16[RO_|0xo000_ reserved 
ssc_off_lbrs7_phugO 
15:12;RW |Oxe When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS7_PHUGO 
ssc_off_lbrs6_phugO 
Oxc When SSC mode is disabled, the phug value in gain stage 0 is 


SSC_OFF_LBRS6_PHUGO 

ssc_off_lbrs5_phugO 

When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS5_PHUGO 

ssc_off_lbrs4_phug0O 

When SSC mode is disabled, the phug value in gain stage 0 is 
SSC_OFF_LBRS4_PHUGO 


LANEX DIG RX CDR CDR CTL 9 
Address: Operational Base + offset (0x902D) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 
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| Bit |Attr| Reset Value, 


ssc_off_lbrs3_phug1 
15:12}/RW |0x6 When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS3_PHUG1 


ssc_off_lbrs2_phug1i 
11:8 |RW |0x4 When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS2_PHUG1 


ssc_off_lbrsi_phug1 
7:4 |RW [0x3 When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS1_PHUG1 
ssc_off_lbrsO_phug1 
Ox2 When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRSO_PHUG1 


LANEX DIG RX CDR CDR CTL 10 
Address: Operational Base + offset (0x902E) 


ssc_off_lbrs7_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS7_PHUG1 

ssc_off_lbrs6_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS6_PHUG1 

ssc_off_lbrs5_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS5_PHUG1 

ssc_off_lbrs4_phug1 

When SSC mode is disabled, the phug value in gain stage 1 is 
SSC_OFF_LBRS4_PHUG1 


LANEX DIG RX _CDR_ STAT 
Address: Operational Base + offset (0x902F) 
[Reset Value| —— ——i‘“C;Céi scription =— Cd 
sro owen aces 
Reserved for future use 
frug_value 
Notes: Current value for dpll_frug[2:0] 


phug_value 
Notes: Current value for dpll_phug[3:0] 


LANEX_DIG RX_PWRCTL RX_PSTATE PO 
Address: Operational Base + offset (0x9040) 


ResetValue| Ci eesscription, 
0000 


Ox 
reserved_15_12 
Reserved for future use 
rx_pO_dig_clk_en 
Enable/Disable RX digital clocks in PO 
x 


rx_pO_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in PO, if 
Oxi RX_PO_DIG_CLK_EN and the top-level rx_data_en are both 

asserted, then continuous calibration is turned off and this value 


is ignored 
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| Bit |Attr[ResetValue|  —— ——i‘“‘;C™C~Ci scription 
rx_pO_vco_cal_rst 
Enable/Disable resetting the RX VCO in PO 
rw loxo rx_pO_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in PO 
rx_pO_ana_cdr_en 
7 rw fot of RX ana cdr_en in PO 
rx_p0O_ana_deser_en 
6 frwjot | Value of RX ana deserial_en in PO 
rx_pO_ana_clk_dcc_en 
Value of RX ana CLK_DCC_EN in PO 


rx_pO_ana_clk_en 
4 rw fox PE of RX ana clk_en in PO 
Reserved 
rx_pO_ana_clk_vreg_en 
Value of RX ana clk_vreg_en in PO 
rx_pO_ana_afe_en 
ee Value of RX ana afe_en in PO 
reserved_0O 
eo _ [aw Joxs 


LANEX DIG RX PWRCTL RX PSTATE POS 
Address: Operational Base + offset (0x9041) 


reserved_15_12 

Reserved for future use 

rx_pOs_dig_clk_en 

Enable/Disable RX digital clocks in POS 
rx_pOs_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in POS, if 
RX_POS_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 

rx_pOs_vco_cal_rst 

Enable/Disable resetting the RX VCO in POS 
rx_pOs_vco_freq_rst 

Enable/Disable resetting the RX VCO frequency in POS 
rx_pOs_ana_cdr_en 

Value of RX ana cdr_en in POS 


Value of RX ana deserial_en in POS 
Value of RX ana CLK_DCC_EN in POS 
rx_pOs_ana_clk_en 

Value of RX ana clk_en in POS 


reserved 
Reserved 


poms 
Value of RX ana clk_vreg_en in POS 
Value of RX ana afe_en in POS 


reserved_0O 
Reserved_0O 
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LANEX DIG RX PWRCTL RX PSTATE Pl 
Address: Operational Base + offset (0x9042) 


| Bit |Attr|Reset Value| —s—sDeScription 
31:16/RO |0x0000 reserved 


: reserved_15_12 
gia RO oxo Reserved for future use 


rx_p1_dig_clk_en 
RW ee ore RX digital clocks in P1 


rx_p1_vco_contcal_en 

Enable/Disable continuous calibration of the RX VCO in P1, if 
RW |0x0 RX_P1_DIG_CLK_EN and the top-level rx_data_en are both 

asserted, then continuous calibration is turned off and this value 


is ignored 


0 rx_p1_vco_cal_rst 
Enable/Disable resetting the RX VCO in P1 


11 
0 


i 


x1 
4 rx_p1_vco_freq_rst 

Enable/Disable resetting the RX VCO frequency in P1 
x0 


Value of RX ana cdr_en in Pi 
Value of RX ana deserial_en in P1 
: 
Value of RX ana CLK_DCC_EN in P1 
rx_p1_ana_clk_en 
Reserved 
rx_p1_ana_clk_vreg_en 
rx_p1_ana_afe_en 
reserved_0O 
LANEX DIG RX PWRCTL RX PSTATE P2 
Address: Operational Base + offset (0x9043) 
| Bit |Attr[ResetValue|  ——— ——é‘C@Scriptiom 
po foo sererieMheewe 
Reserved for future use 
rx_p2_dig_clk_en 
Enable/Disable RX digital clocks in P2 
rx_p2_vco_contcal_en 
Enable/Disable continuous calibration of the RX VCO in P2, if 
RX_P2_DIG_CLK_EN and the top-level rx_data_en are both 
asserted, then continuous calibration is turned off and this value 
is ignored 
rx_p2_vco_cal_rst 
Enable/Disable resetting the RX VCO in P2 
rx_p2_vco_freq_rst 
Enable/Disable resetting the RX VCO frequency in P2 


rx_p2_ana_cdr_en 
Value of RX ana cdr_en in P2 


7 
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| Bit |Attr|ResetValue| Ci@eescription 


cae 

(aise ote oes reer 

jo frw fox ewe 
LANEX DIG RX PWRCTL RX PWRUP TIME O 

Address: Operational Base + offset (0x9044 


| Bit |Attr| Reset Value 
31:16|RO_[0x0000 
reserved_15_10 
Ro Joxoo Reserved for future use 
rx_dpll_clock_switch_time 


9:5 |RW |OxOf Wait between switching rx_dpll clock from Rx_clk to ref_clk or 
vice-versa 


. rx_state_3a_and_3b_time 
Wait between Power state 3A and 3B 


LANEX DIG RX PWRCTL RX PWRUP TIME 1 
Address: Operational Base + offset (0x9045) 


| Bit |Attr/ResetValue| Ci eescription 
ay ae 


reserved_15 14 
= afro Joxo Reserved for future use 
fast_rx_vreg_en 
13. rw joxo Enable fast RX VREG enable (simulation onl 


rx_vreg_en_time 

12:7 |RW |0OxOd Power up time (in ref_range cycles) for RX ana vreg enable (spec 
500ns) 
fast_rx_afe_en 

6 rw foxo Enable fast RX AFE enable (simulation onl 


rx_afe_en_time 
5:0 |RW |Oxia Power up time (in ref_range cycles) for RX ana AFE enable 
(spec >=1us) 


LANEX DIG RX PWRCTL RX PWRUP TIME 2 

Address: Operational Base + offset (0x9046) 

| Bit [Attr|ResetValue|  ———Cé‘ie@Scriptiom 
31:16{RO [0x0000_ reserved 


: reserved_15_7 
15:7 |RO- Ox000 Reserved for future use 
fast_rx_clk_en 
6 rw foxo Enable fast RX clock enable (simulation only) 
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| Bit |Attr| Reset Value, 


Po C—C—“‘CNC‘*éDe@Secription 
rx_clk_en_time 

5:0 |RW |Oxia Power up time (in ref_range cycles) for RX ana clk (or dcc) enable 
(spec >1us) 


LANEX DIG RX PWRCTL RX PWRUP TIME 3 
Address: Operational Base + offset (0x9047) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: rx_deser_dis_time 
is:tajrw oxo | Power down time in (ref_range cycles) for RX ana deserial enable 
: rx_deser_en_time 
13:12|Rw foxo Power up time (in ref_range cycles) for RX ana deserial enable 
rx_cdr_en_time 
11:8 |RW |0x0 Power up time (in ref_range cycles) for RX ana CDR (or 
dfe/dfe_taps) enable (spec Ons) 
F rsvd_3_7_2 


rx_rate_time 
1:0 |RW |0x0 Power up time (in ref_range cycles) for RX ana rate or width 
change 


LANEX DIG RX VCOCAL RX_VCO CAL CTRL O 

Address: Operational Base + offset (0x9048) 

| Bit [Attr|ResetValue| ————Cé‘Ci criti 
[31:16{RO_[0x0000_i reserved 


; reserved_15_13 
Lote Ro Joxo Reserved for future use 
vcoclk_correct_update 
Update the vcoclk_correct 
int_gain_cal_bounce_cnt 


11:9 |RW /|Ox2 Number of bounces (i.e. direction changes) on the int_gain code 
before indicating that the RX VCO calibration is done 


int_gain_cal_cnt_shift 
RW /|0x0 Number of shifts to apply to Id_cnt inputs when performing 

int_gain code calibration 
int_gain_cal_fixed_cnt_en 

5 RW {0x0 Enable a fixed count (instead of bounce count) for int_gain code 
calibration 
int_gain_cal_fixed_cnt 

4:0 |RW /0x00 Number of steps done during int_gain code calibration when 
INT_GAIN_CAL_FIXED_CNT_EN is enabled. 


LANEX DIG RX VCOCAL RX VCO CAL CTRL 1 


Address: Operational Base + offset (0x9049 
| Bit [Attr[ResetValue|—“‘*‘“C;CSCéi scription — sd 
31:16]/RO_[0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


dtb_sel 
DTB select for RX VCO dtb signals 
7'hO1: {chkfrq_en, ref_dig_clk} 
7'hO2: {rx_ana_cdr_vco_en_i, rx_ana_cdr_startup_i} 
: 7'h04: {rx_vco_up, dpll_freq_rst} 
Bose: | Rw /0x00 7'hO8: {rx_vco_contcal_en, rx_vco_cal_rst} 
7'h10: {chkfrq_done, vcoclk_too_fast} 
7'h20: {cal_dir, rx_vco_cal_done} 
7'h40: {curr_state[0], rx_vco_cnt[0]} 
others: Reserved 


dpll_cal_ug 
DPLL calibration update on int_gain code 
8:5 |RW |Ox8 3'b000: O 
others: (1/16)*2“(DPLL_CAL_UG-1) LSB/update 
Maximum DPLL_CAL_UG=10, i.e. 32 LSB/update 


disable_int_cal_mode 

When asserted, then the DPLL frequency register is never 

modified by the RX VCO calibration FSM (even, if DPLL_CAL_UG 
4 RW {0x0 is non-zero). In this case, the calibration will always be 

performed on the VCO freq_tune code. This allows disabling of 

integral calibration feature, and hence only using freq_tune 

calibration. 


rx_vco_contcal_en 
3 RW {0x0 Override value for the continuous calibration enable from the RX 
PWRSM 
rx_vco_cal_rst 
Override value for the frequency reset from the RX PWRSM 
poe ratte cna tombe RP 
Override the calibration controls from the RX PWRSM 


LANEX DIG RX VCOCAL RX VCO CAL CTRL 2 
Address: Operational Base + offset (0x904A 


| Bit |Attr|ResetValue| ss) —/—C—C‘iescription = 
31:16|RO_[0x0000 


a Se piecic cinates altogether 
io few Joxooo [Stating value offieq une code 


LANEX DIG RX VCOCAL RX_VCO CAL TIME O 
Address: Operational Base + offset (0x904B) 


| Bit |Attr|/ResetValue| Ci eescription 
[31:16|RO_|0x0000 


fast_rx_vco_wait 
Enable fast RX VCO power up (simulation only) 


rx_vco_cntr_pwrup_time 
14:11/RW |0x6 Power up time (in ref_range cycles) for RX ana VCO cnter 
(spec >200ns) 
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| Bit |Attr| Reset Value, 


rx_vco_update_time 
RW |0x6 Settle time (in ref_range cycles) for RX ana VCO update 


(freq_tune or int_gain) (spec >200ns) 


rx_vco_startup_time 
RW /|0x19 Power up time (in ref_range cycles) for RX ana VCO startup 
spec >1us 


LANEX DIG RX VCOCAL RX VCO CAL TIME 1 
Address: Operational Base + offset (0x904C 


 Bit_{Attr| Reset Value 
eae 0x0000 


joxoo00 —_—reserved 15_3 
pom lk vco_cntr_settle_time 

RW |0x3 RX VCO counter value settling time in (ref_dig_clk cycles) (spec: 
3 ref_dig_clk cycle) 


LANEX DIG RX VCOCAL RX VCO STAT O 
Address: Operational Base + offset (0x904D 


| Bit |Attr|ResetValue| ss ———C‘iescription = 
a en ae 


15:14 reserved_15_14 
Reserved for future use 
0x0 rx_ana_cdr_vco_en 
Current value of rx_ana_cdr_vco_en_i 
0x0 rx_ana_cdr_startup 
Current value of rx_ana_cdr_startup_i 
rx_ana_vco_cntr_en 
iho fo value of rx_ana_vco_cntr_en_i 
rx_ana_vco_cntr_pd 
10 fro foxo fan. value of rx_ana_vco_cntr_pd_i 
0x000 rx_ana_cdr_freq_tune 
Current value of rx_ana_cdr_freq_tune_i 


LANEX DIG RX VCOCAL RX VCO STAT 1 
Address: Operational Base + offset (0x904E) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


reserved_15_9 
15:9 [ko |ox00iReserved'fortitureuse 
pope 

Indicates that the RX integral frequency is reset or not 
CS 

Indicates that the RX VCO has completed calibration 


fo oe tan clinton sh 
Value of the continuous calibration enable from the RX PWRSM 
bo oo Aten tomar 
Value of the calibration reset from the RX PWRSM 
fo foo faces 
Value of the RX VCO frequency reset from the RX PWRSM 


3:0 Ox0 rx_vco_fsm_state 
i Value of the RX VCO CAL FSM 


LANEX DIG RX VCOCAL RX VCO STAT 2 
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Address: Operational Base + offset (Ox904F 


| Bit |Attr|ResetValue| ss —/—S—C‘iecription = 
31:16|RO_[0x0000 


0x0 rx_vco_up 
Indicates that the RX VCO is ready 


15 
14 0x0 rx_vco_correct 
Indicates that the RX VCO clock has the correct frequenc 
13 0x0 vcoclk_too_fast 
Indicates that the RX VCO clock frequency is too fast 
. vco_cntr_final 
12:0 |ro | Ox0000 Value of RX VCO counter when refclk counter expired 


LANEX DIG RX RX ALIGN XAUI COMM MASK 

Address: Operational Base + offset (0x9050 

Bit {Attr| Reset Value|_____Description __| 
ts. e0 Jowoo sere 


Ro Joxoo Soo: ee 5_10 
Reserved eee future use 


xaui_comm_mask 
RW |0x3ff XAUI_COMMA mask. For 10-bit COMMA set the mask to Ox3FF 
and for 7-bit COMMA set the mask to 0x3F8 


LANEX DIG RX LBERT CTL 
Address: Operational Base + offset (0x9051 


Bit {Attr| Reset Value 
aa 0x0000 


loxooo «reserved. 55 
15:5 | ° RO Joxooo | Reserved for future use 


sync 

Synchronize pattern matcher LFSR with incoming data A write of 
RW {0x0 a one to this bit will reset the error counter and start a 

synchronization of the PM, there is no need to write this back to 

zero to run normally. 


mode 
Pattern to match When changing modes, you must change to 
disabled first 
: Disabled 
: LFSR31: X431 + X%28 + 1 
: LFSR23: X423 + X%18 + 1 
: LFSR23: X423 + x421 + x%16 + x*%8 + x45 4+ x42 + 
3:0 |RW |0x0 : LFSR1i6: X4.16 + x45 + x%4 4+ x%3 41 
: LFSR15: X415 + X%14 +1 
: LFSR1i1: X411 + X49 41 
: LFSR9: X49 +X%54+1 
: LFSR7: X47 + X%64+1 
: D[n] = d[n-10] 
: D[n] = !d[n-10] 
: D[n] = !d[n-20] 
others: Reserved 


LANEX DIG RX LBERT ERR 

Address: Operational Base + offset (0x9052) 

| Bit |Attr[ResetValue| —C(eescription = 
[31:16/RO_[0x0000_ifreserved 
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we | 
app Rettig 
5 fw 0x0 If active, multiply count by 128. if OV14=1 and count=2%15-1, 
signals overflow of counter (2 reads needed to read value) 


count 

A read of this register, or a sync of the PM resets the error count. 
pect RN ORC O00 Current error count, if OV14 field is active, then multiply count by 

128 (2 reads needed to read value 


LANEX DIG RX RX LOS LOS O 
Address: Operational Base + offset (0x9053) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


9 [Ro loro lReservedforhture use 
ew foo Bvaaseaigtalos mer 


LANEX DIG RX PWRCTL PWR_CTRL STATE STATUS 

Address: Operational Base + offset (0x9055) 

| Bit |Attr|ResetValue| Ci‘ ection 
[31:16|RO [0x0000_—i reserved 


: reserved_15 5 
= RO |oxoo0 Reserved for future use 

. rx_pwrsm_state 

4:0 |ro foxoo Value for rx_pwrsm_state 


LANEX DIG RX DPLL_FRE 
Address: Operational Base + offset (0x905C) 


 Bit_{ Atte] Reset Value 
ees 0x0000 


en pa for future use 
val 

13:0 |RW /0x2000 Freq is 125*VAL ppm from the reference (2 reads needed to read 
value) 


LANEX DIG RX DPLL FREQ BOUND 0O 
Address: Operational Base + offset (0x905D) 
Dit_{Attr| Reset Value|_________Descrlptlon _| 
te.ife0 Jowoo fesenee 


RO foxoo loxoo «reserved? 511 
Reserved for future use 


upper_freq_bound 
10:1 |RW |0x264 Upper frequency bound in terms of LSBs of the integral control 
code 
freq_bound_en 
jo rw oxo Enable the frequency bounds feature 


LANEX DIG RX DPLL_ FREQ BOUND 1 
Address: Operational Base + offset (0x905E) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: reserved_15_10 
ne RO foxoo Reserved for future use 


lower_freq_bound 
RW |0x19c Lower frequency bound in terms of LSBs of the integral control 
code 


LANEX DIG RX ADPTCTL ADPT CFG O 
Address: Operational Base + offset (0x9060 


| Bit |Attr|ResetValue| sss ——CSC—C‘iecription = 
31:16|RO_[0x0000 


adpt_clk_div4_en 
2 Set the adaptation clock to be divided by 4 (default is div2) 


start_asm1 
RW {0x0 Start adaptation state machine #1 (VGA, CTLE, DFE, EYEH) This 
ister-bit is self-clearing 


14 
13:10/RW |0x3 n_tgg_asm1 
Number of toggle loop iterations for ASM1 
9:0 | n_top_asm1 
ay Number of top level loop iterations for ASM1 


LANEX DIG RX ADPTCTL ADPT CFG 1 
Address: Operational Base + offset (0x9061 


| Bit |Attr|ResetValue| ss) —/———CC—C‘i scription = 
31:16|RO_[0x0000 


assiz|Ro [oxo Reserved forfuture use 
Saeed value (only valid, if adaptation is run) 

Be oe Sade value to load at start of adaptation 

6:0 [Rw |oxoo ries tanner! cycles for adaptation SM #1 


LANEX DIG RX ADPTCTL ADPT CFG 2 
Address: Operational Base + offset (0x9062 


31:16 
reserved_15 10 


ane Ro | Reserved for future use 


tgg_pttrn_1 


Pattern for the second toggle loop error slicer is moved upward 
by data tap1, if this pattern is matched 

tgg_pttrn_0O 

Pattern for the first toggle loop error slicer is moved downward by 
data tap1, if this pattern is matched 


LANEX DIG RX ADPTCTL ADPT CFG 3 
Address: Operational Base + offset (0x9063) 


|Attr|ResetValue| —Cieescription 
31:16]RO_|0x0000 
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| Bit |Attr[ResetValue| ————C—“‘;C‘~Ci scription 
esl_twice_dsl 

15 RW /0x0 Assert, if error slicer has twice the voltage range as the data 
slicer (for the same 8 bits). 
tgg_en 

Enable toggling of the error slicer 


eyeho_en 

Enable eye height measurement using odd error slicer 
eyehe_en 

Enable eye height measurement using even error slicer 


. dfe_en 
Enable DFE adaptation for taps 5-1 
att_en 
vga_en 
Enable VGA adaptation 


ctle_en 
4:0 |RW /0x00 Enable CTLE boost adaptation, the five bits determine which 
correlators are used to adapt the CTLE 


LANEX DIG RX ADPTCTL ADPT CFG 4 
Address: Operational Base + offset (0x9064) 


| Bit |Attr|/ResetValue| Ci eescription 


dfe1_th 

DFE Tap1 correlation decision threshold (2“N-1) 

vga_th 

VGA correlation decision threshold (2“N-1). During eye height 

measurement, the VGA_TH is repurporsed for error slicer 
pdates. 


LANEX DIG RX ADPTCTL ADPT CFG 5 
Address: Operational Base + offset (0x9065) 


[ResetValue| Ci ecription 
0x0000 


lox0000 
Apply an offset to the decision threshold 
DFE Tap5 correlation decision threshold (2“N-1) 
DFE Tap4 correlation decision threshold (2“N-1) 
DFE Tap3 correlation decision threshold (2“N-1) 


LANEX DIG RX ADPTCTL ADPT CFG 6 
Address: Operational Base + offset (0x9066) 
| Bit [Attr|ResetValue| CC‘ Scriptom 
[31:16[RO_|0xo000_ si freserved 


; att_low_th 
15:13)aw [ox arrow threshold 
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| Bit [Attr| Reset Value | p 
vga_sat_cnt_sticky 

12 RW |0Ox1 If deasserted, then VGA saturation counts must be consecutive to 
change ATT 


: vga_sat_cnt 
VGA saturation count 


att_mu 
8:6 Jaw joxa (att gain code update gain (2“N 


vga_mu 
5:3. IRW |ox5 VGA gain code update gain (2“N). During eye height 
° measurement, the VGA_MU is repurporsed for error slicer 
pdates. 
: ctle_mu 
CTLE boost code update gain (2“N) 


LANEX DIG RX ADPTCTL ADPT CFG 7 
Address: Operational Base + offset (0x9067) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


Ox0 reserved_15 15 
Reserved for future use 
vga_lev_low 
VGA level low saturation limit 
vga_lev_high 
VGA level high saturation limit 


vga_min_sat 
VGA minimum saturation limit 


LANEX DIG RX ADPTCTL ADPT CFG 8 
Address: Operational Base + offset (0x9068) 


Reset Value 
x0000 


RO oxo reserved 15 15 
Reserved for future use 
DFE tap5 code update gain (2“N) 
x4 


DFE tap4 code update gain (2“N) 
DFE tap3 code update gain (2“N) 
DFE tap2 code update gain (2“N 
DFE tap1 code update gain (2“N) 


LANEX DIG RX ADPTCTL ADPT CFG 9 

Address: Operational Base + offset (0x9069) 

| Bit [Attr|ResetValue| ss ——“‘;‘“;™CSC~CiS scription — Cd 

31:16{RO [0x0000_—sifreserved ——“‘“‘CSSCS™~™C™CisS 
err_slo_adpt_init 

15:8 |RW |0x00 The error odd slicer is initialized to this value at the start of a new 


adaptation request. 
err_sle_adpt_init 

7:0 RW 10x00 The error even slicer is initialized to this value at the start of a 
new adaptation request. 
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LANEX DIG RX ADPTCTL RST ADPT CFG 
Address: Operational Base + offset (0x906A) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


reserved_15_5 

15:5 |ro oxooo (Reserved forfuure use 
rst_adpt_tap1 

4 RW /0x1 Reset data Tap1 when turning off DFE adaptation (taps 2-5 are 
always turned off when DFE adaptation is turned off 


rst_adpt_ctle_pole 

Reset CTLE pole when turning off AFE adaptation 
rst_adpt_ctle_boost 

Reset CTLE boost when turning off AFE adaptation 


x1 
i rst_adpt_vga : . 
x1 


Oxi 
0 
eZ Reset VGA when turning off AFE adaptation 


rst_adpt_att 
Reset ATT when turning off AFE adaptation 


p_bwh 


LANEX DIG RX ADPTCTL ATT STATUS 
Address: Operational Base + offset (Ox906B 


po foeo ewe 
Reserved for future use 
po eae henson ince 
Asserts when adaptation state machine #1 is done 


att_adpt_code 
Value of ATT adaptation code 


LANEX DIG RX ADPTCTL VGA STATUS 
Address: Operational Base + offset (0x906C) 


Reserved for future use 
Asserts when adaptation state machine #1 is done 
Value of VGA adaptation code 


LANEX DIG RX ADPTCTL CTLE STATUS 
Address: Operational Base + offset (0x906D) 


reserved 


reserved_15 14 
Reserved for future use 


Asserts when adaptation state machine #1 is done 
Value of CTLE pole adaptation code 
Value of CTLE boost adaptation code 


LANEX DIG RX ADPTCTL DFE TAP1 STATUS 
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Address: Operational Base + offset (Ox906E 


| Bit |Attr|ResetValue|  —-ss/———C‘i scription = 
31:16|RO_[0x0000 


3 reserved_15_14 
a RO oxo Reserved for future use 


13 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
y dfe_tap1_adpt_code 
12:0 |ro | Oxon Value of DFE tapi adaptation code 


LANEX DIG RX ADPTCTL DFE TAP2 STATUS 
Address: Operational Base + offset (Ox906F) 


Reserved for future use 
Asserts when adaptation state machine #1 is done 


dfe_tap2_adpt_code 
Value of DFE tap2 adaptation code 


LANEX DIG RX ADPTCTL DFE TAP3_ STATUS 
Address: Operational Base + offset (0x9070) 
[ResetValue[  ——“‘ie@Scriptiom 


reserved_15_ 13 
Reserved for future use 


x0 
x0 asmi_done 
Asserts when adaptation state machine #1 is done 
0x000 dfe_tap3_adpt_code 
Value of DFE tap3 adaptation code 
LANEX DIG RX _ADPTCTL DFE TAP4 STATUS 
Address: Operational Base + offset (0x9071 
| Bit [Attr| Reset Value 
31:16|RO_|0x0000 
: reserved_15_ 13 
pote Ro joxo Reserved for future use 
12 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
: dfe_tap4_adpt_code 
11:0 ]Ro- O00) Value of DFE tap4 adaptation code 
LANEX DIG RX ADPTCTL DFE TAPS STATUS 
Address: Operational Base + offset (0x9072 
| Bit_[Attr| Reset Value 
31:16|RO_|0x0000 
; Reserved for future use 


5:13 0x0 
12 0x0 asmi_done 
Asserts when adaptation state machine #1 is done 
. dfe_tap5_adpt_code 
11:0 |ro | onto Value of DFE tap5 adaptation code 


LANEX DIG RX ADPTCTL DFE DATA EVEN VDAC OFST 
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Address: Operational Base + offset (0x9073 


| Bit |Attr|ResetValue|  —-ss—s—s—CSC—C‘iecription = 
ee eee 


0x00 reserved_15 8 
Reserved for future use 
dfe_data_even_vdac_ofst 
ao Offset value for DFE data even vDAC 
LANEX DIG RX ADPTCTL DFE DATA ODD VDAC OFST 
Address: Operational Base + offset (0x9074 


| Bit |Attr|ResetValue| sss —S—C‘iescription = 
Tae 


0x00 reserved_15 8 
Reserved for future use 
dfe_data_odd_vdac_ofst 
a Offset value for DFE data odd vDAC 
LANEX DIG RX ADPTCTL RX SLICER CTRL EVEN 
Address: Operational Base + offset (0x9075 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: reserved_15 4 
15:4 |RO- enue Reserved for future use 
: rx_ana_slicer_ctrl_e 
3:0 [aw fox7 Re for rx_ana_slicer_ctrl_e[3:0] 


LANEX DIG RX ADPTCTL RX _ SLICER CTRL ODD 

Address: Operational Base + offset (0x9076) 

| Bit |Attr|ResetValue| CC‘ eScritiom 
[31:16[RO_|0xo000_—sifreserved 


: reserved_15_ 4 
15:4 |Ro | oxone Reserved for future use 
3 rx_ana_slicer_ctrl_o 
3:0 rw fox CE for rx_ana_slicer_ctrl_o[3:0] 


LANEX DIG RX ADPTCTL DFE ERROR EVEN VDAC OFST 

Address: Operational Base + offset (0x9077) 

| Bit |Attr[ResetValue| —C(eesscription = 
[31:16|RO_[0x0000_ifreserved 


: reserved_15 8 
- RO foxoo Reserved for future use 
: dfe_error_even_vdac_ofst 
Offset value for DFE error even vDAC 
LANEX DIG RX ADPTCTL DFE ERROR ODD VDAC OFST 
Address: Operational Base + offset (0x9078 


| Bit |Attr|ResetValue| sss = CC—C‘iescription = 
ae ea aad 


0x00 reserved_15 8 
Reserved for future use 
dfe_error_odd_vdac_ofst 
ae Offset value for DFE error odd vDAC 


LANEX DIG RX ADPTCTL ERROR SLICER LEVEL 
Address: Operational Base + offset (0x9079) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


15:8 0x00 e_sle_lvl 
Even error slicer level 
: e_slo_lvl 
7:0 ro joxoo | Odd error slicer level 


LANEX DIG RX ADPTCTL ADPT RESET 
Address: Operational Base + offset (Ox907A 


| Bit |Attr|ResetValue| —=—-ss/s—/———CC—C‘i scription = 
31:16|RO_[0x0000 


reserved_15_ 1 
0x0000 Reserved for future use 


is po 
reset_asm1 
Resets adaptation state machine (ASM1) as well as the stats 
RW |0x0 
capture block. 
This is a self-clearing bit, and requires re-start of ASM1. 


LANEX DIG RX STAT LD VAL 1 
Address: Operational Base + offset (0x9080 


| Bit |Attr|ResetValue| sss ——C—C‘i scription = 
31:16|RO_[0x0000 


scl1_start 
‘a Start sample counter #1 this is a self-clearing bit 
; scl1_lId_val 
OxOn0 Sample counter #1 load value 


LANEX DIG RX STAT DATA MSK 
Address: Operational Base + offset (0x9081) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: data_msk_15_0 
exit Value of data_msk_r[15:0] 


LANEX DIG RX STAT MATCH CTLO 
Address: Operational Base + offset (0x9082 


Reset Value 
x0000 


0x0 For clock cycle delays on scope_data_rx_clk, an additional MSB is 
added in SCOPE_DLY_2 
oe eee 
Value of data_msk_r[19:16] 
pttrn_cria_4 0 . 
Value of pattern A for 1st correlator (bits 4:0 
pttrn_msk_cria_4_0 
Value of pattern A mask for 1st correlator (bits 4:0) 


LANEX DIG RX STAT MATCH CTL1 
Address: Operational Base + offset (0x9083) 


[ResetValue| Ci ecription 
0x0000 


0x0 reserved_15 12 
Reserved for future use 
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| Bit [Attr|ResetValue| —C(@Deescription 
pttrn_cria_adpt_en 
te Enable ORing of adapation pattern with pattern CR1A 


: pttrn_crib_4_0 
Value of pattern B for 1st correlator (bits 4:0) 


; pttrn_msk_crib_4 0 
Value of pattern B mask for 1st correlator (bits 4:0 
pttrn_crib_en 
jo rw oxo Enable pattern B matching for 1st correlator 


LANEX DIG RX STAT STAT CTLO 
Address: Operational Base + offset (0x9084) 


. 
reserved 


skip_en 
Value of skip_en_r 


sc_timer_mode 
Sample counter operation mode 
1'bO: Counts number of matched samples 
1'b1: Counts clock cycles (i.e. a timer) 
stat_rxclk_sel 
Select stat clock 
1'bO: Ref_range_clk 
1'b1: Rx_dig_clk (i.e. RX dword clk) 
Before changing stat_rxclk_sel_r from 1->0, the rx_dig_clk must 
be active (i.e. enabled) 
stat_src_sel 
Select stat source input 
3'b000: {20{rx_cal_result}} 
3'b001: {{20{scope_data_rxclk_dly_s0O1}}, 
{20{scope_data_rxclk_dly}}} 
3'b010: Rx_phase[39:0] 
3'b011: Rx_error[39:0] 
3'b100: Rx_data[39:0] 
3'b101: Rx_phdir[39:0] 
3'b110: 40'NFF_FFFF_FFFF 
others: Reserved 
stat_shft_sel 
Select stat source shift value 
4'b0000: Correlate N-1 -> N+3 (use N for offset calibration) 
4'b0001: Correlate N+1 -> N+5 (for taps1-5) 
4'b0010: Correlate N+6 ->N+10 
: Correlate N+11 -> N+15 
: Correlate N+16 -> N+20 
: Correlate N+21 -> N+25 
: Correlate N+26 -> N+30 
: Correlate N+31 -> N+35 
: Correlate N+36 -> N+39 
others: Reserved 
Setting 0x8 is only used in 20b mode (for checking corr on bits 


corr_mode_en 
0x0 Enable correlation mode 
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| Bit |Attr|ResetValue| Ci@eescription 


corr_src_sel 
Select correlation input source 
2'b00: Rx_error[39:0] 
4:3. |RW {0x0 2'b01: Rx_phase[39:0] 
2'b10: {{20{scope_data_rxclk_dly_sO1}}, 
{20{scope_data_rxclk_dly}}} 
2'b1i1: No correlation 


corr_shft_sel 

Select shift for phase. 
2 RW Ox0 1'b0O: None 

1'b1: >>1 

corr_shft_sel_vga 

Select shift for error going to VGA. 
ie ese 1'b0O: None 

1I'b1: >>1 


reserved_0O 
fo frw loo eomedbe 
LANEX DIG RX STAT STAT CTL1 
Address: Operational Base + offset (0x9085 


| Bit |Attr|ResetValue| —-s—s/—/———C—C‘iescription = 
31:16|RO_[0x0000 


vid_ctl 
Gating configuration of stats collection 
. 2'bO0: Ignore both cdr_valid and rx_valid 
POET RWSL OK8 2'b01: Gate stats collection with cdr_valid 
2'b10: Gate stats collection with rx_valid 
2'b11: Ignore both cdr_valid and rx_valid 
vid_loss_clr 
Clearing of stats collection upon loss of valid 
AWE De 1'b0O: Hold sample and stat counters 
1'b1: Clear sample and stat counters 
data_dly_sel 
12:11}/RW |Ox0 For clock cycle delays on rx_data[19:0], an additional MSB is 
added in data_dly_sel_2 
stat_clk_en 
Clock gate enable for stat clock 
sc_pause 
9 |rw foo Pause the sample counter and stat counters 
. reserved_8_7 
stat_cnt_6_en 
6 rw oxo Enable for stat counter 6 
stat_cnt_5_en 
Enable for stat counter 5 
stat_cnt_4_en 
Enable for stat counter 4 
stat_cnt_3_en 
3 RW /0x1 Enable for stat counter 3 only counter to be enabled by default, 
since used for offset calibration 
stat_cnt_2_en 
Enable for stat counter 2 
stat_cnt_1_en 
Enable for stat counter 1 
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| Bit |Attr|ResetValue| Ci@eescription 


stat_cnt_O_en 
jo rw foxo Enable for stat counter 0 
LANEX DIG RX STAT SMPL CNTi 
Address: Operational Base + offset (0x9086) 
| Bit [Attr/ResetValue| Ci escription 
a eae 


smpl_cnt1_done 
Status of sample counter #1 
smpl_cnt1 

eek oxcoo? Current value of sample counter #1 


LANEX DIG RX STAT STAT CNT O 

Address: Operational Base + offset (0x9087 

bit {Attr| Reset Value|________Description 
ae 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_O 

foarte Ox8000 Current value of stat counter #0 


LANEX DIG RX STAT STAT CNT 1 

Address: Operational Base + offset (0x9088) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
Sie 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_1 

ate OX0000 Current value of stat counter #1 


LANEX DIG RX STAT STAT CNT 2 

Address: Operational Base + offset (0x9089) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
fe ee 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_2 

ype Ox0008 Current value of stat counter #2 


LANEX DIG RX STAT STAT CNT 3 

Address: Operational Base + offset (Ox908A 

| Bit |Attr[ResetValue| ss ——“i;is‘“C;C™C~Ci ecriptiom 
a ee 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_3 

<= OnG000 Current value of stat counter #3 


LANEX DIG RX STAT STAT CNT 4 

Address: Operational Base + offset (0x908B) 

| Bit |Attr|ResetValue| —C(eescription = 
31:16[RO_|oxoo00_ reserved 


smpl_cnti_done 
as fro joo Status of sample counter #1 
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| Bit |Attr|ResetValue| —Ci@eescription 


. stat_cnt_4 
14:0 [RO wipes Current value of stat counter #4 


LANEX DIG RX STAT STAT CNT 5 
Address: Operational Base + offset (0x908C) 


| Bit |Attr/ResetValue| Ci eescription 
ee 


smpl_cnt1_done 
Status of sample counter #1 
stat_cnt_5 

aa oneee Current value of stat counter #5 


LANEX DIG RX STAT STAT CNT 6 
Address: Operational Base + offset (0Ox908D 


Bit {Attr| Reset Value 
eas Pe 0x0000 


smpl_cnti_done 
Status of sample counter #1 
stat_cnt_6 

foarte Ox8000 Current value of stat counter #6 


LANEX DIG RX STAT CAL COMP CLK CTL 
Address: Operational Base + offset (Ox908E) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


reserved_15_6 
5:6 |RO | ono? Reserved for future use 
ref_div_cnt 
feb Ref range clock count (e.g. 5'd3 = 4 ref_range cycles 
: prechrge_cnt 
Precharge count (e.g. 5'd1 = 2 ref_range cycles) 


LANEX DIG RX STAT MATCH CTL2 

Address: Operational Base + offset (0x908F) 

| Bit [Attr|ResetValue| Ci‘ ection 
a 


reserved_15_15 
Reserved for future use 
pttrn_cria_19_5 
epee Value of pattern A for ist correlator (bits 19:5) 


LANEX DIG RX STAT MATCH CTL3 

Address: Operational Base + offset (0x9090) 

Dit |Attr| Reset Value|____________Descrlptlon _ 
31:16[RO_|0x0000_ reserved 


reserved_15 15 
a Reserved for future use 
0x0000 pttrn_msk_cria_19_5 
Value of pattern A mask for ist correlator (bits 19:5 


LANEX DIG RX STAT MATCH CTL4 

Address: Operational Base + offset (0x9091 

| Bit |Attr[ResetValue| ss —“‘;C™CC*éi scription 
[31:16[RO |0x0000_—sifreserved eC —“‘“(‘“‘(“(‘(C(;:*S*C*C*C*C*C*C*C™C™C™C~C™C~C~*CS 
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aan oat Scala 


Spt 15.15 
Reserved for future use 


pttrn_crib_19_5 
Oxmeee Value of pattern B for 1st correlator (bits 19:5) 


LANEX DIG RX STAT MATCH CTL5 
Address: Operational Base + offset (0x9092) 


| Bit |Attr|/ResetValue| Ci eescription 
ee 0x0000 


reserved_15_15 
Reserved for future use 
pttrn_msk_crib_19_5 
Oxone Value of pattern B mask for 1st correlator (bits 19:5) 


LANEX DIG RX STAT STAT CTL2 

Address: Operational Base + offset (0x9093) 

.,Bit_|Attr| Reset Value|_____________Descrlptlon _| 
15:2 fo [owoooo  fesenee 


reserved_15_2 
RO |ox0000 Reserved for future use 

scope_dly_2 

RW |0x0 Additional MSB bit for SCOPE_DLY to extend the delay range to 
0->7 
data_dly_sel_2 

RW |0x0 Additional MSB bit for data_dly_sel to extend the delay range to 
0->7 


LANEX DIG RX STAT STAT STOP 

Address: Operational Base + offset (0x9094 

Bit {Attr| Reset Value|____Description __| 
15:1 ro Jowoooo sere 


execs: eee —<“—sSCSCSY 5 1 
RO Joxoooo | Reserved Sos future use 


scl1_stop 
RW |0x0 Stop sample counters #1 and associated stat counters. This is a 
self-clearing bit, and requires re-start of sample counter #1. 


LANEX DIG ANA TX _OVRD OUT 
Address: Operational Base + offset (Ox90A0) 


| Bit |Attr|/Reset Value| Ci eescription 
as Eo 0x0000 


reserved_15_ 2 
2 |ro foxo000 Reservedforfuture use 

SS = eens 
Enable override values for all outputs controlled by this register 

jo |rw foo [vere vatue fort ana reset 
Override value for tx_ana_reset 

LANEX DIG ANA TX ANA LPBK DFE MODE OUT 

Address: Operational Base + offset (Ox90A1 


| Bit |Attr|ResetValue| ss —/ CSC‘ ecription = 
[31:16|RO_|0x0000 


. reserved_15_1 
15:1 |RO- oxpoee Reserved for future use 
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| Bit |Attr|ResetValue| —Ci@eescription 


tx_ana_Ipbk_dfe_mode 
jo rw oxo fan for tx_ana_lIpbk_dfe_mode 
LANEX DIG ANA RX DIV OVRD OUT 
Address: Operational Base + offset (Ox90A6) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15_2 
15:2 Ro | eee Reserved for future use 
rx_ana_div5_en 
Override value for rx_ana_div5_en 
rx_ana_divi3p5_en 
jo rw oxo Override value for rx_ana_div13p5_en 


LANEX DIG ANA RX CTL OVRD OUT 
Address: Operational Base + offset (0x90A7) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


rv foo een nates 
Enable override value for rx_ana_loopback_clk_en 
bo eeRR eT am etn 
Enable override value for rx_ana_adaptation_en 


Enable override value for rx_ana_dfe_taps_en 
Enable override value for rx_ana_div4_en 


pe (SESE een 
Enable override value for rx_ana_word_clk_en 

Enable override values for rx_ana_data_rate[3:0] 

Override value for rx_ana_loopback_clk_en 

Override value for rx_ana_adaptation_en 

rx_ana_dfe_taps_en 

Override value for rx_ana_dfe_taps_en 


rx_ana_div4_en 
Override value for rx_ana_div4_en 


Override value for rx_ana_word_clk_en 
Override value for rx_ana_data_rate 


reserved 
Reserved 


LANEX DIG ANA RX PWR OVRD OUT 
Address: Operational Base + offset (0x90A8) 
| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|0x0000_ si freserved 


: reserved_15_14 
ee RO oxo Reserved for future use 
rx_ana_deserial_en_ovrd 
He Enable override value for rx_ana_deserial_en 
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| Bit |Attr[ResetValue| ————C—i‘“‘;C‘Céi scription 
rx_ana_cdr_en_ovrd 

ee Enable override value for rx_ana_cdr_en 
rx_ana_clk_en_ovrd 

‘cs Enable override value for rx_ana_clk_en 
rx_ana_clk_dcc_en_ovrd 

Enable override value for rx_ana_clk_dcc_en 
rx_ana_clk_vreg_en_ovrd 

9 |aw joo | Enable override value for rx_ana_clk_vreg_en 
rx_ana_afe_en_ovrd 

8 fRw joo Enable override value for rx_ana_afe_en 

7 rw oxo Reserve_O 
Reserve_O 


rx_ana_deserial_en 
RW |0x0 ; ; 

Override value for rx_ana_deserial_en 
rx_ana_cdr_en 

5 RW {0x0 ne 

5 | Override value for rx_ana_cdr_en 
rx_ana_clk_en 

4 RW |0Ox Se ay ar 

4 rw foxo Override value for rx_ana_clk_en 

3 rx_ana_clk_dcc_en 
Override value for rx_ana_clk_dcc_en 
rx_ana_clk_vreg_en 
Override value for rx_ana_clk_vreg_en 


rx_ana_afe_en 
Override value for rx_ana_afe_en 
Reserve_1 


Reserve_1 


LANEX DIG ANA _RX VCO OVRD OUT 0O 
Address: Operational Base + offset (0x90A9) 


[ResetValue| Ci escription 
0x0000 


po (eceae tne cea 
Enable override value for rx_ana_cdr_freq_tune 
Override value for rx_ana_vco_cntr_clk 
Override value for rx_ana_vco_cntr_en 
Override value for rx_ana_cdr_freq_tune 
pe (SES Metra enaniccity 
Enable override values for cdr_vco_en and cdr_startup 
Override value for rx_ana_cdr_startup 


rx_ana_cdr_vco_en 
Override value for rx_ana_cdr_vco_en 


LANEX DIG ANA RX VCO OVRD OUT 1 
Address: Operational Base + offset (Ox90AA 
[Reset Value|— —“‘CS™C(CDOScription=—_ (Cid 


reserved_15_3 

RO |ox0000 Reserved for future use 
rx_ana_cdr_vco_highfreg 
Override value for rx_ana_cdr_vco_highfreq 
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| Bit |Attr|ResetValue| Ci@eescription 


rx_ana_vco_cntr_pd 
si Rw foxr pcan value for rx_ana_vco_cntr_pd 


rx_ana_cdr_vco_lowfre 
RW |0x0 ; q 
Override value for rx_ana_cdr_vco_lowfreq 


LANEX DIG ANA RX _ VCO OVRD OUT 2 
Address: Operational Base + offset (Ox90AB) 


| Bit |Attr/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


0x0000 reserved_15 2 


Reserved for future use 

cdr_freq_tune_clk_self_clear_disable 

Disable self-clearing for the rx_ana_cdr_freq_tune_clk register 
rx_ana_cdr_freq_tune_clk 

Override value for rx_ana_cdr_freq_tune_clk - self-clearing to 
generate a pulse 1 cr_clk wide 


LANEX DIG ANA RX CAL 
Address: Operational Base + offset (Ox90AC 


Reset Value 
0x0000 


rx_an | m n 
15 |RW {Oxo ana_ca'_comp_e 
Value for rx_ana_cal_comp_en 


rx_ana_cal_mode 

Value for rx_ana_cal_mode[1:0] 

2'b00: Dual differential comparison ( [vip2 - vim2] greater than 
[vip1 - vim1] ) 

2'b01: Differential comparison on input2 (vip2 greater than vim2) 
2'b10: Single-ended comparison, negative node to negative node 
(vim1 greater than vim2) 

2'bi1: Common mode comparison (vcm2 greater than vcm1) 


rx_ana_slicer_cal_en 
RW |0 - 
Value for rx_ana_slicer_cal_en 
reserved 
RW |0x0 
Reserved 
rx_ana_cal_Ipfbyp_en 
Value for rx_ana_cal_lpfbyp_en 


; rx_ana_cal_muxb_sel 

a jaw foxoo |e for rx_ana_cal_muxb_sel[4:0] 
; rx_ana_cal_muxa_sel 

4:0 [Rw joxoo (CE for rx_ana_cal_muxa_sel[4:0] 


LANEX DIG ANA RX DAC CTRL 

Address: Operational Base + offset (Ox90AD 

| Bit |Attr[ResetValue|  ———<s——“‘;‘“C;C™Céi scription 
[31:16/RO |0x0000__[reserved 


reserved 
F reserved_15_8 
15:8 |ro foxoo | Reserved for future use 
: rx_ana_cal_dac_ctrl 
7:0 [Rw joxso fC for rx_ana_cal_dac_ctrl[7:0] 


LANEX DIG ANA RX DAC CTRL OVRD 
Address: Operational Base + offset (Ox90AE) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: reserved_15_1 

ee RO |oxo000 Reserved for future use 
rx_cal_dac_ctrl_ovrd 

lo rw joxo Override enable for cal DAC control 
LANEX DIG ANA RX_DAC CTRL SEL 
Address: Operational Base + offset (Ox90AF 
| Bit_[Attr| Reset Value 
31:16|RO_|0x0000 


: reserved_15_5 
role RO. |ox000 Reserved for future use 

. rx_ana_cal_dac_ctrl_sel 
ae aw foxoo |r for rx_ana_cal_dac_ctrl_sel[4:0] 


LANEX DIG ANA _RX_AFE ATT VGA 
Address: Operational Base + offset (Ox90B0) 


| Bit |Attr|Reset Value| Ci eescription = 
31:16|RO_|0x0000 


i fo 
ila 

10 

oh 

6:3 
2:0 


Value for rx_ana_afe_ctle_pole[1:0] 
Override enable for rx_ana_afe_rate 


rx_ctle_pole_ovrd_en 


Override enable for rx_ana_ctle_pole 
rx_afe_gain_ovrd_en 


Rw [oxo Override enable for rx_ana_afe_gain 


Override enable for rx_ana_afe_att_lvl 
Override enable for rx_ana_afe_update 
rx_ana_afe_gain 

Value for rx_ana_afe_gain[3:0] 
rx_ana_afe_att_lvl 


Value for rx_ana_afe_att_Ivl[2:0] 


LANEX DIG ANA RX_AFE CTLE 
Address: Operational Base + offset (0x90B1) 


Reset Value D 


reserved 


: reserved_15_6 
oe RO |ox000 Reserved for future use 


rx_ana_afe_ctle_boost_ovrd_en 
Override enable for rx_ana_afe_ctle_boost 


rx_ana_afe_ctle_boost 
Value for rx_ana_afe_ctle_boost[4:0] 


LANEX DIG ANA RX _ SCOPE 
Address: Operational Base + offset (0x90B2) 


|Attr|ResetValue| —Cieescription 
31:16]RO_|0x0000 
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a a ee 
Reserved for future use 

Sa rx_scope_self_clear_disable 
Disable the self-clearing for rx_ana_scope_ph_clk register 
rx_ana_scope_clk_en 

12 RW |0x0 Enable the scope clocks going to the scope slicer and the lane 
digital part 


: rx_ana_scope_phase 
Sets value for rx_ana_scope_phase[7:0] 


po ana_scope_ph_clk 
RW po Sets value for rx_ana_scope_ph_clk, This bit is self-clearing (i.e. 
only asserts for one cr_clk cycle) 


rx_ana_scope_sel 
Sets value for rx_ana_scope_sel 
2'b0O: AFE scope selected 
eee 2'b01: DFE even scope selected 

2'b10: DFE odd scope selected 
2'b11: DFE bypass/AFE buffer scope selected 
rx_ana_scope_en 

jo rw oxo Sets value for rx_ana_Sscope_en 


LANEX DIG ANA RX SLICER CTRL 
Address: Operational Base + offset (0x90B3 


| Bit |Attr|ResetValue| ——ié‘C@Scritiom 
31:16/RO |0x0000 reserved 


reserved 
si9 fro fovoo Reserved forfuure use 
fe _|aw [ow [Grernieenate for Rx ANA scorer 


LANEX DIG ANA _RX ANA IQ PHASE ADJUST 

Address: Operational Base + offset (0x90B4) 

| Bit [Attr|ResetValue| Ci‘ eScritiom 
31:16|RO [0x0000_—i reserved 


? reserved_15_7 
15:7 |RO- Oxnee Reserved for future use 
rx_ana_iq_phase_adjust 
6:0 rw foxo7 RAE for rx_ana_iq_phase_adjust[6:0] 


LANEX DIG ANA RX ANA IQ SENSE EN 
Address: Operational Base + offset (0x90B5) 


| Bit |Attr|/Reset Value| —s—sCDeescription 
31:16/RO |0x0000 reserved 


: reserved_15_ 1 
5:1 RO oxngeo Reserved for future use 
rx_ana_iq_sense_en 
or Ree een 


LANEX DIG ANA RX ANA CAL DAC CTRL EN 
Address: Operational Base + offset (Ox90B6) 
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| Bit |Attr|Reset Value| Ci@eescription 
[31:16]RO_|0x0000 


: reserved_15_2 
‘- RO |oxo000 Reserved for future use 

dac_ctrl_self_clear_disable 

Disable self-clearing for the rx_ana_cal_dac_ctrl_en register 


rx_ana_cal_dac_ctrl_en 

Rw loxo Value for rx_ana_cal_dac_ctrl_en, if 
DAC_CTRL_SELF_CLEAR_DISABLE=0, then this bit is self-clearing 
(i.e. only asserts for one cr_clk cycle) 


LANEX DIG ANA RX_ANA SIGNALS CHANGES ENABLE 
Address: Operational Base + offset (0x90B7) 
| Bit [Attr/ResetValue| Ci escription 
[31:16|RO_[0x0000_— reserved 
reserved_15_2 
15:2 |Ro |oxoo00 Reserved forfuture use 
ax0 afe_update_self_clear_disable . 
Disable self-clearing for the rx_ana_afe_update_en register 
rx_ana_afe_update_en 
Value for rx_ana_afe_update_en, if 


AFE_UPDATE_SELF_CLEAR_DISABLE=0, then this bit is self- 
clearing (i.e. only asserts for one cr_clk cycle) 


RW |0x0 


LANEX DIG ANA RX ANA PHASE ADJUST CLK 
Address: Operational Base + offset (0x90B8) 


| Bit |Attr/ResetValue| Ci eescription 
a oe 


reserved_15 2 
2 |RO_ |oxo000 Reserved for future use 
RW x0 oxo «fase adjust_self_clear_disable 
Disable self-clearing for the rx_ana_iq_phase_adjust_clk register 


rx_ana_igq_phase_adjust_clk 

Rw loxo Value for rx_ana_iq_phase_adjust_clk, if 
PHASE _ADJUST_SELF_CLEAR_DISABLE=0, then this bit is self- 
clearing (i.e. only asserts for one cr_clk cycle) 


LANEX DIG ANA _ STATUS 0 
Address: Operational Base + offset (Ox90B9) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_4 
ai RO [ox000 Reserved for future use 
Ox0 rx_ana_scope_data 
Value from ANA for rx_ana_scope_data 


0x0 rx_ana_cal_result 
Value from ANA for rx_ana_cal_result 
rsv_0O 
rfope ey 
0x0 tx_ana_loopback_en 
Value of tx_ana_loopback_en 
LANEX DIG ANA STATUS 1 
Address: Operational Base + offset (Ox90BA) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


. reserved_15_ 13 
eles RO oxo Reserved for future use 
? rx_ana_vco_cntr 
12:0 fro | Oxpe00 Value from ANA for rx_ana_vco_cntr 


LANEX DIG ANA STATUS LOS 
Address: Operational Base + offset (Ox90BB 


| Bit_|Attr| Reset Value 
0x0000 


po foo eth teue 
Reserved for future use 

Value to ANA for rx_ana_los_ threshold 

Value to ANA for rx_ana_los_en 


LANEX DIG ANA CREGS TX ANA ATB_ REG 
Address: Operational Base + offset (0x90CO 
10x0000 _|reserved 


reserved_15_7 
Reserved for future use 

tx_ana_nc 

Reserved bit 

tx_ana_meas_atb 


BIST TX ATB measurement control 
tx_ana_meas_atb_en 
BIST TX ATB measurement enable 
LANEX DIG ANA CREGS RX ANA EQ CTRL 
Address: Operational Base + offset (0x90C4) 


[ResetValue| Céiescription 
0x0000 


reserved_15_6 
Ro | OG 00 Reserved for future use 
Ox4 rx_ana_phdet_odd 
DFE sample control 


rx_ana_phdet_even 
: DFE sample control 
q rx_ana_ctle_offset_cal_enb 
fen ie EQ offset calibration enable 
. rx_ana_afe_bias_mt 


LANEX DIG ANA _CREGS RX_ANA_VCO_ CTRL 
Address: Operational Base + offset (0x90C5) 


|Attr|Reset Value] Cieescription 
31:16]RO_|0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


reserved_15_ 3 
15:3 RO |ox0000 Reserved for future use 


rx_ana_cdr_vco_temp_comp_en 
VCO temperature compensation enable 
. rx_ana_cdr_vco_startup_code 


LANEX DIG ANA CREGS RX ANA VREG CTRL 

Address: Operational Base + offset (Ox90C6 

| Bit |Attr/ResetValue|  ———s—“‘CS™SC#é scription — 
[31:16/RO |0x0000__[reserved 


: reserved_15_6 

t3:8 RO |oxoo0 Reserved for future use 
rx_ana_vreg_ovrd_clk_vref 

VREG clk override reference voltage 
rx_ana_vreg_ovrd_vco_vref 

VREG VCO override reference voltage 
rx_ana_vreg_ovrd_vro_vref 

on VREG VRO override reference voltage 
rx_ana_vreg_ovrd_cp_vref 
VREG charge-pump override reference voltage 
rx_ana_vreg_ring_ctrl 


VREG ring oscillator control 


LANEX DIG ANA CREGS RX ANA DISCONNECT 
Address: Operational Base + offset (0x90C7) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_3 
rx_ana_dc_path_disconnect 
TBA 

TBA 


LANEX DIG ANA CREGS RX ANA RSRVD_ CTRL 
Address: Operational Base + offset (0x90C8) 


: 0x00 reserved_15 8 
: Reserved for future use 

: rxX_ana_nc 

Reserved bits for future use 


LANEX DIG ANA CREGS RX ANA ATB CTRL1 
Address: Operational Base + offset (Ox90C9 


joxo000 | meas _atb 14 0 
Reserved 
rx_meas_atb_en 


Reserved 
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LANEX DIG ANA CREGS RX ANA ATB CTRL2 

Address: Operational Base + offset (0Ox90CA) 

| Bit |Attr|ResetValue| —C(eescription 
[a ————— 


reserved_15 15 
Reserved for future use 

seni rx_meas_atb_29 15 
Reserved 


RAWLANEX DIG PCS XF RX OVRD OUT 2 
Address: Operational Base + offset (OxA003 


| Bit |Attr|ResetValue|  —=—s—s/s——C—C‘i scription = 
31:16|RO_[0x0000 


. reserved_15 2 
15:2 [RO Ox0000 Reserved for future use 
rx_valid_ovrd_en 
Enable override for rx_valid 
rx_valid 
jo Rw joo Override value for rx_valid 


RAWLANEX DIG PCS XF RX PCS IN 5 
Address: Operational Base + offset (OxA004) 


| Bit |Attr/ResetValue| Ci eescription 
ie 


reserved_15_ 1 
1 [RO | ROnn? Reserved for future use 
0x0 rx_valid 
x Value from PCS for rx_valid_i 


RAWLANEX DIG PCS XF RX OVRD IN 
Address: Operational Base + offset (OxA005 


| Bit |Attr|ResetValue| ss —/———CC—C‘iecription = 
31:16|RO_|0x0000 


: reserved_15_12 
alas RO oxo Reserved for future use 
adapt_dfe_en 
Override value for rx_adapt_dfe_en 
adapt_afe_en 
Override value for rx_adapt_afe_en 


Rw loxt ovrd_en 
Enable override values for all fields in this register 
Ipd 
8 [Rw oxo Override value for rx_lpd 
' pstate 
Override value for rx_pstate 
: reserved 
; rate 
Override value for rx_rate 


RAWLANEX DIG PCS XF RX OVRD IN 1 
Address: Operational Base + offset (OxA006) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3670 


RK3588 TRM-Part2 


| Bit |Attr|/ResetValue|——“‘S™OC@Scription — 
: reserved_15 4 
es RO |ox000 Reserved for future use 
req_ovrd_en 
Override enable for rx_req 


2 Rw loxt req_ovrd_val 
Override value for rx_rea 
reset_ovrd_en 
Override enable for rx_reset 
reset_ovrd_val 
jo frw jot Override value for rx_reset 
RAWLANEX DIG PCS XF RX OVRD_ IN 2 
Address: Operational Base + offset (OxA007 


| Bit [Attr/ResetValue| SC Scription 
31:16|RO_|0x0000 


Rw |oxo [enable override for VCO contros 

Enable override for VCO controls 

z 
Override value for rx_cdr_vco_highfreq 

z 
Override value for rx_cdr_vco_lowfreq 
vco_Id_val_ovrd 


RAWLANEX_ DIG PCS XF RX _OVRD IN 3 
Address: Operational Base + offset (OxA008) 


[ResetValue| Cieescription 
0x0000 


reserved_15_5 
Ro | oe Reserved for future use 

cont_ovrd_en 
Enable override values for rx_adapt_cont and rx_offcan_cont 
offcan_cont 
Override value for rx_offcan_cont 
adapt_cont 
Override value for rx_adapt_cont 
adapt_req_ovrd_en 

Enable override values for rx_adapt_req 
adapt_req 

jo rw foxo Override value for rx_adapt_req 


RAWLANEX DIG PCS XF RX PCS IN 

Address: Operational Base + offset (OxA009) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:16[RO_|0xo000_ reserved 


reset 
Value from PCS for rx_reset 


15 0x0 
offcan_cont 

14 fro foxo Value from PCS for rx_offcan_cont 
adapt_cont 

13 fro foo Value from PCS for rx_adapt_cont 
adapt_req 

12 [Ro joxo | Value from PCS for rx_adapt_req 
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| Bit |Attr|ResetValue| Ci@eescription 


adapt_dfe_en 

‘ RO oxo Value from PCS for rx_adapt_dfe_en 
adapt_afe_en 

10 ro foxo Value from PCS for rx_adapt_afe_en 
Ipd 

9 |ro foxo Value from PCS for rx_Ipd 


? pstate 

8:7 [Ro joxo | Value from PCS for rx_pstate 

so po ers 
Reserved 

. rate 

41 fro foxo Value from PCS for rx_rate 
req 

jo fro joxo Value from PCS for rx_req 


RAWLANEX DIG PCS XF RX PCS IN 1 
Address: Operational Base + offset (OxA00A 


| Bit |Attr|ResetValue| sss —/— CC‘ escription = 
31:16|RO_|0x0000 


; reserved_15_7 
oe RO |ox000 Reserved for future use 
0x00 ref_Id_val 
Value from PCS for rx_ref_Id_val 


RAWLANEX DIG PCS XF RX PCS IN 2 
Address: Operational Base + offset (OxA00B) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


po fo eae 
Reserved for future use 
Value from PCS for rx_cdr_vco_highfreg 
Value from PCS for rx_cdr_vco_lowfreq 
vco_Id_val 


RAWLANEX DIG PCS XF RX PCS IN 3 
Address: Operational Base + offset (OxA00C) 


| Bit_|Attr| Reset Value 
[31:16|RO_[0x0000 


eq_afe_rate 
is:14|ro foo Value from ASIC for rx_eq_afe_rate 
Ox 


0 eq_ctle_pole 
Value from ASIC for rx_eq_ctle_pole 


[Attr| 
31:16|RO | 
:14 
13:12 Ro | 
: eq_ctle_boost 
11:7 fro foxoo Value from ASIC for rx_eq_ctle_boost 
2 fo po A 
© fro 


eq_vgal_gain 7 a 
oxo from ASIC for rx_eq_vgai1_gain 
eq_att_lvl 

ne cre from ASIC for rx_eg_att_lv! 


RAWLANEX DIG PCS XF RX PCS IN 4 
Address: Operational Base + offset (OxA00D) 
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| Bit |Attr|ResetValue| —Ci@eescription 
[31:16]RO_|0x0000 


; eq_dfe_tap2 
pe Ro Joxoo | Value from ASIC for rx_eq_dfe_tap2 

: eq_dfe_tap1 
7:0 [RO joxoo | Value from ASIC for rx_eq_dfe_tap1 


RAWLANEX DIG PCS XF RX OVRD OUT 
Address: Operational Base + offset (OxAOOE 


| Bit |Attr|ResetValue|  —Fs—s———C‘i scription = 
31:16|RO_[0x0000 


: reserved_15_2 
re RO |oxoo00 Reserved for future use 
en_ctl 
: Enable override values for all control outputs of this register 
ack 
jo fw fost Override value for rx_ack 


RAWLANEX DIG PCS XF RX PCS OUT 
Address: Operational Base + offset (OxAOOF 
| Bit [Attr|ResetValue| ss ——“‘S#éS eScription — 
[31:16[RO |Ox0000_—sifreserved — —“‘“‘“(‘“(“(‘(;:S#S*S*C*C*C*C*C*C™C™C‘*dCY 


; reserved_15_1 
15:1 fro | eile Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANEX DIG PCS XF RX ADAPT ACK 

Address: Operational Base + offset (0xA010 

| Bit |Attr/ResetValue|  ——— “s—“‘*‘“S;CCéiScription=—— “Cd 
[31:16[RO_|0x0000_——sifreserved et —“(‘“‘;‘C*S*™S™S™*™*™*™C™CCCCCCisC 


. reserved_15_12 
aa Ro Joxo Reserved for future use 


0 
Override val for rx_eq_afe_rate[1:0] 
Override val for rx_eq_ctle_pole[1:0] 
Individual override enable for ATT 


rx_eq_vgai_gain_ovrd_en 
Individual override enable for gain 


Individual override enable for rate 

Individual override enable for TAP1 

Individual override enable for TAP2 
rx_adapt_ack 

RX adaptation Acknowledge 


RAWLANEX DIG PCS XF RX ADAPT FOM 


0x0 rx_eq_ctle_pole_ovrd_en 
Individual override enable for pole 


2:8 [pw om 
ee) 
odes 
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Address: Operational Base + offset (OxA011 


| Bit |Attr|ResetValue| sss SC‘ escription = 
31:16|RO_[0x0000 


: reserved_15 8 
ia:8 RO foxoo Reserved for future use 

; rx_adapt_fom 
ie RX adaptation figure of merit 


RAWLANEX DIG PCS XF RX OVRD IN 4 
Address: Operational Base + offset (OxA012 


| Bit |Attr|ResetValue| s/s —/———C—C—C‘iescription = 
31:16|RO_[0x0000 


reserved_15_8 
15:8 RO foxoo Reserved for future use 
ref_Id_val_ovrd_en 
f Enable override for rx_ref_Id_val 
ref_Id_val_ovrd 
6:0 rw joxoo Override value for rx_ref_Id_val 


RAWLANEX DIG PCS XF RX PCS OUT 2 
Address: Operational Base + offset (0xA013) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15_ 1 
roe RO |ox0000 Reserved for future use 
0x0 ack 
Value from raw PCS for rx_ack 


RAWLANEX DIG PCS XF LANE NUMBER 
Address: Operational Base + offset (OxA015 


| Bit |Attr|ResetValue| —s—s/s—/——C—C—C‘iecription = 
31:16|RO_[0x0000 


: reserved_15 4 
pore RO |oxoo0 Reserved for future use 

: lane_number 
a0 RO oxo Current lane number 
RAWLANEX DIG PCS XF ATE OVRD_IN 
Address: Operational Base + offset (0xA018) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


fo ooo ese 
Reserved for future use 
pe ea we mn 
Enable override value for rx_adapt_dfe_en input 
Override value for rx_adapt_dfe_en input 


po eS mmm 
Override value for rx_adapt_afe_en input 

Enable override value for rx_reg input 

Override value for top-level rx_req input 


rx_adapt_afe_en_ovrd_en 
Enable override value for rx_adapt_afe_en input 
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| Bit |Attr|ResetValue| Ci eescription 


rx_reset_ate_ovrd_en 
Enable override value for rx_reset input 


rw loxo rx_reset_ate_ovrd_val 
Override value for top-level rx_reset input 


RAWLANEX DIG PCS XF RX _ EQ DELTA IQ OVRD IN 
Address: Operational Base + offset (0xA019) 


| Bit |Attr|/ResetValue| Ci eescription = 
31:16|RO_|0x0000 


; reserved_15_5 
aos RO_[ox000 Reserved for future use 
rx_eq_delta_igq_ovrd_en 
i Enable override value for rx_eq_delta_iq 
: rx_eq_delta_igq_ovrd_val 
Override value for rx_eq_delta_ig 


RAWLANEX DIG PCS XF RX EQ OVRD IN 1 
Address: Operational Base + offset (OxA01D 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


psta}r0 [oxo Reserved forfuture use 


: rx_eq_afe_gain_ovrd_val 
Override value for rx_eq_afe_gain[3:0] 


RAWLANEX DIG PCS XF RX EQ OVRD IN 2 

Address: Operational Base + offset (OxAO1E 

| Bit [Attr|ResetValue| ss ——“i‘“CS*éiS scription =— 
[31:16[RO |Ox0000_—sireserved — —“‘“‘“‘(“(“(SCS*S*S*S*C*C*™*™*™*™C™C™C‘~*CY 


; rx_eq_dfe_tap2_ovrd_val 
a Override value for rx_eq_dfe_tap2[7:0] 
: rx_eq_dfe_tap1_ovrd_val 
RAWLANEX DIG FSM_FSM FSM _ OVRD CTL 
Address: Operational Base + offset (OxA020) 
| Bit [Attr|ResetValue| Ci ecrriptiom 
31:16|RO_[0x0000_——i reserved Sd 
CS 
Reserved for future use 
fsm_ovrd_en 
Enable overriding the FSM execution of commands must be 


asserted to use FSM_CMD_START and FSM_JMP_EN features 
fsm_cmd_start 

Start executing the new comman<d, this is a self-clearing bit 
fsm_jmp_en 

Force the FSM to jump to FSM_JMP_ADDR in the program 
memory is applied when FSM_CMD_START is pulsed. 
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| Bit |Attr|ResetValue| Ci@eescription 


fsm_jmp_addr 
11:0 |RW |0x000 The jump address used when FSM_JUMP_EN=1, the address is 
encoded as follows: [11:8] mem_lane, [7:5] bank, [4:0] register 


RAWLANEX DIG FSM FSM MEM ADDR MON 
Address: Operational Base + offset (OxA021) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


‘ mem_addr 
15:0 Ro | Oxnone Current value of memory address used in lane FSM 


RAWLANEX DIG FSM _ FSM STATUS MON 
Address: Operational Base + offset (OxA022) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_11 
iJRo foxoo|peservedforfutureuse 

io Ro joxo rdmsk_disabled . . . . 

Check, if read mask is currently disabled (i.e. mask is all ones 

Check, if write mask is currently disabled (i.e. mask is all ones) 
a 

Check, if wait counter currently equals zero 

Check, if ALU result register currently equals zero 

Current value of ALU overflow bit 


cmd_rdy 
5 0x0 New command is ready for execution (applicable when 
FSM_OVRD_EN=1) 
: state 
4:0 [RO joxoo | Current state of lane FSM 


RAWLANEX DIG FSM FSM CR REG OP XTND EN 
Address: Operational Base + offset (0xA023) 


Bit Attr| Reset Value 
eal 0x0000 
oxocoo —resetved 15-1 
Ro |oxoo00 | Reserved for future use 
cr_reg_op_xtnd_en 
CR interface timing extension enable 


1'b0O: No timing extension 
1'b1: Timing extension 


RW |0x0 


RAWLANEX DIG FSM FAST RX STARTUP CAL 

Address: Operational Base + offset (0xA024) 

| Bit [Attr|ResetValue| CC‘ Scriptom 
So 


reserved_15_ 1 
5:1 |Ro | pene Reserved for future use 
0x0 fast_rx_startup_cal 
Status of fast RX start-up calibration 


RAWLANEX DIG FSM FAST RX ADAPT 
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Address: Operational Base + offset (OxA025 


| Bit |Attr|ResetValue|  —-ss/s—/———C—C‘iecription = 
oe ieee 


reserved_15 1 
1 |Ro | OxE00e Reserved for future use 
0x0 fast_rx_adapt 
Status of fast RX adaptation 


RAWLANEX DIG FSM FAST RX AFE CAL 

Address: Operational Base + offset (OxA026 

| Bit [Attr|ResetValue| ss —“‘S™#CéS @Scription =— 
= 


reserved_15_1 
5:1 |RO | oxpuee Reserved for future use 
0x0 fast_rx_afe_cal 
Status of fast RX AFE DAC start-up calibration 


RAWLANEX DIG FSM FAST RX DFE CAL 

Address: Operational Base + offset (OxA027 

| Bit |Attr|ResetValue|  ——— s—“‘*‘“CSC:C“éS eScription=— (“Cd 
[31:16[RO_|0x0000——si|reserved ee —“(‘“‘C:*S™S™SCOOCOCOCOCSCSC‘(S™Cids 


: reserved_15_1 
15:1 |RO- Ox00e Reserved for future use 
0x0 fast_rx_dfe_cal 
Status of fast RX DFE slicer start-up calibration 


RAWLANEX DIG FSM _ FAST RX BYPASS CAL 

Address: Operational Base + offset (OxA028) 

| Bit [Attr|ResetValue| ———C‘CieScritiom 
[31:16[RO_|0xo000_ reserved 


: reserved_15_1 
15:1 Ro | Ox8000 Reserved for future use 
p fo oo femurs’ 
Status of fast RX bypass slicer start-up calibration 


RAWLANEX DIG FSM FAST RX REFLVL CAL 

Address: Operational Base + offset (0xA029) 

Bit _|Attr| Reset Value| __________Deseription _ 
15:1 fo [owoooo  fesevee 


reserved_15_1 
fast_rx_reflvl_cal 

0x0 Status of fast RX reference level (100mv, 125mv, 150mv) start- 
up calibration 


RAWLANEX DIG FSM FAST RX IQ CAL 
Address: Operational Base + offset (OxA02A 
| Bit [Attr|ResetValue| ss ——“‘“‘W*CéOS ecription =— 
Se 


reserved_15_1 
5:1 |Ro | OxN008 Reserved for future use 
0x0 fast_rx_iq_cal 
Status of fast RX IQ start-up calibration 


RAWLANEX DIG FSM_FAST RX_AFE ADAPT 
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Address: Operational Base + offset (OxA02B 


| Bit |Attr|ResetValue| ——s—s——C—C‘i scription 
oe ieee 


reserved_15_1 
1 |Ro | OxE00e Reserved for future use 
0x0 fast_rx_afe_adapt 
Status of fast RX AFE DAC start-up adaptation 


RAWLANEX DIG FSM FAST RX DFE ADAPT 

Address: Operational Base + offset (OxA02C 

| Bit [Attr|ResetValue| ss ——“‘W:CéOS eScription =— 
a reserved 


reserved 
reserved_15_1 
5:1 |RO | oxpuee Reserved for future use 
0x0 fast_rx_dfe_adapt 
Status of fast RX DFE DAC start-up adaptation 


RAWLANEX DIG FSM _ FAST SUP 

Address: Operational Base + offset (OxA02D 

| Bit |Attr/ResetValue| “ss —“‘;‘“;W#Céi scription =— (“Cid 
[31:16[RO_|0x0000_—si|reserved ——“‘“‘“(“(S*S*C*C*C*™*™C™C™C‘*sS 


: reserved_15_1 
15:1 |RO- One Reserved for future use 
p fo pe (iar mamarsadey 
Status of fast support block (Rtune) 


RAWLANEX DIG FSM FAST RX _ IQ WALK 

Address: Operational Base + offset (OxA02E) 

| Bit |Attr[ResetValue| —C(Deescription = 
[31:16|RO_[0x0000_ifreserved 


: reserved_15_1 
15:1 Ro | Ox8000 Reserved for future use 
p fo loo festa 
Status of fast RX IQ walk start-up adaptation 


RAWLANEX DIG FSM FAST RX PWRUP 
Address: Operational Base + offset (OxA02F) 
| Bit [Attr|ResetValue| CC‘ scription = 
[31:16[RO_|0x0000_ reserved 


: reserved_15_ 1 
: RO |ox0000 Reserved for future use 

p fo foo esse roms EGR) 

Status of fast RX power-up (LOS, VREG/AFE and DCC) 


RAWLANEX DIG FSM FAST RX VCO WAIT 

Address: Operational Base + offset (OxA030 

| Bit [Attr|ResetValue| (ss —“‘“C;SS#éSsescription =— 
ae 


reserved_15_ 1 
5:1 |Ro | 0x0000 Reserved for future use 
0x0 fast_rx_vco_wait 
Status of fast RX VCO wait times 


RAWLANEX DIG FSM FAST RX _VCO CAL 
Address: Operational Base + offset (0xA031) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16|RO_|0x0000 


: reserved_15_ 1 
, RO |oxo000 Reserved for future use 

0x0 fast_rx_vco_cal 

Status of fast RX VCO calibration 


RAWLANEX DIG FSM FAST RX CONT CAL ADAPT 

Address: Operational Base + offset (0xA033 

| Bit [Attr|ResetValue| ss ——“‘S#é@S @Scription =—— 
ee 


reserved_15_1 
5:1 |ROo | Oxtone Reserved for future use 
0x0 fast_rx_cont_cal_adapt 
Status of fast RX continuous calibration/adaptation 


RAWLANEX_DIG FSM_FAST RX CONT ADAPT 

Address: Operational Base + offset (0xA034) 

| Bit [Attr|ResetValue| Ci‘ eeScritiom 
Se 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
0x0 fast_rx_cont_adapt 
Status of fast RX continuous adaptation 


RAWLANEX DIG FSM FAST RX CONT DATA CAL 

Address: Operational Base + offset (0xA035) 

| Bit [Attr|ResetValue|  ————C‘Ci Scriptom 
Se 


reserved_15_ 1 
5:1 |Ro | panos Reserved for future use 
0x0 fast_rx_cont_data_cal 
Status of fast RX continuous data calibration 


RAWLANEX DIG FSM FAST RX CONT PHASE CAL 

Address: Operational Base + offset (OxA036 

| Bit [Attr|/ResetValue| ss —“‘“CS#éS scription =— 
[31:16|RO_|0x0000__[reserved 


Weserveds 7 ee SF 
5 reserved_15_1 
15:1 ]RO- Oxgene Reserved for future use 
0x0 fast_rx_cont_phase_cal 
Status of fast RX continuous phase calibration 


RAWLANEX DIG FSM _ FAST RX CONT AFE CAL 
Address: Operational Base + offset (0xA037) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_1 
Ro | Oxgnee Reserved for future use 


0x0 fast_rx_cont_afe_cal 
Status of fast RX continuous AFE calibration 


RAWLANEX DIG FSM FAST RX ATT VGA ADAPT 
Address: Operational Base + offset (0xA038) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


. reserved_15_1 
: RO |ox0000 Reserved for future use 

fast_rx_flags_rsvd_0 

eo fro foo resower ee 


RAWLANEX DIG FSM FAST RX CTLE ADAPT 

Address: Operational Base + offset (OxA039 

| Bit [Attr|ResetValue| ss ——“‘S™:CéOS eScription =— 
[31:16[RO |Ox0000_—sifreserved — — —“‘“(‘(“‘“(“(‘“(CS*S*S*S*C*™*™*™*™*™C™C™C‘~*CYS 


reserved_15_1 
RO |ox0000 Reserved for future use 
fast_rx_flags_rsvd_1 
po po ecb 


RAWLANEX DIG FSM FAST RX_VGA ADAPT 

Address: Operational Base + offset (OxA03A) 

| Bit |Attr[ResetValue| —C(@eescription 
SS 


reserved_15_1 
5:1 |Ro | OxO000 Reserved for future use 
Reserved 


RAWLANEX DIG FSM CTLE ALGO TWO PT EXIT 

Address: Operational Base + offset (OxA03B) 

| Bit |Attr|ResetValue| —C(escription 
Se 


reserved_15_1 
5:1 |Ro | Onteee Reserved for future use 
Reserved 


RAWLANEX DIG FSM FAST RX IQ ADAPT 

Address: Operational Base + offset (OxA03C 

| Bit [Attr|ResetValue| ss —“‘“CWCéS @Scription — 
[31:16/RO |0x0000__[reserved 


Weserveds 7 Se SC 
5 reserved_15_1 
15:1 ]RO- Oxgene Reserved for future use 
p fo pe lasers 
Status of fast RX IQ adapt start-up adaptation 


RAWLANEX DIG FSM RX CTLE ALGO EH SEL 
Address: Operational Base + offset (OxA03D) 


| Bit |Attr|/Reset Value| Ci eescription = 
31:16|RO_|0x0000 


reserved_15_1 
Ro | Oxgnee Reserved for future use 


0x0 rx_ctle_algo_eh_sel 
Status of RX CTLE adapt selected algo 


RAWLANEX DIG FSM RX IQ PHASE OFFSET 


Address: Operational Base + offset (OxA03F) 
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| Bit |Attr|ResetValue| Ci@eecription 
[31:16]RO_|0x0000 


‘ reserved_15 4 
zs RO |ox000 Reserved for future use 

F rx_iq_phase_offset 

3:0 ro foo Offset value for IQ phase calculation 


RAWLANEX DIG AON AFE ATT IDAC OFST 

Address: Operational Base + offset (OxA040 

| Bit [Attr|/ResetValue| ss ——“‘“‘W:Cé@S eScription =— 
[31:16[RO |Ox0000_—sifreserved — — —“‘“(“‘“(“(“(S#:*S*C(‘“‘“(SCSC‘*sC 


Reserved for future use 
afe_att_idac_ofst 
"ae Offset value for AFE ATT iDAC 


RAWLANEX_ DIG AON _AFE CTLE IDAC OFST 

Address: Operational Base + offset (0xA041) 

| Bit [Attr|ResetValue|  ————Cié‘Ce@Scriptiom 
a 


sto owe es 
Reserved for future use 
afe_ctle_idac_ofst 
RAWLANEX DIG AON AFE VGA1 IDAC OFST 
Address: Operational Base + offset (0xA042) 
| Bit |Attr[ResetValue| —“‘i‘“;™CC*éi scription =— sd 
eae eee 


0x00 reserved_15 8 
Reserved for future use 
afe_vgal_idac_ofst 
oe Offset value for AFE VGA1 iDAC 


RAWLANEX DIG AON RX ADAPT FOM 
Address: Operational Base + offset (0xA043 


| Bit |Attr|ResetValue| ——ié‘iScriptiom 
31:16/RO |0x0000 reserved 


reserved <2. ee 
; reserved_15_8 
15:8 |ro foxoo | Reserved for future use 
: rx_adapt_fom 
Adaptation figure of merit (FOM) 


RAWLANEX DIG AON DFE SUMMER ODD IDAC OFST 

Address: Operational Base + offset (0xA044) 

| Bit [Attr|ResetValue| Ci‘ @critiom 
[31:16|RO [0x0000_— reserved 


reserved_15_8 
: Ro Joxoo Reserved for future use 


. dfe_summer_odd_idac_ofst 
Offset value for DFE summer odd iDAC 
RAWLANEX DIG AON DFE PHASE EVEN VDAC OFST 
Address: Operational Base + offset (0xA045) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


’ reserved_15_8 
ie RO foxoo Reserved for future use 
. dfe_phase_even_vdac_ofst 
Offset value for DFE phase even vDAC 
RAWLANEX DIG AON DFE PHASE ODD VDAC OFST 
Address: Operational Base + offset (OxA046 


| Bit |Attr|ResetValue|  —s—s/—/————C—C—C‘i scription = 
= sles 


fo poo ca 
Reserved for future use 
dfe_phase_odd_vdac_ofst 
RAWLANEX DIG AON DFE EVEN REF LVL 
Address: Operational Base + offset (0xA047) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


0x00 reserved_15_8 
Reserved for future use 
dfe_even_ref_lvl 
aaa DFE even reference level 
RAWLANEX DIG AON DFE ODD REF LVL 
Address: Operational Base + offset (0xA048) 


| Bit |Attr/ResetValue| Ci eescription 
eae aoe 


0x00 reserved_15 8 
Reserved for future use 
dfe_odd_ref_lvl 
RAWLANEX DIG AON RX PHSADJ LIN 
Address: Operational Base + offset (OxA049 


| Bit [Attr|ResetValue| —C—é‘C@Scriptiom 
31:16/RO |0x0000 reserved 


reserved —Ci‘“‘CSs*s*s*:~:SCSCSCiszr 
F reserved_15 5 
15:5 [RO x00 Reserved for future use 
. rx_phsadj_lin 
Linear value for RX phase adjust 


RAWLANEX_ DIG AON _RX_PHSADJ MAP 
Address: Operational Base + offset (OxA04A) 


| Bit |Attr|/ResetValue| Ci escription 
31:16|RO_|0x0000 


reserved_15_5 
2 RO |ox000 Reserved for future use 


. rx_phsadj_map 
4:0 [RO |oxoo Mapped value for RX phase adjust 


RAWLANEX DIG AON DFE DATA EVEN HIGH VDAC OFST 
Address: Operational Base + offset (OxA04B) 
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| Bit |Attr|ResetValue| Cieescription 
[31:16]RO_|0x0000 


, reserved_15_8 
= RO foxoo Reserved for future use 
: dfe_data_even_high_vdac_ofst 
Offset value for DFE data even high vDAC 
RAWLANEX DIG AON CDR UNLOCKED CNT 
Address: Operational Base + offset (OxA04C 


| Bit |Attr|ResetValue| —=—-s—s/—/— CSC‘ ecription = 
alae 


spo oo ema 
Reserved for future use 
dfe_data_even_low_vdac_ofst 
-<-\ a Offset value for DFE data even low vDAC 
RAWLANEX DIG AON DFE DATA ODD HIGH VDAC OFST 
Address: Operational Base + offset (OxA04D) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


sa po ooo fesse 
Reserved for future use 
dfe_data_odd_high_vdac_ofst 
aac Offset value for DFE data odd high vDAC 
RAWLANEX DIG AON RX ADAPT DONE NEW 
Address: Operational Base + offset (OxA04E) 


| Bit |Attr/ResetValue| Ci eescription 
ee 


0x00 reserved_15 8 
Reserved for future use 
dfe_data_odd_low_vdac_ofst 
=" Offset value for DFE data odd low vDAC 
RAWLANEX DIG AON DFE BYPASS EVEN VDAC OFST 
Address: Operational Base + offset (OxA04F 


| Bit |Attr|ResetValue| —Cié‘i@Scritiom 
31:16/RO |0x0000 reserved 


reserved: «<0 ee 
; reserved_15_8 
15:8 |ro |oxoo Reserved for future use 
, dfe_bypass_even_vdac_ofst 
Offset value for DFE bypass even vDAC 
RAWLANEX DIG AON DFE BYPASS ODD VDAC OFST 
Address: Operational Base + offset (OxA050) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15_8 
: Ro Joxoo Reserved for future use 


. dfe_bypass_odd_vdac_ofst 
Offset value for DFE bypass odd vDAC 
RAWLANEX DIG AON DFE ERROR EVEN VDAC OFST 
Address: Operational Base + offset (0xA051) 
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| Bit |Attr|ResetValue| SCi@eecription 
[31:16]RO_|0x0000 


‘ reserved_15 8 
ie RO foxoo Reserved for future use 
; dfe_error_even_vdac_ofst 
Offset value for DFE error even vDAC 
RAWLANEX DIG AON DFE ERROR ODD VDAC OFST 
Address: Operational Base + offset (OxA052 


| Bit |Attr|ResetValue| s/s —/———C—C‘iecription = 
= sles 


spo poo ems 
Reserved for future use 
dfe_error_odd_vdac_ofst 
—- Offset value for DFE error odd vDAC 
RAWLANEX DIG AON RX _IQ PHASE ADJUST 
Address: Operational Base + offset (0xA053) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


reserved_15 7 
5:7 [RO Ox000 Reserved for future use 
rx_iq_phase_adjust 
ae Value for RX IQ phase adjust 


RAWLANEX DIG AON RX IQ PHASE DELTA OFFSET 
Address: Operational Base + offset (0xA054) 


| Bit |Attr/ResetValue| Ci eescription 
ae ee 


reserved_15_5 
=a onut? Reserved for future use 
rx_iq_phase_delta_offset 
Value for RX IQ phase offset + delta value 


RAWLANEX DIG AON RX FW REVISION PMA LABEL 

Address: Operational Base + offset (OxA055 

| Bit [Attr|ResetValue| ss —“i‘“CS*éiS scription — 
[31:16|RO |0x0000__[reserved 


reserved —Cs—‘“CSsSsSSSCSY 
. reserved 
; pma_label 
0x000 PMA label 


RAWLANEX DIG AON_INIT PWRUP_ DONE 
Address: Operational Base + offset (OxA056) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


reserved_15_1 
Ro | Oxted Reserved for future use 


Rw lox0 init_pwrup_done 
Indicates whether initial power-up has completed or not. 


RAWLANEX DIG AON RX _ADPT ATT 
Address: Operational Base + offset (0xA057) 
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| Bit |Attr|ResetValue| Ci eescription 
[31:16]RO_|0x0000 


’ reserved_15_8 
- RO foxoo Reserved for future use 
: att_adpt_val 
Stored RX adapted ATT value 
RAWLANEX DIG AON RX _ADPT VGA 
Address: Operational Base + offset (OxA058 
| Bit |Attr[ResetValue| ——Ci@eescription = 
aor aa ee 


0x00 reserved_15 10 
Reserved for future use 
vga_adpt_val 
35 Ong Stored RX adapted VGA value 


RAWLANEX_ DIG AON _RX_ADPT_CTLE 

Address: Operational Base + offset (OxA059) 

| Bit [Attr|ResetValue| Ci‘ ection 
a 


0x00 reserved_15_10 
Reserved for future use 
ctle_boost_adpt_val 
a mene Stored RX adapted CTLE boost value 
RAWLANEX DIG AON RX_ADPT DFE TAP1 
Address: Operational Base + offset (OxA05A) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


2 reserved_15 13 
pee RO oxo Reserved for future use 

: dfe_tap1_adpt_val 
O0000 Stored RX adapted DFE TAP1 value 


RAWLANEX DIG AON RX ADAPT DONE 
Address: Operational Base + offset (OxA05B 


| Bit |Attr|ResetValue| —s—s/—C—C‘iescription = 
31:16|RO_[0x0000 


F reserved_15_1 
15:1 ]RO- Osco Reserved for future use 
Rw |oxo rx_adapt_done 
Indicates whether RX adaptation has completed or not. 


RAWLANEX DIG AON FAST FLAGS 
Address: Operational Base + offset (OxA05C) 


| Bit |Attr|/ResetValue| Ci eescription 
31:16|RO_|0x0000 


ctle_algo_eh_sel 
RW |0x0 Decides between 1'b1 - "EYE HEIGHT" or 1'b0O - "MIN _BOT_TOB" 


algorithms 
fast_rx_iq_adapt 
fast_rx_igq_walk 
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| Bit [Attr/ResetValue| Céeescription 
2 
See power-up (LOS, VREG/AFE and DCC 

so frwjoo | ace support block ( rtune) 


fast_rx_dfe_adapt 
Enables fast RX DFE DAC start-up adaptation 


oo fast_rx_afe_adapt 
Enables fast RX AFE DAC start-up adaptation 


fast_rx_iq_cal 

Enables fast RX IQ start-up calibration 
fast_rx_reflvl_cal 

Enables fast RX reference level (100mv, 125mv, 150mv) start-up 
calibration 

fast_rx_bypass_cal 

Enables fast RX bypass slicer start-up calibration 
fast_rx_dfe_cal 

Enables fast RX DFE slicer start-up calibration 
fast_rx_afe_cal 

Enables fast RX AFE DAC start-up calibration 
fast_rx_adapt 

Enables fast RX adaptation 


Enables fast RX adaptation 
fast_rx_startup_cal 
lo rw foxo Enables fast RX start-up calibration 


RAWLANEX DIG AON RX ADPT DFE TAP2 
Address: Operational Base + offset (OxA05D 


| Bit |Attr|ResetValue|  —--s/—/—————C—C—C~‘i scription = 
ea 


she oo sre 
Reserved for future use 
dfe_tap2_adpt_val 
ene Stored RX adapted DFE TAP2 value 
RAWLANEX DIG AON RX _ADPT BOOST FUNC LOWER LIMIT 
Address: Operational Base + offset (OxA05E) 
| Bit [Attr|ResetValue| ss ——“(;i‘“C;C™SC~éiS scription — Cd 
31:16|RO_|0x0000 


: reserved_15 8 
15:8 |ro |oxoo Reserved for future use 
. boost_func_lower_limit 
Stored boost val cost func lower limit 


RAWLANEX DIG AON RX ADPT BOOST FUNC UPPER LIMIT 
Address: Operational Base + offset (OxAO5F) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


‘ reserved_15 8 
15:8 |Ro foxoo | Reserved for future use 
: boost_func_upper_limit 
Stored boost val cost func upper limit 
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RAWLANEX DIG AON RX FW_ REVISION RAW LABEL 

Address: Operational Base + offset (OxA060) 

| Bit [Attr|ResetValue| CC‘ scription — 
eae ee reserved 


reserved —C—‘CSs—s—‘“‘“‘“‘C*d 
reserved 
raw_label 

ore RAW label 

RAWLANEX DIG AON RX SLICER CTRL EVEN 

Address: Operational Base + offset (OxA061 


| Bit |Attr|ResetValue|  ——s—s—s———C‘iescription = 
31:16|RO_[0x0000 


: reserved_15_4 
15:4 [Ro | exe Reserved for future use 
: rx_ana_slicer_ctrl_e 
3:0 [aw fox7 Re for rx_ana_slicer_ctrl_e[3:0] 


RAWLANEX DIG AON FRL_ MODE INIT ADAPT SET DONE 

Address: Operational Base + offset (OxA062) 

| Bit |Attr|ResetValue| —C(eescription 
31:16[RO_|oxoo0O reserved 


: reserved_15_ 4 
a RO |ox000 Reserved for future use 

: rx_ana_slicer_ctrl_o 

3:0 rw fox CE for rx_ana_slicer_ctrl_o[3:0] 


RAWLANEX DIG AON RX FW_ REVISION PCS LABEL 

Address: Operational Base + offset (0xA063) 

| Bit [Attr|ResetValue|  —————C‘iScription 
ee |= 


reserved 
pcs_label 
Ox000 PCS label 
RAWLANEX DIG AON ADPT CTL O 
Address: Operational Base + offset (OxA064 
| Bit [Attr|ResetValue|—“i*‘“;CSCéi scription — sd 
31:16|/RO_[0x0000 


. val 
Ox0000 Value of adaptation control 


RAWLANEX DIG AON ADPT CTL 1 

Address: Operational Base + offset (OxA065) 

| Bit [Attr|ResetValue| CSC‘ scription 
[31:16[RO_|Oxo000_ reserved 


: val 
nove Value of adaptation control 


RAWLANEX_DIG AON _ADPT CTL 2 
Address: Operational Base + offset (OxA066) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 
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| Bit |Attr|ResetValue| Ci@eescription 


. val 
mnooe Value of adaptation control 


RAWLANEX DIG AON ADPT CTL 3 

Address: Operational Base + offset (0xA067) 

| Bit |Attr|ResetValue| —C(eescription = 
[31:16|RO_[0x0000_ireserved 


. val 
dees Value of adaptation control 


RAWLANEX DIG AON ADPT CTL 4 

Address: Operational Base + offset (OxA068) 

| Bit [Attr|ResetValue| CC‘ Scriptom = 
[31:16|RO_|0x0000_ _[reserved 


reserved 
: val 
Ue Value of adaptation control 


RAWLANEX_ DIG AON _ADPT CTL 5 
Address: Operational Base + offset (OxA069) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: val 
OxO008 Value of adaptation control 


RAWLANEX DIG AON ADPT CTL 6 

Address: Operational Base + offset (OxA06A 

| Bit [Attr|ResetValue| ss ———“‘;W #éS scription — 
[31:16[RO |0x0000_—sireserved — ——“‘“(‘(“‘(‘“(“(CS#S*S*S*C*C*C*C*C*™*™*™*™*™C™C™C™C™C~C~*CS 


. val 
ene Value of adaptation control 


RAWLANEX DIG AON ADPT CTL 7 

Address: Operational Base + offset (OxA06B 

| Bit [Attr|ResetValue| ss —“‘“W#éS scription =— 
[31:16[RO |Ox0000_—sireserved — — —“‘“(‘(“‘“‘“‘(“(“(CS*S#S*S*™*™*™*C*™*™*™C™C‘~*@C 


: val 
EXVO0E Value of adaptation control 


RAWLANEX DIG AON RX FW_REVISION FW_ LABEL 

Address: Operational Base + offset (OxA06C) 

| Bit [Attr|ResetValue|  ————C‘Ci scription = 
[31:16[RO_|0xo000_ si freserved 


Reserved 
: fw_label 
ree FW label 


RAWLANEX DIG AON FAST FLAGS 2 
Address: Operational Base + offset (OxA06D 


| Bit |Attr|ResetValue| s/s —/————C‘i scription = 
31:16|RO_[0x0000 


Reserved 
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| Bit |Attr[ResetValue| ————C(i‘“;C™C~Ci scription 
ctle_adapt_sts 

re CTLE adaptation status flag 
fast_frl_adpt_byp_aft_Itp 

Enable fast FRL bypass after link training 
skip_ctle_bin_srch_abrt 

9 |Rw joo Skip CTLE binary search abort 
ctle_algo_two_pt_exit 

CTLE algo two point exit 

fast_rx_vga_adapt 
Enables fast RX VGA adaptation 


fast_rx_ctle_adapt 


Enables fast RX CTLE adaptation 
fast_rx_att_vga_adapt 
Enables fast RX ATT_VGA adaptation 


Enables fast RX continuous AFE calibration 
Enables fast RX continuous phase calibration 
Enables fast RX continuous data calibration 
fast_rx_cont_adapt 
ee eeceieieciie ——— 
Enables fast RX continuous calibration/adaptation 


RAWLANEX DIG AON RX RESERVED REG 0O 

Address: Operational Base + offset (OxA06E) 

| Bit |Attr[ResetValue| —C(eescription 
[31:16|RO_ [0x0000__| reserved 


reserved 
; reserved_0O 
Oxepee Reserved fields 
RAWLANEX DIG AON TXRX_OVRD _IN 
Address: Operational Base + offset (OxA06F) 


| Bit |Attr|/ResetValue| Ci escription = 
31:16|RO_|0x0000 


. reserved_15 2 
15:2 [Ro | Oxcone Reserved for future use 
rx_disable_ovrd_en 
Override enable for rx_disable 
rx_disable_ovrd_val 
jo rw oxo Override value for rx_disable 


RAWLANEX_ DIG AON _RX_PHSADJ LIN LEFT 
Address: Operational Base + offset (0xA070) 


| Bit |Attr|ResetValue| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_5 
ake RO |ox000 Reserved for future use 
: rx_phsadj_lin_left 
Linear value for RX phase adjust on left 


RAWLANEX DIG AON RX PHSADJ LIN RIGHT 
Address: Operational Base + offset (0xA071) 
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| Bit |Attr|ResetValue| Ci@eescription 
[31:16]RO_|0x0000 


: reserved_15_5 
ops RO |ox000 Reserved for future use 
: rx_phsadj_lin_right 
Linear value for RX phase adjust on right 
RAWLANEX_ DIG AON _RX_PHSADJ LIN ADAPT 
Address: Operational Base + offset (OxA072 
| Bit |Attr| Reset Value 
ie 


reserved_15_5 
a one Reserved for future use 
rx_phsadj_lin_adapt 
Linear value for RX phase adjust IQ adapt value 


RAWLANEX DIG AON RX_RESERVED REG 1 

Address: Operational Base + offset (0xA073) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
31:16{RO [0x0000_— reserved 


' reserved_1 
0x0000 Reserved fields 
RAWLANEX DIG AON RX ADPT VGA 1 
Address: Operational Base + offset (OxA078 
| Bit [Attr|ResetValue|—“‘*i‘“C;Cé scription — 
ee oe 


cho fowo [weil 
Reserved for future use 
vga_adpt_val 
7 ele Stored RX adapted VGA value 1st iter 


RAWLANEX DIG AON _RX_ADPT CTLE 1 
Address: Operational Base + offset (0xA079) 
| Bit [Attr|ResetValue| Ci‘ @criptiom 
So 


0x00 reserved_15_10 
Reserved for future use 
ctle_boost_adpt_val 
a nae Stored RX adapted CTLE boost value ist iter 


RAWLANEX DIG AON RX ADPT DFE TAP1i 1 
Address: Operational Base + offset (OxA07A) 


Blt | Attr| Reset Value 
re ee 0x0000 reserved ti—(‘—sSOSOSOC(C‘C;SO 


reserved_15_ 13 
ae = Reserved for future use 
dfe_tap1_adpt_val 
oxieee Stored RX adapted DFE TAP1 value 1st iter 


RAWLANEX DIG AON RX ADPT DFE TAP2 1 

Address: Operational Base + offset (OxA07D 

| Bit [Attr|/ResetValue| ss ——“‘S#CéS @Scription =— 
[31:16|RO |0x0000_—sifreserved eC“ (—~—“‘“‘“‘(‘(‘(‘#:“CSCSC*C(“(‘#$’#RYNYNN’N’N’CCOSC’ 
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ee oan acaaaa 


————— 15.12 
Reserved for future use 


dfe_tap2_adpt_val 
Oxeue Stored RX adapted DFE TAP2 value 1st iter 


RAWLANEX_ DIG IRQ CTL RESET RTN_RE 

Address: Operational Base + offset (OxA080) 

| Bit [Attr|ResetValue|  ———Cié‘ie@Scritiom 
a 


reserved_15_ 1 
5:1 RO oeee! Reserved for future use 
reset_rtn_req 


RAWLANEX DIG IRQ CTL RX RESET IR 
Address: Operational Base + offset (0xA081) 


| Bit |Attr/ResetValue| Ci eescription 
ere ee ee 


reserved_15_ 1 

1 |Ro jovoo0a |peservedforfutureuse 

A 
Rx reset interrupt 

RAWLANEX DIG IRO CTL RX REO IR 

Address: Operational Base + offset (OxA082 

| Bit [Attr|ResetValue| ss ——“‘“CS#éiS scription — 

a — 


reserved_15_ 1 
5:1 [ro | Ox0000 Reserved for future use 
rx_req 


RAWLANEX_DIG IRQ CTL RX_RATE IR 
Address: Operational Base + offset (OxA083) 
| Bit [Attr|ResetValue| Ci‘ e@critiom 
[31:16{RO_[0x0000_— reserved 


. reserved_15_1 
15:1 ]Ro- Oxo Reserved for future use 
0x0 rx_rate_irg 
Rx rate change interrupt request 


RAWLANEX DIG IRQ CTL RX PSTATE IR 

Address: Operational Base + offset (OxA084) 

| Bit [Attr|ResetValue| CC‘ cription = 
[31:16[RO_|0xo000_ reserved 


. reserved_15_ 1 
15:1 Ro | OR0000. Reserved for future use 
0x0 rx_pstate_irq 
Rx pstate change interrupt request 


RAWLANEX DIG IRQ CTL RX ADAPT REQ IR 

Address: Operational Base + offset (OxA085 

| Bit [Attr|ResetValue| ss ——“i‘“‘W:éCéS scription — 
31:16]RO |0x0000_—sifreserved eC s—“‘“‘“(“(CS*s*s*s*~*~*~*~C~CSC—C—~S 
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ae OS Nea 


——— —_—Peseription 15_1 
1 [Ro | Oxpnee Reserved for future use 


0x0 rx_adapt_req_irq 
Rx adaptation request interrupt 
RAWLANEX DIG IRQ CTL RX _ADAPT DIS IR 
Address: Operational Base + offset (OxA086) 


| Bit |Attr|/ResetValue| Ci eescription 
ace 0x0000 


reserved_15_1 
5:1 |Ro | enone? Reserved for future use 
0x0 rx_adapt_dis_irq 
Rx adaptation disable interrupt 


RAWLANEX DIG IRQ CTL RX RESET IRQ CLR 

Address: Operational Base + offset (0xA087) 

| Bit |Attr|ResetValue| —C(escription = 
[31:16|RO_[0x0000_—ifreserved 


reserved_15_1 
5:1 |Ro | OxN000 Reserved for future use 
rx_reset_irq_clr 
ae RX reset interrupt clear (self-clearing 


RAWLANEX DIG IRQ CTL RX REQ IRQ CLR 

Address: Operational Base + offset (OxA088 

| Bit [Attr|ResetValue| ss —“‘“‘W #éSs scription =— 
[31:16[RO |0x0000_—sireserved — ——“‘“‘“(“(;:S#S*™*™*™*™;™C™C‘~*dC 


reserved_15_1 
5:1 |Ro | Ox0000 Reserved for future use 
rx_req_irq_clr 
Poa RX request interrupt clear (self-clearing) 


RAWLANEX_ DIG IRQ CTL RX_RATE IRQ CLR 

Address: Operational Base + offset (OxA089) 

| Bit [Attr|ResetValue| CC‘ ecritiom 
31:16{RO [0x0000_—i reserved 


. reserved_15_1 
15:1 |Ro- Oxo Reserved for future use 
rx_rate_irq_clr 
jo rw oxo RX rate change interrupt clear (self-clearing) 


RAWLANEX DIG IRQ CTL RX PSTATE IRQ CLR 

Address: Operational Base + offset (OxA08A) 

| Bit |Attr|Reset Value] C(eescription = 
[31:16|RO_[0x0000_—ireserved 


: reserved_15_1 
15:1 ro | OR0000. Reserved for future use 
rx_pstate_irq_clr 
jo rw oxo RX pstate change interrupt clear (self-clearing 


RAWLANEX DIG IRQ CTL RX ADAPT REQ IRQ CLR 


Address: Operational Base + offset (OxA08B 
| Bit [Attr[ResetValue|—“‘“‘;SCSC*éi scription — sd 
31:16]/RO_[0x0000 


Copyright 2022 © Rockchip Electronics Co., Ltd. 3692 


RK3588 TRM-Part2 


| Bit |Attr|ResetValue| Ci@eescription 


. reserved_15_1 
eae RO |ox0000 Reserved for future use 


pepo rte 
RX adaptation request interrupt clear (self-clearing) 


RAWLANEX_DIG IRQ CTL RX_ADAPT DIS IRQ CLR 
Address: Operational Base + offset (OxA08C) 


| Bit |Attr|/Reset Value| Ci eescription 
31:16|RO_|0x0000 


: reserved_15_1 
ee RO |ox0000 Reserved for future use 
rx_adapt_dis_irq_clr 
jo rw oxo RX adaptation disable interrupt clear (self-clearing) 


RAWLANEX DIG IRQ CTL IRQ MASK 
Address: Operational Base + offset (OxA08D) 


| Bit |Attr/ResetValue| Ci eescription 
31:16|RO_[0x0000 


: reserved_15 7 
hod RO |ox000 Reserved for future use 
rx_initialize_irq_msk 
Re 00 Mask for RX initialize interrupt (O = cannot interrupt 


rx_reset_irq_msk 

Mask for RX reset interrupt (0 = cannot interrupt) 
rx_adapt_dis_irq_msk 

= Mask for RX adaptation disable interrupt (O = cannot interrupt 

3 rw loxo rx_adapt_req_irq_msk 
Mask for RX adaptation request interrupt (O = cannot interrupt) 
rx_pstate_irq_msk 

‘ Mask for RX pstate change interrupt (0 = cannot interrupt) 
rx_rate_irgq_msk 

Mask for RX rate change interrupt (0 = cannot interrupt) 
rx_req_irq_msk 

jo rw foxo Mask for RX request interrupt (0 = cannot interrupt) 


RAWLANEX DIG IRO CTL RX INITIALIZE IR 

Address: Operational Base + offset (OxAO8E 

| Bit [Attr|/ResetValue| ss —“‘“‘W#éS scription =— 
[31:16[RO |0x0000_—sifreserved — — —“‘“‘“(‘“(‘(;:S#S*S*C*C*™C™C™C™C™C™C™C~*CY 


; reserved_15_1 
15:1 ]Ro- Ox0000 Reserved for future use 
0x0 rx_initialize_irg 
Rx initialize interrupt request 


RAWLANEX DIG IRQ CTL RX _ INITIALIZE IRQ CLR 

Address: Operational Base + offset (OxA08F) 

| Bit [Attr|ResetValue|  ————Cié‘i Scriptom 
[31:16[RO_|Oxo000_ reserved 


P reserved_15_1 
15:1 Ro | pxope0. Reserved for future use 


rx_initialize_irg_clr 
RX initialize interrupt clear (self-clearing) 


RAWLANEX DIG PMA XF_ RX OVRD OUT 
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Address: Operational Base + offset (OxAOA6 


| Bit |Attr|ResetValue|  —ss/s—/——C—C‘iecription 
oe ieee 


reserved_15 4 
4 |Ro | Ox000 Reserved for future use 
rx_reset_ovrd_en 
aie Override enable for rx_reset 


rx_reset_ovrd_val 
2 [rw joo Override value for rx_reset 
rx_req_ovrd_en 
Override enable for rx_req 
RW 0x0 rx_req_ovrd_val 
Override value for rx_req 


RAWLANEX DIG PMA XF RX PMA _IN 
Address: Operational Base + offset (OxA0A7) 


| Bit |Attr|/Reset Value| Ci eescription 
et 0x0000 


reserved_15_ 1 
5:1 |Ro | Oyeee Reserved for future use 
0x0 ack 
Value from PMA for rx_ack 


RAWLANEX DIG RX CTL OFFCAN CONT STATUS 

Address: Operational Base + offset (OxA0E3) 

| Bit [Attr|ResetValue| Ci‘ Scriptom 
[31:16|RO_|0x0000__[reserved 


. reserved_15_ 1 
15:1 |ro | oeoee Reserved for future use 
0x0 enable 
Enable status for RX continuous offset cancellation 


RAWLANEX DIG RX CTL ADAPT CONT STATUS 

Address: Operational Base + offset (OxAOE4 

| Bit [Attr|ResetValue| ss ——i‘“C:Cé S ecription =— 
[31:16[RO |0x0000_—sireserved — — —“‘“‘(‘“‘“‘(“(SCS*S*S*™*™*™*™*C*C™C™C™C™C™C™C™C™C~*CS 


reserved_15_1 
Ro | Ox0000 Reserved for future use 


0x0 enable 
Enable status for RX continuous adaptation 


28.5 Interface Description 
Table 28-1 HDMIRX PHY interface description 


Module Pin Direction Pad Name IOMUX Setting 
IO_HDMIRXPHY_RX0O_M | I/O HDMI_RX_DON NS 
IO_HDMIRXPHY_RXO_P 1/O HDMI_RX_DOP NS 
IO_HDMIRXPHY_RX1_M | I/O HDMI_RX_D1N NS 
IO_HDMIRXPHY_RX1_P 1/O HDMI_RX_D1P NS 
IO_HDMIRXPHY_RX2_M | I/O HDMI_RX_D2N NS 
IO_HDMIRXPHY_RX2_P 1/O HDMI_RX_D2P NS 
IO_HDMIRXPHY_RX3_M | I/O HDMI_RX_CLKN NS 
IO_HDMIRXPHY_RX3_P 1/O HDMI_RX_CLKP NS 
IO_HDMIRXPHY_RESRE | I/O HDMI_RX_REXT NS 
F 


Notes: I=input, O=output, I/O=input/output, bidirectional 


28.6 Application Notes 
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28.6.1 HDMIRX PHY Application 
28.6.1.1 HDMIRX PHY Power Up sequence 
The figure below shows the HDMIRX PHY power up reset sequence along with the power 


supply ramp-up. 


vp 


100us 


vph 
vp33/vp33term 


i 
phy_reset v 


cr_para_clk 


~ \100us 


» 


cr_para_addr 


unvalid address 


Ox4f 


unvalid address 


cr_para_wr_data 


unvalid write data 


unvalid write data 


pddq 
pddq_ack 


hdmi_disable 


ne 
Ras 


hdmi_disable_ack 


The cr_para_wr_data in Ox4f address has specific indication. 


Fig. 28-5 HDMIRX PHY power up sequence 


Table 28-2 HDMIRX PHY power up CMD sequence map 


OX4F clk_sense_j/| clk_sense | clk_sense_ Description 
value mode _write_en write_clk 
0x2 0 1 6) set write enable 
0x3 0 1 1 
0x2 0 1 0 
0x2 0 1 0 reset clock sense 
0x3 0 1 1 
0x2 0 if 0 
0x0 0 0 0 reset write enable 
Ox1 0 0 1 
0x0 0 0 0 
0x0 0 0 0 default state 


HDMIRX controller has one cr_para interface to configure HDMIRX PHY, and driver can 
configure the HDMIRX controller register to configure HDMIRX PHY. 
Table 28-3 HDMIRX PHY power up configuration operation 


SFR Address SFR Name Ree ae perenipron 
OxcO[0] phy_reset Ox1 Ox1 Reset HDMIRX PHY 
Wait for 100us 
OxcO[0] phy_reset Ox1 0x0 Release HDMIRX PHY reset 
This signal control the 
Biereanensparase selection between the PHY 
Oxe0[1:0] . me y 0x0 0x3 JTAG and cr_para interface. 
lection_mode 
The driver select the cr_para 
interface here. 


Read the [10]bit of SYS_GRF_SOC_STATUS1(0x384, The GRF base address is 
OXFD58CO000), until this bit is 1’b1. This signal sram_init_done indicates the HDMIRX PHY 
SRAM initial done. 


Write the [1]bit of SYS_GRF_SOC_CON1(0x304), configure 1’b1. This signal is HDMIRX 
PHY sram_ext_Id_done signal, it is the handshake signal with sram_init_done signal 
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Default | Setting Description 
SFR Address SFR Name Value Value 
h fi the first writ 
Oxe4[ 15:0] phycreg_cr_para_ad 0x0 0x20c7 Configure the first write 
dr address 
h fi the first writ t 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x0 Configure the first write data 
data 
h fi th it lecit 
OxfO[1] p ycreg_cr_para_w 0x0 Oxt Cap igure the write enable(i 
rite_p is just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


rite_p 


wait this signal until it is 1’b1. 
Clear the 
h it h it ; 
oxs038[10) | Phycreg_cr_write_d | 9g gear Pivetegieet Sarite edocs 
one_clear status, and the first wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad) 9, ashe Configure the second write 
dr address 
Oxe8[15:0] phycreg_cr_para_w Ro ox Configure the second write 
data data 
h Configure the write enable(it 
OxfO[1] p ycreg_cr_para_w 0x0 Oxt on igure the write enable(i 
rite_p is just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 
Clear the 
nl ite_d h ite_done_i 
0x5038[10] pity creg: Ch Wilke. aa ox1 | Phycreg_cr_write_done_irq 
one_clear status, and the second wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad 0x0 ox4r Configure the third write 
dr address 
hn figure the third write dat 
Oxe8[15:0] phycreg_cr_para_w 0x0 ox3 | Configure the third write data 
data 
hn figure the writ le(it 
OxfO[1] P ycreg_cr_para_w 0x0 Oxt eae igure the write enable(i 
rite_p is just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 
Clear the 
h it h it ; 
0x5038[10] phycreg_cr_write_d 0x0 Oxt phycreg_cr_wri encone irq 
one_clear status, and the third wdata 
finish 
hn figure the 4th writ 
Oxe4[15:0] phycreg_cr_para_ad 0x0 Ox4F Configure the write 
dr address 
h figure the 4th write dat 
Oxe8[15:0] pnycreg_cr_para_w 0x0 0x2 Con igure e write data 
data 
OxfO[1] phycreg_cr_para_w Ane a Configure the write enable(it 


is just one cycle pulse) 


wait this signal 


until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3696 


RK3588 TRM-Part2 


rite_p 


Default | Setting Description 
SFR Address SFR Name Value Value 
Clear the 
h it h it ; 
0x5038[10] phycreg_cr_write_d 0x0 scl phycreg_cr_write_done_irq 
one_clear status, and the 4th wdata 
finish 
hn figure the 5th writ 
Oxe4[15:0] phycreg_cr_para_ad 0x0 Ox4F Configure the 5th write 
dr address 
hn figure the 5th write dat 
Oxe8[15:0] phycreg_cr_para_w 0x0 oxo | Configure the 5th write data 
data 
hn figure the writ le(it 
OxfO[1] phycreg_cr_para_w 0x0 Ose Configure the write enable(i 


is just one cycle pulse) 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 


rite_p 


Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irq 
UB rns one_clear oo oS status, and the 5th wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad ne Ox4f Configure the 6th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x3 Configure the 6th write data 
data 
OxfO[1] phycreg_cr_para_w ays en Configure the write enable(it 


is just one cycle pulse) 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 


rite_p 


Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irq 
ened aas one_clear we ae status, and the 6th wdata 
finish 
Oxe4[15:0] phycreg_cr_para_ad 0x0 Ox4t Configure the 7th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x2 Configure the 7th write data 
data 
OxfO[1] phycreg_cr_para_w ax6 ei Configure the write enable(it 


is just one cycle pulse) 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 


data 


Clear the 
0x5038[10] phycreg_cr_write_d Ox0 oxi | Phycreg_cr_write_done_irq 
one_clear status, and the 7th wdata 
finish 
Oxe4[15:0] phycreg_cr_para_ad oxo Ox4t Configure the 8th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x0 Configure the 8th write data 
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Default | Setting Description 
SFR Address SFR Name Value Value 
h fi th it lecit 
OxfO[1] phycreg_cr_para_w 0x0 Oxt Configure the write enable(i 


rite_p 


is just one cycle pulse) 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 


Clear the 
0x5038[10] phycreg_cr_write_d Axo oxi | Phycreg_cr_write_done_irq 
one_clear status, and the 8th wdata 
finish 
Oxe4[15:0] phycreg_cr_para_ad Ox Ox4t Configure the 9th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 Ox Configure the 9th write data 
data 
OxfO[1] phycreg_cr_para_w 50 aa Configure the write enable(it 


rite_p 


is just one cycle pulse) 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 


Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irq 
vetoes one_clear oe oe status, and the 9th wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad 0x0 Ox4e Configure the 10th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x0 Configure the 10th write data 
data 
OxfO[1] phycreg_cr_para_w — re Configure the write enable(it 


rite_p 


is just one cycle pulse) 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 


phycreg_cr_write_d 


Clear the 
phycreg_cr_write_done_irg 


Da eeerie) one_clear oe oxt status, and the 10th wdata 
finish 
Configure PHY pddq 1’b0, and 
HDMIRX PHY begins to enable 
OxcO[1] phy_pddg Ox1 0x0 its reference voltage 


generator and performs 
termination calibration. 


Read Oxc8[0] bit, it is pddq_ack, read this register bit, wait and until it is 1’bO. It indicates 


pddq finish. 
Configure PHY hdmi_disable 
1’b0, and HDMIRX PHY begins 
OxcO[8] phy_hdmi_disable Ox1 0x0 to enter initialization 


sequence, and PHY begins to 
power up circuit calibrations. 
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Default | Setting Description 


SFR Address SFR Name Value Value 


Read Oxc8[1] bit, it is hdmi_disable_ack, read this register bit, wait and until it is 1’bO. It 
indicates power up finish. 


Select HDMIRX PHY 
cr_para_clk frequency. Default 
value is 24M. 

3’b000: 24M 

3’b001: 25M 

3’b010: 27M 

3’b011: 48M 

3’b100: 50M 

3’b101: 54M 

3’b110: 100M 

Configure the rxdata width. 
1’b0 is 20 bit valid, 1’b1 is 40 
OxcO[15] rxdata_width 0x0 Ox1 bit valid. And this version is 
quad pixel, so it is 40 bit 
valid. 

Read 0x58c[1] bit, it is scdc_tmdsbitclkratio, before the HDMITX sends >= 3.4Gbps 
channel video, and it will be configured 1’b1 by the DDC bus. 

If the HDMIRX PHY channel bit 
rate is >= 3.4Gbps, for 
Oxc0[16] tmds_clk_ratio 0x0 0x0 example 4k resolution, 
tmds_clk_ration must be 
configured 1’b1. 


Oxc0[11:9] reffreq_sel 0x0 0x0 


28.6.1.2 HDMIRX PHY Power down sequence 
The figure below is HDMIRX PHY power down timing diagram. 
vp 


100us 


vph 


100us 


vp33 


Fig. 28-6 HDMIRX PHY power down sequence 
VPH, VP, VPDIG, and VP33TERM are power supply inputs of the PMA Hard Macro in the PHY. 
Vpdig is the core supply for the Soft IP part. 
28.6.1.3 HDMIRX PHY Clock Sense mode 
Analog Front End of HDMI RX PHY supports clock sense mode feature which allows to reduce 
power consumption of the PHY in suspend mode and monitor TMDS clock lines for any 
activity to wake up the system. In clock sense mode only reduced number of analog blocks 
is enabled - LDO, clock_sense block, termination and input protection. 
In order to minimize current consumption even more vp/vpdig (core supply) can be powered 
down. To enable such option all AFE blocks used in close sense mode are supplied from 
3.3V/1.8V domain. Output of the clock sense block is connected to dedicated clock_sense 
bump/pin and its level should be monitored by customer power management unit to wake 
up HDMIRX PHY subsystem once TMDS clock lane activity is detected. Since there might be 
no vp/vp_dig (core supply) available in clock sense mode it is necessary to store 
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configuration of blocks used during clock sense mode in analog registers supplied from 
1.8V/3.3V domain. The figure below shows the clock sense mode diagram. 
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Fig. 28-7 HDMIRX PHY clock sense mode diagram 
The figure below shows the HDMIRX PHY clock sense mode configuration sequence. 


vp ~~100us 
vph a ~\100us 
/ y 
ee ee 


vp33/vp33term 


phy_reset 


PLILI LIU LI LU LI ULI LI LI LI LI LI LI LI 


unvalid address 20c7 Ox4f \ unvalid address 


cr_para_clk 


cr_para_addr 


cr_para_wr_data unvalid write data Yoo K 2 3 X 2 X 6 \ 7 yi 6 Me 4 5 xX 4 unvalid write data 


pddq 


pddq_ack 


hdmi_disable 
hdmi_disable_ack \ 
Fig. 28-8 HDMIRX PHY clock sense mode configuration sequence 


The table below is the HDMIRX PHY clock sense mode configuration sequence map. 
Table 28-4 HDMIRX PHY clock sense mode configuration sequence map 


OX4F clk_sense_ | clk_sense | clk_sense_ Description 
value mode _write_en write_clk 
Ox2 0 1 0 set write enable 
0x3 0 1 1 
0x2 0 1 0 
0x6 1 1 0 set clock sense 
Ox7 1 1 1 
Ox6 | 1 0 
0x4 1 0 0 reset write enable 
Ox5 il 0 1 
0x4 1 0 0 
0x0 0 0 0 default state 


Driver can configure the HDMIRX controller register to configure HDMIRX PHY, which in clock 
sense mode. 
Table 28-5 HDMIRX PHY clk sense mode power up configuration operation 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 
OxcO[0] phy_reset Oxi Oxi Reset HDMIRX PHY 
Wait for 100us 
OxcO[0] phy_reset Oxi 0x0 Release HDMIRX PHY reset 
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lection _mode 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 
This signal control the 
h selection between the PHY 
Oxe0[1:0] i sere cia a 0x0 0x3 JTAG and cr_para interface. 


The driver select the cr_para 
interface here. 


Read the [10]bit of SYS_GRF_SOC_STATUS1(0x384, The GRF base address is 
OXFD58C000), until this bit is 1’b1. This signal sram_init_done indicates the HDMIRX PHY 
SRAM initial done. 


Write the [1]bit of SYS_GRF_SOC_CON1(0x304), configure 1’b1. This signal is HDMIRX 
PHY sram_ext_Id_done signal, it is the handshake signal with sram_init_done signal 


phycreg_cr_para_ad 


Configure the first write 


rite_p 


ikea dr iis one address 
Oxe8[15:0] phycreg_cr_para_w 0x0 nee Configure the first write data 
data 
Oxf0[1] payereg ctr paras ae aa Configure the write enable(it is 
rite_p just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 
Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irq 
1 1 
OEE one_clear ue = status, and the first wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad 0x0 Ox4f Configure the second write 
dr address 
h fi th it 
Oxe8[15:0] pnycreg_cr_para_w ox0 ox2 | Configure the second write 
data data 
OxfO[1] PUIVCL eg er Dara i Configure the write enable(it is 
rite_p just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 
Clear the 
h it h it F 
0x5038[10] phycreg_cr_write_d 0x0 oxi | Phycreg_cr_write done_irq 
one_clear status, and the second wdata 
finish 
hn figure the third writ 
Oxe4[15:0] phycreg_cr_para_ad 0x0 Axa Configure the third write 
dr address 
hn figure the third write dat 
Oxe8[15:0] phycreg_cr_para_w 0x0 ox3 | Configure the third write data 
data 
Oxf0[1] phycreg_cr_para_w axe ao Configure the write enable(it is 


just one cycle pulse) 


wait this signal 


until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
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rite_p 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 
Clear the 
h it h it ; 
0x5038[10] phycreg_cr_write_d 0x0 Oxt phycreg_cr_wri e_done irq 
one_clear status, and the third wdata 
finish 
h figure the 4th writ 
Oxe4[15:0] p ycreg_cr_para_ad 0x0 Ox4f Con igure e write 
dr address 
h figure the 4th write dat 
Oxe8[15:0] phycreg_cr_para_w 0x0 ox2 | Configure the write data 
data 
Oxf0[1] phycreg_cr_para_w Axo ae Configure the write enable(it is 


just one cycle pulse) 


wait this signal 


until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


phycreg_cr_write_d 


Clear the 
phycreg_cr_write_done_irg 


dr 


1 1 
Oxspee ttl one_clear me ox status, and the 4th wdata 
finish 
oxe4[15:0] phycreg_cr_para_ad 0x0 Ox4t Configure the 5th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x6 Configure the 5th write data 
data 
OxfO[1] phycreg_cr_para_w 0x0 Oxt POnngure the write enable(it is 
rite_p just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 
Clear the 
h it h it 
0x5038[10] phycreg_cr_write_d x0 Oxi phycreg_cr_write_done_irg 
one_clear status, and the 5th wdata 
finish 
h fi the 6th writ 
Oxe4[15:0] phycreg_cr_para_ad 0x0 Ox4F Configure the 6th write 
dr address 
h fi the 6th it t 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x7 Configure the 6th write data 
data 
OxfO[1] phycreg_cr_para_w 0x0 Oxt Ponngure the write enable(it is 
rite_p just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 
Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irg 
1 1 
Oxo OS ELEC one_clear oxo o% status, and the 6th wdata 
finish 
oxe4[15:0] phycreg_cr_para_ad oxi Ox4t Configure the 7th write 


address 
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rite_p 


Default | Settin Description 
SFR Address SFR Name Value g 
Value 
hn figure the 7th write dat 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x6 Configure the write data 
data 
OxfO[1] phycreg_cr_para_w Ax6 re Configure the write enable(it is 


just one cycle pulse) 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


rite_p 


wait this signal until it is 1’b1. 
Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irq 
pela one_clear ~~ oS status, and the 7th wdata 
finish 
Oxe4[ 15:0] phycreg_cr_para_ad er, Ox4f Configure the 8th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 0x4 Configure the 8th write data 
data 
, Configure the write enable(t i 
OxfO[1] phycreg_cr_para_w 0x0 Ox onfigure the write enable(it is 


just one cycle pulse) 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 


rite_p 


wait this signal until it is 1’b1. 
Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irq 
1 1 
ca one_clear ose os status, and the 8th wdata 
finish 
h figure the 9th writ 
Oxe4[15:0] phycreg_cr_para_ad 6x0 peat Configure the 9th write 
dr address 
h figure the 9th write dat 
Oxe8[15:0] phycreg_cr_para_w 0x0 ox5 | Configure the 9th write data 
data 
OxfO[1] Paycregu er Daraaw Ren a Configure the write enable(it is 
rite_p just one cycle pulse) 
Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
wait this signal until it is 1’b1. 
Clear the 
h it h it ; 
0x5038[10] phycreg_cr_write_d ox oxi | Phycreg_cr_write done_irq 
one_clear status, and the 9th wdata 
finish 
h figure the 10th writ 
Oxe4[15:0] phycreg_cr_para_ad 0x0 alae Configure the 10th write 
dr address 
Oxe8[15:0] phycreg_cr_para_w 0x0 ee Configure the 10th write data 
data 
Oxf0[1] phycreg_cr_para_w 6 aoe Configure the write enable(it is 


just one cycle pulse) 


wait this signal 


until it is 1’b1. 


Read the 0x5030[10] bit, it is phycreg_cr_write_done_irq status, read this register and 
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Default | Settin Description 
SFR Address SFR Name Value g 
Value 
Clear the 
phycreg_cr_write_d phycreg_cr_write_done_irg 
eReOeeELD! one_clear ue ot status, and the 10th wdata 
finish 
Configure PHY pddq 1’bO, and 
HDMIRX PHY begins to enable 
OxcO[1] phy_pddg Ox1 0x0 its reference voltage generator 
and performs termination 
calibration. 


Read Oxc8[0] bit, it is pddg_ack, read this register bit, wait and until it is 1’bO. It indicates 
pddq finish. 


OxcO[8] 


phy_hdmi_disable Ox1 


0x0 


Configure PHY hdmi_disable 
1’b0, and HDMIRX PHY begins 
to enter initialization 
sequence, and PHY begins to 
power up circuit calibrations. 


Read Oxc8[1] bi 
indicates power 


t, it is hdmi_disable_ack, read th 
up finish. 


is register 


bit, wait and until it is 1’bO. It 


OxcO[11:9] 


reffreq_sel 0x0 


0x0 


Select HDMIRX PHY 
cr_para_clk frequency. Default 
value is 24M. 

3’b000: 24M 

3’b001: 25M 

3’b010: 27M 

3’b011: 48M 

3’b100: 50M 

3'b101: 54M 

3’b110: 100M 


OxcO[15] 


rxdata_width 0x0 


Ox1 


Configure the rxdata width. 
1’b0 is 20 bit valid, 1’b1 is 40 
bit valid. And this version is 
quad pixel, so it is 40 bit valid. 


Read 0x58c[1] bit, it is scdc_tmdsbitclkratio, before the HDMITX sends >= 3.4Gbps 
channel video, and it will be configured 1’b1 by the DDC bus. 


OxcO[16] 


tmds_clk_ratio 0x0 


0x0 


If the HDMIRX PHY channel bit 
rate is >= 3.4Gbps, for 
example 4k resolution, 
tmds_clk_ration must be 
configured 1’b1. 


28.6.1.4 RX Data Path 
The RX data-path is active when the main FSM either observes a stable clock on the 
TMDSCLK in HDMI1.4/20 modes. When data-path is enabled, Hard macro block asserts 
rxX_valid (per lane, X=0, 1, 2) when a predetermined bit-locking timer expires. Thereafter, 
the data on all the active lanes (laneO, lane1, lane2) is aligned on a single clock, symbol 


Copyright 2022 © Rockchip Electronics Co., Ltd. 


3704 


RK3588 TRM-Part2 


alignment is performed, inter-lane skew is corrected and valid data is provided at the 
rxX_data[39:0](X=0, 1, 2) ports. The validity of the data is indicated by asserting 
rxdata_valid port. 

The 40 bit valid data is shown in diagram below. 


Channel2 W3[9:0] Wwe[9:0] w9[9:0] W12[9:0] 
Channel1 W2[9:0] W5[9:0] W8[9:0] W11[9:0] 
Channelo W1[9:0] W4[9:0] W7[9:0] W10[9:0] 
itmdsclk | | 


single pixel rate 


9 W1[9:0] 0 
Ww4[9:0] 
19 
rx0_data[39:0] ap 
29 w7[9:0] 20 
39 W10[9:0] 30 
9 W2[9:0] 0 
W5[9:0] 
19 
rx1_data[39:0] ao 
29 ws[9:0] 20 
39 w11[9:0] 30 
9 W3[9:0] 0 
W6[9:0] 
19 
rx2_data[39:0] a0 
29 w9[9:0] 20 
39 w12[9:0] 30 


itmdsqpclk 


quad pixel rate 


Fig. 28-9 HDMIRX PHY output quad pixel rate diagram 
28.6.1.5 External SRAM 
The raw PCS stores the instruction code to execute the calibration and adaptation 
algorithms. In order to minimize the area of the raw PCS, this pre-optimized and pre- 
validated code is stored in the form of hard-coded look up table. An external SRAM must be 
included for the purpose of updating the IP firmware. This provides flexibility for future and 
post-silicon product enhancements. 
After de-assertion of phy_reset, the boot loader in the raw PCS loads the code from the 
internal look up table to the external SRAM and asserts output signal: 
sram_init_done(SYS_GRF_SOC_STATUS1[27], 0x384). After initialization of SRAM, user can 
change the SRAM contents (or access any PHY register) using either the JTAG or the CR 
Parallel Interface by addressing the SRAM address space in the register map. After external 
access to the SRAM (or any other PHY register) is complete, input sram_ext_Id_done 
(SYS_GRF_SOC_CON1[1], 0x304) should be set high, allowing the FSM in the raw PCS to 
start executing the code from SRAM. 
Figure below shows the timing diagram of SRAM initialization and loading. 
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SRAM External IP ready for 
initialization loading operation 
from PCS of SRAM 


phy_reset 


sram_init_done 


sram_ext_Id_done 
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Fig. 28-10 HDMIRX PHY SRAM initialization and loading sequence 
Before assertion of sram_init_done, the boot loader controls the SRAM interface. The 
firmware program is read from the ROM and written to SRAM. 
When the boot loader is complete(sram_init_done is asserted), The cr_para interface can be 
used to access all register/ROM/SRAM in the HDMIRX PHY before firmware starts executing 
instructions. This access is controlled by internal memory arbiter. 
Wait for at least 1 cr_para clock after the final external SRAM access before asserting 
sram_ext_Id_done signal. This is to ensure the final external SRAM access has been 
completed. 
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